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SUMMARY

e Both the UK and the EU have made commitments to
achieve carbon neutrality by 2050. Political leaders
all over the world have promised ‘new green deals’
that involve embracing large-scale government
intervention. These policies lead to substantial
resources being allocated on the basis of politicians’
own technological preferences, rather than according
to the principles of economic and technical efficiency.

¢ Energy sources are both taxed and subsidised. In
principle, environmental taxes and subsidies should
reflect externalities. However, in practice, policy is
chaotic with tax treatment reflecting the nature of
the fuel, who consumes the fuel and for what purpose
the fuel is used. In some countries, renewable energy
receives large subsidies with little or no regard to
the environmental benefit they actually deliver.
Furthermore, fossil fuels are generally subsidised too.
In the UK, that happens by an exemption from the
general rate of value added tax.

¢ On average, oil products are taxed at €405 per tonne
of oil equivalent in the UK and €334 in the EU27, as
compared with €135 and €101 for natural gas and €112
and €84 for coal. This is despite the fact that coal, not
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oil, poses the largest environmental challenges as far
as climate change is concerned.

e Energy sources, including those that are taxed and
including fossil fuels, are also heavily subsidised. In
2018 energy subsidies were as high as €500 per head
in the UK and €355 in the EU27. Most subsidies were
given to renewable energy sources, the production
of which was subsidised by €448 per tonne of oil
equivalent on average in the UK and €320 in the EU27.
Subsidies were higher for solar photovoltaics (€1,468
per tonne of oil equivalent in the UK and €2,019 in
the EU27), followed by wind power (€961 and €743,
respectively). Hydro power and bio-energies received,
on average, much lower subsidies. These differential
subsidies to different forms of renewable energy
sources are wasteful and inefficient. Subsidies to fossil
fuels were generally intended to support consumption
rather than production. On average, oil, natural gas
and coal received €130, €61 and €86 per tonne of oil
equivalent in subsidies in the UK and €320, €47 and
€27 respectively in the EU27.

o If we net off taxes and subsidies, we find that, on
balance, renewables are heavily subsidised, while
fossil fuels have greater taxes levied on them than they
receive in subsidies. However, there is no coherent
pattern. The net effect of taxes and subsidies leads to
substantially greater net taxes on oil than on natural
gas while coal is taxed the least. The level of net taxes
on energy sources does not, in any way, relate to the
externalities from the energy source.
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¢ Ifthe EU-sponsored estimates of external costs from
energy sources is taken as a benchmark, it can be
said that all energy sources are either under-taxed or
over-subsidised.

e Itis clear that taxes and subsidies on energy sources
are not designed as a rational tool of environmental
policy. They are part of a broader industrial policy that
reflects the individual preferences of policymakers
and the producer and consumer interest groups that
influence them.

¢ This means that current green policies are more
costly than they need be. A rational system that taxed
energy sources according to the damage caused by
their emissions would ensure that greater levels of
carbon reduction would be possible for a much lower
economic cost. It would also make use of decentralised
information, as individuals would be able to reduce
carbon emissions in the way that was least costly for
them.

¢ Climate change is by no means the only externality
from the use of energy. Many other externalities
have alocal, not a global, nature. The problems are
not significantly different from a range of other
scenarios where economic activity by one party has
an impact on another party. Externalities with a local
impact do not justify either taxes or subsidies at the
national level. They require a legal, institutional and
constitutional framework which allows the maximum
scope for preferences to be expressed through various
bargaining and charging mechanisms at the local level.

xi
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Xii

¢ Decarbonisation has been established as a key policy

objective for the UK and the EU. Economic efficiency,
including efficiency of capital allocation, are especially
important in this process given the immense costs
involved. For this reason, the government should stop
its policies of trying to pick winners, subsidising fossil
fuels and subsidising renewables and levy a carbon tax
proportional to emissions. Estimates of the damage
caused by emissions may vary and those used by the
EU are contestable. Thus, there is room for debate

on how big a carbon tax should be. However, this is

the most efficient mechanism available for reducing
carbon emissions.

¢ The proceeds of a carbon tax should be used directly to

reduce the tax burden in other areas. Welfare benefits
would be uprated as a result of the impact of a carbon
tax on prices. The aim of a carbon tax is to price
carbon and not to increase the tax burden.

¢ The invasion of Ukraine by Russia does not change the

argument. Indeed, it makes it more important that we
adopt policies that lead to the efficient consumption
and production of energy.
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1 INnTRODUCTION

Climate change: the political context

Since 24 February 2022, when Russian troops invaded
Ukraine, all countries — particularly the UK and the EU
member states - found themselves faced with a trade-off
between energy security and decarbonisation. At least in
the short run, energy security required governments to
overlook their environmental targets, for example by max-
imising the output of coal-fired power plants in order to
reduce the demand for natural gas. In the long run, though,
all reiterated and reinvigorated their commitment to sub-
stantially cut the emissions of greenhouse gases (GHGs)
and to achieve carbon neutrality by 2050. Decarbonisation,
indeed, has been the main pillar of the UK’s and Europe’s
environmental and energy policy for two decades. After
the Covid-19 crisis it also became a driver, however mis-
guided, of various relief and recovery packages by building
upon previous grand plans to spur economic growth by
promoting public and private investments in the field of
sustainability.

Over a year earlier, on 18 November 2020, UK Prime
Minister, Boris Johnson, released a ten-point plan to
achieve carbon neutrality by 2050. The ambition is that,
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by then, Britain’s net emissions of carbon dioxide and
other GHGs would be brought down to zero and its con-
tribution to global climate change will be eradicated
accordingly.

According to its proponents, the plan ‘will mobilise £12
billion of government investment to create and support
up to 250,000 highly-skilled green jobs in the UK, and
spur over three times as much private sector investment
by 2030! Mr Johnson’s blueprint has been dubbed a ‘green
industrial revolution” and sets ambitious goals regarding
the development and deployment of specific technolo-
gies. Moreover, it aims to improve energy efficiency and
increase use of renewable energy in residential as well as
in industrial buildings, protect and enhance the natural
environment, promote research and development in clean
fuels and technologies, and make the City of London the
global centre of green finance.

The European Union is pursuing its own ‘green indus-
trial revolution’. It is planning to achieve carbon neutrality
by 2050, and a substantial reduction in carbon emissions
of 55 per cent by 2030 compared with a 1990 baseline.?
Under the plan, measures will be taken at EU and nation-
al levels to achieve the decarbonisation of several major
production processes, the increased use of renewable
energies and greater energy efficiency. In Brussels, as well
as in other European capitals, they have a clear idea of

1 https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan
-for-a-green-industrial-revolution-for-250000-jobs

2 https://ec.europa.eu/commission/presscorner/detail/en/IP 20 1599



https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan-for-a-green-industrial-revolution-for-250000-jobs
https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan-for-a-green-industrial-revolution-for-250000-jobs
https://ec.europa.eu/commission/presscorner/detail/en/IP_20_1599

INTRODUCTION

the technologies that will be needed to reduce emissions:
offshore wind, solar power, green hydrogen and electric
vehicles. As this book is being written, Brussels is about
to release its taxonomy of sustainable investments, a set of
guidelines that are intended to define which technologies,
and under which conditions, can be labelled as ‘green’. The
taxonomy is intended to make it easier to finance sustain-
able investments, by channelling public as well as private
resources away from non-sustainable ventures.?

On the other side of the Atlantic, President Joe Biden
promised to reverse ex-President Donald Trump’s climate-
sceptic agenda. Under Trump, the US pulled out of the Paris
Agreement.! Under this accord, 189 countries® pledged to
take appropriate measures to keep global temperature
increases ‘well below 2°C’, and possibly below 1.5°C. The
White House scaled down its support for renewable ener-
gies and introduced new subsidies for coal.® Instead, Presi-
dent Biden has put forward a plan for what is described as
a clean energy revolution and programme for environmen-
tal justice,” under which the US also promises to achieve
carbon neutrality by 2050. President Biden also committed

3  https://ec.europa.eu/info/business-economy-euro/banking-and-finance
sustainable-finance/eu-taxonomy-sustainable-activities en

4 https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris
-agreement

5 https://unfecc.int/process-and-meetings/the-paris-agreement/the-paris
-agreement

6 https://www.enerdata.net/publications/executive-briefing/biden-fight-ag
ainst-global-warming.html

7 https://joebiden.com/climate-plan
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the US to a 50-52 per cent reduction in emissions by 2030
to below 2005 levels.®

China is promoting a ‘green industrial revolution’ too.
Speaking before the United Nations in September 2020,
President Xi Jinping pledged to achieve carbon neutrality
by 2060.° This was seen as a major departure from Beijing’s
traditional stance on climate change: while recognising
global warming as a major challenge and admitting that
China should play its part, Chinese negotiators had, until
then, argued that emerging economies in which carbon
emissions per capita were below those in the developed
world had a right to pursue economic growth even if that
meant increased emissions. Xi’s U-turn apparently relies
on a plan developed by climate scientists at the Tsinghua
University’s Institute of Energy, Environment and Economy.
Under the plan, coal would be phased out by 2050, while re-
newables and nuclear would take the place of fossil fuels in
covering both the existing and additional energy demand."
In the meantime, new coal-fired power plants are being, and
will be, installed in the country: in 2020 Beijing’s total coal
capacity rose by 29.8 GW, almost twice as much as the cutin
coal capacity in the rest of the world (-17.2 GW).!"!

8 https://www.whitehouse.gov/briefing-room/statements-releases/2021
04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-re
duction-target-aimed-at-creating-good-paying-union-jobs-and-securing
-u-s-leadership-on-clean-energy-technologies/

9 https://www.bbc.com/news/science-environment-54256826

10 https://www.bloomberg.com/news/articles/2020-09-28/china-s-top
-climate-scientists-lay-out-road-map-to-hit-2060-goal

11 https://www.reuters.com/article/us-china-coal-idUSKBN2A308U
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If these promises are taken seriously, there are good rea-
sons for optimism regarding carbon emissions. In 2019, the
EU (including the UK), the US and China accounted for 9.4,
14.8 and 27.5 per cent of global CO,, emissions, respectively.
However, this still only represents around 50 per cent of all
CO, emissions, so this optimism should not be unbounded.
Furthermore, the UK is responsible for only 1 per cent of
global CO, emissions. Decisions by individual countries or,
indeed, regions only take us so far when it comes to reduc-
ing carbon emissions.

It is largely for this reason that there are international
discussions and agreements relating to carbon emissions.
Most recently, there was a Conference of the Parties (COP)
meeting in Glasgow. This was the 26th such meeting
(COP26). At the 21st meeting in Paris, 195 countries signed
up to the Paris Agreement, which committed them to keep
global temperatures ‘well below’ 2°C above pre-industrial
times and ‘endeavour to limit’ them to 1.5°C. In addition,
the industrialised countries agreed to pay US$100 billion
ayear by 2020 to help developing countries to decarbonise
their economies.

At COP26, countries agreed plans to cut methane
emissions and eliminate deforestation. They also agreed
to phase out fossil fuel subsidies and ‘phase down’ the
use of coal. In addition, 151 countries submitted plans for
reductions in carbon emissions, but it is thought by the
UN that these plans are only compatible with warming
of 2.5°C rather than the 1.5°C aspiration. On a more opti-
mistic note, the International Energy Agency claimed that,
if the commitments made in Glasgow are met, the global
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temperature increase will only be of 1.8 °C by 2100."2 At any
rate, the COP26 agreement requires countries to revisit
and strengthen their 2030 carbon reduction targets by the
end of 2022.

Overall we have a situation where there is considerable
global political coordination of policy. In addition, most
countries have chosen a route to cutting carbon emissions
that involves targets and governments picking specific
technologies in the hope that their adoption will lead to
their countries meeting their targets. There is a strong em-
phasis in communications on dressing up costs of emis-
sions reductions (such as ‘green jobs’) as benefits. This ap-
proach, it can be said, leads to the maximum of headlines
and, perhaps, hides the costs of reducing emissions.

While climate plans have been for some time at the
heart of energy policy, things began to change in 2021 as
the price of energy commodities soared to unprecedented
levels, especially in Europe. National governments and the
EU Commission suggested that high energy prices could
fuel inflation, undermine economic growth and create
social hardship if not unrest, since their impact is dis-
proportionately high on those on low- and fixed-incomes.
Governments reacted by pouring taxpayers’ money into
policies aimed at mitigating the increases of the prices
of electricity, natural gas and oil products. When Russia
invaded Ukraine, prices rose even further. As we write,
the possibility of an oil and gas embargo is being seriously

12 https://www.iea.org/commentaries/cop26-climate-pledges-could-help
-limit-global-warming-to-1-8-c-but-implementing-them-will-be-the-key
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debated, which could put energy prices under even more
stress. Energy inflation created some tension between the
actual policy of keeping prices low and the stated objec-
tive of phasing out fossil fuels and promoting renewable
energies. For example, several countries (such as Spain,
Italy, France and Romania) introduced windfall profit
taxes or various types of price caps (or both) on energy
companies. The UK already has an energy price cap and
is bringing in a form of windfall profits tax. Still, the long-
run commitment to reduce the reliance on fossil fuels and
to shift toward green energies became even stronger. The
current situation may have induced governments to devi-
ate from the decarbonisation path temporarily, but it also
reinforced the claim that more (taxpayers’) money should
be invested in carbon-free sources of energy. In the long
run, it is likely that both government and private invest-
ment will be channeled towards these sources of energy:
hundreds of billions of pounds will be directed every year
toward technologies that are picked by policymakers, even
though they have not necessarily emerged as the most effi-
cient solutions from market competition. Is it the best way
to reduce emissions while achieving energy security?

Climate change: the economic context

Today the focus of the debate concerning energy policy
seems to be energy security - and for good reasons. But be-
fore the invasion of Ukraine, and presumably at some stage
in the future, it was (and will be again) climate change.
Carbon neutrality is likely to remain the pillar of energy
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policy. And even the post-war policies are being designed
in a way that aims at cutting emissions as soon and as
radically as possible. This book is focused on how climate
policy may be reformed so as to become aligned with the
targets of economic efficiency, and not just environmental
effectiveness. The quest for a sound and balanced policy
was crucial before the war, because large sums of money
and increasingly intrusive regulation were adopted under
the flag of climate neutrality. Seeking economic efficiency,
along with environmental sustainability, is even more im-
portant now that energy prices seem to have reached a new,
higher baseline and that the expected rates of economic
growth have been revised substantially downwards, while
inflation is biting in a way not seen for decades. Therefore,
understanding the reasons behind climate policy is now
more urgent than ever - and it is the unavoidable precon-
dition for moving from an interventionist climate agenda
to a market-based approach.

The climate has always changed and yet, historical-
ly, natural changes in climate have not been regarded as
an economic policy concern. What makes the process of
global warming that we see today, and are likely to see in
the future, different is that it arises directly from human
activity and it is faster than at any time previously. The
focus of economic policy is anthropogenic climate change
in the form of global warming arising largely from carbon
emissions - especially CO, and methane. In this short
book, we take the position that this is a problem and one
that will dwarf most natural changes in the climate that
would be expected from decade to decade.
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It does not necessarily follow that we should try to
reduce carbon emissions to zero, still less try to reduce
global warming to zero, even if that were possible. Indeed,
it is worth pointing out in passing that there are some
positive effects of global warming. Global warming will
benefit some communities, especially in very cold parts of
the world. In addition, some of the costs of global warm-
ing might be offset by benefits arising from increased
vegetation growth caused by higher levels of carbon
dioxide in the atmosphere.'* More pertinently, however,
when it comes to considering carbon-reduction policy,
it should be noted that it might be possible to adapt to
climate change more cheaply than we can reduce car-
bon emissions. Indeed, nobody suggests that we should
take actions that would eliminate and reverse warming
trends. As ever, in economics, there are trade-offs. The
question that is widely discussed, therefore, is the extent
to which we should try to reduce carbon emissions and
global warming.

Related to this point, the costs of reducing carbon emis-
sions may be greater than the costs of climate change, espe-
cially when we take into account the timeframe over which
any benefits arising from policy action might take place and
the likely improvement in our ability to adapt and mitigate
the effects of climate change.

In this book, we make no judgement about the extent to
which it is beneficial to reduce carbon emissions and try to
reduce the trend of global warming. We merely highlight
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that these issues cannot be ignored. They are widely debated
in, for example, Stern (2007), Lomborg (2020) and Nordhaus
(2018). Nordhaus (2018: 451) summarises the trade-off point
effectively by noting in his Nobel Prize lecture:

If, for example, attaining the 1.5°C goal would require
deep reductions in living standards in poor nations, then
the policy would be the equivalent of burning down the
village to save it. If attaining the low-temperature path
turns out to be easy, then of course we should aim for it.

Some argue that global warming is on a catastrophic trend.
Those who are convinced that this is the case will believe
that reducing global warming from current projected
levels will bring large gains. However, additional, or mar-
ginal, gains from further reductions in global warming
will fall as the projected level of warming reduces. At the
same time, with current technology, the cost of reducing
global warming rises as we try to reduce carbon emissions
to a greater degree. It may be easy for countries to move
to a situation whereby 50 per cent of their electricity is
generated from renewable sources, but moving this figure
to 100 per cent and then also replacing natural gas with
renewable energy will be proportionately more expensive.
There is a point at which further reductions in the trend of
global warming are not worth the cost, unless new, better
technologies become available (which may well happen at
some point in the future).

Following Nordhaus’s example, we can illustrate how
this trade-off between the benefits and costs of reducing
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carbon emissions works by considering the position of the
poor. It is often suggested that the poor suffer most from
climate change. That might be true. However, that leaves
open the question of the extent to which we should try to
reduce carbon emissions bearing in mind that lower levels
of economic growth and development that arise from
reduced carbon emissions might prevent the poor from
becoming richer and more resilient to extreme weather
events. The adoption of air conditioning is a good example
of this dilemma. A great deal of research has demonstrated
huge reductions in excess deaths from heat through the
use of air conditioning. This can be most effective in res-
idential settings, but the benefits in hospitals are also
enormous. But, there is a trade-off, as one research paper
expressed it (Barreca et al. 2013):

The similarity between the United States before 1960
and many developing countries today suggests that the
greater use of air conditioning in these countries would
significantly reduce mortality rates both today and
in the future. Consequently, a primary finding of this
paper is that the wider use of residential air conditioning
should be near the top of the list of adaptation strategies
in response to climate change-induced warming of the
planet. At the same time, the greater use of residential air
conditioning will speed up the rate of climate change ... It
therefore seems that residential AC is both the most
promising technology to help poor countries mitigate
the temperature related mortality impacts of climate
change and a technology whose proliferation will speed

11
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up the rate of climate change. In many respects, this

underscores the complicated nature of trying to mitigate

the rate of climate change when any solution requires re-
ductions in greenhouse gas emissions by countries with

very different income levels.

Related to this point, it is interesting to look at trends in
deaths from natural disasters."* Despite better report-
ing, they have fallen dramatically over time as the world
has become richer and better able to adapt to problems.
Deaths from natural disasters have fallen more than
90 per cent since the 1920s and by more than 75 per cent
since the 1960s. This is despite big increases in the world
population. Of course, if global warming occurs, it is likely
that extreme weather events will increase. But, if there is
a trade-off between economic development and reducing
carbon emissions, it does not follow that there will be
fewer deaths from those extreme weather events if we do
more to reduce emissions. It is important that those who
believe with conviction that climate change is happening
and that we should therefore reduce carbon emissions ad-
dress this point. Christian Aid recently released a report
on property losses from natural disasters linking their oc-
currence strongly with climate change (Kramer and Ware
2021). Their conclusions were surprising because there
was no time series analysis of losses and the warming of
the climate: there was merely a set of case studies from a

14 The data in this paragraph is drawn from https://ourworldindata.org/

natural-disasters.
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particular year. As such, it was not possible to draw any
causal links. In fact, global losses from natural disasters
do not follow any particular pattern in the last 30 years
and the number of recorded natural disasters has fallen.

None of this is intended to suggest that those who pro-
mote policies designed to reduce emissions are wrong. The
fact that rising temperatures have not had much impact
so far tells us little about the next 100 years. However, it is
dangerous for politicians and campaign groups to use cur-
rent data in relation to extreme weather events to justify
their interventions just as it is dangerous for them to imply
that reducing emissions has benefits rather than costs. Cli-
mate policy will lose credibility if its justifications are not
sound.

The economics of climate change policy are made more
difficult because the costs of climate change vary hugely
between people and geographical areas. As noted above,
some people might gain from climate change; on the other
hand, others might lose greatly. Determining the net cost
of global warming is impossible. We have seen the difficulty
during the Covid crisis of applying scientific modelling to
the progression of a disease and using such models to de-
termine policy. Compared with measuring the impact of
global warming, the parameters in the case of infectious
diseases are several orders of magnitude simpler. Existing
studies on the economic effects of climate change display
a huge variability in estimates, ranging from 1-3 per cent
to 5-10 per cent lower per capita GDP in 2100 (Kahn et
al. 2019; Newell et al. 2021; Tol 2018). As economist John
Cochrane has noted, the potential economic damage from

13
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climate change will be relatively small as compared with
the expected GDP growth over the next few decades:

Take even worst-case estimates that climate change
will lower GDP by 5-10% in the year 2100. Compared to
growth, that’s couch change. At our current tragically
low 2% per year, without even compounding (or in logs),
GDP in 2100 will be 160% greater than now. Climate
change will make 2100 be as terrible as ... 2095 would
otherwise be.”®

To be fair, there are substantial reasons to slow down
climate change. Perhaps the most compelling one is that
really serious effects from climate change are a low-prob-
ability, high-impact event that can be hardly captured by
economic models (Wagner and Weitzman 2015). But bas-
ing the case for climate mitigation on unlikely scenarios
- which may be sensible given what is at stake — also re-
quires the design of climate policies in a way that minim-
ises its (large and demonstrable) costs today, by avoiding
inefficient or distortionary policies.

In addition, the net cost of global warming depends
on the preferences that all individuals have in the world
for different goods, services and for environmental condi-
tions. Thereis simply no way of obtaining this information.
We are therefore operating in a world of radical uncer-
tainty. This makes any policy action highly contentious

15 https://johnhcochrane.blogspot.com/2021/07/how-much-does-climate
-change-actually.html
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for two reasons. Firstly, people have different views on
how important it is to reduce projected global warming.
Secondly, people will be affected by both the costs and
benefits of policy action to different extents. People will
therefore prioritise action in relation to global warming
very differently.”® Translating these economic prefer-
ences into political action is bound to be contentious.
This may partly explain why politicians and campaign
groups dress up the costs of climate change as benefits:
in a public choice model, it helps motivate more people to
support a policy.

World’s biggest market failure?

Economists tend to think of global warming as an ‘exter-
nality’ arising from economic activity that emits green-
house gases. In other words, costs are imposed on other
people by those who emit carbon. The existence of this
cost leads, in the economic jargon, to the marginal social
cost of an economic activity involving the emission of
greenhouse gases to be greater than the marginal private
cost. We can also think of reductions in carbon emissions
as a ‘global public good’ (Nordhaus 2018). If we reduce our
emissions, at the level of an individual, family, locality or
nation, we cannot exclude others from benefiting from

16 By way of analogy, even a project such as HS2 is highly contentious and this
affects a relatively small number of communities. People differ hugely in
their evaluations of its net benefits. In addition, different groups of people
are affected, negatively or positively, to vastly different degrees by the
project.
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those reductions in emissions. This means that the price
mechanism does not adequately deal with the problem.

Global warming was described, memorably, by Stern
(2007) as the biggest market failure the world has ever
seen. This is a tendentious description. We cannot define
and trade property rights in an atmosphere containing
a given level of carbon dioxide. Market participants can-
not, therefore, benefit from their own actions in reducing
carbon emissions or bear the costs of emissions. There is
simply an absence of a market here — the market has not
failed. Describing climate change as a market failure is like
describing a car as a ‘car failure’ if it cannot sprout wings
and fly. It is possible, it should be noted, for ‘polycentric’
solutions to emission reductions to develop as we note in
the discussion below (chapter 5 and Ostrom 1990). In such
approaches, there is action at many levels (individual, fam-
ily, local government, within businesses, culturally, and so
on). However, polycentric solutions are unlikely to be suffi-
cient to meet government targets.

Can governments succeed where
markets are said to fail?

If we cannot rely on markets to deal with the problem of
climate change, the normal approach is to propose govern-
ment action. But there are several problems here too. The
first is that government policy is not a process that natu-
rally leads to the most efficient outcome. Indeed, as a pro-
cess, it might even lead to outcomes that cause more harm
than good. We have mentioned above the impossibility of



INTRODUCTION

governments obtaining the information that is necessary
to determine the ‘optimal’ degree to which we should re-
duce carbon emissions. Accumulating this information
is not a technical problem to be solved - the relevant in-
formation does not exist.” Secondly, as the public choice
literature shows, policy might be determined by interest
groups of various types rather than by what is best for pro-
moting economic welfare.”® As we discuss below, we see
this at work in current policy. Sometimes, this is described
in the literature as ‘government failure’. However, we think
this term is as unhelpful as ‘market failure’. The institu-
tions of government simply cannot deliver optimal policy.
In addition, there is a collective action problem at the
global level. The incentives for any one country (or group
of countries in the case of the EU) to act is limited unless
other countries act too. The benefits of actions to reduce
carbon emissions taken by the UK are shared among the
countries of the world as a whole and yet the costs are en-
tirely born by citizens of the UK. Again, this is discussed
by Nordhaus (2018). If this collective action problem is
to be solved, it requires international agreements, such
as COP26. However, international agreements are not a
sufficient condition for incentivising countries to reduce
carbon emissions because enforcement is difficult when
there is no obvious sanction against countries that do not

17 Pennington (2021) discusses the ‘information problem’ in relation to choos-
ing policy during the pandemic. The observation is essentially based on
Hayekian reasoning. Pennington’s article also addresses climate change
policy.

18 A summary of the public choice literature is given in Butler (2012).
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fall into line. Finally, the recognition of the existence of an
externality or a public good raises a case for some form of
collective action, but that does not mean that all policy
tools are equally efficient, or that all policy goals are equal-
ly sound. Even more so, it does not imply that governments
should engage in producing the public good or reducing
the externality by themselves (Forte 1967).

Concluding comments

There will be disagreements among readers of this book
about the extent to which action to deal with global warm-
ing is desirable. We make no comment on whether the
chosen COP26 target is the right one. We will assume, for the
sake of illustrating our arguments, that countries at the COP
26 conference have come to a reasonable decision to keep
warming to 1.5 °C on the basis that they believe that the costs
of reducing global warming are outweighed by the benefits
up to that point. We will take this objective as given and
examine the ways in which the policies designed to achieve
it deviate significantly from those which most economists
would recommend. There will be a particular focus on en-
ergy taxes and subsidies. Given that a policy decision has
been taken to reduce carbon emissions and given the costs
of reducing emissions, it is important that mechanisms are
chosen that achieve the objective by the greatest amount for
a given cost or that reduce emissions by a given amount at
the lowest cost. This is not where policy is currently.



2 PROBLEMS OF CURRENT POLICY, AND
ALTERNATIVE FRAMEWORKS

Seeking winners and picking losers

As can be seen from some of the rhetoric quoted at the be-
ginning of chapter 1, green policies are normally promoted
as providing benefits for the general economy. Phrases
such as ‘green jobs’, ‘green industrial revolution’ and so on
are used. However, the jobs that are ‘created’ as a result
of green policies and the technologies in which capital is
invested represent costs of limiting carbon emissions and
climate change and not benefits. As public choice econom-
ics would suggest, politicians appear to want to hide the
costs by describing them as benefits. This is problematic
because, around the world, politicians seem to be choosing
policies the costs of which are most easily hidden rather
than policies that reduce emissions at minimum costs.
Such an approach is both bad for the environment and
bad for the economy. This mindset encourages a central
planning approach and one that involves trying to ‘pick
winners’ when it comes to green technologies. Politicians
must accept that reducing emissions leads to costs and
they should not dress costs up as benefits.
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Most major countries, as noted above, have adopted
similar approaches to reducing carbon emissions. This
is despite the fact that different countries have different
problems to deal with and are at different levels of develop-
ment. The most efficient road to carbon neutrality depends
on a number of variables, including GDP per capita, ex-
pected economic growth, place- and culture-specific vari-
ables, institutional design, the composition of the economy,
the level of technology that has already been adopted and
its current carbon-efficiency. How is it possible that coun-
tries with such diverse realities share the same recipe for
decarbonisation? All of them seem to predicate their own
green industrial revolution upon government intervention
and the same choice of technologies, with just minor var-
iations (for example, whether, and to what extent, to rely
on nuclear power). Underlying this appearance is the com-
mon assumption that governments ‘know” how to achieve
emission reductions - so they just have to pick technolo-
gies, fund investments, and determine how energy systems
shall change in the next few decades.

The central planning approach makes two errors. The
first is that it is, as a matter of fact, impossible for govern-
ments to know in advance the best technologies for re-
ducing carbon emissions, especially over a relatively long
time span. The second is that it is based on the implicit
assumption that the solution lies in the area of technology
rather than, for example, energy conservation or meas-
ures to reduce consumption that individual consumers
might choose to make. Such measures might arise from
behavioural changes or from the adoption of technology.
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However, which approach is most efficient and which tech-
nologies are appropriate will depend on the circumstances
of particular households.

An approach to carbon reduction that involves subsi-
dising particular technologies is both a cause of and a con-
sequence of the process of political lobbying. Governments
open up the policymaking process to special interests that
benefit from promoting favoured technologies. Those spe-
cial interests then drive policy. Organised interests spend
a great deal of resources trying to convince policymakers
of the appropriateness of specific solutions to decarboni-
sation: a process known as ‘capture’ (Stigler 1971; Laffont
and Tirole 1991). For example, Helm (2008) argued:

climate change ... is likely to be one of the largest sources
of economic rents from policy interventions. There is a
large and growing climate change ‘pork-barrel’. It is high-
ly unlikely that the policy costs will be zero. Indeed, there
are good reasons to suppose otherwise — at every level of
climate change policy.

Helm’s prophecy was made in 2008 when governments all
over the world were already pouring money into their pre-
ferred technologies to abate emissions. State intervention-
ism in the energy sector was nothing new, of course. Taxes,
subsidies, regulations and direct intervention through
state-owned monopolies had been the norm for a century
(Bradley 1996; Helm 2003). However, at the time govern-
ments were formulating policies in relation to climate
change, several jurisdictions - including the UK, the EU,
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and the US — had been pursuing a policy of market-opening
in the energy industry. This was led by British reforms both
privatising former monopolies and liberalising markets.
The UK’s success stimulated innovation elsewhere. For a
short time, it was market forces, not political decisions,
that mainly drove investments and technological switches
in the energy sector. The policy environment caused by the
desire for action in relation to climate change reversed
this trend. This need not have been so.

Seeking to ban losers

Similar problems arise when governments decide to ban
particular technologies. The UK government, for example,
has committed itself to phasing out the sale of petrol and
diesel cars and vans by 2030, while the EU is considering
the same policy from 2035. Gas boilers are also to be
phased out. Both of these technologies cause a substan-
tial proportion of UK emissions. However, we argue below
that a better climate change policy would involve taxing
carbon emissions to the extent appropriate given the as-
sumed social cost of carbon emissions. Individuals and
businesses can then choose the cheapest ways to reduce
their emissions. For many, this might involve keeping
petrol-powered cars and making other sacrifices. Ban-
ning technologies presupposes that the government can
predict the technological developments that are most
likely to replace current everyday uses of carbon-intensive
fuels. It may be the case that governments ban a technol-
ogy that turns out extremely expensive to replace with a
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carbon-neutral alternative while another technology that
is cheaper to replace is not prohibited. Once again, the
government simply does not have the knowledge to make
these decisions years, or even decades, in advance of alter-
native technologies becoming viable.

In addition, phasing out petrol cars and gas-fired boil-
ers almost guarantees that there will be no commercial
return from making them more carbon efficient in the
future or low-carbon biofuels from developing. In addition,
households are likely to bring forward from after the ban
date the purchase of the banned items so that they are pur-
chased just before the date they are phased out. This will
reduce the impact of a policy that is, in any case, highly
inefficient.

For some people, more efficient boilers or cars (such
as hybrids or plug-in hybrids, depending on use patterns),
combined with other behavioural adjustments, might be
the cheapest way for them to reduce emissions. Given that
gas-fired boilers and petrol cars will be used for many years
after their purchase is phased out, the disincentive to in-
vest in making them more efficient could undermine emis-
sion-reduction policies. These policies of banning particu-
lar types of technology are especially perverse in the case
of household boilers given the decisions of governments
to implicitly subsidise domestic natural gas consumption
over several decades (see below). Banning technologies
is a further way in which governments can hide the cost
of reducing carbon emissions because, when alternatives
are purchased, no cost comparison can be made with the
banned product. Bans also provide a further vehicle for
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rent seeking by those hoping to gain from the replacement
technologies having strong incentives to lobby for the
prohibitions.

Other examples of illogical bans include the bans on
hydraulic fracturing (‘fracking’) or nuclear power that have
been considered or introduced by several EU member states.
Shale gas might provide a low-carbon and nuclear power a
carbon-free alternative to coal in power generation. By the
same token, some countries have considered or introduced
bans on carbon capture and sequestration. The jury is out
regarding their economic viability, depending on time-,
site- and technology-specific variables. However, though
we might, in the future, observe ex post that a specific tech-
nology did not prove to be competitive enough, or well-per-
forming enough, to gain market viability, this does not mean
that we should dictate ex ante that it should be banned al-
together. If these technologies are not, as their critics claim,
economically sustainable, they will attract little investment
in a competitive market, or investors will pay the price for
their mistakes. But, if they are both economically and envi-
ronmentally sound, a ban would just lead to the value that
would have been created being forgone.

Taxes and subsidies

A second aspect of current policy is an array of taxes and
subsidies that are purportedly designed to reduce carbon
emissions but which, in fact, are irrational and promote
rent-seeking. This will be discussed in further detail in the
next chapter.
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According to a study sponsored by the EU Commission
(EC 2020a-c), from 2008 to 2018, total energy subsidies in
the EU27 (excluding the UK) increased by 67 per cent in
real terms, from €95 billion to €159 billion annually.' In
2019 and 2020 the amount of subsidies further increased to
€176 and €177 billion, respectively (EC 2021). This includes
subsidies to energy sources that emit greenhouse gases.
Strangely, governments simultaneously subsidise and tax
the same forms of energy. The revenue from taxes on en-
ergy consumption in the EU27 was €263 billion in 2018.

Energy production, transformation and consumption
are major sources of externalities, including climate
change and local pollution. External costs from energy use
were estimated by the EU Commission to be €340.6 billion
in the EU27 and €30.4 billion in the UK in 2018.

As the following chapters will show, despite the volu-
minous economic literature on optimal taxation and the
management of externalities, there is no relationship
between taxes, subsidies and external costs from energy
use in the UK or the EU. Taxes are generally used to raise
revenue rather than to align the private and social costs
of energy. Subsidies, although ostensibly designed to help
decarbonise the economy, appear to reflect the ability of
rent seekers to capture the political process. As a result,
the same fuel is taxed differently depending on the context
in which it is used. In addition, different clean energies are

1 Throughout this book, data about energy taxes and subsidies in the UK and
the EU, unless otherwise specified, are from the database underlying the
EU Commission-sponsored study on ‘Energy prices and costs in Europe’
(see EC 2020a-c).
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awarded different subsidies despite having similar bene-
fits, and some fossil fuels are either taxed or subsidised or
sometimes both taxed and subsidised in different contexts.
Neither taxes nor subsidies can be reconciled with the ul-
timate goal of fiscal interventions in welfare economics:
making the polluters pay and pursuing decarbonisation
efficiently.

If policy in relation to taxes and subsidies is unrelated
to economic consequences, then any given reduction in
carbon emissions will come at a greater economic cost.
However, given the cost of reducing emissions, it is espe-
cially important they are reduced at the lowest feasible
economic cost. The more ambitious are the targets, the
more important this is. Climate change is too important
a problem to be addressed in such a disordered and ir-
rational way. An economically rational climate change
strategy should aim to reduce carbon emissions at min-
imum cost. It should not consist of badly designed taxes
and subsidies with the economic rents handed out to
interest groups.

Coase or Pigou?

Intuitively, there should be a relationship between taxes,
subsidies and external costs that given activities impose
on others. Externalities in this case are costs imposed
on third parties and not fully captured by market prices.
Many economists, citing Pigou (1932), argue that goods
that produce such negative externalities should be taxed
in order to align the private costs of products and their
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market price with their social costs (including impacts
on third parties). There is an alternative. In many cases,
clearer definitions of property rights can help bring about
efficient solutions to environmental problems so that mar-
ket prices reflect the environmental and other costs from
human action (Coase 1960, 1974). Coasean approaches to
environmental problems can be regarded as superior be-
cause they are better able to reflect preferences for envir-
onmental harms and goods as is indicated in the following
example.

Imagine a factory close to a housing development
where all the houses are owned by the same institution
and let to tenants. Assume that the factory makes a noise
and that this causes harm to the residents and, as a result,
they will only live on the development at lower rents than
they would have done without the noise. As long as the law
defines clearly whether those in the houses have a right
to a quiet environment or, alternatively, that they have no
right and the factory has a right to make a noise, there is a
potential for an efficient solution. If the house owners have
a legal right for their tenants not to be affected by noise,
the factory could compensate the development owner for
the right to make a noise. If that sum were greater than
the reduction in rents received arising from the impact of
the noise, the development owner would accept the sum.
A sufficient sum may be offered if the value to the factory
from making the noise were high. This might be because
of the cost of making changes to the industrial processes
or because of the cost to the factory owner of moving the
factory away. Alternatively, if the development owner does
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not have a right to a quiet life, he could pay the factory
owner to eliminate the noise. If the value of a quiet life to
the tenants, as reflected by the rent differential, is greater
than the value to the factory owner of being able to make
the noise, the factory owner will accept the payment and
eliminate the noise.

Such approaches can be highly efficient. This example
has been constructed as if there is a binary variable — noise
or no noise. But negotiation could lead to some reduction
in noise for a smaller payment. The solution would depend
on exactly how much those living on the development
valued a quiet life and how valuable it was to the manufac-
turer to make different levels of noise. These preferences
can be revealed in the actions of the tenants, developer
owner and factory owner. Behaviours can then be adapted
in sophisticated ways.

Unfortunately, the application of Coasean approaches
relies on ‘transactions costs’ being sufficiently low to make
them viable. These transactions costs include the costs of
bargaining, contracting, enforcing contracts and defin-
ing the property rights. It is impossible to imagine such
an approach being taken with climate change, where the
emissions of the whole world impact to a differing degree
on the people of the whole world and display their effects
over several decades.

The Pigovian alternative involves taxes being levied to
reflect the damage caused to one party by the activities
of another (Pigou 1932). There can be some further com-
plexities but, in simple terms, the tax should be levied at a
rate that reflects the difference between the private costs
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of activities that lead to greenhouse gas emissions and the
social costs (including the costs of global warming). The
social costs are those costs borne by non-contracting par-
ties. The private cost of making steel will be paid by the
purchaser of steel. However, if making steel imposes costs
on others through carbon emissions, these are additional
costs not captured in the price of steel.

As noted above, it is impossible to determine the social
costs in practice and the costs will vary between commu-
nities with some people benefiting from global warming.
Thus, when we use taxes to try to reflect externalities, we
are groping in the dark trying to estimate some measure
of aggregate social cost. Because of this, Coasean solutions
should be used where feasible but, in the case of global
warming, they are not.

Nevertheless, two things are clear from economic rea-
soning. The first is that subsidies for carbon-emitting fuels
cannot be justified. As is mentioned above, COP26 led to a
commitment to phase such subsidies out, but there have
been other such commitments with little action. Second-
ly, although the problem of estimating the externalities
from carbon emissions remain, the use of taxes on carbon
emissions does, at least, ensure that people will be incenti-
vised to reduce emissions in ways that have the lowest cost.
Current policy, by which governments promote particular
technologies to try to reduce carbon emissions, is ineffi-
cient because there is no effective market information on
the costs and benefits of the methods used. On the other
hand, a tax on carbon emissions allows individuals to use
the information about the costs and benefits of different
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economic activities so that they can find the lowest-cost
approaches to reducing emissions. This may involve reduc-
ing carbon-intensive activities (such as driving less or re-
ducing meat intake), the use of new technologies or energy
conservation in the home which can, in turn, come about
in several ways (for example, accepting domestic heating
at lower temperatures or in fewer rooms or via improved
insulation).

Carbon trading, Coase or Pigou?

An alternative to taxing carbon emissions is to use car-
bon trading schemes. Here, the total level of emissions is
capped and emitters have to purchase carbon credits if
they wish to increase their emissions. Such schemes can
work quite well, especially as there can be a very direct
focus on the total amount of emissions that are allowed
each year. When taxes are levied to reduce emissions, the
extent to which reductions will be achieved will depend on
the supply and demand response to the imposition of the
tax. This cannot be known in advance.

Cap-and-trade schemes are sometimes regarded as
‘Coasean’ because they establish a form of property right
in carbon emissions. This analogy is drawn in the other-
wise excellent paper by Heal and Schlenker (2019).? This is

2 Heal and Schlenker’s paper is quite technical, but it discusses various pros
and cons of carbon taxes and emissions trading. It notes, correctly, that,
under a carbon tax, fossil fuels would still be used and their use might
stretch out longer into the future. This does not matter, however, as long as
emissions are reduced sufficiently.



PROBLEMS OF CURRENT POLICY, AND ALTERNATIVE FRAMEWORKS

a false analogy, however. A cap-and-trade scheme takes
no account of the extent to which people prefer climate
change (with all the associated costs) or prefer emissions
reductions (with all the costs involved in that process). The
cap on emissions is set by government under the assump-
tion that the government knows the necessary reduction
in emissions that will achieve what it regards as the opti-
mal amount of warming.

Taxes that reflect the externalities from carbon emis-
sions and cap and trade are similar instruments. When
taxes are used, the government sets the tax (a price) in the
expectation of supply and demand adjusting to the desired
level of emissions. If the tax does not achieve the desired ef-
fect because the government does not estimate its impact
on demand and supply correctly, it can be increased or
reduced. In a cap-and-trade scheme, the government sets
the desired level of emissions directly and then the price
is established in the market in which the rights to emit
are traded. It can be shown that, under ideal conditions,
the optimal tax would lead to a reduction in emissions
equal to the optimal cap under a cap-and-trade scheme.
Of course, ideal conditions are mere abstractions; hence
there are practical reasons to prefer one instrument to the
other.

The authors prefer a Pigovian tax to cap and trade. In
the latter approach, lobbying can strongly influence the
initial allocation of rights to emit carbon. Once those
rights are allocated, if estimates of the cost of global
warming reduce, the holders of rights to emit might resist
the creation of further rights because it will cause the
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value of existing allocations to fall. As such, adjustment
can be harder. The distributional effects of cap-and-trade
schemes can also be complex and difficult to determine.
With a Pigovian tax, the polluter pays. This would seem
to us to be appropriate. As we will discuss later, if the tax
hits the poor to too great an extent, other taxes can be
reduced to compensate for this while still ensuring that
producers and consumers pay the tax at the point at which
they take decisions to emit or purchase products that lead
to emissions. In addition, carbon taxes would be relatively
easy to administer. We believe that, by making the costs of
reducing emissions transparent, the political debate about
global warming would take place in a climate conducive to
better decision-making.

Moreover, a carbon tax is more clearly visible. This ex-
plains why carbon taxes may be politically more difficult
to introduce. A cap-and-trade scheme is not directly per-
ceived by consumers, who may support too strict a target
under the false perception that ‘big companies’, not ‘poor
consumers’, will eventually bear the costs.

Despite the reasons to prefer a carbon tax over a cap-
and-trade scheme, the authors also believe that either a
carbon tax or a cap-and-trade scheme are better and less
distortionary than discretionary subsidies to low-carbon
or carbon-free energy technologies. The main difference
between a tax and a cap-and-trade mechanism lies in the
greater transparency of the former. But both are much
more transparent than alternative instruments whereby
policymakers crowd out any form of competitive selection
by picking the preferred technologies top-down.
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We have already considered how current policy is high-
ly inefficient and possibly counter-productive. We prefer
pricing instruments to the subsidisation of some and the
prohibition of other technologies. But, even when govern-
ments use pricing to reduce carbon emissions, they do it
badly, often trying to hide costs of adaptation by subsidis-
ing alternatives to carbon-intensive fuels. Overall, there
is a chaotic regime of taxes and subsidies in place. In the
following chapters, we examine this in more detail and
propose an alternative.

Concluding comments

In the last few years there has been a huge increase in inter-
vention in energy markets. This is particularly marked
in the UK where there had been, in the 1990s, significant
liberalisation. The policies described above and in the fol-
lowing chapters are just a snapshot of a labyrinthine set
of interventions which are incoherent and have often had
the opposite of their intended effect. Indeed, at the time
of writing, the UK market is suffering the effects of price
control. In 2021, rising gas prices led to increased power
prices all over Europe and in the UK, with wholesale power
prices rising by 50 per cent or more. In Great Britain the
government has imposed a price cap on retail prices. This
prevented price increases from being passed on to final
consumers immediately. Partly as a result of this, a large
number of the active power retailers stopped supplying be-
cause of their failure to anticipate high energy prices com-
bined with the effect of price caps. This left approximately
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two million customers dependent on the suppliers of
last-resort designed by the regulator Ofgem. Much of the
political response to this has involved proposals for subsi-
dies at the very time when governments around the world
are signing up to agreements to reduce emissions.

The remainder of this book examines in more detail the
inefficiency of current policy in terms of its chaotic array of
taxes and subsidies. We then consider how we might abol-
ish subsidies and levy a straightforward carbon tax.



3 ENERGY TAXES AND SUBSIDIES: WHY THEY
EXIST IN THEORY AND IN PRACTICE

The chaotic nature of energy taxes

As discussed above, economists consider energy taxes to
be an instrument that can be used to ensure that a pol-
luter pays the difference between the marginal private and
the marginal social cost of a particular activity following
the work of Arthur C. Pigou (see Mirrlees 2011; Pigou 1932).
In the case of carbon emissions, the social cost over and
above private costs arises principally from the damage
caused by global warming. There are other social costs too,
such as the emission of particulates in cities. In practice,
as discussed later, it might be appropriate to deal with
such different forms of social cost in different ways.

Historically, energy taxes have been implemented to
raise revenues for the government. Energy demand is rela-
tively price inelastic, especially in the short run, although
evidence suggests that it becomes more elastic as techno-
logical progress provides consumers with alternative fuels
and devices (Andersson 2019). As such, energy sources can
provide a reliable and relatively stable tax base. This has
made taxes on certain types of energy use attractive to
governments.

35



CARBON CONUNDRUM

36

Whatever their origins and purposes, if taxes are levied
on energy they result in higher prices. Hence, they change
the relative prices of technologies, energy sources and uses
in a way that depends on the design of the taxes. Taxes will
influence both demand for and supply of different energy
sources. They can ensure that the polluters pay for the en-
vironmental damage they cause even if the purpose of the
tax is not to rectify the environmental damage. However,
given the way that taxes on fuel have developed, there is
no guarantee that the pattern of taxes adopted in practice
will reflect externalities. If taxes are not levied in propor-
tion to the externality arising from the use of a particular
fuel, they will distort markets and may not even bring so-
cial and private costs closer together.

Indeed, it is the case that the relationship between en-
vironmental damage (or other externalities) and energy
taxation is weak in most countries — certainly in the UK.
The same energy source is often taxed differently depend-
ing on how it is used even though the social costs arising
from, for example, carbon emissions will not depend on
how the energy source is used. For example, in nearly
every country, burning kerosene in an aeroplane attracts
no tax (see Seely 2019), but burning closely related diesel
in a car attracts excise duties in the UK and the equivalent
in most other countries. Farmers do not pay tax on diesel
they burn even though other businesses and individuals
do. This both distorts the transport market and, in so far
as modes of transport compete, will reduce the impact of
taxing diesel on overall carbon emissions. To give another
example, in some countries, natural gas used for business



ENERGY TAXES AND SUBSIDIES

purposes is taxed more than natural gas used for heating
homes. This means that businesses may bear the costs of
externalities arising from carbon emissions, but house-
holders may not do so. In turn, this means that businesses
will have incentives to reduce carbon emissions which are
absent in the case of households. This means that busi-
nesses may spend money on reducing emissions when it
would be much cheaper for households to do so. It is also
worth noting, given trends during the Covid pandemic,
that businesses operating from a residence will not pay
value added tax on fuel whereas businesses working from
specific business premises will do so.

Because of this chaotic system of taxes, countries do
not use efficient ways of reducing carbon emissions. Fur-
thermore, it is clear that interest groups are at work in
determining policy in relation to energy taxes.

The chaotic nature of energy subsidies

The pattern of subsidies tells a similar story. In principle,
an economic case can be made for subsidies if they sup-
port technologies or behaviours that result in positive
externalities. For example, it is argued that subsidies for
research and development into clean(er) energies are an
important component of any meaningful climate strategy
(Acemoglu et al. 2012; Sung 2019). Innovation can produce
positive externalities — it results in larger benefits than
those captured by the innovators alone; and, in addition, it
is argued that subsidising research in this field is justified
given the urgency of the problem of climate change.
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This perspective on the value of government subsidies
for research and innovation is disputed (see Kealey and
Ricketts 2014; Kealey 2021). But, even if the externality
argument were valid, only a small proportion of total sub-
sidies in the energy sector are directed towards research,
development and innovation. In 2018, only 2.9 per cent of
total energy subsidies were directed towards such activi-
ties in the EU.

The largest share of energy subsidies support energy
production (53.3 per cent in the EU) or consumption
(32.5 per cent in the EU). These subsidies apply to both fos-
sil fuels and renewable energies. This leads to the question
of whether there is some kind of positive externality that
justifies such fiscal transfers. This is difficult to argue. In
the case of fossil fuels, subsidies not only lack justification,
they are highly likely to increase environmental harm
(Coady et al. 2019).!

The most significant subsidy in the UK arises from
the exemption of domestic fuel from the full rate of value
added tax (VAT). Why is exemption from VAT a subsidy?*
VAT is intended to be a general tax on consumption. In
essence, it is a proportional tax on income less saving (or

1 In theory, there are some circumstances in which environmental harms
will not be increased. It is possible to suggest exceptional cases in which,
for example, the demand for energy overall is highly inelastic, but there is
a high cross-price elasticity between fuels. In this case, a subsidy to the
fuel associated with the lowest emissions while that associated with the
highest emissions remains unsubsidised might reduce overall emissions.
However, the best policy would be a tax on both fuels, but a higher tax on
the higher-emitting one. See further discussion below.

2 Or, as it is sometimes described, a ‘tax expenditure’.
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income plus dis-saving). An exemption from VAT for an
energy source reduces its relative price as compared with
that of other goods in the same way that a subsidy would.
In general, therefore, tax exemptions, or tax expenditures,
are regarded by economists in the same way as subsidies.
The charging of a lower rate of VAT on domestic fuel con-
sumption is a major fuel subsidy in the UK.

There is little empirical work on the impact of UK fossil
fuel subsidies on carbon emissions. However, research in
the Republic of Ireland suggests that the removal of fossil
fuel subsidies in all sectors other than agriculture would
lead to a 20 per cent fall in carbon emissions in Ireland
between 2020 and 2030. The impact of their removal in the
UK would be different, partly because subsidies per head
in Ireland are approximately twice the level of those in the
UK, but also they have a different profile. However, this
figure gives some indication of their effect.

The experience of the UK in this area demonstrates the
problems caused by interest groups influencing policy. In
1993, the Conservative government proposed charging VAT
at the full rate, then 17.5 per cent, on domestic fuel. A rate
of 8 per cent was to be charged from April 1994 and 17.5 per
cent from 1995. When it was announced, the measure was
justified both by fiscal necessity and by carbon reduction
targets. In December 1994, the government was defeated
in a vote in the House of Commons and the rate was held
at 8 per cent.

The Labour Party had strongly opposed the removal of
this subsidy. In the following election, in 1997, the Labour
Party had relatively few specific promises, but one of them
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was to lower the rate of VAT on domestic fuel to 5 per cent.
This was the lowest rate allowed at that time by EU rules.
Interestingly, the 1997 Labour Party manifesto, in the
paragraph immediately following the proposal to reduce
VAT on domestic fuel, stated:

Taxation is not neutral in the way it raises revenue. How
and what governments tax sends clear signals about the
economic activities they believe should be encouraged
or discouraged, and the values they wish to entrench in
society. Just as, for example, work should be encouraged
through the tax system, environmental pollution should
be discouraged.

This inconsistency demonstrates the difficulty of imple-
menting policy in this area that is rational from an eco-
nomic welfare perspective.

Renewable energies are the largest recipients of energy
subsidies in today’s developed world. These may seem eas-
ier to justify. But even subsidising renewable energies is
unlikely to be the optimal policy. Renewable energies do
not generate positive externalities — they simply lack the
negative externalities that non-renewable fuels produce.’

3 For the sake of this discussion, we are ignoring non-carbon-related exter-
nalities. These can arise from both renewables and non-renewables. Such
externalities include the risk of nuclear accidents or visual or environmen-
tal harms that arise from the construction of wind turbines. We are also ig-
noring the negative externalities that intermittent energy sources, such as
wind and solar power, may cause to the power grid, thereby causing hidden
costs to consumers (Borenstein 2012; Stagnaro 2015). Whether these are
externalities is contestable as it could be suggested that these externalities
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Renewables do not harm the climate: but this is not a pos-
itive externality.

The argument is often made that, if renewables are sub-
sidised, their consumption will increase at the expense of
the consumption of non-renewables. But whether this hap-
pens in practice depends on the price and income sensi-
tivity of energy consumption and the relationship between
the demand and supply functions for different types of
energy. If renewables are subsidised, it is likely, though not
certain, that their consumption would rise. It is probable
that the consumption of carbon-intensive fuels would fall
somewhat. But the extent to which carbon emissions will
fall as a result of subsidising renewables is questionable.
Such an approach also leaves untaxed the externality from
carbon-intensive fuels.

The impact of renewable subsidies on carbon emissions
may be limited for several reasons. Subsidising renewables
may lead households to consume more energy overall,
even if the energy mix is more weighted towards renew-
ables. Households then have less of an incentive to invest in
measures that will reduce energy consumption. In a similar
way, subsidies for green transport might simply raise the
demand for the transport in general while doing little to
reduce demand for carbon-intensive methods of transport.
Overall, subsidising renewables is a highly inefficient way to
reduce emissions. However, because it hides the costs, it can
be an approach that is very attractive to politicians.

are contained within the market. Nevertheless, it is very difficult to make
the case that there are positive externalities from solar power, wind power,
tidal energy and geothermal energy
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The other problem with trying to reduce carbon emis-
sions by using a complex web of varying subsidies is that
it can lead to a further range of policies being developed
to deal with the unintended consequences of the renew-
able energy subsidies. Such policies invite lobbying and
rent-seeking and so may have a huge cost in overall terms.
One example of the dangers of this approach is the com-
bination of taxes and subsidies designed to promote the
use of electric vehicles in Norway, which is regarded as a
very-high-cost way of reducing emissions (see Skonhoft
and Holtsmark 2014; Olsen 2015). Of course, the existence
of subsidies for non-renewable fuels is likely to lead to pres-
sure to subsidise renewables thus creating an institutional
framework that is even more prone to lobbying from inter-
est groups.

The first priority for policy reform should be the re-
moval of subsidies on fossil fuels, following COP26 and
earlier commitments: this is a clear win-win policy. But
we would argue that subsidies on renewables should be
removed as well.

Even if an economic case, based on environmental
externalities, could be made for subsidies for renewable
energy, it is clear that this is not the basis upon which sub-
sidies are determined. The level of subsidy varies dramati-
cally between renewable sources. For example, the average
subsidy for solar power in 2018 was €248 per MWh in the
EU. This was almost twice as high as that for offshore wind
(€138 per MWh) and slightly less than five times as much
as that for onshore wind (€54 per MWh). This suggests
that policymakers view solar power as somehow ‘better’
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renewable energy than wind power. If subsidies are to be
used at all, an efficient approach would relate them to the
reduction in emissions.

The cost of cutting carbon emissions depends on the
specific situations in which an emitter finds themselves.
However, the cost of replacing carbon-intensive fuels with
renewables at these levels of subsidy is far greater than
the actual cost of cutting emissions in the most efficient
ways. The average cost of carbon permits in the European
Emissions Trading System, of which the UK was also part
at this time, was around €15.50 per tonne of CO, in 2018.*
This suggests that businesses were willing to pay, at the
margin, €15.50 to emit an extra tonne of carbon. In turn,
those that sell carbon permits were willing to cut their car-
bon emissions by one tonne in return for €15.50. Electricity
generated using natural gas produces about 0.4 tonnes
of carbon per MWh.® The subsidy to renewables is signif-
icantly greater than the price of the carbon emitted by
gas-generated electricity. An example of the importance of
this point is that it may be the case that the most efficient
way of reducing carbon emissions is to eliminate coal-
generated electricity. Coal generation of electricity emits
about twice as much carbon as gas generation.® The price
of carbon permits to allow a generator to produce a MWh

4  https://www.eea.europa.eu/themes/climate/trends-and-projections
-in-europe/trends-and-projections-in-europe-2019/the-eu-emissions
-trading-system

5 https://www.parliament.uk/globalassets/documents/post/postpn 383
-carbon-footprint-electricity-generation.pdf

6 Ibid.
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of coal-generated electricity is still way below the subsidy
to renewables. This is true even as this paper is being writ-
ten, in 2021, with soaring carbon prices at or above €50 per
tonne of CO,,.

Whenever an energy source or technology is subsidised,
the cost is borne either by taxpayers in general or by en-
ergy consumers in those situations where subsidies are
financed by levies on energy bills. If the subsidy is greater
than the expected positive externality, then society over-
pays for the energy source while consumers pay too little.
Even more importantly, when taxpayers subsidise renew-
ables in arbitrary ways, investment is no longer driven by
the relative cost-effectiveness of different ways of cutting
emissions but by the level of subsidies. As well as leading to
inefficient ways of reducing carbon emissions, subsidising
energy sources such as renewables creates an incentive for
firms to invest in rent-seeking activities to obtain greater
subsidies, rather than in research and development. Envir-
onmental lobbyists, campaign groups and charities (many
of which may genuinely seek lower carbon emissions) also
encourage such rent seeking because it helps promote
their cause if the costs of a transition to a low-carbon econ-
omy are hidden.

Subsidising renewables increases the cost of reducing
carbon emissions. An efficient climate policy, should rec-
oncile energy taxes, subsidies and external costs in order
to let the market (i.e. producers driven by consumer pref-
erences) not the state (i.e. politicians driven by both their
perception of the public good as well as by interest groups)
take resource-allocation decisions.



4 ENERGY TAXES AND SUBSIDIES
IN THE UK AND EUROPE

Energy taxes

In 2018, environmental taxes raised €324.6 billion in the
EU27 and €56.7 billion (£47.6 billion)! in the UK, equal to
2.4 per cent and 2.3 per cent of GDP respectively. Of these,
the largest chunk came from energy taxes. They generate
revenue equal to 1.9 per cent and 1.7 per cent of EU and
UK GDP respectively. About half of all energy taxation
comes from transport fuel taxes, particularly excise taxes.
They raised about 1.2 per cent of both EU and UK GDP (EC
2020d).

Energy taxes are not related to the externalities in-
volved in the production and consumption of fuel. They
vary according to the users of fuel and the uses to which
fuel is put. The main rationale behind the current distri-
bution of energy taxes seems to be the relative inelasticity
of energy demand and supply together with the influence

1 Throughout, amounts will generally be quoted in euros for consistency of
comparison between the UK and EU27 and because of the data sources
used. The sterling figure here is at the exchange rate on 1 January 2021. At
an average 2018 exchange rate, the sterling figure would be about 5 per
cent lower.
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of lobbyists. Governments seem to act as revenue- and
vote-maximisers, not environmental-damage-minimisers,
when they introduce a new tax or set its amount.

In principle, energy taxes can be levied upon energy
production, consumption or on infrastructure. In prac-
tice, the burden of taxes will tend to fall upon consumers.
Indeed, when we are imposing Pigovian taxes related to
the externalities arising from energy sources, it is desir-
able that the incidence of the tax falls on consumers. It is
their consumption choices that will, eventually, drive in-
vestment and commercial offers from suppliers in various
markets.

There are several ways of classifying energy taxation.
As noted above, we can classify taxes according to how
energy is used (for example, farmers pay different energy
taxes from delivery drivers). We can also classify them
according to who uses the energy source: for example,
several studies have shown that, in most EU member
states, as well as in the UK, residential customers and
SMEs pay a larger share of energy taxes than large busi-
nesses” (Trinomics 2020; CEPS and Ecofys 2018; Molocchi
2017). Finally, we can also classify them according to the
source of energy (for example, natural gas, coal and so
on). The Pigovian ideal would be to set taxes according to
the level of externalities arising from the energy source.
Who used the source and for what purpose it is used
should be irrelevant.

2 Though, again, there are variations by energy use. This is more likely to be
true for energy taxes related to transport than for energy taxes related to
heating.
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In order to understand how a tax modifies the behav-
iour of economic agents in the face of negative externali-
ties, and to what extent it achieves the result of internal-
ising external costs, there are limitations of using data at
the aggregate level. Ideally, we would need to know data
either for tax per unit of energy, where the level of emis-
sions is the same per unit of energy used in different uses,
or the tax per unit of emissions. Unfortunately, detailed
data on the effective tax rates per unit of carbon emissions
or, indeed, per unit of energy source are not available. This
makes economic analysis of whether taxes are on average
at about the right level extremely difficult and we have to
make some approximations.

Here we approximate the taxation level for each en-
ergy source by averaging across uses and users. The same
approach has been taken below for energy subsidies.
Eurostat provides us with an estimate of energy taxes as
well as the share attributable to fuel taxes which is large-
ly accounted for by oil products. Fuel taxes, such as ex-
cise taxes or other duties on fuels for road transport and
heating, account, on average, for 72 per cent of the rev-
enues from energy taxes in the EU27+UK. The UK stands
slightly below the average, with about 69 per cent of en-
ergy taxes arising from fuel taxes. The remaining share
has been attributed to other energy sources (natural gas,
nuclear and renewable energies) proportionally to energy
consumption. A slight correction has been made to take
into account that coal and natural gas pay larger taxes
than carbon-free energy sources, both via the EU cap-
and-trade schemes and via ad hoc excise taxes. As far as
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the EU27 is concerned, the median effective tax rates on
natural gas and coal are €2 per MWh and €1 per MWh,
respectively, while the median effective tax rate on elec-
tricity is €4 per MWh. However, the tax rates on gasoline
and diesel are €59 per MWh and €37 per MWh respective-
ly (see figure 1).

Figure 1 Box plots of reported tax rates for key fuels,
by EU member state in 2018 (€/MWh)
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Source: Trinomics (2020).

As figure 1 shows, there is considerable variation in tax
rates across EU member states. The line within the box
shows the median tax rate and the edges of the box the
quartiles. The far-right whisker on each box is 1.5 times
greater than the 75th percentile and the far-left whisker
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is 1.5 times less than the 25th percentile. Dots represent
outliers.

Based on these figures, the average tax burden has
been estimated for each unit of energy which is consumed
in the EU27 and the UK, by energy source. The calculation
is made for gross inland consumption, i.e. the amount of
energy gross of transformation and transport losses.

Figure 2 Taxeson energy sources in the UK and the EU27 (2018)
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Source: Own calculations based on Eurostat and EC data.

It turns out that oil products are heavily taxed, both
in the EU27 and the UK. Natural gas and coal bear much

lower tax (about one quarter of the level of oil products).

This difference is mainly due to excise taxes and other
levies either on fuel itself or on its transformed output (for
example, electricity). Nuclear and renewable energies are
not subject to specific taxes so they are subject to the same

taxes and levies that fall upon their transformed output,

which is electricity. This is summarised in figure 2, where
taxes are presented as the tax per tonne of oil equivalent

49



CARBON CONUNDRUM

50

(TOE), i.e. the tax that would be borne by an amount of the
energy source equivalent to the same amount of energy as
a tonne of oil.

Energy taxes in the UK are somewhat higher than taxes
in the EU27 for each type of fuel. Oil products are taxed on
average at €405 per TOE in the UK compared with €334 per
TOE in the EU27. Natural gas is taxed at €135 per TOE in the
UK and €101 per TOE in the EU. Coal is taxed at €112 per
TOE in the UK and €84 per TOE in the EU; and nuclear and
renewables bear roughly the same tax of €84 per TOE in the
UK and €80 per TOE in the EU.

Within the EU27 there is considerable variation in taxes.
For example, oil products (such as gasoline and diesel) are
taxed as little as €179 per TOE in Cyprus and as much as
€487 per TOE in Italy. The variation is even larger for nat-
ural gas and electricity as these are subject to negligible
taxes in some member states (particularly in countries in
Central and Eastern Europe, such as Hungary, the Czech
Republic and Poland) whereas there are significant taxes
in other countries (such as in Denmark).

This variation is not, per se, a problem: each country
should run the kind of fiscal policy that matches best the
social preferences of its voters. What really matters, from
the perspective of energy and environmental policy, is,
firstly, whether environmental taxes are high enough to
offset the external costs; secondly, how taxes change the
relative prices of different energy sources; thirdly, how
taxes change the price of energy relative to other goods
and services. Taxing energy sources differently will affect
the demand for each source. If tax-induced changes in



ENERGY TAXES AND SUBSIDIES IN THE UK AND EUROPE

relative prices do not reflect the external costs of each en-
ergy source, consumers are incentivised to demand more
of an environmentally harmful, or otherwise costly, source
of energy. From the standpoint of economic efficiency, tax
policy should take this into account in order to follow the
polluter pays principle. For example, taxing oil more than
coal does not reflect this principle.

It should be emphasised that most energy taxes - in-
cluding fuel taxes, excise taxes and other levies - fall upon
the final consumer. That does not necessarily mean that
the final consumer bears all (or even most) of the cost of
the tax itself. The literature on tax incidence has exten-
sively studied this phenomenon, showing that who actu-
ally pays the tax depends on a number of variables, most
notably the relative price-elasticity of supply and demand.
Given the low elasticity of energy demand, especially in the
short run, most of the tax is passed through to consumers
(Ganapati et al. 2020).

Energy taxes are only part of the story, though. In
order to assess how, and to what extent, the fiscal system
distorts the demand for and supply of energy sources we
should also look at energy subsidies.

Energy subsidies

Like taxes, energy subsidies can take many forms. They
may differ according to the use to which energy is put, pro-
viders of energy, types of energy, consumers of energy and
the sectors in which energyis used. Choices regarding each
of these dimensions may affect the extent of behavioural
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responses to price changes, the subsidy’s incidence and its
broader environmental effects.

By way of example, subsidies may apply to a given fuel
for the whole economy or they may be targeted at specific
economic sectors, such as households or small and me-
dium enterprises. Subsidies may be designed as direct
transfers, tax expenditures (i.e. a relief from normal taxes)
or income or price supports for businesses. Another im-
portant distinction, though, is that between production
and consumption subsidies. A high proportion of subsi-
dies for renewables are production subsidies. Depending
on the pattern of supply and demand and the competitive
situation in the market, production subsidies could benefit
producers rather than consumers. Subsidies to renewable
electricity sources may result in a reduction in wholesale
electricity prices and in consumer prices, at least in the
hours when renewable energy is injected into the power
grid (Bushnell and Novan 2018; Johnson and Oliver 2019).
But this can be a small effect compared with the size of the
subsidy.

Because the landscape is so complex, it is worth
describing some of the specific subsidies that exist by
way of example. There are also further examples listed
in table 1. In the UK, VAT is charged at 5 per cent on
domestic fuel consumption. This is below the standard
rate of 20 per cent and is therefore a tax expenditure - a
subsidy in effect. However, this subsidy only applies to
households and not businesses. In Italy, the standard
excise rate on diesel of €0.617 per litre and the VAT rate
is 22 per cent. However, the excise duty rate is reduced
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to €0.136 per litre and the VAT rate to 10 per cent for
farmers. In Germany, the feed-in tariff for small solar
installations (i.e. a direct transfer to solar generators
proportional to the amount of energy they produce) var-
ies between 8.91 and 12.70 cents depending on where the
panel is installed (for example, on roofs, facades or as
noise barriers).

In the EU27 energy subsidies amounted to about €159
billion in 2018. Of these, slightly more than half (€85 bil-
lion) supported energy production. These were mainly
subsidies for renewable production and increased from
€37 billion in 2008. Subsidies of €52 billion were aimed
at energy consumption. Subsidies to promote energy effi-
ciency amounted to just €15 billion in 2018. There were
smaller subsidies for the provision of energy infrastruc-
ture and research and development. The most subsidised
form of energy was electricity (€108 billion). Subsidies to
fossil fuels mostly took the form of tax expenditures or
other forms of demand support, whereas subsidies to re-
newable energies were mostly designed as direct transfers
or price supports to energy producers. The greatest direct
beneficiaries from subsidies were energy producers (€92
billion in 2018, up from €43 billion in 2008) and indus-
try (€20 billion in the same year). It is beyond the scope
of this book to estimate the extent to which producers
themselves benefited from these subsidies (for example,
through tolerating greater inefficiency or achieving high-
er profits), the extent to which the benefits were passed
on to consumers or the extent to which they benefited the
providers of inputs.
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Table1 Some examples of discriminatory energy subsidies

Type of Nature of
Fuel subsidy Beneficiary  subsidy Amount of subsidy
Germany?
Solar Produc-  Power Feed-in 8.91-12.70 cents per kWh
power tion producers tariff,
(<100 kw) depending
on where
the panel
is installed
Biogas  Produc-  Biogas Feed-in 13.05-14.88 cents per kWh
tion producers tariff (depending on the plant

size) if from bio-waste
23.14 cents per kWh

if from manure
5.66-8.17 cents per kWh

(depending on the plant

size) if landfill gas
5.66-6.49 cents per kWh

(depending on the plant

size) if from sewage

2http://www.res-legal.eu/search-by-country/germany/single/s/res-e/t/pro-
motion/aid/feed-in-tariff-eeg-feed-in-tariff/lastp/135/

In 2021 the EU Commission released an updated version
of the study (EC 2021), concerning energy subsidies in 2019
and 2020. The total amount of energy subsidies in the EU27
totalled €177 billion in 2020, of which €41 billion was for fos-
sil fuels (mainly consumption subsidies) and €71 billion for
renewable energy sources (mainly as price support or pro-
duction subsidies). Unfortunately, this more recent study did
not cover the UK. Moreover, as this book is being written, the
final report of the 2021 study is available, but the spreadsheet
containing all the relevant figures is not yet available on the
EU Commission’s website. Therefore, in the following ana-
lysis we rely on the 2020 study, which uses data up to 2018.


http://www.res-legal.eu/search-by-country/germany/single/s/res-e/t/promotion/aid/feed-in-tariff-eeg-feed-in-tariff/lastp/135/
http://www.res-legal.eu/search-by-country/germany/single/s/res-e/t/promotion/aid/feed-in-tariff-eeg-feed-in-tariff/lastp/135/
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Table 1 (cont.)

Type of
Fuel subsidy Beneficiary ~ Nature of subsidy ~ Amount of subsidy
Italy
Diesel  Consump- Farmers Discounted 13.6 cents per litre
tion excise tax versus ordinary
rate of 61.7
cents per litre
Diesel  Consump- Farmers Discounted 10 per cent versus
tion VAT rate ordinary rate
of 22 per cent
France®
Nuclear Under- Power Lack of an €23 billion of
power funded producers obligation to set earmarked assets
liabilities aside sufficient compared with
funds to cover for  €74.1 billion
future decommis-  of expected
sioning costs decommis-
sioning costs
UK
All fuels Consump- Domestic Discounted All domestic fuel
tion consumers VAT rate consump-tion

is subject to

5 per cent rather
than 20 per
cent VAT rate

bhttps://www.reuters.com/article/uk-europe-nuclear-idUKKCNOVP2KN?edi

tion-redirect=uk

About a third of the EU27’s total subsidies in 2018 are
accounted for by Germany (€46 billion), followed by Italy
(€26 billion), France (€25 billion) and Spain (€16 billion).
The remaining 23 member states were jointly responsible
for 29 per cent of EU27’s total subsidies. In the UK, energy
subsidies in 2018 were about €26 billion.
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Figure 3 Per capita energy subsidies in Europe and
in the G20 in 2018 (euros per capita)
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Perhaps a better indicator of the level of subsidies is
the subsidy per head of population. In 2018, the EU27 aver-
age subsidy per head was €355. Germany had the highest
rate of subsidy per head (€550), closely followed by Ireland,
Finland and Latvia. Energy subsidies in the UK were also
around €500 per head. This is summarised in figure 3 to-
gether with the figures for the G20.

Subsidies per capita might provide useful informa-
tion on the extent of rent seeking by the energy industry
or other interests or about the social preferences of the
electorate. However, in order to determine the potential
for subsidies to affect the behaviour of energy producers
and consumers, it is necessary to examine their extent
per unit of energy.? This is complex because subsidies and
taxes vary according to the use, the user and the producer
of energy. For example, natural gas is either taxed or sub-
sidised depending whether it is for residential or indus-
trial use or for mobility. Also, the amount of tax or subsidy
may change according to the kind of industrial processes
of which it serves as an input (for example, whether the
final product is exposed to international competition,
such as steel, or not exposed to international competi-
tion, such as electricity). Subsidies to renewable energies
vary across different technologies (for example, varying

3 Tounderstand the actual impact on production and consumption, it would
be necessary to know the elasticity of demand for each fuel type and all
the relevant cross-price elasticities of demand. This would include relevant
data for all sources, consumers and producers given the variation of sub-
sidies across these dimensions. We do not attempt that kind of modelling
here.
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for wind, solar and bio-energies) and even the size of the
generating plants (rooftop solar panels are often subsi-
dised more generously than solar fields).

With all these caveats, based on the figures from the
EU-sponsored study on energy prices and costs in the
EU and G20 member states, subsidies by primary energy
sources in the EU27 and the UK have been estimated. As
in the case of taxes, subsidies have been estimated per
unit of energy. Figure 4 shows the results for the EU27
and the UK.

Figure 4 Subsidies by energy sources in the
UK and the EU27 (2018)
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In general, subsidies are higher in the UK than in
the EU27, although there is significant heterogeneity
across the EU’s member states. Subsidies in the UK and
the EU27 respectively average €86 and €44 per TOE for
coal; €61 and €27 per TOE of natural gas; €130 and €47
per TOE of oil; and €448 and €320 per TOE of renewable
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energy sources. The UK and EU member states follow a
wide array of different policies when it comes to subsi-
dising energy sources. For example, fossil fuels receive
very small subsidies in some member states, but a TOE
of coal is subsidised by €263 in Sweden, a TOE of natural
gas by €64 in Germany and a TOE of oil by as much as
€314 in Estonia. Subsidies to renewables are consistently
higher than those to fossil fuels. Although Finland and
Sweden provide subsidies of little more than €20 per TOE
to renewables, Germany provides subsidies of €674 per
TOE to renewables. Subsidies to renewables in Malta are
more than €1,000 per TOE.

As discussed above, energy subsidies do not relate to
any assessment of environmental externalities. Both fossil
fuels and renewable sources receive subsidies. Further-
more, there is a very wide variation of subsidies within the
renewable category, as can be seen in figure 5.

Figure 5 Subsidies by renewable energy
technologies in the UK and the EU27
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Solar power receives the highest subsidies. They amount
to €1,468 per TOE in the UK and €2,019 per TOE in the EU27.
Wind follows closely with €961 per TOE in the UK and €743
per TOE in the EU27. Hydropower and bio-energies on the
other hand receive more moderate subsidies.*

Figure 6 shows the breakdown of the average house-
hold’s power bill by component. In Great Britain, for ex-
ample, green subsidies accounted for about 21 per cent
of the total price. A combination of renewable subsidies,
taxes and network charges account for more than half the
price in most EU member states and the UK.

Figure 6 Breakdown of incumbents’ standard
electricity offers for households in capital
cities - November/December 2019 (per cent)
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Source: ACER (2020). Note: we have used data from 2019, rather than 2020
(available in ACER 2021), because this latter was an exceptional year due to
the effects of Covid-19 as well as the exceptional measures that were taken
by many countries to reduce the cost of electricity.

4 It should be noted that subsidies awarded on new projects tend to be sig-
nificantly lower than historical subsidies as current support schemes are
lower. This is partly because of the reduced costs of the relevant technolo-
gies. Over time, therefore, subsidies to renewables will reduce naturally.
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Net energy subsidies

Taxes and subsidies change the relative prices of goods
and services and so affect both their supply and demand.
However, taxes and subsidies on the same fuel source for a
given use can offset each other. If a product is both taxed
and subsidised, what ultimately matters is the net tax or
subsidy.

Having estimated the average taxes and subsidies that
are levied upon energy sources, the net amount of taxes
or subsidies can be calculated. If subsidies exceed taxes, a
particular energy source can be thought of as being in re-
ceipt of a net subsidy. This would only be appropriate from
an economic welfare-maximising perspective if there were
positive externalities associated with the energy sources,
which, as explained above, is highly unlikely. If taxes are
greater than subsidies, the fuel source is subject to a net
tax. This would be appropriate if there are negative exter-
nalities arising from the use of the fuel.

There is an additional complexity in estimating the net
subsidies. While taxes are generally levied upon the final
price of energy, subsidies may be designed to benefit either
the production or the consumption of energy. Therefore,
taxes and subsidies may fall upon (and have an incidence
upon) different subjects. Moreover, some subsidies (par-
ticularly those concerning the production of electricity)
are financed by, in effect, mandatory payments from en-
ergy consumers to energy producers. Their actual impact,
from an economic point of view, is indistinguishable from
a tax on electricity consumers in general coupled with a
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subsidy to renewable energy producers. An algebraic sum
of taxes and subsidies therefore provides only a proxy for
whether a specific source of an energy has been, on aver-
age, taxed or, on average, subsidised. Net energy subsidies
by energy source for the UK and the EU27 are shown in
figure 7.

Figure 7 Netsubsidies by energy source in
the UK and the EU27 (2018)
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As figure 7 shows, although fossil fuels are subsidised,
the impact of taxes outweighs that of subsidies on aver-
age. In other words, energy consumers pay a price which
is greater than that which they would pay in the absence
of taxes or subsidies. The opposite is true for renewable
energies which are in receipt of considerable net subsidies.

The UK tends to both subsidise more and tax energy
sources more than the EU27 does. But when the effect of
taxes and subsidies is combined, the outcome is close to
that in the EU. This is shown in figure 8. In the EU, net
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taxes on coal are more than in the UK (€40 per TOE versus
€25 per TOE in the EU). Net subsidies are almost identical
for natural gas and oil. Renewable energy sources are large
recipients of net subsidies: each TOE of green energy is sub-
sidised by €364 in the UK and €240 in the EU.

Figure 8 Net subsidies by renewable energy
source in the UK and the EU27
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This analysis raises several questions. Fossil fuels are
in receipt of large-scale subsidies as well as taxes being
charged on their use. The net effect on different fossil fuels
is different. Furthermore, subsidies vary considerably ac-
cording to the use to which fossil fuels are put. Natural gas
and other sources of energy for domestic consumption, for
example, receive subsidies not given to the same fuels used
for other purposes. It is possible, for example, that hydro-
carbons used for domestic heating are subsidised overall
while hydrocarbons used in cars are taxed heavily overall.
The net taxes on diesel for farm use are far lower than those
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on diesel for other uses. This leads to extremely inefficient
use of fossil fuels that may be over-consumed in some uses
and under-consumed in other uses. It also makes interpre-
tation of the aggregate data difficult.

The optimal amount of taxes on fossil fuels depends on
the external costs that their combustion inflicts on society.
At this stage of the analysis, it would appear that, on aver-
age, fossil fuels, particularly oil, pay more taxes than they
receive in subsidies both in the UK and the EU27. However,
the level of taxes does not necessarily reflect the externali-
ties incurred by their use.

When it comes to renewables, subsidies vary hugely
depending on the form of renewable energy. We would
argue that there is no place for renewable subsidies in a
carbon-reduction agenda. If there are subsidies for re-
newables and if these are differentiated between types
of renewable energy, the only grounds for differentiation
would be if the amount of carbon emissions underlying
the conventional energy generation or consumption that
is displaced by renewables themselves differs.

The current situation is likely to give rise to perverse
results. For example, even when it is cheaper to reduce
carbon emissions by energy efficiency measures rather
than by substituting hydrocarbons with renewables, the
latter option may be chosen because of the net subsidies
to renewables. Other carbon-free technologies - such as
nuclear power or carbon capture, sequestration and utili-
sation — may be displaced because they are unsubsidised,
or less subsidised, than renewables. Car drivers are incen-
tivised to reduce carbon emissions, whereas those using
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farm vehicles or, in some cases, truck drivers and airlines
are not.

Excessive taxation may even lead to inefficient cuts in
either energy use or emissions. The social as well as private
costs from fossil fuels should be compared with the bene-
fits, both private and social, arising from their use. This is
why environmental negotiations, even under the most ag-
gressive targets, do not ask the parties to immediately cut
emissions down to zero - they set a gradual phaseout of
emissions. Under the Paris Agreement, the target of keep-
ing the temperature increase ‘well below’ 2 °C, and possibly
to 1.5°C, translates into net zero’ targets by the middle of
this century. Both the UK and the EU27 have committed
to cut their own emissions by 55 per cent by 2030 - not
by 100 per cent in 2022 - implicitly recognizing that en-
vironmental goals should be pursued while not giving up
other socially valuable goals, including economic growth,
poverty reduction and the development of a prosperous,
inclusive society. Hence, the optimal amount of carbon
emissions is not necessarily zero. Even the most aggressive
goals are not framed as zero emissions’ - they are framed
as met zero emissions’, meaning that there may be scope
for keeping in place carbon-emitting technologies as long
as their emissions are either captured, or offset by car-
bon sinks or other forms of atmospheric carbon capture
(Gambhir and Tavoni 2019).

Overall, the net taxes on coal and gas are small - per-
haps smaller than the externality arising from carbon
emissions. That would mean those taxes are inadequate
for achieving the objective of ensuring that emitters pay
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social and private costs of fuel use. We consider this in the
next chapter.

If it is the case that climate change is an urgent and
important problem, it would be fair to say that the policies
being used to address the problem are chaotic. Neither the
pattern of net subsidies, nor the mix of taxes and subsidies
that gives rise to it, arises from a master-stroke of central
planning which, somehow, ensures that the right relative
prices are charged for different fuels. Instead, it would
appear that the pattern of interventions is determined by
flawed political decision-making processes which respond
to political pressures and special interests and the public
preference for visible subsidies funded by invisible general
taxation rather than highly visible taxes on carbon emis-
sions (Umit and Schaffer 2020).

In the next chapter, we will investigate whether fossil
fuels are taxed enough or too much to compensate the ex-
ternalities arising from carbon emissions on average and
examine the subsidies to renewables further. To do this,
we need to make assumptions about the externalities from
carbon emissions.



5 FROM GOVERNMENT FAILURE TO A MORE
RATIONAL CLIMATE CHANGE POLICY

Fuel subsidies and government failure

There have been attempts at the international level to
eliminate subsidies to fossil fuels. The Paris Agreement
on climate change, signed in 2015, included commitments
to report on fossil fuel subsidies and to track progress in
phasing them out. While vague, these commitments seem
to include any form of direct as well as indirect support
to fossil fuels, such as production subsidies, consump-
tion subsidies, reduced VAT and other forms of tax relief.
Countries also agreed to provide clear and understandable
information to the public regarding the scope and scale of
fossil fuel subsidies and efforts to address them. G20 lead-
ers at the Pittsburgh Summit in 2009 pledged to:

phase out and rationalize over the medium term ineffi-
cient fossil fuel subsidies while providing targeted support
for the poorest. Inefficient fossil fuel subsidies encourage
wasteful consumption, reduce our energy security, im-
pede investment in clean energy sources and undermine
efforts to deal with the threat of climate change.!

1 https://ec.europa.eu/archives/commission 2010-2014/president/pdf,
statement 20090826 en 2.pdf
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However, in the last ten years, there has been little (if any)
change in fossil fuel subsidies in the EU or in the UK. A
new pledge was signed at the recent COP26 conference in
Glasgow. The final declaration calls the parties to acceler-
ate ‘efforts towards ... the phase-out of inefficient fossil fuel
subsidies™ (emphasis added). There is no reason to assume
it will be any more successful than previous attempts. In
fact, as part of the relief packages during the Covid-19 cri-
sis and, later, during the European energy crunch in late
2021, several governments increased energy subsidies that
supported the consumption of fossil fuels.

Rentschler and Bazilian (2016) point to the impact of re-
moving fuel subsidies on the poor as a particular obstacle
to reform. In addition, well-organised and better-off inter-
est groups, among both consumers and producers, make
reform difficult. The influence of the latter is exactly as
public choice economics would predict (see, for example,
Yandle 2010). It is not so clear, though, why reform pack-
ages that involve compensating the poor - for example, by
reducing other taxes on the poor — cannot be combined
with the removal of fuel subsidies in a way that would lead
to electoral support, greater economic efficiency and better
environmental outcomes. It is possible that there is a sta-
tus quo bias and that fuel subsidies are more transparent
to their recipients than equivalent general reductions in
taxation that might be financed by a removal of subsidies.
The gilet jaune protests in France demonstrated that fuel

2 https://unfccce.int/sites/default/files/resource/cop26 auv 2f cover dec
ision.pdf
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taxes and subsidies are highly transparent and changes
lead to strong reactions. Equivalent tax cuts, financed by
reductions in energy subsidies, may be less obvious in the
eyes of their recipients. Ultimately, the promise of future
tax cuts may not be reliable enough to make acceptable
a corresponding certain and immediate increase in fuel
taxes or reduction in subsidies. Furthermore, subsidies
may be unevenly distributed with those households who
receive particularly large subsidies being especially sensi-
tive to their loss.

These pressures may explain why fossil fuel subsidies
have not been phased out. But why have governments used
new forms of subsidy for the development of renewables ra-
ther than the more economically rational approach of in-
troducing carbon taxes on carbon-intensive fuels? This is
an especially pertinent question given the desire of govern-
ments with large deficits and debts to raise revenue from
new sources. Again, the answer may lie in public choice
economics and lobbying, especially from businesses. Re-
search, for example, by Kang (2016), Li et al. (2019) and
Lockwood et al. (2020) in relation to countries as diverse
as the US, Japan and the UK respectively suggests that in-
dustry lobby groups are important in promoting support
for subsidies for renewables.

The attitude of the Green Party in the UK in relation to
fuel subsidies is interesting. The Green Party manifesto in
2019 was a very comprehensive document with sophisti-
cated economic arguments being used in some places.
However, it did not suggest removing the implicit subsidy
on domestic fuel consumption in the UK. It did, however,
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propose a progressively increasing general carbon tax and
the removal of the VAT exemption from aviation. This is
not surprising from a public choice perspective. The charg-
ing of VAT on domestic fuel use, which is a transparent tax
on consumers, is rejected in favour of a tax which is likely
to be largely hidden from consumers. This would be pre-
dicted by the literature on tax transparency within pub-
lic choice economics. The experience of the Conservative
government in trying to remove fuel subsidies, described
earlier, also illustrates the problems.

Even more informative is the reaction of the UK and
most EU member states to the energy crunch in late 2021.
Confronted by rapidly increasing natural gas and electric-
ity prices, most governments reacted by subsidising house-
holds and businesses in order to offset the price increases.
Where that has not happened, major political parties have
proposed it. As inconsistent as it may seem, heads of gov-
ernments gathered in Glasgow for COP26 and committed
to phasing out fossil fuel subsidies and the use of fossil
fuels. They then returned home and made proposals to use
taxpayer funds to make energy artificially cheaper. Table 2
summarises the various forms of interventions that some
European countries and the UK have introduced in the
second half of 2021, including both monetary transfers and
provisional regulations. For example, the UK introduced a
£500 million fund to help the vulnerable customers on top
of the existing schemes, such as the Warm Home Discount.
It also bailed out several energy retailers that went bust
because of high prices and the existing price caps (Sgara-
vatti et al. 2021).
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Table 2  National policies to shield consumers

from rising energy prices

Country 1

Belgium
Cyprus
Czech Republic

NN

Estonia
France
Germany v
Greece

Hungary

Ireland

Italy

Latvia

Lithuania
Luxembourg
Netherlands v
Norway

Poland

Portugal

Romania

Spain v
UK

NN

<\

NN N R

NN

v

Policies: 1, Reduced energy tax/VAT,; 2, Retail price regulation; 3, Wholesale
price regulation; 4, Transfers to vulnerable groups; 5, Mandate to state-owned

firms; 6, Windfall profits tax/regulation; 7, Other.

Source: Sgaravatti et al. (2021).
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These policies became even more ubiquitous (and
costly) after 24 February 2022. Governments temporarily
reduced energy taxation, subsidised energy consumption
and energy efficiency (without even realising that this is in-
herently contradictory), or subdised investments in energy
technologies aimed at reducing the reliance on natural
gas. Energy policy became even more driven by short- and
long-run policy objectives that have little (or nothing) to
do with the aims of making energy more reliable, sustain-
able and cheaper. When the situation will become normal-
ised, most of these measures will be phased out, while the
legacy of others will remain for years or decades. The need
to reconcile taxes and subsidies with the stated goals of
energy policy (competitiveness, security and sustainabil-
ity) will emerge as a main issue in the public policy debate.

There is no doubt that current policy in relation to fossil
fuel subsidies is a significant government failure. Given
the government’s declared objective of reducing carbon
emissions, there is no economic efficiency argument for
subsidising fossil fuels even if fossil fuels are also taxed.
For any given desired level of net taxes, a better policy
would be to remove subsidies and reduce taxes, combined
with redistributive measures, if appropriate. Furthermore,
an efficient carbon-reduction policy would not differenti-
ate taxes and subsidies on energy sources depending upon
who the consumer is.

Carbon taxes and global warming

Following the elimination of energy subsidies of all forms,
there then remains the question of how we try to ensure
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that energy users pay the full costs of energy use, includ-
ing those arising from externalities such as global warm-
ing. Given the nature of carbon emissions and associated
global warming, carbon taxes or cap-and-trade schemes
should certainly be considered as the ‘least-worst’ device
to address the problem. Other approaches to reducing car-
bon emissions have been proposed but have limits. They
may, however, be effective in dealing with other forms of
emissions from traditional fuels.

Polycentric approaches and their limits

Carbon emissions are different from many forms of pol-
lution: they are global in their extent. There is no obvious
solution to the problems caused by carbon emissions that
could derive from better legal definition and enforcement
of property rights.

Nevertheless, there are approaches that harness the
principles of institutional economics and what was de-
scribed by Elinor Ostrom as ‘polycentric’ governance.’
There are two important features of such an approach. The
first is that there are several layers of governance, each
with responsibility that is appropriate to its level. For ex-
ample, at the global level, governance might involve an
institution through which global agreement about general
principles was reached with information being provided
by the global institution about compliance and scientific
matters. At lower levels of governance, specific approaches

3 See Ostrom (2012) for a specific short discussion of climate change, espe-
cially pages 82 and 86.
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to reducing carbon emissions might be designed and im-
plemented. A second feature of Ostrom’s thinking was that
some of the impacts of climate change were concentrated
in local areas, and local communities and politicians at
this level might therefore be a focus for action. This might
be through carbon-reduction measures, but also through
various forms of adaptation - or simply the restoration
of pre-existing woodlands which can help deal more ef-
fectively with the effects of more extreme weather events.
Change at the business, individual and cultural level may
also help people change lifestyles in ways that will reduce
carbon emissions.

The authors would argue that polycentric approaches
are important because of the known imperfections of po-
litical processes, even in the best-governed countries. How-
ever, given the enormous potential costs of climate change,
its nature as a widespread externality and the likely dif-
ficulty of coordinating local solutions on a large enough
scale, there are limits to polycentric approaches and a
carbon tax is therefore justified as the particular response
to carbon emissions in the UK and the EU. In particular, a
carbon tax (or equivalent forms of carbon pricing, such as
a cap-and-trade scheme or a hybrid system) is definitely
superior to picking-winner policies which are common in
the UK, in Europe and elsewhere.

Towards a more efficient tax regime

The use of a carbon tax as the main, or perhaps only, de-
vice used to reduce carbon emissions has the advantage of
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encouraging consumers and producers to reduce carbon
emissions in the most efficient way. It also encourages
those who can make reductions in emissions most cheaply
and/or value their ability to emit carbon the least to make
the most substantial reductions. The approach does not
presuppose that the government knows which technol-
ogies should be adopted and who should reduce carbon
emissions by how much. A Centre for Policy Studies report
notes that Pigovian taxes do work. It credits the Landfill
Tax and the Carbon Price Support as being responsible for
what is describes as a ‘staggering’ reduction in domestic
emissions in energy supply and waste management (Ives
2021: 27).

These considerations also hold for other instruments
aimed at pricing externalities such as cap-and-trade
schemes, although there may be reasons to prefer tax-
ing over carbon trading or vice versa as is discussed by
Weitzman (1974) and Goulder and Schein (2013). From
here on, we will use the expression ‘carbon taxation’
while accepting that our conclusions could equally lead
some to conclude that the objective of reducing carbon
emissions efficiently could be better served using alter-
native but similar approaches that do not discriminate
between technologies.

While carbon taxes might be the most efficient ways
to reduce emissions, there are still serious drawbacks in
their use to try to achieve an alignment of social costs and
benefits (Metcalf 2021). Carbon taxes might be described
as ‘the best of a bad bunch’ - but they are the best by a
considerable distance.
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The social costs of carbon emissions are very difficult
to estimate and hugely uncertain. The costs will be dif-
ferent in different parts of the world. There is no effective
way of even discovering, let alone aggregating, the prefer-
ences for and aversion to global warming across different
persons in different geographical regions. The impacts of
carbon emissions today are also very long term and their
future costs are even more uncertain than their present
costs. In addition, we do not know how the ability of
people to adapt to climate change and the cost of reduc-
ing emissions will evolve over time. These are not chal-
lenges that can be overcome: the information necessary
to solve these problems is not there waiting to be found

- it does not exist.

Nevertheless, it can be said that some types of pol-
icy are more likely than others to achieve their goals,
and at a lower cost. In addition, a better policy should
leave some room for trial and error, not just as regards
the best technological mix to reduce emissions (which
will change over time, as technological progress pro-
vides us with new solutions) but also with regard to the
best mix between mitigation (i.e. reducing emissions
in order to keep global temperatures from increasing)
and adaptation (i.e. developing better ways to live in a
warmer world). We are making a judgement that, des-
pite its shortcomings, a carbon tax is a better approach
than not using the price mechanism to reduce carbon
emissions at all. A carbon tax regime should be regarded
as a ‘more efficient’ regime than alternatives rather than
as an ‘optimal’ regime.
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The objective should be to set the carbon tax so that it
reflects the externalities arising from carbon emissions.
The alternative is, in effective, to assume that the right
price for carbon emissions is zero. The calculations below
estimate the impact on the price of different fuels from
aligning taxes with the social costs of the fuel.

In the following discussion, for the sake of compari-
son, we rely on the most recent estimates of the value of
external costs from the use of energy sources. Estimates
are based on values from EC (2020a-c) for coal, natural gas
and renewable energies and on values from EC (2019) for
oil. A few methodological explanations are required.

EC (2019) provides an estimate of the total value of
externalities from the transport sector with particular
reference to road transport. Such externalities include en-
vironment or health-related costs (such as climate change,
local pollution, the loss of habitat, etc.) and other costs
that depend upon the actual traffic conditions (accidents,
congestion, infrastructure use, etc.). Only the former is
included in the following analysis, as the latter are inde-
pendent of the fuel used. Indeed, these costs should be
captured by forms of road-user charging. The whole exter-
nal cost from road transport (net of accidents, congestion,
infrastructure, and the like) is assumed to be attributable
to oil. Hence, external costs from oil consumption are esti-
mated as the ratio between total external costs from road
transport and total oil consumption in the UK and the
EU27. Even though oil is also employed in uses other than
transportation, this seems a reasonable approach, at least
as a first approximation.
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The European Commission (EC) also provides de-
tailed estimates of the external costs from electricity
and heat-generation technologies in its report on energy
prices and costs (EC 2020a-c). Because of the way these
estimates are produced by the EC, a number of simpli-
fying assumptions are made in our calculations.* The
principle is that we have focused on those externalities
that are measurable. Externalities by energy sources
are estimated for the EU27 as well as for the G20, but no
country-level data is provided by the EC study. The UK’s
costs are assumed to be equal to those of the EU27. This
assumption could be questioned: the technological level
of energy-producing and energy-consuming processes
varies across EU member states and the UK. However,
internal variations are small relative to the uncertain-
ties in the estimate.

Figure 9 Netsubsidies after internalisation by
energy source in the UK and the EU27
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Source: Own calculations using Eurostat and EC data.

4 Please contact the authors for more information.
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It should also be noted that the external costs esti-
mated by the EC are not simply those relating to carbon
emissions. We consider this further below.

An important consequence of the above discussion is
that, while indications of the appropriate level of taxation
of carbon-intensive fuels can be drawn, we cannot derive
precise estimates. The textbook Pigovian tax designed to
align social and private costs cannot, in reality, be deter-
mined precisely. We will, nevertheless, demonstrate how
we can move closer to a welfare-maximising position than
the current arbitrary mix of taxes and subsidies.

Figure 9 shows the extent of net subsidies for all energy
sources after allowing for externalities. Figure 10 shows
the net subsidy for different renewable energy sources.

Figure 10 Netsubsidies after internalisation by renewable
energy source in the UK and the EU27

2,500
= UK = EU27

2,000

1,500
1,000 I
500 I —
.l n

Biomass Hydropower Solar Wind

Source: Own elaboration on Eurostat and EC data.

An intuitive way to interpret these graphs is to think of
the columns as deviations from optimal pricing: a positive
deviation means that an energy source is over-subsidised (i.e.
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its price does not reflect the private as well as social costs, ei-
ther because it is the recipient of undue subsidies or because
the price does not fully internalise externalities). A negative
deviation suggests that prices, after taxes and subsidies, are
above the optimal level, or that the source is over-taxed.

Figures 9 and 10 show that all energy sources are sub-
sidised, according to our definition. This includes renew-
ables. However, the degree of subsidy varies considerably
across energy sources. It is likely that the oil subsidy is
relatively small because of the high levels of taxation on
motoring and that the subsidy on coal is high because of
the high levels of social costs. The degree of subsidy after
allowing for social costs is similar in the EU27 and the UK.

Oil prices are the closest to their optimal level: in fact,
both in the UK and in the EU27 a TOE of oil costs about €200
less than it would if all social costs were reflected in its price.
That would translate into an additional tax of approximate-
ly €0.18 per litre of diesel and €0.15 per litre of gasoline.

It is important to note that a move towards a more effi-
cient regime of taxes and subsidies would not have the same
impact on all consumers. Domestic heating oil, for example,
costs around €0.5 per litre. The addition of both VAT and
an additional tax of the magnitude suggested above would
increase the price of heating oil to around €0.70-0.75 per
litre. This is hugely below the cost of petroleum for transport,
which suffers from much higher levels of taxes already.’

5 Though it should be noted that part of these taxes could be regarded as an
appropriate contribution to the cost of the road network and taxes might
also be levied on petrol for other reasons - for example, because the de-
mand for fuel is price inelastic.
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It is highly likely that, if a carbon tax were charged on
oil products that reflected social costs, there would be a
significant rise in the price of oil for some purposes (such
as domestic heating). If domestic heating oil with the add-
ition of VAT is representative of the average price of oil per
litre, it is quite possible that the price of some types of fuel,
including fuel for cars, would have their taxes reduced.
Indeed, it was observed after the publication of the Stern
Report on climate change in the UK that its proposals
would actually lead to a reduction in the rate of fuel duty
(see Wellings 2012). Our conclusions are consistent with
this earlier work.

On the other hand, farmers who can buy red diesel,
which is subject to a different tax regime, would see a
considerable increase in the price they paid as would busi-
nesses using oil to provide energy for industrial produc-
tion or electricity generation.® Similarly, as noted above,
kerosene used by airlines rarely attracts even the normal
consumption taxes which are designed to be levied on all
goods and services and the cost of kerosene would there-
fore rise significantly.

Natural gas is also below the price that would prevail
if it reflected all social costs. In fact, in the case of natu-
ral gas, the taxes and subsidies and the external costs are
each lower than for oil, but the net effect is similar. Over-
all, there is a net subsidy after allowing for social costs of
about €300 per TOE or €0.27 per cubic metre. This would

6 Inthis case, this increase in cost would be offset by reductions in the costs
of renewable obligations and other highly opaque mechanisms for taxing
electricity produced using fossil fuels.
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lead, for example, to an increase in domestic gas prices
of around 55 per cent in the UK. About one-third of this
increase would be represented by the imposition of VAT
at the full rate. Of course, energy bills would fall to partly
counteract this rise because of the removal of renewable
obligations. These calculations were made before recent
events in energy markets. The required uplift in prices
would be much less at the time of publication - certainly
as a percentage of the price.

Coal is especially heavily susidised. Coal subsidies
almost fully offset the impact of environmental taxation.
However, the externalities from coal (especially in relation
to climate change and local pollution) are large. As a result,
a TOE of coal costs more than €1,000 less than it should.
This is equivalent to €528 per tonne of coal. The removal
of subsidies, together with the imposition of a tax that re-
flected the social costs of coal use would lead to the price
of coal rising from about €80 a tonne to €600 a tonne.

Renewable sources of energy receive considerable net
subsidies. As discussed above, renewable energy does not
provide any positive externalities. Under certain condi-
tions, they may reduce the negative externalities arising
from fossil fuels. They can create negative externalities, too,
for example by making electricity generation less predict-
able or by increasing network and backup costs in order to
manage intermittent production (Stagnaro 2015). Rather
than subsidising renewables, the government should tax
fossil fuels appropriately.

Allowing for all social costs, each TOE of renewables is
over-subsidised by over €440 in the EU27 and almost €600
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in the UK. However, there are considerable differences
between different renewable energy sources. Biomass and
hydro power are the least subsidised (hydro power in the
EU27 is hardly subsidised at all when taxes and external-
ities are factored in). On the other hand, wind and solar
power have large subsidies. Wind power has a subsidy of
€700 per TOE in the EU and €900 per TOE in the UK. Solar
power has a subsidy of €1,500 per TOE in the UK and €2,000
per TOE in the EU: this corresponds to €128.9 and €172.0
per MWh, respectively. This should be compared with the
average cost of a MWh paid by households of €128.3 per
MWh in the EU27 and €151.2 per MWh in the UK in 2019
(net of taxes and levies).

The recent increase in energy prices seems to obscure
the role of taxes and subsidies in raising prices and distort-
ing market signals. Taxes have been temporarily reduced
and subsidies (both to the production, consumption and
conservation of energy) have been increased. But sooner or
later this messy situation will have to be rationalised and
the effects of an incoherent policy will become evident.

Practical applications of carbon pricing

In theory, if the estimates of social costs are correct, car-
bon taxes could be charged and subsidies removed to the
extent proposed above. There are, however, arguments
against such an approach.

Firstly, the extent of the social costs can, of course, be
disputed. In fact, the EU’s own estimate is higher than
thatin much of the literature. Commonly accepted values
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for the social cost of carbon fall in the range US$50-100
per tonne of CO, but several studies find lower values
of around US$30 per tonne of CO, (Nordhaus 2017) and
estimates have not increased over time (Tol 2021a). This
should be compared with the average price of a tonne
of CO, in the EU’s cap-and-trade scheme (of which the
UK was also a member until 31 December 2020). In 2019,
emitting a tonne of CO, cost around €20. This rose to
almost €30 in late 2020 (despite the Covid-induced reces-
sion). At the time of writing, allowances are at or above
€80 per tonne of CO,,.

The estimate of external costs by the EC, both in the
transport study (EC 2019) and in the electricity and heat-
ing study (EC 2020a-c), is €100 per tonne of CO,. A lower
estimate would lead to lower increases in the cost of
carbon-intensive energy. The precise level of externalities
from carbon emissions is impossible to estimate for the
reasons discussed above. However, what is clear is that
the current pattern of taxes and subsidies is arbitrary and
totally unrelated to any rational assessment of social costs.
This is harmful because it means that any attempt to re-
duce carbon emissions comes at a greater economic cost
(or, equivalently, for a given economic cost, there will be
less of a reduction in carbon emissions). Insofar as policy
is designed to ensure that the poor can afford energy, this
is more effectively achieved by cash transfers than by sub-
sidising energy use.

Secondly, the whole framework of Pigovian taxes can
be disputed given our inability to estimate social costs in
the absence of market information about actual individual
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and social preferences regarding the state of the world a
few decades from now. Much of the economic literature has
performed cost-benefit analyses of future climate change
and climate-mitigating policies by relying on extreme
scenarios, thereby contributing little to more informed
policymaking (Tol 2021b; Pielke and Ritchie 2020). There
are then, of course, political difficulties in implementing
a carbon tax.

Thirdly, the EU estimates of social costs include costs
not associated with carbon emissions and global warm-
ing. These may include, for example, particulate emissions.
There are other approaches that can be used to deal with
more localised externalities. If the carbon tax only re-
flected the social costs of carbon emissions, through its
impact on global warming, it would be lower than the es-
timates above.

Fourthly, a case can be made for not fully reflecting all
social costs in taxes for trade-exposed industries in order
to prevent carbon leakage through the substitution of car-
bon intensive production by imports that are equally or
more carbon intensive (Bohringer et al. 2017; Fischer and
Fox 2012; Stagnaro 2020). An alternative approach would
be to use a carbon border adjustment by which carbon-
intensive imports were taxed if they came from countries
that had no form of carbon pricing.

Despite these problems, it is helpful to examine the
extent of the change in absolute and relative prices that
would be necessary, if this approach to reducing carbon
emissions were taken, as we have done above and explore
further below.
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The latest estimates from the International Monetary
Fund (Parry et al. 2021) suggest that petrol and diesel are
over-taxed in most EU member states and in the UK. This is
especially so if the costs of congestion are excluded as they
do not depend on the fuel source and should be charged
for separately (an electric vehicle produces the same ef-
fects on congestion as any other vehicle). As regards the
UK, Adam et al. (2021) found an implicit carbon price for
road fuels and electricity well above the commonly used
values of €50-100 per tonne of CO,. For example, British
households pay an implicit price of almost £150 per tonne
of CO, on their electricity consumption. Natural gas prices,
on the other hand, do not fully internalise their environ-
mental costs. British drivers also pay an implicit cost of
above £200 per tonne of CO, on gasoline and diesel. This
suggests that a carbon tax would lead to lower costs for
road users, potentially lower electricity bills (though this is
complex), but definitely higher natural gas costs.

A transparent carbon tax would affect relative prices
dramatically as well as affecting the total cost of energy
use. If we do use the EU’s own estimate of the external
costs from energy use, there is no doubt that there would
be an increase in the cost of energy overall. The increase
would be unequal across energy sources: it would be more
modest for oil, natural gas, hydro power and biomass as
compared with for coal, wind power and solar power. All
else being equal, this would result in a reduction of energy
demand in general and a change in demand patterns away
from coal, solar and wind and towards natural gas, hydro
power and biomass.
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In any policy approach, nuclear power would be con-
sidered in the same way as other renewables. We do not
believe it should be subsidised because there is no posi-
tive externality. A higher price for carbon-intensive fuels
might make nuclear viable, but it should not be especially
favoured - or penalised - by government.

Overall, if users of fossil fuels were taxed in such a way
that prices reflected social costs, there would be a signifi-
cant increase in costs to consumers and businesses. Costs
to businesses would ultimately be passed on in higher
consumer prices. Nevertheless, pricing carbon in this
way is likely to be the cheapest and most efficient way to
reduce carbon emissions. Alternative ways of reducing
emissions that governments are pursuing will almost cer-
tainly be more expensive if they succeed in their objectives.
The costs of these alternative approaches are, however,
opaque. Taxing carbon emissions allows individuals and
businesses to reduce emissions in the manner cheapest for
them. The dramatic change in relative prices that would
arise from a carbon tax and the elimination of other in-
terventions would be a benefit of a change of approach.
Subsidising renewables and nuclear power or banning or
promoting particular technologies leads individuals and
businesses to reduce carbon emissions in ways that will
be less efficient and may sometimes be counter-productive.

Political decision makers can therefore read this book
and decide whether they wish to propose a transparent
approach to carbon reduction to the electorate. Electors
can then make a judgement about whether the benefits
are worth the costs. The fact that politicians propose
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less transparent approaches that will cost much more
reflects poorly on the political system, but is predicted by
public choice economics (Kollmann and Schneider 2010;
Umit and Schaffer 2020). This book makes no judgement
on whether the government should use a carbon tax, a
cap-and-trade scheme, or any other instrument to price
carbon. However, we do argue that, if the government is
to attempt to reduce carbon emissions, pricing carbon
is the approach it should take. Other approaches will be
less efficient and mislead the electorate. All existing car-
bon-reduction measures, except cap-and-trade schemes,
should be replaced with a carbon tax or by an extension
of the cap-and-trade mechanisms if the policy objective
is to reduce carbon emissions.

A tax on carbon emissions will, however, raise revenue
that can be used to lower other taxes. We would propose
that such tax reductions are directly linked to carbon tax
revenues in any legislation. There are two costs for con-
sumers from imposing carbon taxes. The first arises from
individuals and businesses making decisions that involve
moving to sources of fuel that, net of taxes, are costlier. If
a household moves from a diesel car to a battery-powered
car charged using wind-generated electricity, for example,
this will have an upfront cost to the household which
cannot be recovered and would be balanced against the
gains from reduced carbon emissions. The second cost is
that of the tax itself for those households and businesses
that use fuels that lead to emissions. This second cost is
not an economic resource cost, as such: it is a transfer. The
revenue arising from the carbon taxes should be used to
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reduce taxes that have roughly the same redistributive
effect as the carbon tax - for example, excise duties, na-
tional insurance contributions or the general rate of VAT.
The revenue generated by the tax should not be seen as the
cost to households of imposing the tax. Indeed, the big-
ger economic resource cost arises from people changing
their fuel use and not paying the tax. This is, of course, a
counter-intuitive argument.

An alternative framework for dealing
with local externalities

Estimating the value of externalities from different forms
of energy production and consumption is complex and un-
certain. As aresult, as noted above, the use of carbon taxes
to deal with the externalities of global warming has ser-
ious defects. However, it appears to the authors that other
approaches are more defective. Pigovian taxes should only
be used where no other approach is possible. We note in
this section that it might be possible to deal with those ex-
ternalities that are more local in scope than global warm-
ing through other means and so the taxes discussed above
could be reduced appropriately so that they only reflect
carbon emissions and not other externalities.

The emitting of particulates is one such source of local
externalities. While externalities from particulates may
be very difficult to estimate, at least some attempt can be
used to model preferences using market values given that
damage can be relatively localised and immediate: this is
not true of the social costs of carbon emissions.
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If the social costs from particulates are relatively lo-
calised, it may be more efficient to deal with them ways
other than the imposition of Pigovian taxes. Competition
between local government areas with different tax and
charging regimes will also allow residents to express their
preferences for different levels of pollution. Residents who
prefer higherlevels of pollution and lower taxes can express
their preferences both by voting for a local government
regime that will bring that situation about or by moving
from one area to another (Wooders 1999; Mieszkowski and
Zodrow 1989; Somin 2020).

Other externalities from power generation and consump-
tion can also be addressed using markets or market-based
mechanisms. For example, when power producers harm
local residents by reducing the value of real estate or by im-
pacting the landscape, local residents may be compensated
by the producers. Several traffic-related externalities do not
depend on the fuel usage per se, but on congestion: road
pricing would be a better alternative to fuel taxation to deal
with this.

Thus, many externalities arising from fuel consumption
and production that are not related to carbon emissions
do not need general national government policies at all.
The problems are not significantly different from a range of
other scenarios where economic activity by one party has
an impact on another party such as potash mining or coal
mining. Even if Pigovian taxes are used, if they are levied
at thelocal level, it is more likely that local preferences will
be satisfied. Externalities with alocal impact do not justify
either taxes or subsidies at the national level. They require
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a legal, institutional and constitutional framework which
allows the maximum scope for preferences to be expressed
through various bargaining and charging mechanisms at
local level.

Annex: The implicit cost of carbon
from taxes and subsidies

The above discussion relies on subjective estimates of the
external costs from the combustion of fossil fuels. Another
way of looking at the issue is by estimating the implicit
cost of carbon, i.e. the effective price that is attached to the
carbon dioxide emissions from (taxed) fossil fuels or to the
avoided emissions from the use of (subsidised) renewable
energies. That also relies on some simplifying assumptions.
The most important ones are the following:

e We will assume that climate change is the single
most important externality from the use of fossil
fuels. Therefore, we will assume that (net) taxation
of fossil fuels, i.e. the difference between taxes and
subsidies, is only intended to price carbon emissions.
Other externalities do exist, such as particulate and
other forms of local pollution, but we will ignore
them, mainly because their effect is localised in the
place of consumption and therefore it would be better
addressed by local, not national or international,
regulations.

¢ By the same token, we will assume that subsidies
to renewable energies are only intended to avoid
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a positive externality, i.e. the carbon emissions

that are avoided because green energy displaces
carbon-intensive fuels. In doing so, we will ignore
other positive externalities (such as the avoided
emissions of local pollutants) but we will also ignore
the negative externalities deriving from renewable
energies, such as the cost of managing intermittency
in the power grid (Notton et al. 2018) and the potential
impact on the landscape of large renewable projects
(Schwenkenbecher 2017).

Other assumptions have been made in order to produce
an estimate of the implicit cost of carbon. To begin with,
we have used the estimates of emissions factors from each
fuel (that is, the amount of CO, and other greenhouse gases
that are emitted from the combustion of one unit of energy)
provided by the EC’s Joint Research Center (JRC 2017). That
allowed us to estimate the amount of emissions embedded
in a TOE of coal, oil, and natural gas. By dividing the net tax
(i.e. taxes minus subsidies) falling upon each fuel we have
found, for each EU member state and the UK, an estimate
for the implicit price of carbon, i.e. the Pigovian correction
to market price.

Renewable energies and nuclear power do not emit
CO, directly hence, under our theoretical framework, they
merely do not have external costs — which is not the same
as producing a positive externality. However, each unit of
green energy should, atleast to some extent, reduce the use
of fossil fuels and therefore contributes to abating carbon
emissions. Hence, we have estimated the amount of abated
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emissions by estimating the emissions from the thermal
generation that is displaced. That hides a further implicit
(but realistic) assumption that most renewable energies
are used to generate electricity. In order to estimate the
emission factors of thermal power generation in the UK
and the EU member states we have relied on the European
Environment Agency’s (EEA’s) estimate of the emission in-
tensity of electricity generation in 2018,” while correcting
it to take into account that a share of the total electricity
comes from carbon-free sources such as renewables and
nuclear (which is provided by the EU Commission’s DG
Energy).® By dividing the net subsidy to renewable energy —
i.e. subsidies minus taxes — we have estimated the amount
of subsidies spent to abate one tonne of CO,.

Figure 11 Implicit cost of carbon from energy taxes
and subsidies in the UK and EU27
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Source: Own elaboration on data from the EEA and EC.

7 https://www.eea.europa.eu/data-and-maps/indicators/overview-of-the
-electricity-production-3/assessment

8 https://energy.ec.europa.eu/data-and-analysis/eu-energy-statistical-pock
etbook-and-country-datasheets_en
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Figures 11 and 12 show the results with regard to all
forms of energy and renewable energies, respectively.

These figures are, of course, consistent with figures 9
and 10 but they provide a different perspective on the dif-
ferentiated treatment of carbon emissions depending on
the emitting or abating source of energy.

Firstly, these figures confirm the huge variability of the
implicit cost of carbon, regardless whether carbon is emit-
ted (hence taxed) or avoided (hence subsidised). Depend-
ing on the energy source, the implicit cost of carbon ranges
from almost zero (in the case of hydro power in the UK) to
almost €250 per tonne (in the case of solar power in the
EU27). That is an economic and environmental nonsense:
a tonne of CO, causes the same environmental damage
regardless of how or why it is generated, and its abatement
results in the same environmental benefit.

Figure 12 Implicit cost of carbon from energy taxes and
subsidies to renewable energies in the UK and EU27
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Source: Own elaboration on data from the EEA and EC.
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Secondly, the most carbon-intensive source of energy,
i.e. coal, is also the one for which carbon emissions are
valued the least. On the other hand, abating carbon emis-
sions via solar power is valued much more than achieving
the same result via biomasses or hydro power, with wind
energy in the middle.

Thirdly, whatever the ‘true’ social cost of carbon emis-
sions, they are likely to be under-taxed whereas carbon
abatement is likely to be over-subsidised. That leads to
highly inefficient government spending (or spending by
consumers if subsidies are financed through energy bills).
For example, if the social cost of carbon is assumed to
be around €100 per tonne, then emissions from coal are
grossly under-taxed - the price correction from taxation
and subsidisation combined covers less than 10 per cent
of the ‘real’ environmental cost. Natural gas is also taxed
too little given its emissions, whereas oil taxes are roughly,
on average, at the right level - though they vary between
uses. Some green sources are over-subsidised: while hydro
power and biomass receive subsidies lower than their in-
direct environmental benefit both in the UK and in most
EU member states. The cost of abating a tonne of CO, by
increasing solar or wind power is much more than the ben-
efits it provides. In the UK, solar and wind subsidies are
2.5 and 1.5 times greater respectively than the social cost
of carbon. In the EU27 only solar power is over-subsidised.
We did not include nuclear power in the analysis but the
level of subsidies awarded to the Hinkley Point C plant
would also exceed the environmental benefit.
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One consequence of under-taxation of fossil fuels and
the over-subsidisation of renewable energies is that energy
probably costs less than it should, undermining the incen-
tives to conservation and increasing the overall costs of
environmental policies.



6 CONCLUSION AND POLICY IMPLICATIONS

Economists have long argued that taxes and subsidies
can be used to ensure that social costs and benefits from
particular economic activities are reflected in prices. They
are not the only instruments that can be used to deal with
so-called externalities, but most economists would regard
them as efficient in many scenarios compared with alter-
native policies.

Two problems can be identified with the use of such
Pigovian taxes and subsidies.

Firstly, the government cannot estimate the social
costs and benefits from particular economic activities. If it
were able to do so, it would also be able to estimate private
costs and benefits from economic activity and so central
planning of the economy would be possible and efficient.
When it comes to social costs related to energy use, espe-
cially those arising from climate change, the externalities
that might arise stretch along way into the future and vary
widely from country to country. Indeed, many populations
may benefit from climate change. It is therefore particular-
ly difficult to use Pigovian taxes to deal with the costs of
climate change arising from energy use.
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In addition, the use of taxes and subsidies to discourage
or encourage particular economic behaviour can lead to
the development of interest groups that will work through
the political system to promote their private interests.

However, we would argue that there is no realistic alter-
native policy and that the use of taxes to reflect estimates
of the cost of carbon emissions and other externalities is
the most efficient way to address the risk of climate change.
The problems of using Pigovian taxes are multiplied if we
use other approaches to reducing emissions.

Indeed, the problems of other approaches to reducing
emissions are illustrated by the current policies adopted
by most governments. If we are concerned about climate
change, there is no case for subsidies for fossil fuels and only
a tenuous case for subsidies for renewables. Yet, not only do
governments subsidise as well as tax both fossil fuels and re-
newables, the pattern of subsidies and taxes is not related to
the externalities arising from different types of fuel use. By
way of example, a tonne of CO,, emitted by a gasoline-fueled
Italian car costs its driver as much as €430 (Ramella 2020),
whereas the same tonne of CO, from a coal-fired power plant
in several EU member states, such as Poland, is taxed close
to zero: indeed, in some cases, it receives subsidies. In the
UK, carbon-intensive fuels for road-use are heavily taxed,
even after allowing for the potential externalities from car-
bon emissions. At the same time, fuel used by farmers, the
air industry and natural gas for domestic use is exempt even
from normal taxes such as VAT.

When it comes to renewables, policy is no more coher-
ent. Carbon-free hydro power is almost unsubsidised in
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several EU member states, whereas equally carbon-free
solar power receives subsidies of more than €5,000 per
TOE in the Czech Republic. These examples from different
countries seem to suggest that policy is almost random
and not directed in any way towards the objective of re-
ducing emissions. In fact, policy is probably driven by the
private preferences of interest groups which vary from
country to country.

Climate change policy is chaotic and this leads to inef-
ficient capital allocation, undue financial burdens on the
shoulders of consumers and higher carbon emissions at
greater cost.

The policies adopted to deal with Europe’s energy
crunch and, later, with the effects of the war in Ukraine
have made the situation even more messy and less coherent.

In this book, environmental taxes, subsidies and exter-
nalities have been compared by energy source by country.
No country in the EU, nor the UK, has a tax system that
deals rationally with externalities arising from fuel use.
On average, we would argue that energy is taxed too little
across the EU and the UK and renewables should not be
subsidised. Fossil fuel subsidies should, of course, be re-
moved. The level of net taxes that is closest to the ‘correct’
level is borne by oil, natural gas, hydro power and biomass -
though the level of net taxes varies immensely by use. How-
ever, coal is under-taxed and wind power and solar power
are over-subsidised. In this study nuclear power has not
been considered explicitly, but it would appear that the UK
has promised subsidies to the new nuclear installations in
Hinckley Point C that are almost as large as, or larger than,
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wind and solar subsidies (Robinson 2013; Myddelton 2007,
2014). This bundle of taxes and subsidies made the pricing
of energy less transparent and forced governments to fol-
low contradictory policies to mitigate the price spikes of
the last few months.

Decarbonisation has been established as a key policy
objective for the UK and the EU. But economic efficiency,
including efficiency of capital allocation, is important too.
Indeed, if the decarbonisation agenda is to be followed, it
is still more important to have an energy market in which
scarce capital is allocated to efficient uses and in which
carbon emissions are reduced where it is cheapest to re-
duce them. ‘Getting energy prices right’ — to borrow the
title of an important book from the International Monetary
Fund (Parry et al. 2014) - can help to achieve both. And all
of this becomes even more compelling as tens of billions
of pounds are spent to increase the supply of energy from
non-Russian sources.

The lowest-hanging fruit in policy terms is for the UK
and EU to remove all existing subsidies, including exemp-
tion from normal taxes. In the UK, the most significant im-
pact would be on the cost of domestic energy, on which the
full rate of VAT would be charged. The UK and EU should
then abolish all the complex and opaque schemes that in-
fluence production and consumption with the exception
of carbon trading and, possibly, some basic support for re-
search. Carbon taxes should then be the single instrument
designed to reduce carbon emissions.

True, more subsidies have been introduced while taxes
were temporarily suspended in the aftermath of the war.
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But this creates a window of opportunity to rationalise the
overall design of energy taxation and subsidisation, since
governments will have to figure out how to get back to
‘normality’ while keeping their decarbonisation promises
and protecting the most vulnerable consumers.

However, while the economist can advise on the level of
carbon taxes necessary to achieve a particular objective,
there are three factors that restrain us from definitively
proposing a carbon tax at a particular level. The first is that
the externalities are hugely uncertain. The EU estimates
of externalities probably overstates those related to cli-
mate and also includes non-climate-related externalities
that should be dealt with in other ways. Secondly, climate
change and the externalities arising from emissions are
an international phenomenon. Unless there is internation-
al agreement or a carbon border adjustment mechanism,
we may tax our own industries and end up importing
carbon-intensive products produced in more carbon-in-
tensive ways from other countries. Thirdly, the impact of
emissions has effects across the generations. Mechanisms
of measuring intergenerational preferences are subjective.
These issues must, at least to an extent, be addressed and
alternative policy approaches determined within the po-
litical domain.

What we are able to do is to indicate the most efficient
way to reduce carbon emissions using a carbon tax and
indicate the costs that this would impose on households. If
the target of net zero is retained, but other approaches to
achieving that target are chosen, the costs may be hidden,
but they will be greater.
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The principle of any efficient carbon-reduction policy is
that the impact of a tonne of CO, is the same regardless
of where it is emitted and who the emitter is. The ‘polluter
pays’ principle provides a solid basis for a reasonable en-
vironmental policy: financial transfers or other regulatory
advantages to specific technologies have little to do with
the environment. They are just industrial policy in green
clothing and involve the subsidisation of vested interests
under cover.

There is then an important question of what to do with
the proceeds of a carbon tax and the savings from reducing
subsidies. This has political and economic angles. There
are merits from both perspectives of trying to ensure that
the redistributive effects of a policy change are limited -
though, of course, those who emit more carbon will suffer
more from reduced subsidies or increased taxes. Insofar as
tax and subsidy changes affect consumer prices, benefits
would generally be indexed to compensate. The main ef-
fects might therefore be felt by wage earners - especially
those on low incomes. We would propose a mix of tax re-
ductions that were proportional to income above standard
allowances (such as a reduction in the standard rate of
income tax), a reduction in the standard rate of VAT and
araising of thresholds such as that for national insurance.

We believe that the governments’ reaction to price
hikes in the past few month provides evidence that our
proposed approach is not only economically sound, but
also politically meaningful.

Many of our proposals would improve economic effi-
ciency even if the impact of emissions were ignored. If we
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are concerned about climate change and the associated
costs of emissions, the 1997 Labour Party manifesto made
the point very well when it suggested:

Taxation is not neutral in the way it raises revenue. How
and what governments tax sends clear signals about the
economic activities they believe should be encouraged
or discouraged, and the values they wish to entrench in
society. Just as, for example, work should be encouraged
through the tax system, environmental pollution should
be discouraged.

As we have discussed above, one of its main policy planks
was to do precisely the opposite and further subsidise car-
bon emissions. We are now 25 years on from the publica-
tion of that manifesto and it is time to take this statement
seriously. Alternative policies will be extremely costly.
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Politicians around the world have signed up to achieving carbon
net zero by 2050.

And several countries, including the UK and those in the EU, have struck a
‘new green deal’.

This puts environmental taxes and subsidies at the heart of energy policy. But
it’s created an immensely complex and costly merry-go-round in which even
fossil fuels end up being subsidised.

This chaotic system, say authors Philip Booth and Carlo Stagnaro, is
wide open to regulatory capture — and to an ideologically motivated agenda.
It is also less resilient to crises in energy supply, such as the one caused by
Russia’s invasion of Ukraine in early 2022.

In CARBON CONUNDRUM they illustrate the incoherence, iniquities
and inefficiency of this large-scale government intervention. And they
warn that ‘climate change is too important a challenge to be approached in
this way’.

Instead, they argue for a rational ‘polluter pays’ system of taxing energy
sources.

This, they contend, would give individuals and businesses much
more control over how they reduce carbon emissions. And it
would stimulate greater levels of carbon reduction — at a much
lower economic cost.
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