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Foreword

The Office for Budget Responsibility (OBR) was established in 2010 fo examine and report on the
sustainability of the public finances. A central feature of our effarts to meet that remit has been
finding better ways fo capture and communicate economic and fiscal risks. Ever since our first
Ecenomic and fiscal cutlock [EFO) in 2010, we have emphasised the degree of uncerainty around
our central economic and fiscal forecasts by using probabilistic ranges [“fan charts’), allernative
scenarios and sensitivity analysis. Qur Fiscal sustainability reports [F5Rs) that include long-term fiscal
projections hove also included sensitivity analysis to chonges in demographic, macroeconomic and
other assumptions. And since 2017 we have produced a biennial Fiscal risks report [FRR) setting out
the main risks to the public finonces, including macroeconomic and specific fiscal risks.

In the Janvary 2022 update to the Charter for Budget Responsibility, Pardiament amended the OBR's
remit fo give us greater discrefion 1o defermine the content of our annual sustainability report, which
has previously allernated each year between the FSR and the FRR. We have therefore chosen o
combine the FRR and F5R inte our inaugural Fiscal risks and sustainability report (FRS). This edition
of the FRS includes fully updated long-term fiscal projections for the first time since 2018, and a
detailed discussion of two specific fiscal risks: the rise in geopolitical tensions as manifest by the
Russian invasion of Ukraine, and the impact of higher energy prices, which have risen dramatically
in recent months, Future editions of the FRS will be flexible in their content, but we will continue to
update our long-term projeclions periodically (lypically following the release of updated OMNS
population projections) and track developments against the brooder spectrum of fiscal risks
identified in our fiscal risk register. The updated Charter requires the Treasury to respond formally to
this report at o subsequent fiscal event, so we would hope to see the Treasury to address the
analyses and issues raised in this report in its forthcoming response.

The analysis and projections in this report represent the collective view of the independent members
of the OBR’'s Budget Responsibility Committes. We take full responsibility for the judgements that
underpin the analysis and projections, and for the conclusions we have reached. We have been
supporied in this by the full-fime staff of the OBR, 1o whom we are as usual enormously grateful,

We have also drawn on the help and expertise of officials across numerous government
departments and agencies, including HM Treasury, the Bank of England, the Climate Change
Committee, Depariment for Business, Energy & Industrial Strategy, Department for Digital, Culture,
Media & Sport, Department for Education, Department for Health and Social Care, Department for
Wark and Pensions, the Government Actuary’s Department, the Government Security Group, HM
Revenue and Customs, Ministry of Defence, Mational Infrastructure Commission, the Cffice for
Mational Statistics and the UK Health Security Agency. We are very grateful for their insight.

In addifion, we have benefitted from discussions with experts from outside government. In particular,
we would like to thank Dr Eddy Bekkers ot the World Trade Organisation, Professor Brian Bell and

1 Fiscal risks and sustainability
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Foresword

colleagues at the Migration Advisory Committee, Pepijn Bergsen, Alice Billon-Galland, Hans
Kundnani, Creon Butler ond Peter Watkins at Chatham House, lames Black and Erik Silfversten at
RAMD Europe, Professor Malcolm Chalmers at the Royal United Services Institute, Anito
Charlesworth and colleagues at the Health Foundation, Professor Meredith Crowley and Professor
lonathan Pares at UK in a Changing Evrope, Tim Gould and Jonathan Coppel af the International
Energy Agency, Professor Sir Dieter Helm at the University of Oudord, Dr Fiona Hill at the Brookings
Institute, Professor Stephen Kinsello at the University of Limerick, Professor Michael Gasiorek and Dr
Ingo Borchert ot the UK Trade Policy Observatory, the Institute for Government, Professor Cioran
Martin at the University of Oxford, the Mational Institute of Economic and Social Research, Professor
Danny Ralph at the Combridge Centre for Risks Studies, the Resolution Feundation, Dr Mathio
Romani at the London School of Economics, Simon Ruffle of Risilience Limited, Madeleine Sumption
at the Migration Observatory, Ben Zaranko and colleagues at the Institute for Fiscal Studies, and
Pool Re. We would also emphasise that despite the valuable assistance received, all the judgements
and interpretation underpinning the analysis and conclusions of the FRS are ours alone.

We provided the Chancellor of the Exchequer with o provisional summary of our main conclusions
on 27 June, and an updated version on 1 luly. Given the importance of the report fo the Treasury in
managing fiscal risks and susioinability, we have engoaged with Treasury officials throughout the
process. The Prime Minister's announcement on 30 June that the UK will spend 2.5 per cent of GDP
on defence by 2030 has not been reflected in our analysis of defence spending risks in Chopter 2
because the Treasury was not able to provide us with information about it in sufficient fime fo do so,
Mevartheless, the announcement is consistent with the scenarios discussed in Chapler 2. We
provided an odvance pre-release copy on 4 July and o full and final copy 24 hours prier fo
publication, in line with the pre-release arrangements in the Memorandum of Understanding
between the Office for Budget Responsibility, HM Treasury, Deparfment for Work and Pensions and
HM Revenue & Customs. At no point in the process did we come under any pressure from Ministers,
special advisers or officials to alter any of our analysis or conclusions.

We would be pleased to receive feedback on any aspect of the content or presentation of our
analysis. This can be sent to feedback@obr.uk.

Bl U DM g

Richard Hughes Professor David Miles CBE Andy King
The Budget Responsibility Committee
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Executive summary

Overview

1 In litile more than two years, the UK economy and public finances have felt the
consequences of a global health erisis coused by Covid-19, o global security crisis sparked
by Russia’s invasion of Ukraine, and a global energy crisis brought about by both. In a little
over a decade, we have also lelt the economic and fiscal consequences of a global finandal
crisis and the uncertainty created by the UK's dedision to leave the EU and the ensuing
negotiations on how lo go aboul it. And in the decades ahead, governments in the UK and
around the world face perhaps the sfill greater economic and fiscal challenges of
addressing climale change, dealing with the fiscal costs of ogeing, and managing all these
pressures and risks against a backdrop of potentially weaker productivity growth, higher
levels of public debt, and rising interes! rates.

2 It is hard to escape the conclusion that the world is baecoming a riskier place. And tor fiscal
policy makers, the costs associoted with those risks seem to be rising too. Discretionary fiscal
support for households, firms, and public services during the pandemic was unprecedented
in scale, reaching 10.4 per cent of GDP ot its peak in the UK, and may have raised
expeclalions regarding the role of government in fulure crises. The UK Government has so
for spent os much this year (14 per cent of GDFP) 1o help households to cope with the sharp
rise in the cost of living as if did supperting the economy through the financial crisis. It is
largely o2 o consequence of successive shocks, and the Government’s response to them,
that, ot over 90 per cent of GDP, public debt is now more than triple its level at the slar of
the cenfury and more than double the around 40 per cant of GDP projecied by the Treasury
in the UK's firsi pioneering Long-term public finance report published two decades ago.’

3 It is lo provide @ more comprehensive understanding of the inferplay between the near-term
threats to the fiscal outlook and the long-term health of the public finonces that we are
publishing this inougural Fiscal risks and sustainability report (FRS). The FRS brings together
the analysis previously found in our biennial Fiscal risks reports (FRRs) and Fiscal
sustainability reports (F5Rs) inte o single annual report. In addition to surveying the universe
of smaller fiscal risks, previous FRRs have looked in depth at a number of potentially major
shocks to the economic and fiscal outlook including a severe recession, a “no deal’ Brexit,
Covid, climofe change, and rises in the cost of debt. Previous F5Rs have provided regular
20-year fiscal projections and ossessed the long-run sustoinability of the public finances
based on the lotest demographic, economic, and tiscal policy developments,

HM Trecsury, Long-term pubific finence reporf: an analysis of fiscod susfainabdfty, Hovember 2000,

K | Fiscal risks and sustainability
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Executive summary

4 In this first combined FRS, we focus on three more significant threats to the public finances:

=  Rising geopolifical tensions (Chapter 2). The Russian invasion of Ukraine has

prompled many lo reassess the risks from both conventional and eyber security threats
and the sustainability of current historically low levels of defence spending across
Western counfries. Rising geopolitical tensions have alse manifested themselves in the
economic sphere with the breakdown of multilateral trade negotiations, the US-China
tariff war, and a slowdeown, and padial reversal, in infernational trade and investrment
flows potentially auguring a retreal fram the global economic integration that has
brought significan! economic gaing over the past 70 yeors.

. Higher snergy prices [Chapter 3). The recent more than doubling of gas and oil prices
and the rise in inflation o rales not seen since the energy crises of the 1970s have

underscored the economic and fiscal risks associated with the UK's continued
dependence on fossil fuel imports. It has also brought info sharper focus the fiscal
choices and trade-offs involved in shifting the UK's energy mix to one thal is
compafible with getling o net zero emissions by 2050,

*  Long-term fiscal pressures (Chapter 4). The pandemic has had remarkably litfle impact
on the medium-term fiscal pesition {with debt marginally higher but the primary
balance slightly sironger), thanks in part fo the substantial tax rises announced in its
wake. Since our 2018 FSR, demographic pressures have eased somewhal in the near-
term thanks to a lower birth rate and slower improvements in lite expectancy, reducing
age-related spending as a share of GDP, while lower migrafion levels bring some
fiscal offsets. But in the long run the pressures of an aging pepulation on spending
and the loss of existing meloring laxes in a decarbonising economy leaves public debt
on an unsustainable path in the long term.

5 Given the experience of the past two decades, this slightly more benign baseline fiscal
projection for the coming two decades needs fo be seen in the context of the risks discussed
in this report. And these emergent geopaolitical and energy chollenges odd to, rather than
replace, the risks we studied in previous FRRs. Many threats remain, with rising inflafion
potentially tipping the economy info recession, contfinued uncerfainty about our future
trading relationship with the EU, o resurgence in Covid cases, a changing global climate,
and rising interest rates all continuing to hang over the fiscal outlook.

& Taken fogether, they add vp 1o a challenging outlook for this and future governments as
they steer the public finances threugh inevitable fulure shocks, while managing multiple
slow-building pressures. Our long-lerm projections show debt rising to over 100 per cent of
GDP by 2052-53 and reaching 267 per cent of GDP in 50 yeors if upward pressures on
health, pensions and social care spanding, and the loss of moloring taxes, are
accommedated (Chart 1). Bringing debt back to 75 per cent of GDP - the level at which i
stabilised in the Government’s pre-pandemic March 2020 Budget - would need taxes to
rise, spending fo fall, or o combination of both, amounting o a 1.5 per cent of GDP
additional fightening (E37 billion a year in today's terms) ot the beginning of each decade
cver the next 50 years.

Fizcal risks and sustainability 4
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Execufive summary

7 Factering in a stylised estimate of the asymmetric costs associated with inevitable periodic
shocks would push debt up to 100 per cent of GDP by 2047-48 and neary 320 per cent of
GDP in 50 years. These figures are based on a simple reading of post-war UK fiscal history.
This FRS also explores the potential fiscal costs associoted with two specific risks:

=  Geopolitical siress test. If geopolifical tensions confinue to rise, with threals to bath
security and economic integration crystallising, the fiscal sutlock could be materially
wraker — as illustrated in this year's ‘fiscal stress test’. I includes: a fulure Government
increasing defence spending from just over 2 1o 3 per cent of GDP, at a cost of £24
billion in today's lerms; o major cyber-attack that delivers a sherl, sharp recession in
2024 that pushes public debt higher, but leaves no lasting scars; and a global trade
war thal escalates over time and eventually sublracts 5 per cent from UK GDP. This
simullaneous crystallisation of several risks adds 28 per cent of GDP to public debt in
2036-37 and leaves debl of over 430 per cent of GDP in 2071-72,

- MNear- and medium-term energy price shocks. What if energy prices were o spike even
higher or to persist at current high levels? In our “temporary spike scenario” gas prices
more than double next year and oil prices spike foo, keeping inflation in double digits.
The associated recession leaves public debt higher in the medium term, and it reaches
over 300 per cent of GDP in 2071-72. |n our 'persistent shock scenario’, high gas and
oil prices weigh on the economy’s productive potential. The fiscal impact of this alse
raises public debl in the medium term and leaves it at under 290 per cent of GDP in
2071-72. Asymmaelries in the welfare system explain the lemporary price shock being
fiscally more costly than the persistent one. Additional fiscal suppert for househelds of
the type seen this year would dampen the short-term hit to household incomes, but
only at the expense of passing a higher public debt burden onlo fulure households.

Chart 1: Public debt: baseline projection with historical and specific shocks
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Execufive summary

Rising geopolitical tensions (Chapter 2)

8 Historically, geopolitical tensions, and the armed conflicts arising from them, have been the
most imporant drivers of fiscal cutcomes in the UK. Belore the Covid pandemic, the highest
deficits and largest increases in debt had been associated with three periods of armed
conflict that diredlly threatened the security of the British mainland [Chart 2). The
Mapeleonic, First, and Second Warld Wars all sow annual borrowing exceed 10 per cent of
GDP and each added more than 70 per cent of GDP o the stock of debt. Outside of these
episodes of total war, the geopolifical envirenment has been a key driver of the level and
composition of tax and spending. The easing of Cold War tensions over the lafter half of the
20" century allowed for a grodual reduction in UK defence spending. It fell from nearly 7
per cent of GDP on the eve of the Korean War in 1949, fo just over 3 per cent by the fime
the Berlin Wall fell in 1989, and o a 150-year low of around 2 per cent in 2020. This
growing ‘peace dividend’ created fiscal space for a steady reduction in debt and expansion
of the MH5 and the wider welfare state. Over a similar period, the UK economy and public
finances also benefited from the progressive liberalisation of global frade and investment,
which rose from 512 21 per cent of GDP and from 2 to 4 per cent of GDP respectively.

Chart 2: Government borrowing and debt during periods of conflict and peace
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9 The Russian invasion of Ukraine has prempled o reappraisal of levels of defence spending
across Western countries. So far, many of our European allies, most notably Germany, have
commitied o increase their mililary spending fo the MATO minimum of 2 per cent of GDP
or more]. Over the longer 1erm, the Government is committed to spending of least 2 per
cent of GOP on defence, meeting its MATO commitment, and thatl would already see the
long-term post-war decline in defence spending come to an end. Increasing our defence
spending from 2.1 to 3 per ceni of GDFP by the mid-2030s would cost an additional £24
billion in today’s termz and comfortably maintain our position os the second-lorgest defence

Fizcal risks and sustainability &
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Execufive summary

spender in MATO (after the U3} in absolute terms, even after the German commitment to
reach 2 per cent is fulfilled. Were rising geopolitical tensions fo require a return o Caold War
levels of resource mobilisation, increasing defence spending to the 4 per cent of GDP it
averaged during the 1980s would cost an additional £49 billion in foday's terms. On the
other hand, if the failure of Russia fo secure a swift viclory in Ukraine plus the increased
defence spending by our MATO allies reduces the pressure on the UK detence budget and
allows it to confinue its long-run dewnward trend as o share of GDP to 1 per cent, this could
save £27 billion in today's terms, though it would not be consistent with the NATO
commilmenl [Chart 3).

Chart 3: Fiscal risks from different defence spending scenarios in 2036-37
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10 In addition fo possible pressures on defence spending discussed above, the UK also foces
the growing threat of unconventional wartare in the form of eyber.altacks, Over the past 15
years, the number of senous incidents rose 24-fold from five in 2006 to 122 in 2021 and
the UK ranked third behind the US and Ukraine in lerms of malicious cyber-activity linked to
nafion states between July 2020 to June 2021 {Chart 4). While most of these incidents have
been relatively modest in scale, o few recent attacks hove cost other economies billions and
governments hundreds of millions. These incidents have typically been bocked by hostile
state aclors (most notably Russia and Norh Korea), torgeled other states” institulions or
crifical national infrastructure, and had significant unintended consequences. Bosed on a
Cambridge Centre for Risk Studies (CCRS) scenario modelling the implications of a major
cyber-attack on the UK electricity grid, we estimate thof such an attock could result ina 1.6
per cent of GDP shock in the year thal it occurs and add £29 billion to borrowing in both
direct and indirect effects,

7 Fiscal risks and sustainability
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Executive summary

Chart 4: Significant cyber-attacks from 2006-22 and couniry targets in 2020-21
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11 On top of the polential fiseal costs associated with rising conventional and cyber-security

threats, rising geopolitical fensions could also put of risk the gains frem deepening glebal
economic integration over the past 70 years. The pace of global integration has stalled on
some measures and reversed on others since the global financial crisis in 2008. Having
grown rapidly in the early 2000s, global frade os a share of GDP hos declined from a peak
of 31 per cent in 2008 to 26 per cent in 2020. Global foreign direct investment flows [FDI)
peaked in 2007 abl 5 per cent of GDP and have since fallen back 1o 1.4 per cent in 2020
(Chart 5). Having been historically one of the most open of the major advanced economies,
the fall in both trade intensity and inward FDI has been pariculady pronounced in the UK in
recent years. Drawing on a World Trade Organisafion scenario to illustrate the economic
and fiscal risks from escalating rade tensions, rising global pretectionism could reduce
global trade velumes by 17 per cent and reduce real GDP by a litfle more than 5 per cent
over 15 years. In addition, declining holdings of UK debl causes interest rates to rise by one
percenfage point. Together these add 2.3 per cent of GDP o borrowing and over 20 per
cent of GOP to public debt by 2036-37.

Chart 5: Trade and investment intensity of GDP
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Execufive summary

12 History has shown that geopolitical risks are also highly correlated, with periods of rising
security fensions between the major powers coinciding with breakdowns in global
cooperation in the economic sphere, We therefore produce a geopolitical stress lest in
which: (i) a major cyber-attack occurs in the mid-2020s; (i) rising conventional security
threats prompl a future Government fo increase defence spending 1o 3 per cenl of GDP by
the mid-2030s, mainfaining its position as the second largest contributor fo NATO; and (i)
a global trade war reduces cross-border frade and investiment over the next 15 years,
damaging prospects for the UK economy’s supply potential. This results in a 2.4 per cent of
GDP hit in 2024-25 [of which 1.6 per ceni of the hit relates to the shori-lterm cyber shock),
which then grodually increases to an over 5 per cent hit to GOP by 2036-37 driven mainly
by global economic fragmentation. This results in government debt reaching nearly 28 per
cent of GOP above boseline by 2036-37 (Chart &), the majority of which is alse driven by
global econamic fragmentafion and the damage done 1o nominal 1ax bases by the large hit
to the productive potential of the economy.

Chart 6: Geopolitical stress test: GDP and government debt
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Higher energy prices (Chapter 3)

13 Recent months have underscored the economic and fiscal risks assodated with the UK's
continued dependence on fossil fuel imporis fo meet its energy needs. High and volatile
energy prices raise economy-wide inflation, erode real incomes and consumplion, and, i
sustained, can alse weigh on polential output and thereby adversely affed long-term fiscal
sustainability. Gos and oil prices had already begun to rise os economies reopened in the
wake of the pondemic in the second half of 2021 before surging to all-fime highs in sterling
terms in response fo Russia’s invasion of Ukraine in February 2022, While the overall
energy infensity of the UK economy has fallen by around two-thirds since the lost mojor
energy price shock in the lale 1970s, the share of gas and oil in the energy mix has
increased from around 50 per cent in 1970 to around 75 per cent in 2000, due to
declining coal and nuclear power, and has remained fairly constant ot around 70 te 75 per
cent since 2000 (Char 7). Geopolitical, demographic and environmental foclors could
mean that these commedities’ prices could remain high and volatile over the medium ferm.

Y Fiscal risks and sustainability
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Execufive summary

Chart 7: Sources and uses of energy in the UK since 1970
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14 In the medium lerm, high and volatile fossil fuel prices can be very disruptive economically
and fiscally, as they were during the late 1970s and early 1980s. Based on a scenario in
which gas prices temporally spike to £7 per therm (over twice the peak in our March
forecast) and oil prices to 3147 o barrel (their 217 century peak], inflation would peak af 11
per cent, B percentage points above our March forecast, before falling well below zero as
energy prices fall. The economy would fall inte recession as GDP drops 4 per cent below
our baseline but then quickly recovers as prices fall, with no long-term scarring to the
economy. Real household disposable incomes would fall by just over 4 per cent next year.
This scenaric would add £30 billion (1.2 per cent of GDP) to government borrowing in
2023-24 and £43 billien (1.8 per cent of GDF) to debt by 2026-27. If, for illustration, the
government were lo extend a level of fiscal suppor in properion o that provided for energy
bills and the price of ail so far this year, it would add a further £40 billion [1.5 per cent of
GDP) to borrawing in 2023-24 and £50 billion (1.7 per cent of GDP) to debt by 2026-27.
Praviding more suppar, however, merely pushes the cost of higher energy on to fulure
households as the Government cannot make the costs of more expensive energy go away,
merely adjust who pays it and when.

15 In a scenario in which gas prices remain al the peak assumed in our March 2022 Economic
and fiscal outleck (EFO) of £3 per therm and oil prices rise lo and then remain at around
their 21% century peak of 3147 a barrel over the next five years, inflation peaks ot 8 per
cent [and averages around 4 percentage points above our March 2022 forecost across
2023-24). GDP falls areund 1 percentage poin! below our March 2022 forecast in 2023
and, because energy prices remain high, the economy is 2 per cent of GDP smaller in the
medium lerm. Government borrowing is around £13 billion (0.5 per cemt of GDP) higher in
every year and debt €50 billion (2.2 per cent of GDP) higher by 2026-27. The fall in real
househald disposable income in 2023-24 would be around 2% per cent. If the Government
were fo extend the level of fiscal support in properion to the rise in energy bills and the
price of oil sa far this year, this would add a further £25 billion {1.0 per cenl of GDP) to
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borrowing in 2023-24 and £112 billion (3.8 per cent of GOF) 1o debt by 2026-27.
Howevear, this degree of insulation of the current generation from the impact of what are
sustained rises in the cost of energy would bequeath a higher stock of debt to fulure
generations but with no expectation that they face lower prices,

Chart 8: Energy price scenarios
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16 Qwer the long term, the UK has more flexibility to alter its energy mix to reduce its
dependence on fossil fuels and meet its ambition to reach nef zero carbon emissions by
2050, However, in facilitating this transition, the Government faces a trade-off between its
goals of an energy system that is cheap, reliable, and clean - as highlighted in its April
Brifish energy security sirategy (BESS).” Until recently fossil fuels have provided cheap and
relioble energy but at the expense of the global climate. Muclear power emits almost no
carbon but brings with it a significant risk thal the Government is colled upon fo cover some
or all of the cost of constructing and decommissioning the reactors. Renewable energy of
the kind currently available in the UK (wind and solar) is cheap and effectively zero carbon
but is also intermifient and seasonal, and therefore could require significant public
investment in storage technologies to make it a reliable source of baseload energy.

17 Economic and policy developments since our 2021 FRR have put both upward and
downward pressures on the fiscal risks asseciated with getting to nel zere by 2050:

- Higher market prices for gas and ail have increased the aconomic incentive o shift
away from fossil fuels toward zero-carbon alternatives. Relative to the Government's
Net Zero Strategy assumptions, the medium-term gas prices from our mest recent EFO
reduce the marginal cost of getting to net zero relative to continuing to consume fossil
fuels and emit carben by more than a third by raising the cperating costs of fossil fuel-
powered vehicles, heating systems, and power generalion.

L The same higher gas prices would reduce the scope for the Government’s use of the
UK emissions trading scheme [ETS) or olher carbon haxes 1o creale those incentives
and benefit from the resulting revenue in respect of gas use. Bul updating our 2021
FRR analysis for the lalest gas prices only modestly reduces the scope for additional
carbon fax revenues by around a sixth over the period to 2050-51 (2.7 per cent of
GDP). The greater fiscal risk would come if fulure governments were to choose nol to
significantly expand and increase carbon faxes and were instead more reliant on
subsidies and regulafion fo deliver net zero.

=  Greater focus on energy security could result in greater calls on government lo invest
in more system-wide reliability than the private seclor would deliver based on price
signals alone. Maximising future use of domestic natural gas — more secure than
imported supplies — could mean maore public invesiment in carbon capture and
storage infrastructure, which doubles both construction and operating costs for new
gas plants. Supporting the transition lo nuclear — which is both secure and green —
could require mare public investment in constructing and decommissioning new
nuclear facilities, with the construction costs of the additional capacity targeted in the
BESS potentially approaching £170 billion over the coming decades if the cost of
Hinkley Paint C were a reasonable guide. And relying mere on renewables could
require more public investment in economy-wide slorage capacily to overcome
intermitiency in wind and solar power generation, ot a potential cost of tens of billions.

! Duparimnnd for Businaiy, Enargy & Induriricl Sirobegy, Brtich snangy securily sbrahngy - Secur, clan and effardahir Brilsh snorgy far
fise long derm, April 20272,
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18 Qur baseline long-term projections have been updated to reflect some of the fiscal costs
associated with the fransition to net zero [notably the loss of motoning tax revenues), We will
refurn fo some of the issves raised above in future FRSs, as and when further relevant
infarmation is published by the Government and the Climate Change Commitiee.

Long-term fiscal pressures (Chapter 4)

19 These emergent geopclilical and energy risks, and all of those analysed in our previous
FRRs, need 1o be managed in the context of a set of longer-term demographic,
environmental, and cther structural pressures on the public finances. These are the largest,
and most cerlain, threats to long-term fiscal sustainability — with every assessment we have
published over the past decade having shown debi on an unsustainable path over the next
50 years as a result of these pressures. We have made only medest changes fo the main
demographic ond economic assumptions underpinning our latest long-term projedfions, but
some have significant fiscal implications. Specifically, relafive to the demographic
assumptions underlying our 2018 F5R, our latest projections assume:

»  Fewer births. The birth rate has been revised down from 1.84 1o 1.59, reflecting o
drop in outturn that largely pre-dates the pandemic. This confributes to a material
downward revision fo the ‘young-age dependency rafic’ (the populaticn aged 15 and
under as a percentage of the population aged 16 to 64) from roughly 30 per cent to
arcund 25 per cent, as shown in the left panel of Chart 9. This reduces spending as a
share of GDP on health, educaticn, and child-related welfare payments.

«  Slower improvemnents in life expectancy. Cohor life expeclancy (the average age that
each birth cohort is expected to live fo] has been revised down - for example, from
25.6 1o 92.6 years for females borm in 2045, This also largely reflects trands that pre.
date the pandemic, although the projections do assume some modest ongoing effects
of the pandemic on mortality in the near term. On its own, this reduces the ‘old-age
dependency rafio’ (the population aged 65 and over as a percentage of the
population aged 16 to 64) in the long term from 47 fo 44 per cent.? Although, as
shown in the right panel of Chart 9, ihe long-run effect of fewer births and lower net
migration are sufficient to outweigh the impact of higher morality on this ratio from
the 2040s onwards. The net result is to reduce spending as a share of GDP on health,
social care and pensions in the first half of the projection, bul raise it from 2047
anwards whean the old-age dependency ratio is higher than in our 2018 projections.

*  Lower net migration. Consistent with our medium-term assessment of the impact of the
new post-Brexit migration regime on net inward migration numbers, our projections
assume these nel inflows setfle at 129,000 a year rather than the 165,000 assumed in
our 2018 projections.” This is also lower than the 205,000 a year assumed in the
OMS's own interim 2020-based projections. The difference between our assumplion
and the ONS one builds up over lime fo leave the population almest & millien smaller

¥ Campened ko FSR 2018,
4 S Box 2.4 of cur Monch 3020 Ecomamic ond fiscol cutook for o descripfon of this cssessmen! and #he uncoraindies arcwnd it
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in 2072, compared to the ON3"s interim projection. As migrants are more likely than
the resident population to be of working oge when they arrive, this raoises both
dependency ratios for some decades relative fo our previous assumption, Owver that
period, it therefore raises age-reloted spending as o share of GDP since it reduces real
GDP by a somewhal greater margin than it reduces age-related public spending.

Chart 9: Young- and old-age dependency ratios: latest versus previous projections

o Young-age dependency ratio e Dld-oge dependancy rotic
FEHDI FRS projection _FEH} I FRS projection
4
35
Foo fo —
&
75
F3E 2016
ol
e RS T
15 4 - : ; : : ; ; : : 28 4 - , ' ' '
0 2030 240 50 o0 070 200 20030 2040 050 a0 nron
Scurce: OBR

20 Taken together these three changes reduce population growth from an average of 0.3 per
cent a year over the next 50 years in our 2018 projections to minus 0.1 per cent a year in
these |latest projections.” Indeed, the population peaks in 2044 ot 8.4 million and falls to
65.2 million by 2072, the first time our projections have been based on a declining
population. From the perspective of fiscal sustainability, the overall size of the population is
not hugely significant — the burden of previously accumulated debt will be somewhal greater
per person than if it were being serviced by rising numbers of faxpayers. Bul the cost of most
public services, with the possible exception of defence, is proporionate 1o the size of the
population. And a modestly declining population puls less pressure on energy and other
nafural resources, so could confribute to achieving net zero and other environmental goals.
Rather, fiscal sustoinability depends more on the age siructure of the population.

21 Qur lang-term projections begin in 2027-28, jumping off the fiscal position af the end of
our latest medium-term forecast presented in our March 2022 EFO. The primary balance -
the overall budget deficil adjusted for net interest spending — in 2026-27 is forecast to be in
surplus by 0.2 per cent of GDP, compared wilh a deficit of 0.5 in the starting year for cur
2018 F5R. Qur long-term projections then show the primary balance deteriorating steadily
from that point onwards as the ageing populafion puts upward pressure on health, social
care, and pensions spending, while other nen-demographic cost pressures in the health and
social care systems are occommadated. For the first fime, our long-term projections also
factor in the loss of motering taxes associated with the shiff io eledric vehicles as the

* This weciudes e Farmean hoszon, B va inglude tha fonseal pariod, than populefan Talls & lille wilh en averags populelan growth o
e,
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economy fransitions fo nel zero carbon emissions by 2050, Overall, the primary balance
deteriorates by 11.4 per cent of GDP (E287 billion in today’s terms) between 2026.27 and
2071-72 (left panel of Chart 10), with higher health spending contributing 6.7 per cent of
GDP, higher social care spending 1.1 per cent of GDP, higher pensions spending 3.0 per
cent of GOP, and lower motoring taxes 1.5 per cent of GDP,

22 The primary deficit af the end of the 50-year projection is 2.6 per cent of GDP higher than
our 2018 F5R projections, thanks o several changes. As Chart 10 shows, that reflects:

*  The starting primary deficit ot the end of the medium term has improved by 0.7 per
cent of GDP. This reflects both palicy, in the form of net fax increases, and forecasting
changes from a more tax-rich economy.

=  Demographic changes that reduce the primary deficit in the near future but increase it
in the long term, the cumulative effect of which is fo reduce debt in 2071-72. This
reflects the profile of revisions to dependency ratios flawing from the updated
demogrophic assumptions. Lower migration reduces the working population and so
increases young- and old-oge dependency ratios, while increased morality reduces
the old-oge dependency rafic. The lower birth rate reduces the young-oge dependency
rafio throughout, but eventually resulis in fewer working-age adults and so increases
the old-age dependency ratic in the long run.

s  The loss of net-zero-offected revenues — most notably fuel duty and vehicle excise duty
- reduces revenues by 1.6 per cent of GDP o year from 2050-51 onwoards relative to

our 2018 projections, which did not factor in the goal of getfing to net zero emissions
by 2050.

s Other long-ferm policy changes have a modest effect on the primary deficit, with adult
social care reforms raising primary spending somewhat.

Chart 10: Long-term projections for the primary deficit: FRS 2022 versus FSR 2018
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23 The confinuously rising primary deficit means thal net debt increases from 84 per cent of
GDP in 2026-27 to 100 per cent in 2052-53 and then rises rapidly to 267 per cent of GDP
by 2071-72. Despite this unsustainable path, this is 20 per cent of GDP lower than in our
2018 F5R projections. This parly reflects the improved starting primary deficit, as well as the
more favourable interest rates relative 1o economic growth ('R-G’) at the end of our latest
medium-lerm horzon. Despite increasing the primary deficit by 2071-72, the cumulative
effect of revised demographics across the projection period is to reduce debt as the more
foavourable near-term position outweighs the less favourable one in the longer term. These
sources of downward revision are largely offset by the removal of net zero offected taxes.

Chart 11: Long-term projections for public sector net debt
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24 We consider several sustainability melrics in assessing the long-term fiscal position,

including fiscal gaps that would need to be filled to stabilise debt al a pre-determined figure
and measures of the intedemporal or comprehensive fiscal balance. Perhaps the maost
perinent of these to the way policy evalves in reality is the decade-by-decade fiscal
tightening that would be necessary 1o offset the underlying pressures from ageing, nel zero
and other factors such that debt stood ot 75 per cent of GDP af the end of the projection —
the level it reached in the Government's pre-pandemic Budget in March 2020, This shows
that an ongaing policy tightening of 1.5 per cent of GDP over every decade would be
sufficient, although debt would inifially fall, ireughing at 32 per cent around 2050 before
rising up to and through 75 per cent in 2071-72. As such, further adjusiment beyond the
projection horizon wauld be required lo stabilise debl-1o-GDP over the very long run.

25 A fiscal adjustment to the level of spending or tax of 1.5 per cent of GDP every decade
would be equivalent 1o £37 billion in today's terms - a significant sum, but over the space
of a decade not an inconceivable one. This would mean a cumulative adjustment of 7.4 per

cent of GDP by 2071-72, or £185 billion in teday's ferms. To give some context:
«  Each decode’s adjusiment is roughly twice the size of the 0.7 per cent of GDP

improvement in the medium-term primary balance over the four years between the
2018 F5R and this latest FRS. This edjusiment has been more than explained by the
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1.1 per cent of GDP in medium-term fax increases that the Government has put in
place in the wake of the pandemic, which parlly finance a rising path for health and
social care spending that is ilself broadly consistent with the pace at which those items
rise in our long-term projections.

=  Adecade's adjustment is raughly equal to the loss of motoring tax revenues due to
decarbonisation. 5o if the Government ensures “that revenve from motoring faxes
keaps pace with this change™ as it has said it will need 10,° it would deliver around a
fifth of the total adjustment required.

" The total adjustment is somewhat smaller than the 8.8 per cent of GDP of fiscal
consolidation delivared in the decade following the financial crisis, over four-fitths of
which was delivered by reductions in spending.” Of course, this consolidation was
delivered in the context of a roughly 15 per cent shortfall in cutput relative to the pre-
crisis trend [and which underpinned pre-crisis spending plans) rather than in response
to slow-building demographic and other cost pressures.

26 Maore generally, the degree of fiscal adjustment required 1o address the long-term pressures
caplured in our projeclions should be viewed alongside the nearer-term risks that this report
also covers. The experience of the past bwo decades makes it hard 1o escape the conclusion
that the world is becoming a riskier place, with emergent geopolifical and energy challenges
adding to, rather than replacing, risks we have explored in previous reports. The result is a
challenging combined picture for current and future governments, as they steer the public
finances through both slow-building pressures and inevitable fulure shocks. Governments
need to anticipate and manage these risks if they are to meet their fiscal objectives and
ensure fiscal suslainability over the long term.

b Gevarmma, Thae Taa Painf Plaa e o Geoen Indusfrial Bevalifan, Mevambar 2000,
! Sen Box L1 inour Ociober 3021 Ecomomic ond Fisool Owtook.
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1 Introduction

Background

1.1 The 2011 Budget Responsibility and National Audit Act [BRMA) that OBR set as our main
duty “to examine and repart on the sustainability of the public finances”. In doing so, the Act
requires us o explain “the main assumptions made” and “the main risks which [we] consider
to be relevant™. The principal means by which we do this is through our twice-yearly
Economic and fiscal outlocks (EFOs), which we publish alongside the Government's Autumn
Budgets and Spring Slatements. These reporis routinely provide not only cur central,
medium-term forecasts of the economy and public finances but alse: (i) an illustration of the
degree of uncerainty around our forecasts (fan charls); (i} analysis of the sensitivity of those
forecasts to changes in key assumpfions (sensifivity analysis); and (iii] an exploration of the
most imporiant sources of risks and shocks to the oullook [risk and scenario analysis).

132 While crifical fo supporting effective fiscal policy making and informing the public about
economic and fiscol prospects, our medium-term EFO forecasts can only ever provide a
pariial picture of the overall sustainability of the public inances and the risks surrounding
the fiscal outlook. This is because those forecasts:

« cover only a five-year honzon, while many of the most important drivers of economic
and fiscal sustainability unfeld over much longer perieds - including demographic
trends, climate change, and the impact of new technologies or investments; and

¢« do not routinely consider the risks from high-impact events that have a low probability
of accurring in any given year but a high probability of occurring at some point. These
‘tail risks’, which can have significant consequences for long-term sustainability,
include recessions, financial crises, pandemics, energy price shocks, and wars.

1.3 To provide a more comprehensive account of the factors affecting the sustainability of the
public firances, we hove explored those that lie outside the scope of our semi-annual EFOs
in two biennial publicafions. Since 2011, our Fiscal sustainability reports [FSRs) have
provided 50-year projections for the public finances and analysed the underlying frends
affecting their sustainability over the long term. And beginning in 2017, our Fiscal risks
reports (FRRs) have considered the key sources of polential shocks 1o the fiscal outlook aver
the medium term and threats 1o the sustainability of the public finances over the lang term.

Integrating fiscal risk and sustainability reporting

.4 The succession of shocks that have bulfeted the glebal ond UK economies in recent years
have highlighted the chollenges of separofing consideration of medium-term fiscal risks
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fram the analysis of long-term fiscal sustainability. This is partly because many of the
biggest of these shocks have not only delivered large near-term hits to the economy and
public finances but may also have left longer-term scars on the produdive potential of the
economy ond the level of government debl. Evaluating their near-term and longer-term
implications in separate publications would fail to capture the full economic and fiscal
consequences of these shocks.

1.5 More generally, shocks, by definition, happen ol unexpected fimes, and it is imporant to
goaod policy making to be able to evaluate their economic and fiscal implications quickly
rather than sticking fo the timing of biennial FRRs and F5Rs. This latter point was brought
home in 2020 when the pandemic required a recrientation of the July 2020 F5R fowards an
inifial assessment of the near- and medium-term fiscal risks from the Covid pandemic. The
UK's hosting of the 26" UN Climote Change Conference of Parties (COP26) and
publication of the Government’s Net Zero Strafegy the following year prompted us 1o focus
on the long-term economic and fiscal implications of the net zero transifion in our July 2021
FRR.

1.6 Recognising the interplay between fiscal risks and sustainability, the Government has,
through the most recent amandments to the Charter for Budget Responsibility underpinning
the BRMA, reinterpreted the BRNA requirement on us to “produce an annwal sustainability
report” such that it "will analyse the sustainability of the public finances and the risks
therete”. This new formulation enables us fo combine the biennial F5R and FRR inte a
single, annual Fiscal risks and sustainability [FRS) repert and take a mere flexible approoach
to determining its content. In doing so, however, we will continue 1o frack developments
affecting both long-term sustainability and medium-term risks by: (i) producing long-term
fiscal projections every two years (in line with the ON3 release of updated population
projections); and [ii] reparling progress against the full 94-item fiscal risk register from the
last FRR in alternating years.

Context for this report

1.7 Qur 2021 FRR noted that, in contrast fo the relatively benign economic environment which
advanced economies enjoyed towards the end of the 20" century, the start of this century
has been marked by o succession of mojor global shocks including, af that fime, the
firancial crisis and the pondemic. At their peak in the UK, these shocks brought about the
two largest post-war folls in output (of 4.2 per cent in 2009 and 9.3 per cent in 2020) and
lorgest budget deficits [of 10,1 per cent of GDP in 2009-10 and 14.5 per cent of GDP in
2020-21). Together they contributed fo a more than doubling of government debt from
below 40 to over 90 per cent of GDP, although the additional burden that this debt has
placed on the public finances has been greatly mitigated by a more than halving in fhe
averoge interest rote on that debl from 5.9 per cent in 200708 to 2.4 per cent in 2021.22.

1.8 The Russion invasion of Ukraine hos delivered a third major shock to the UK and glebal
economies and public finances in the first quarter of this century. Gas prices are at all-time
highs, real oil prices are ot relafively similar levels to the lote 1970s and early 1980s, and
inflation has risen to levels last seen the early 1980s. Governments across advanced
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countries have once again provided large-scale and novel fiscal support 1o cushion the
impact of this latest shock on househalds. In the UK, the £30 billion net cost of discrefionary
fiscal support extended by the Government in February, March and May of this year is, of
around 1.3 per cent of GDP, similar in size to the fiscal suppord extended af the height of
the financial crisis, although still a fraction of the 3.5 per cent of GDP in support to
households af the height of the pandemic.' And like both the financial crisis and the
pandemic, the Russian invasion could also have longer-term implications for the productivity
of the UK economy and sustainability of the public finances if it augurs a period of
permanently higher energy prices or a more hostile geopaolifical environment,

1.9 In their efforts fo steer their economies and public finances through these more turbulent
waters, governments across advanced economies also had fo contend with rising economic
and fiscal headwinds, These come from a range of long-term trends including, in the UK:

L an ageing population with the peak of the baby-boom population refiring in the early
20305 and the bidh rate reaching an all-fime low last year;

- dﬂdmm prﬂd\u:ﬁﬂlr gm, which haos u'-larugm:l less than 1 per cent a year so far
this century compared to nearly 2 per cent in the final fwo decades of the last century;

«  recently rising interest rates after a sustained period of declines, with 10-year gilt rates
having risen from 0.2 per cent in mid-2020 to 2.5 per cent in the middle of this year;

and

*  fhe costs of tackling dimate change and meeling our commitments to reoching net
zero carbon emissions by 2050, which our 2021 FRR estimoled could cost the
Government over 2 per cent of GDP o yeor over the next three decades.

Structure of this report

1.10  In the wake of this latest global shock to the UK economy and public finances, and in the
context of these burgeoning fiscal pressures, this first combined FRS explores three major
threats fo fiscal sustainability.

1.11  Chapter 2 considers the economic and fiscal risks asseciated with rising geopolifical
tensions. The Russian invasion of Ukraine has seen the fragedy of armed conflid return to
the European confinent for the first fime in this cenury. It has already prompled o number
of Western Eurcpean countries fo commit fo reversing the half-century frend of falling
defence spending as a share of nafional income. It has also led advanced economies fo
impose a wide array of economic sanctions on Russia, which haos responded with its own

Compeing the cosl al paley decivons o Spring Sketement 2072 and the Governmant’s stfmete of the May coil of lving peckaga far
tha four quarters of 2072.23 [exduding student loans] with the cost of net fiscol giveowoys in 200809 and 200910 covered by the 3008
Fro-Budgel Bapar and Budgel 2009 ovar the P quarier fram tha frid guoder af 2008 up o the B quarker af 2000, Tha lolar
wxchedas the cost of balamos sheal indervantions ko suppe The financial syslom, which mosty ook the form of loans ond eguily siokes -
ond have subsequently been langely recouped [os set o in Annea B of owr March 27022 BRLY). Pandemic suppori has been cofodaied
bt e “puppot o houiabaldy in Table 3,27 of sur Oolebar 2072 EFQ, Talel pandamie suppar, mcluding thal provided for buissnnes
ond public services, amounbed o 10,4 por cent of GOF.
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refaliatory measures on Western countries. This ‘economic warfare’ represents perhaps the
most dramatic illustration of a more general slowdown in the pace of global economic
integration and subordination of economic inferests to geopolitical and national security
objectives. And it comes on the bock of post-pandemic initiatives to ‘reshore’ activities that
were préviously outsourced fo other counfries so as to shorten supply chains and improve
their resilience. In this contexd, the chapler considers the potenfial pressures on conventional
LK defence spending in the wake of the Russian invasion, economic and fiscal threats from
new forms of warfare in the form of cyber-ottacks, and risks to the UK economy and public
finrances from a reversal of globalisation,

1.12  Chapler 3 analyses the economic and fiscal consequences of higher energy prices. The
most immediale economic consequence of the Russian invasion of Ukraine for the UK has
been the dromatic increase in global oil and gas prices, which had already risen as a result
of pent-up demand pressures and supply bolilenecks following the lifting of pandemic-
related restrictions last year. Tackling climate change and successfully fransiioning o net
zero carbon emissions is alse likely fo require a suslained increase in fossil fuel prices and a
shift away from natural gas as the UK's principal energy source. The chapler explores the
economic and fiscal consequences of both oil and gas prices spiking higher and alse of an
alternative scenario where they remain elevated for a longer period than assumed in our
March 2022 EFQ forecast, It also leoks at the fiscal challenges associated with making the
transition away from fossil fuels 1o more sustainable and secure energy sources.

.13 Chapler 4 locks ol long-term fiscal pressures. It updates cur 50-year economic and fiscal
projections for changes in the medium-term fiscal position and our expeciations for key
lang-run demographic and other determinants in the aftermath of the pandemic. Qur first
full update of these projeclions since 2018, it incorporates the ONS's 2022 long-term
population projeclions and increases in the tax burden and size of the post-pandemic state,
and examines their impad on various metrics for fiscal sustainability. It also considers how
the risks discussed in earlier chapters could affect the public finances over the longer ferm.

1.14  This repert does not aftempt fo cover the universe of potential threats to the public finances
or provide updates on developments in managing risks idenfified in previous reporis. Our
next FRS in 2023 will provide a more comprehensive overview of developments against the
wider range of 94 fiscal risks highlighted in our last FRR. However, with Covid confinuing to
claim lives and disrupt economic adivity around the globe and infections once again on the
rise in the UK, Box 1.1 discusses the economic and fiscal risks posed by the patential

emergence of a vaccine-escaping variant of the virus.
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Box 1.1: Pandemic risk scenario: the emergence of a vaccine-escaping variant

The pandemic was the largest shock 1o the UK economy in a century. While successful voecines
have enabled much of our economic lives fo return o normal, the emergence of new vaccine-
escaping Covid variants remains a key downside risk, Over the pas! two years, the UK has seen
four major waves of infeclions caused by different variants, and public health experts have
warned that Omicron is unlikely 1o be the [as.”

As of the middle of June, Covid infections in the UK had doubled on a month earlier, albeit from
a low base, with the ONS estimafing that over 2 per ceni of the population had Covid. In
commaon with other European countries, the US and South Africa, this has been caused by the
growing prevalence of new Omicron variants (especially BA.4 and BA.5). Thankfully, as yet,
deaths remain low though hospitalisations have risen, suggesting current vaccines remain
effective in combating serious illness.

However, to illustrate the engaing economic and fiscal risks associated with the potential
emergence of a new, vaccine-escaping variant of covid, our March 2022 EFO included a Covid
downside scenario that assumes:

s A new, vaccine-escaping Covid varian! emerges in winter 2022-23 with a health impact
broadly between the Alpha and Omicron waves.®

* The variani is as contagious as Omicron bul causes more severe illness and requires
exisling vaccines lo be adapled, then manufaciured and rolled out.

= Adapling vaccines fakes three-fo-four months with rallout to the majority of the adult
population taking another three months.” The first wave of infections peaks before the
adapted vaccines can be rolled out, but they help to limit the health impact of the
following winter's second wave.

« A fall in mobility that is broadly between the Alpha and Omicron waves, due fo a
combination of additional public health restrictions and greater valuntary social
distancing, thal eases by the end of the first quarter of 2023 as infections fall.

« The GDP impact of this fall in mobility is calibrated to 2021 outturns rather than 2020, 1o
reflect the odapiation of the economy to public health restricions during the pandemic.®
Greater adaplation would further lessen the economic impact.

+ Government fiscal support is proporionate 1o the econemic impact of previous waves of
infections.

Under these assumplions, GDP falls 3.5 per cent in the first quarter of 2023, then recovers from
the second quarter as infections fall and the vaccine is rolled oul. The second wave of infections
cauvses GOP to fall by 1.8 per cent in the first quarter of 2024, around half as bad as the first
wave, Seclors mos! affected by previous waves, such as transper, travel and hospitality, drive the
fall in GDP. In the medium term, there is an odditional 1 percentage poinl scarring to potential
outpul compared fo our central forecast (Char A). The addiional scarring is coused by lower
labour supply (for example due to greater long-term sickness) and a larger fall in productivity
[for example because firms foce further production inefficiencies from conlinuing to operate
under the pandemic).
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Chart A: Real GDP ond government borrowing in the Covid downside scenario
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The scenario increases borrowing by 0.8 per cent of GDP in 2022-23 and by 1.4 per cent of
GDP in 2023-24 relative o our central forecast, falling to 0.3 per cent above the central forecast
by 2026-27. The effect in 2022-23 is mostly due to the ossumption of further discrefionary fiscal
support that is proporfionaie o the tall in GDP. Tax receipts move broadly in line with GDP |with
some delayed effect due 1o the time logs in self-ossessment payments). Bul spending os o share
of GDP remains higher than our ceniral forecast in every year due to the 1 per cent scamming of
nominal GDP, which raises spending as a share of GDP in 2026-27 by 0.4 percentage points,
Debt is 3.6 per cent of GDP higher by 2026-27, largely as o result of higher cumulative
borrowing, as well as the smaller denominator.

= For ennmpla, see Mew and Emerging Bespiralory Vinus Threots Advisory Group, Long ferm evolufion of SARS-Co¥'2, Februory 2073,
= Qe wanaria ik sindlar ke 1he “Scenario 3: Cendral Passimilic’ in: Scaniific Adviiany Group lor Emergencies, Vimal Balvlian
Sconarias, Februany 2002,
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12 and o = Bares months,

“5au Bex 2.5 ol our March 2021 EFD,

Management of fiscal risks

1.15  Qur previous FRRs have included discussions of how the Government manages fiscal risks,
Since our last report there hove been several significant developments:

*  The Government has formally recognised the desirability of monitoring a broader
range of fiscal indicators in addition lo the measures covered by its fiscal targets. In its
updated Charter for Budget Responsibility the Government stales its infention o
moniter the evelution of the broader public sector balance sheet and the affordability
of public debl. To facilitale this menitaring, we show how a variely of balance sheet
measures (including public seclor net worlh) and affordability metrics (including debt
interest payments as a share of revenue] perform over the medium ferm in our EFCs.
In Chapter 4 of this report we project these measures over the long term.
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«  The Government has created a new role (Head of the Government Risk Profession]
responsible for driving the Gevernment's risk management strategy and delivery plan,
which sets out actions fo better integrate high-quality, effective risk management inte
wider government processes over the next two-to-three years, including training for
both risk professionals and non-specialists. In addifion, the Government's Risk Centre
of Excellence has published a number of pieces of guidance 1o help officials deliver
specific aspects of risk management (for example, guidance on risk appetite,
published in August 2021 and has recenily moved into HM Treasury to increase
alignment with planning and performance managemen.

" Contingent liabilifies have become an increasingly popular tool for Gevernment fo
achieve policy objectives, but management and eversight has histerically been weal,
In recent years the Government has made a number of improvements in the area
including conducting and publishing a Balance sheet review, and infraducing new
guidance under the contingent liability approval framewark. In 2021, the Government
went further by launching the Confingent Liability Central Capacity (CLCC) within UK
Government Invesiments. The CLCC has three sirategic objectives thal aim 1o ensure
the Government understands and manages its confingent liabilities effectively. These
are fo: (i) review and report on existing confingent liabilities; (i) provide advice and
analysis on new and existing confingent liability proposals; and (i) provide guidance
and promole sharing of best practice. On 23 June the CLCC produced a report of its
first year and laid out plans for the fulure,”

1.16  More broadly, the Government confinues to maintain a Matienal Risk Register. One lesson
we drew from the experience of the pandemic was to ensure that our risk analysis feok
accourt of this broader risk assessment, os discussed in Box 1.2,

Box 1.2: Mational Risk Register

The Mational Risk Register (MRR) provides the Government’s assessment of the likelihood and
potential impocts of a range of risks to the safety and security of the UK.® lf covers a broad range
of risks arising from: malicious attacks, serious and erganised crime, environmental hazards,
human and animal health, major accidents and sociefal risks. As we do in our fiscal risk
reparling, the NRR places risks in o matrix of impact and likelihood (Table A).

Most of the risks listed in the MRR (32 of the 38 risks in total) hove indicalive economic impocs
under £1 billion and =0 are uniiltal}r to be large enough to merit a 5pm:iﬁ|: focus in our work,
Where risks, such as crime, are common, and the fizcal consequences covered by deparimenial
hudgah: ih-ejr may be thought of as already in our baseline and 5o do not represent additional
fiscal risks. That said, a growing number of mojor risks on the NRR have now been explicitly
covered in our work. Locking ot the largest NRR risks (those with an indicafive economic impad
greater than £1 billion):

1 UK Governmend Investments, The confingen? liability centrof copabsiity, June 20732,
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» Our first FRR in 2017 included a stress test looking at the fiscal implications of another
maijer financial crisis.

« Our 2019 and 2021 FRRs locked of the fiscal risks from unmitigated climate change,
which encapsulate some of the environmental hazards included in the NRR, including
increased coastal and river flooding. |

» Our 2021 FRR also reviewed the lessons from the Covid pandemic, and this report
summarises the potential risks of a vaccine-escaping variant.

* Chapter 2 of this FRS covers the growing risks from cyber-atiacks and rising geopolitical
tensions which are the source of several risks of malicious aftacks identified in the NRR.

s Chapler 3 of this FRS discusses the fiscal risks associaled with the construction of new
nuclear power plants, but does not explicitly address the risks of a major nuclear accident
- a high-impact but very low-likelihood risk identified on the NRR.

The NRR will be updated later this year and we will continue 1o use it to inform our risk reporfing.
Table A: The National Risk Register's risk ossessment matrix
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2 Rising geopolitical tensions

Introduction

2.1 This chapter explores the economic and fiscal risks associated with rising gecpolitical
tensions. Armed conflict has been the largest single source of fiscal risk in the UK over the
past three centuries. And various forms of convenfional, unconventional, and cyber-attacks
have consistently featured among the top risks identified in the Government’s National Risk
Register.' The Russian invasion of Ukraine in February 2022 has served as a stark reminder
of the seriousness and immediocy of these security threats. And rising geopolitical tensions
have also manifested themselves in a slowdown in glebal economic integration, both in the
scope and ambitien of glebal and regional irade agreements and in the pace of growth in
cross-border trade and investment since the start of the century. The US-China trade war,
LK departure from the EU, and supply chain disruptions wrought by the pandemic have
further contributed to this frend toward global economic fragmentation.

2.2 To explore the potential fiscal risks presented by rising geopolitical tensions, this chapter

=  assesses the historical impact of geopolitical conflict on the UK’s public finances over
the pasl three cenluries;

«  discusses the pressures on defence expenditure in the UK and other coundries in the
wake of the Russian invasion of Ukraine;

. considers the threats fo the economy and public finances associated with a new mode

of warfare, in the form of cyber-attacks;

» reviews frends in global economic integration and risks to the UK from a refurn to

global economic fragmentation; and

«  esfimales the polential economic and fiscaol costs that could result from a combination
of rising global security risks and declining global economic cooperation through a
geopolitical stress fest.

Thiia Grevemrnrnant's l|.||:d|,:h4| Mirtnal Rk Eﬁ-ﬂhhal' 202 inelisdas -;-uh'l Py ek o mahiciuy alledk Al Cy e ared “CHRIH' I;ihﬁ.-ut;ul.
briolesgical, rodiooctve and nuckear) afocs of different scoles, and warkows formes of emors! oHocks.
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Geopolitical tensions and fiscal outcomes through history

2.3 Historically, geopolitical tensions and the armed conflicts arising from them have been the
most imporiant drivers of fiscal performance in the UK. Over the past three cenluries, the
geopolifical envirenment has shaped levels of government spending, revenues, borrowing,
and debt in three distind channels:

=  pericds of total war have required dromafic increases in government borrowing fo
finance the associated military expenditure and left behind a legacy of significantly
higher government debt that often persists for decades;

«  pericds of heightened geopolitical fensions have required sustained higher levels of
military expenditure and, often, foxation; and

«  periods of global economic fragmentation have, by reducing frade, investment, and
growih, entailed significant indirect fiscal costs, which have typically cubweighed any
associated fiscal opporiunities,

Periods of total war

2.4 Periods of total war in which lorge paris of the economy are mobilised fo meet an existentiol
threat have had the most dramatic and lasting fiscal consequences, especially for the level
of government debt. Proseculing the war requires enocrmous increases in military
expenditure funded by similarly dramatic increases in government barrowing, with the costs
of servicing the resulting slock of debt falling on present and future generations. Over the
past three centuries, the largest increases in government debt have all been associated with
periods of armed conflict on the continent of Europe and arcund the world (i.e. the
MNapolecnic Wars, Werld War | [WWI), and World War Il (WWII)) that directly threatened the
security of the British mainland (Chart 2.1). These conflicts each saw annual borrowing
exceed 10 per cent of GDP and added more than 70 per cent of GDP to the stock of debt. i
was only with the advent of Keynesianism and growth of the welfare state in the second half
of the twenfieth century, that peacetime shocks (Black Wednesday in 1992, the financial
crisis in 2008, and the pandemic in 2020) supplanted wars as a factor driving government
borrawing above 5 per cent of GDP in any given year [Chart 2.2).
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Chart 2.1: Public sector net debt during periods of conflict and peace
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Chart 2.2: Central government borrowing during periods of conflict and peace
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Z5 These periods of total war have often required governments to find new sources of revenue
to finance the prosecution of the war itself, o higher post-war debt stock, and a larger post-
war slote. The Mapoleonic, First, and Second World Wars were associoted with increases in
the tax burden of 7, 14, and 17 per cent of GDP respectively between the start and end of
these conflicts, although with some fall-back ofter each. Indeed an income tax was first
intreduced in the UK in 1799, when Britain was at war with revolutionary France, in order to
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finance the large outlay on the army and navy.” Although initially unpopular, with public
pressure leading to ils abolition in 1814, it was later reintreduced in 1842 as a tempaorary
measure, in order to allow for the removal of import and export duties.” The Crimean War
of 1853.56, however, led 1o government once again seeking new sources of revenue, and
income tax thereafter became a mainstay of government lax policy. Formally, it remains a
temporary fax that must be renewed by Parlioment in each year’s Finance Adl.

2.6 WWI saw a significant expansion of the income tax with the standard rale rising from & per
cent to 30 per cent between the beginning and end of the war, and the number of peaple
paying income tax almos! trebling from around 1 million in 1914 to 3 millien in 1920.°
These factors combined led to it supplanting faxes on praducts and production - e.g. excise
duties — as the main source of government revenue [Char 2.3), WWII, once again, saw lax
rates rise, with the infroduction of the purchase tax in 1940 - the predecessor to VAT - and
the PAYE [pay-as-you-earn) system in 1944.% Nalienal Insurance contributions were
introduced in 1948 1o fund the creation of the MHS and expansion of the welfare state in
the aflermath of WWII, bul also helped fo service the over 250 per cent of GDP in debt if lefi
behind.

Chart 2.3: Government revenue during periods of conflict and peace
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Periods of heightened geopolitical tensions

.l Pericds of heightened geopolitical tensions that fell short of total war have alse been an
important driver of the level and composition of tax and spending. Outside periods of
armed conflic {both tolal wars and mere limited ones like the American Revolutionary,

1 UK Porfamant, Wor and the coming of income tar, ccomsed 23 June 3022,

I UE Parfament, [ncome fox oboliched ond reindrodieced, ocoessed 23 June 2027,
1 UK Parfamant, Toxatian duing M Fiest World War, ccosaed 23 Juaan 2003,

¥ UE PorfSamant, The cosf of war, accessed 73 Jumna 2022,
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Crimean, and Boer Wars), UK defence spending hos only exceeded 4 per cent of GDP on a
sustained bosis during the four decades of the Cold War (Chart 2.4). Between the outbreak
of the Korean War in 1950 and fall of the Berlin Wall in 1989, the UK spent around 5 per
cent of GOP on average to maintain a sizable military presence in Europe, the Middle East,
and Asia.” By contrast, the relatively large armed forces that Britain maintained throughout
the 19" century period of imperial expansion were funded in parl by taxes and other levies
on countries colonised by Britain, with the resulting revenuve and expenditure falling oulside
the definition of UK government revenue and expenditure.

Chart 2.4: Government spending during periods of conflict and peace
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28 The gradual reduction in the size of the UK's conventional and nuclear forces in the years
afler the Korean war, alongside a rising fax burden, helped 1o fund the grodual exponsion
of the welfare state over the second half of the 20" century. Between 1952 and 2005,
defence spending fell from just under 10 per cent of GDP te 2 per cent [Chard 2.5]. In an
arithmetic sense, the 8 per cent of GDP reduction can be thought of as funding the entire
increase in health and welfare spending over the same 53-year period, which increased
from B 1o 16 per cent of GDP. The changes in UK defence policy behind the gradual
reduction in the size of the armed forces over the latler part of the 20" century are discussed
in more defail below,

# Tha Codd War period alse included direc! conflicls such as fhe Falklonds War, which raised defence spending.
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Chart 2.5: Post-WWI| defence, health and welfare spending
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Periods of economic fragmentation

2.9 In addition to their direct impact on the level of defence spending, geopolitical tensions
have also affected UK fiscal outcomes indirectly, though no less profoundly, vio their impad
on the UK economy. The UK has, historically, been one of the most open of the major
advanced economies and is therefore more exposed than many fo global economic
developments, be they positive and negafive. Aided by improving Iransporiafion lechnology,
Britain was the driving force behind, and one of the principal beneficiaries of, the first wave
of global economic infegration in fhe second half of the 19" century. This saw the volume of
global trade flows peak of close 1o 12 per cent of world GDF and global investment flows
peak at 4 per cent of GDP in the early 1900s (Chart 2.6]. Expanding trade flows created
opportunities for UK firms fo realise economies of scale, boosting produdtivity, incomes, and
tax receipts. Deepening international copital markets enabled UK firms fo access capiial
required 1o expand production and the UK government to access the finonce fo rollover ifs
miaturing war debts and fund the occasional deficits ot declining real inferest rates,
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Chart 2.6: Global frade and capital flows as a share of world GOP: 1800 to 2014
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2.10  However, global economic integration hos not been a steady, or indeed unidirectional,
process. Instead, the degree of global openness has waxed and waned throughout hisiory,
shaped by the geopolifical situation and policy choices of major economic powers of the
day. From its pre-war peok of 13 per cent in 1913, trode oz o share of global GDP fell bock
to 5 per cent after WWI| and only sustainably passed its pre-WWI peak in 1994 before
reaching an all-ime high of 22 per cent on the eve of the global financial erisis in 2008,
Global capital flows reached o peak of 7 per cent of GDP in 1917 before collapsing to 2
per cent in the aftermath of the twe Werld Wars and only recovering 1o 5 per cent of GDP
on the eve of the global financial crisis.

2.11  The two great waves of global econemic integration over the post two centuries were each
driven by a single hegemaonic economic and mililary power — either through direct coercion
or through the establishment of international institutions designed 1o premeote and manage
a moere liberal economic order:

*  The UKin the latter half of the 19 certury. In the 19" century, the UK employed o
combination of: unilateral tariff removal after the repeal of the Corn Lows in 1846;
trade with countries within the British Empire (which by 1914 governed about a quarer
of the world's population), a significant part of which was enforced; and mililary
interventions ["gunboat diplomacy’) to open up trade, including the two Opium Wars
against China in the mid-19" century.

=  The US in the latter half of the 20™ cantury. This involved the establishment of the
General Agreement on Tariffs and Trade (GATT) in 1947 [which became the Warld
Trade Organization (WTO) in 1995} and the Bretton Woods institutions (the
Imernational Monetary Fund [IMF] and the World Bank) in 1944, The accession of
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former communist countries (including Russia and China) fo these institutions, and the
forging of regional frode arrangements including the Europeon Union, MAFTA,
Mercosur, and ASEAN, added further momentum to global economic integration in the
latter part of the 20" century.

2,127  Major world wars have been the biggest disruptors of global trade and investment flows
over the past two cenluries. During WW and the decade that followed, world trade fell by
11 per cent, while cross-border capital flows fell 42 per cent during the same period. Warld
trade declined by 20 per cent following WWII, though the damage was somewhat smaller
given the significant trade barriers that had already been erecled in the infer-war period.’
This reduction in cress-border frade accounted for a substantial par of the economic cost of
the twa World Wars — ene that has been estimated 1o have been roughly equal fo their
‘direct’ economic cost in the form of lost lives and physical capital ®

213 Much of the indirec! economic costs of these wars derived not fram the conflict itself but
from the maintenance, and in some cases enhancement, of trade and investment
restrictions in their aftermath. The two Weorld Wars, and the Greal Depression in between,
saw a refreat from globalisation and a significant fall in global frade. While global exporis
had recovered to their pre-war levels of 12 per cent of GDP, the Greaot Depression and
rising trade barriers (such as the Smoot-Hawley Tariff Act of 1930, which raised averoge U3
tariff rates from 40 to 47 per cent] sent exports plunging fo just & per cent of global culput
by 1938.% Other countries also made other policy choices that inhibited global trade. Wilh
the UK turning lowards the Empire and away from the rest of the world under the ‘Imperial
preference’ system, the Empire's share in Britain’s imports rose by over 10 percentage
points during the 19305 alone. '

2.14  As well as substantial frade restrictions, the infer-war period was also charaderised by
restrictions on the movement of capital. The late 19" to early 20™ century sow a significant
expansion in the movement of capital pardicularly from major lenders in Europe such as
Britain, Germany, and France to emerging market economies. By 1914, Brilain's national
savings peaked af 16 per cent of GDP, in large part due to finance investments abroad. '’
After warlime capital confrols were lifted, most countries returned o the gold standard,
which allowed for considerable capital mobility to return until around 1930." However,
economic depression led to the abandonment of the gold standard, and many countries,
parficularly in central and eastern Eurcepe, Latin America and Japan, chose fo infroduce
their own limits on capital movements including “administrative controls, with the
government centralizing mﬂ:hunge l:.feuﬁngs, seffing official mﬂ:hnnge rates, and hr'rrderrirrg
the transfer of capital abroad by private citizens to stop capital flight and curb

! Federol Reserve Bonk of San Francisco, Colloferal domope: irode disnuplion and e economic impoct al war, August F005.
! Feclarn! Risaren Bonk af San Francson, Calletenal domope: frade diznpiron and e scanamic impoet aof war, Aupusl 005
* brwin, D A, From Smool-Howley to reciprocal irode ogreements: changing e cowrse of LLS. rrode policy in the 19305, HBEE, Januwory
1998,
¥ LSE Busimoss Reviow, When Brtain turned imvord, Decambar 2018,
Ghash, A B, and M. 5. Ghoreshi, What's in o nomef Thal which we coll copilel confrods, IWF sarking paper, Februony 2014,
T Obifatel, M., amsd & M. Taylsr, The Geeal Deprgaion o o walershed: infemafanal capiled mobilily over the long nn, HBER, Januosy
1998,
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speculation,™" Capital controls remained widespread, particularly on outflows from
advanced economies after WWII; indeed the “original drofts of the IMF's Articles envisoged
capital confrols os o permanent, structural element of the infernafional financial
landscape.”"* Capital account liberalisation only became the narm in the 19705 and 1980s,
affer the US ended converibility of the dollar fo gold.

2.15  Inthe UK, the interwar years were characlerised first by slow growth and rising debt amid
high interest rates to return to the gold standard at pre-WWI exchange rates from 1925, The
debt burden only began to fall after 1933, after the UK came off the gold standard and the
government engaged in debl refinancing [in effect defaulling on some of its US war debt
and negotiating interest rate reductions from 5 to 3.5 per cent with some war bond holders
in 1932). This period of falling interest rates coincided wilh declining openness 1o trade,
with the UK intraducing the general tariff of 10 per cent on goods in 1932, and reorienting
trade towards the Empire. The UK's policy choices are thought 1o account for a fall in the
value of British imports of around 10 per cent in the early 1930s; though overall imports fell
by 45 per cenl in this period due fo collapsing glebal demand.' Trade in goods and
services as a proporfion of GDP did not return to its 1929 level until 1952, The net result
was a squeeze on UK government finances between the wars from (i) a high debt burden;
(ii) sluggish growth amid deglobalisation; and {iii) very high inferest costs — which enly
began to ease as the storm clouds of the next Waorld War were gathering in the mid-1930s.

Geopolitical tensions and fiscal risks today

2.16 Having explored how geopolitical tensions have shaped economic and fiscal oulcomes over
the past, this section considers how the rapidly changing geopolitical environment might
affect the UK's economy and public finances in future. While rhetoric has become more
heated recently, the UK's membership of NATO and independent nuclear deterrent means
that the risk of another conventional total war that directly threatens the UK mainland
remains remote. And seeking fo estimate the devasialing econemic and fiscal cost of o
nuclear attack on the UK would be both highly speculafive and of little practical valve to a
government and society that would be profoundly aliered by such an attack. We therefore
focus on three potential ways in which rising geopolitical tensicns could impact the UK
economy and public finances:

=  First, Russia’s invasion of Ukraine and mere aggressive posture with regard to NATO,
as well os ongoing fensions in the Pacific, could create pressure to increase our
conveniional defence spending so as fo meet future threats to the UK and our allies,

=  Second, while the probability of nuclear or conventional military attack on the UK
mainland is remote, the UK's digital connectivity with the rest of the world hos crealed
new opportunities for disruption to economic activity within the UK from o distance via
cyber-attacks. And while most attacks thus far have comprised theft of data and

T Michanar, K, L, and K. Wandschrmider, Copial contrals and recovery fram the financied crisis of fee 19305, Soumod of Infermafional
Ecoromics, buns T01.3.

f Ghaah, A B and M, & Queeshi, Whet's in a named Thet which we coll capital controli, IMF weeking popar, Fabroary 2018,

¥ LSE Business Feview, Whan Britain furned imword, December 2018,
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relatively minor breaches, the prospect of a large-scale, disrupfive cyber incident with
major economic and fiscal repercussions is a plousible toil risk,

s Third, the recent slowdown and parial reversal of global trode and investiment flows,
rising glebal frade policy tensions, and the increasing use of trade restrictions
including sanclions fo achieve wider foreign palicy aims, have revived fears of a return
1o global economic fragmentation and a reversal of the gains from the deepaning of
irade and investment links between economies over the pas! three-quarters of a
century.'*

Defence spending

UK defence spending in the 20" century

2.17  For most of the seven decades following WWII, a steady decline in defence expenditure has,
alongside falling interest costs, provided a rare source of ‘fiscal space’ that successive
governments have used to reduce debt and increase spending on other civilian
programmes [nolably health care). In the UK, this "peace dividend’ came in three waves:

- Post-WWIl demobilisation in the 1940s, Defence spending fell sharply following the
and of WWIl from a high of 51 per cent of GDFP in 1944 to 7 per cent in 194%. This
was accompanied by increased spending on the welfare state with the establishment of
nan-contributory means-tested income support, the basic state pension and the
Mational Health Service in 1948." The fall in defence spending was inferrupted by the
brief rise that resulted from the Korean War, with defence spending as a share of GDP
peaking at around 10 per cent in 1952, Mevertheless, by the end of the 19505
defence spending had fallen to around & per cent of GDP.

«  Withdrawal from East of Suez in the 1960s. The late 1950s and 1960s marked a
rapid peried of decolonisation and realignment of the UK's defence posture lowards
Europe and MATO with the removal of British froops from overseas military boses in
Singapere, Malaysia, the Maldives, and the Persian Gulf.'® The associated reduction in
the size of the armed forces allowed defence spending fall 1o around 4 per cent of

GDP from the beginning of the 1970s 1o the lale 1980s.

*«  End of the Cold War in the 1990s. The end of the Cold War led fo a large
regiructuring of the armed forces, inifioted by the ‘Options for Change” review in
1990, which sought 1o reduce spending on defence. There were significant cuts to
personnel [Chart 2.7), which fell by around a quarer between 1990 and 1995. Cuts
were broadly disiributed across the armed forces with reductions fo the Royal Naval
flaet as well as the removal of army ground forces and closure of Royal Air Force
bases in Germany following the fall of the Berlin Wall, collopse of the Soviet Union,

% S, bor exomple, Gourinchaos, P. O, Shlﬁ'rrlg geopoiitical fecfonic plafes, WF Finonce & Development, June 2022,
FLUE F'l'hlin!lrr‘ul'll Tha harehits -ﬁ‘ﬂ'il‘ﬁlllr meraiged P73 lune 2073
¥ Jordan, 0., The Defence Review Difermmo: The British Experience, 201%.
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and accession of former Warsaw Pact countries info the European Union and NATO. "
This decline in personnel continued throughout the 20005 and 2010s. By 2021, the
number of regular armed forces personnel had fallen fo almeost half the level in 1989,

Chart 2.7: UK regular armed forces personnel since the Cold War

50
Feoal ool (b Basnrlom Wl
B Mowy
Jaa -
250 -
II B Army
'g‘.!ﬂl:l
; ||||||
élau IIIIII'I

10

(=]

5

=]

o “I‘ I‘I‘lllllllllll III III||II|I IIIIII

1985 1987 1987 19%] 1993 1905 1997 1999 2001 2003 2005 2007 2000 2011 2003 2015 2007 2019 2021
Source: Ministy of Dedance

Post-Cold War defence spending in an international context

2,18  The winding down of defence spending relative o GDP following the end of the Cold War
was a phenomeneon experienced by other major econemies. Charl 2.8 shows post-Cold
War defence spending os a percentage of GDP for the major advanced economies -
France, Germany, Japan, faly, Canada, the US, and the UK - as well as for Russia and
China. According to the Steckholm Internafional Peace Research Institute [SIPRI), the US
experienced the largest fall in defence spending as a proportion of GDP between 1989 and
2000, falling by 2.8 percentage poinis, bul rising thereafler reflecting conflicts in
Afghanistan and Irag. The UK meanwhile had the second-largest Cold War peace dividend,
with defence spending falling by 1.7 percentage points over the same period. Other G7
countries saw an average posi-Cold War peace dividend of 0.6 percentage points reflecting
their lower starting points.

2.19  As a share of GDP, Russia and China’s spending on defence has remained broadly stable
between the 1990s and today. However, rapid growih of the Chinese economy in that
period means this has translated inte an almest 13-fold increase in defence spending
between 1989 and 2020 (in constant 2020 US dollars).™ In contrast, US defence spending

F Mesim of Cammans l.ill'l:ll"'r_ A h.r\.;'.r“l.l.iull-h'l PR Brigh oelance rnvaws, F050.
* Russion ond Chinese detence spending is an estimote from SIPRE [2021).
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over the same period has risen by 16 per cent on the same metric, UK defence spending
has fallen by 2 per cent, and spending by other G7 countries has risen by 3 per cent, ™

2.20  Despite being the second-largest mililary spender in NATO in absolule terms, the UK
military is the sixth largest in terms of personnel with about 156,000 in uniferm in 2022,
This compares 1o 189,000, 207,000 and 1.3 million in Germany, France, and the US
respectively.” As a propartion of total expenditure, the UK spends comparafively less on
personnel and infrastructure compared to other MATO countries and relatively more on
military equipment and other expenditure.”™ As a nuclear power, £4.5 billion [over 10 per
cent] of the UK's defence budget was used for nuclear deterrence, meaning thal £37.9
billion {about 90 per cent) was used for conventional capability in 2020-21 e

Chart 2.8: Defence expenditure as a percentage of GDP for G7 economies, Russia
and China
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Current UK defence spending and policy

221  As set oul above, reduced demands on UK military capacity since WWIl have meant thal UK
defence spending now stands close fo a 150-year low of 2 per cent of GOP.* However,
spending plans announced in November 2020 signalled an increase in defence spending,
with the Government pledging oddifional ﬁ.lrlding aof cver £24 billion over the nexi fowr
years in cash lerms, "making the UK the largest European spender on defence in NATO and
the second largest in the Alliance™.™ This spending plan exceeded the Conservative

1 PRI, SAPRT Miary Expendilure Didaboze, ocosaed F3 Jure 200132,

T RATD, Defence Expenddure of MATD Coundries (20 14-2022], Jurwe 2022,

11 MATO, Delence Expendilures af WATO Counlries [2014.20232), June 2022

1 pinistry of Delance, Annwval Repoet and Accouents 02022 1, Jonwary 2072,

* This is based on companng oumeni dafenos spanding os o percenioge af GOP from HMT PESA Jobles Yo hislorond defemce spending
and GOP astimets from Bank of Englend, A milleanen of masreecancamis dala,

 HM Troosury, Spending Beview 20203, Movemnbaer 2020,
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manifesto commiiment fo increase defence spending by 0.5 percentage points above
inflation for every year of the Parliament and kept UK defence spending above the 2 per
cent of GDP MNATO minimum. The Spending Review of November 2020 set out the year-on.
year profile of this funding, rising to £47.6 billien in 2024-25, with an implied and average
real growih rate between 2019-20 and 2024-25 of 1.8 per cent based on inflation
expeciations ol the time, Despite a modest furdher cash uplift in the October 2021 Spending
Review - 1o E48.6 billion in 2024.25 = higher forecast inflation meant the sefflement wos
consistent with 1.5 per ceni a year real growth on average, down 0.3 percentage points
fram what hod been envisoged in Novemnber 2020,

2,27  In March 2021, the Government’s Infegrated Review of Security, Defence, Development and
Fareign Policy [published alongside the Defence Command Paper, the Defence and Security
Industrial Strategy, and the Mational Space Strategy] set out the Government’s more
detailed plans for this spending, ond outlined the UK's defence policy and strategy 1o 2025,
The Review sels oul a range of policy aims including 1o "adapt to a more competitive and
fluid infernational envirenment” referencing challenges in the Indo-Pacific, while remaining
clear that the Government's “commitment fo European security is unequivocal™.”” It also
reaffirmed the UK's commitment to exceed the NATO 2 per cent of GDP spending minimum
and te “remain the largest European spender on defence in NATO",

2.23  High inflation in 2022-23 is [ikely to place furdher pressure on the defence budget, given it
was sel in cash terms in the Oclober 2021 Spending Review when inflation was expecled 1o
be much lower. In our March 2022 forecast, we revised up CPl inflation by 4.3 percentage
points and GOP deflator growih by 1.3 percentage points relative 1o our October forecast.
Althaugh the GDP deflator is the standard metric for measuring public spending in real
terms, higher CPl inflation is also likely 1o impact the Minisiry of Defence’s (MoD's) budget,
given it spends around £400 million a year on energy and fuel (1.4 per cenl of the total
budget).™ Using our March 2022 forecasts for the GDP deflator and CPl inflation implies
cosl pressures of between £0.6 billion and £2.1 billion on the MoD's budge! for 2022-23.

2.24  In response to the Russian invasion of Ukraine in February 2022, the Gevernment has since
pledged more than £1.55 billien of military equipment (including missiles, and anfi-tank
and high-explosive weapons) and funding for the Ukrainian military, as par of a support
package of over £2.8 billion including both humanitarian and economic aid, £4.1 million
to further fund the BBC Warld Service and tackle disinformation, and furdher suppor for the
International Criminal Court’s investigation inte war crimes.” This suppert has been funded
from the Treasury’s confingency reserve, funds such as the Conflict, Stability and Security
Fund, as well as coniributions from departments such as the Department for Digital,
Culture, Media and Sport [DCMS), and Foreign, Commonwealth & Development Office
[FCDO) relating to the BBC World Service. This illustrates a broader paint that while in the
rest of this chapter we often refer o the MoD's budgel as a shoerl-hand for defence

I Cobinel Offce, (Hoba! Britain m o compeliiive oge: e Infsgreted Bewew of Secunty, Defence, Developman! and Foreign Palicy, March
2021,

1 jinidry of Delence, Annwval Reporf and Accounts 20230-21, Joruary 2022 and sea IF5, Heighlened wncerfainty and fhe specire o
inflatran hareg ever the Sprag Stelemenl, March 2003,

™ Minisiry of Defence, Pl enncunoes major rew military support pockoge for Ukraine: 24 March 2022, Monch 2027,
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spending, in practice ‘defence spending’ has a far broader definition that cuts across
government departments,

Pressures on defence spending

2.25  The implications of the Russion invasion of Ukraine for the UK's public finances depend on
what it implies about the severity of fulure security threals relative what was assumed when
spending plans were set, and the extent o which any change in the security environment
prompts this or fulure governments to change spending plans. The range of possible
outcomes for future security threals may be two-sided - it could be that the failure of Russia
to secure a swifi victory plus the increased funding for defence in many NATO countries [see
below] maans that the LUK iz more secure now than was expected two years ago. But it could
also be that geopolitical threats ore greater and likely to remain more elevated than
expected and could even return to something approaching Cold War levels of tension
between major powers. In either case, the fiscal risk associated with potential future changes
in detence spending is maode more one-sided due fo the Government’s commifment to
meefing the MATO minimum of spending 2 per cent of GDP on defence (Chart 2.9).

226  We therefore consider four longer-term scenaorios for defence spending, varying from a low
of 1 per cent of GDP to a high of 4 per cent by the middle of the next decade. Reflecting the
time it would toke to ramp up spending that is often subject to long-ferm contracts and long
lead fimes, these scenarios assume the ultimale level of spending will be reached in a
straight line over o decade from the end of the period covered by the existing spending
settlement. These four paths roughly equate to two downside and two upside pressures, in
which the Government by 2036-37:

#  reduces spending down to 1 per cent of GDP, which would represent a confinuation of
the long-run post-WWI| decline in defence spending and be consistent with a situation
in which the Russian threat proved o be less serious than feared and the UK's allies
bear more of the financial burden of defending NATO - but would not be consistent
with continuing to meet the NATO minimum spending guideline;

«  keeps to the NATO commitment of spending 2 per cent of GDP, which Government
policy currently states ads as a “floor’ on defence spending policy and is exceaded
slightly by current Spending Review plans;™

. Increases spanding to 3 per cent of GDP, which would be consistent with a haighi'anad
perceived threat and also maintain cur position as the second-largest spender in
MATO once the lafest commitments of other members are taken into account; and

*  increases spending to 4 per cent of GDP, returning to Cold War levels of resource
meobilisation as proxied by a return fo average levels of spending over that peried.

¥ Thare one differonces befeeen Ministy of Defence budget allocoiions and the HATO melric of defonce spending refevoni to the T per
cont farped [which alia indudes Armsd Forces pansions, and alher cads of opsealiom thal don® farm parl al the Minitiey of Delance
brudiget). To consirucl a basafing roughly comislan) with fha MATO melric of delence spending in Chart 2.9, we hove odded the cveroge
hiztorical difference betewssn Fia beo msamunes ba exisfing Spending Revies plans [roughly 0.3 per cend of GDP per year]. Thiz baseline
Hwn pisds im linag will DEL egsumpliam (echeding healih end aducalion) @ our March 2077 Eeonamie and fucal sullsak farecail for
H25-24 and F026-27, and is then hoeld conslond os o percerioge of GOF o Fe forecosd horizon in 2034-37.,
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Chart 2.9: Long-term defence spending scenarios
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1 per cent scenario (continuahon of post-WWI| trend)

2.27  Exirapolafing the historical trend in defence spending from the end of WWII forwards would
imply spending falling below the 2 per cent MATO guideline to near to 1 per cant by the
middle of the 2030s (Chart 2.10). In foday's ferms, spending falling to 1 per cent would
imply a reduction of £27 billion in defence spending. This could represent a scenaric in
which the increased spending by other NATO members reduces the burden on UK defence
expendilure, or an opfimistic scenario in which geopolitical tensions significantly reduced
over the next decade. But it would noi be consistent with current Government policy of
meefing the MATO minimum.

Chart 2.10: Post-WWII trend in defence spending
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2 per cent scenano [MATO commitment)

2.28  The current defence spending settlement is framed by the MATO 2 per cent minimum, which
is over-ochieved modestly over the nex three years with spending on the NATO definition
averaging 2.1 per cent of GDP, The threal assessmen! underpinning that was sel oul in the
Integrated Review and ossociated documents, 5o this scenario would be consistent with the
Russian invasion being a development of the type envisaged in the Review, and the
resources allocated 1o defence over the subsequent decade being on a similar scale to now,
Since the MATO minimum is currently being over-achieved, spending 2 per cent of GDP
would represent a modest 0.1 per cent of GDP saving by 2036-37 (E2 billion in foday™s
terms).

3 per cent scenario [second-highest spending in NATO)

2,29  The UK currently spends more on defence in absolule erms than any other NATO country
other than the U5, According to MATO estimates, the UK spent $72.2 billion on defence in
2022, compared 1o 362.7 billion and $55.92 billion spent by Germany and France
respectively, the next largest MATO defence spenders.” The Government's 2021 Inlegrated
Review highlighted the fac that the UK was “the second highest defence spender in NATD
and highest in Europe” as a "UK strength”. A few smaller NATO members were estimaoted 1o
spend mare than the UK in per cent of GDP terms in 2020 (including Greece), bul their
smaller economic size means their absolute spending is a fraction of that in the UK.

2,30  Measured in purchasing power parity terms [comrecting for different price and wage levels in
different countries), only six countries in the world currently spend more on defence than the
UK, as derived using data from SIPRIL. The US, China, India and Russia spend 12, six, four
and three fimes more respedively than the $64.7 billion that the UK spent in 2020 in
purchasing power parity terms, while Saudi Arabia spends twice as much.” Expressed as a
percentage of GDP, SIPR] estimates that the UK is the fifth-highest defence spender across
MATO countries in 2021 [Chart 2.11). It is, however, worth noling thal when making
internalional comparisens of defence spending, estimates often vary substantially between
organisations due to definitional differences.™

¥ MATO, Defence Expenditure of MATO Coundries (20714.2022), Jura 2077,

2 Ministry of Delance, Infermafcne defence sopenditune: 2021, Novembes 2071

i 2019, the Minisiny ol Dalamce"s bodol DEL spanding amowied fo 1.76& per cer of GOF; the Treasury esfimales thal fha spending on
dafars = hinchional lermi (Lo, doisfying spanting by whet i doss rother than which deparimant deliears ) was 1LB? pee cenl of GOP;
SIFR] estimodes fhof UK defonce spending wos 1.98 per cent of GOF; ond MATD puts it ol 2.04 par cant of GOF. These ditferences wil
lerguly relake b whal e ere caplured within sach defnilicn (alihough GOF denaminalon courld ale dffer). Fer axample, HATO
chirfinees daferce spanding oo “poyments by g nalional governmenl mode, or fa be mode, dening the cowese of W fecal yeov lo meel the
neads ol i armed forces, those of Allies or of e Allonce”, while SIPRI includes sspsndilure on armed forces, defence miniskries ond
wlhar gowarnenen] agences angeged in dalores profmch, peramBbary Toreas avoilable for mililary oparabiens, and mililery ipoes acliling
in s delinifon.
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Chart 2.11: Defence spending by NATO members, Russia and China, as
parcantage of GDP in 2021
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2.31  The Russian invasion of Ukraine has changed the international context for defence
spending. In the days following the invasion, countries across Europe pledged to reverse
decades of cuts and increase defence spending fo meet or exceed the 2 per cent of GDP
MNATO target. These included:

*  Four days after the beginning of the Russian invasion, the German Chancellor, Olaf
Scholz, pledging to increase Germany's defence spending from 1.5 per cent to more
than 2 per cent of GDP by proposing plans te boost spending from a fixed €100
billion fund.*

= On 25 February, Belgium pledging to increase its defence budged from 1.2 per cent of
GDP to 1.5 per cent of GDP by 2030,

+  On 1 March, Romania announcing plans to increase defence budget from 2.0 per
cent of GDP to 2.5 per cent of GDP in 2023,

=  On 3 March, Peland committing to increase defence budget from 2.1 per cent of GDP
to 3 per cent of GDP slarding in 2023.

- On 10 March, Swaden committing fo raising defence spending from 1.3 per cent of
GODP o 2 per cent "as soon as is practically possible”.

14 SIPR, Elq:llm'.rm‘ ﬂ'rlprnmnd"ﬂhh Gﬂ'mmﬁrurfm-ﬂ'rdhg,ﬂmrﬁ 2072,
B Remitars, Baigium fo inyect onafbar Biifen surca infa its avmy - LEche, March 307,
¥ Breaking Defense, Seven European nations have increased defense budgefs in one mondh. Who willl be neot?, March 2032,
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«  On 16 March, the Parliament in Baly vofing to raise defence spending from around
1.4 per cent of GDP to 2 per cent of GDP, o be achieved by 2028.

=  On 18 March, Merway announcing an additienal 3 billion Morwegiaon Krone of
defence spending (around 0.1 per cent of Morwegian GDP] for this year.

- In April, Finland increasing defence spending by about 0.8 per cent of GDP (€2.2
billion) over the next four years.”

#  In May, the Netherlands pledging 1o increase defence spending by €5 billion in 2022
and nearly €15 billion by 2025 to meet NATO's 2 per cent of GDP target.™

2,32  This increased NATO funding for defence forces should improve the everall copability of the
Alliance as a whole relafive fo previous plans and, all things being equal, reduce pressure
on the UK to provide that capability, Bul from the perspective of maintaining the UK's
relative standing as the second-largest defence spender in MATO, it would maoke that more
expensive - in parficular due fo the German pledge to meet the NATO 2 per cent minimum
which would be equivalent to 585 billion in today’s fermas. As outlined in the Integrated
Review, the Government's “pricrity actions will be: To reaffirm our commitment to leadership
in MATO, supporting its adaopfation to threats above and below the threshold of war under
international low. We will increase our defence budget by over £24 billion over the next four
years and remain the largest Evropean spender on defence in NATO. "%

2.33  Reaching 3 per cent of GDP would cost an additional £24 billion in today's terms, This
would comfertably maintain the UK's pesition os the second-largest spender in NATO. To
malch Germany's commitment to spending 2 per cent of GDP in absalute terms, the LK
would need to increase its defence budget by £11.5 billion in foday’s terms based on
comparisons of GDP ot market rates [to around 2.5 per cent of GDF), or £18.7 billion if
comparing in purchasing power parity ferms (2.8 per cent of GDP),**

4 per cent scenario (returning to Cold War levels of expenditure)

2,34  Maoiching the latest spending commitments of our European allies would still leave UK
defence spending as a proportion of GDP below the levels prevailing over the past half-
cenfury. Were Russia’s invasion of Ukraine and subsequent events to augur the refurn fo a
global security environment more akin fo the Cold War, this could see still higher levels of
resource mobilisation for defence. For example, returning to the average level of defence
expendifure in the lost decade of the Cold War would imply spending rising 1o around 4 per
cenl of GOP. The evelution of technology and the nature of military, political and economic
threats faced by the UK today obvieusly differ to those in the lost decade of the Cold War,

" pinigry of Defance of Finlond, National defence bodged fo be increosed significandly, Aprl 1022,

M Duptch M, Dafence Bocat i3 Tigget imaeslmenl” since end of the Cold Yar, June 3022,

¥ Cobinet Office, Globaol Britain in 0 compelilive oge: e [nfegroded Boview of Secevity, Defence, Development and Foreign Policy, Morch
2.,

42 MATO comparnsens of defence spanding in absolute terms o pubBshed in curment jond conatand] US dollars. Hoverver, wider
inbsrnafanal compaorisans ore olen mode on o purchosing power parity basis. These comparizons ore based on the slerling-auro market
and PPP axchangs retas wiod by the IMF's Wardd Braname Oulleak, @ wedy avsrage updaled in pedl 2007, Bochanga rabe movarmsnly
creer the projection period would lkely hove o motenal efled on Fwe ocluol figures.
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so this period is simply used to illustrate a scenario in which tensions between major powers
were significantly greater [Chart 2.10). This would require an increase in spending in 20346
37 of 1.9 per cent of GDP, or £49 billion in today's terms.

Summary of defence spending scenarios

2.35  As summarised in Charl 2.12, how the level of defence expenditure responds fo changes in
the geopalitical environment over the coming years hos imporfant implications for the
degree of fiscal space available fo future governments fo cope with other shocks and
pressures. Relative to the 2.1 per cent of GDP of defence expenditure (on the MATO
definifion) assumed in our long-term fiscal projections and expressed in today's ferms:

«  were defence spending fo continue its long-run post-WWIl trend decline o 1 per cent
of GDP, this would save £27 billion:

*  just meeling the NATO two per cent of GDP commitment would save £2 billion given
the current modest over-achievement that is rolled forward in cur projections;*'

«  increasing spending to 3 per cent of GDP would maintain our position as the second-
largest defence spender in NATO even after the latest commitments by Germany, but
would cost on additional £24 billion: and

* increasing spending to 4 per cent of GDP would return us to late Cold War levels of
resource mobilisation bul cost an additional £49 billion.

Chart 2.12: Defence spending scenarios relative to baseline, in today's terms
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Cyber risks

2.34  In addition to the pressures on comvenfional defence spending discussed above, the UK also
faces the changing nature of warfare and, in parficular, the growing threat of cyber-attacks.
"‘Cyber risk’ can encompass a broad range of threats to online devices and services, with o
diverse range of polential impacts on national security, the economy, and the public
finances. This includes cyber-ottacks directly targefing the public seclor, as well as those
levelled af private sector firms across the econemy. It also encompasses the impad of
financially motivated cyber-crime, as well as state-sponscred or ferrorism-related attacks
with a broader sel of pelitical, economic, and strategic mofives.

Rising frequency and cost of cyber-attacks

2.37  Cyber-aftacks are a rapidly growing threal globally, and the UK has been a major target fo
date. Over the past 15 years, the number of cyber incidents recorded by the Centre for
Strategic and International Studies globally that were classed as “significant’ [i.e. resulting in
losses of more than 51 million) rose more than 24-fold from five in 2006 10 122 in 2021
(Chart 2.13).% In a recent study by Microscfi, the UK ranked third affer the US and Ukraine
in terms of malicious eyber-activity linked 1o natien states frem July 2020 to June 2021.%
According fo DCMS's Cyber Breaches Survey, 39 per cent of UK businesses identified o
cyber-breach or attack in 2022,* and the UK's Natienal Cyber Security Centre (NCSC)
dealt with 777 cyber incidents affecting both the private and public seciors between
Seplember 2020 and August 2021.%

2.38  These figures may not lell the whole story, with some businesses likely experiencing
breaches they have not yel identified, or some private businesses [or other governments)
polentially unwilling 1o report cyber-aflacks and associated vulnerabilities publicly. However,
given the UK's role as a major global financial centre, the internalional reach of many of is
companies, and its active role in foreign affairs, it arguably experiences a higher threat of
cyber threats than many other advanced economies,* The UK Government's National Risk
Register ploces cyber-aflacks in its second-highest ‘likelihood’ category, bul in its second-
lowest ‘economic impact’ calegory, with attacks typically costing millions rather than billions
of pounds.

11 Caire far Sirctegic ond Inlsmetanal Sudies, Significant oyl incidonds, pomeued 23 June 2072,
43 Microscli, Speciol Rapart; Likraine, Agril 2022,

W DCS, Cyber Securdy Breoches Swrvey 20F2, March 2002,

U MCRC NCSC Anncal B 2021, Howarmbse 3021,

4 Global Connedivity Index, Country rankings, Jonuary 2021.
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Chart 2.13: Significant cyber-attacks from 2006-21 and country targets in 2020-21
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2.39  While most incidents 1o date have been relatively modest in scale, some recent ones have
underscored the potenfial economic risks posed by large-scale cyber-attacks. The
dominance of high-frequency, low-impact incidents such as ‘phishing’ attacks means that
the average costs to businesses from cyber incidents over the past year was just £4,200.7
However, the past few years have alse wilnessed several significant cyber-atlacks around
the world (including those targeting critical national infrastructure], with large financial
impacts, These include:

» MNotPstya [2017). Initially targeting Ukrainian businesses and government entifies,
MotPetya exploited a vulnerability in Microsoft operating systems. This encrypled the
data on infecled devices, causing widespread disruption in Ukraine [including by
disabling the radiafion monitoring system at the Chernobyl Power Plant), and spread
ta other global companies including Moersk shipping, resulfing in wider supply-chain
disruption. While initially appearing financially mofivated, the attack also sparked
allegations of Russian stale invelvement, and tolal costs incurred by the attack are
esfimated at nearly 510 billion globally.*®

*  WannaCry (2017). WannaCry was a ransomware attack, exploiting a vulnerability thot
Microscht had already idenfified, but that many companies had failed to palch or were
using legacy software that remained vulnerable. The virus offected more than 200,000
computers across 150 countries, including causing major disruption to NHS computer
servers in the UK. The attack was formally attributed to Morth Korea and had
estimated financial impacts of 54 1o 58 billion ocross aoffected ﬂ-l‘s:l:lﬂl-ﬁﬂﬁﬂl'IE-"

4 DCME, Cyber Security Breoches Sirvey 2022, March 2002, This figure relodes o the ool of oyber incidents thal hod o maoleril impod =
wg. logs of monay or dale, and mey represent on undesrelimabe ag i reliss an Frmg” own omseemen| of the coal of brecchs, ood doss
el comhens The top 1 par cond of incidents by cost 1o eveid a heovily skewed disgdbutoon.

1 %irad, The undold story of NotPiehyo, fhe most devosdofing cyber-attack in fislory, August 2018

1 Rgrnusranes Mawd, Re-imsunancg b loks minimal shor of $8 B WannaCry sconamie loen, May 7017 end Brasdeam Saftwarn,
Wonnolry: Lessons fearmed 1 pear foler, Moy T018.
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+=  SolarWinds (2020). SolarWinds was an allack on a major US (T firm, which spread 1o
the firm's clients through software updates to o system widely used o monage IT
resources, This allowed hackers lo access sensifive informafion in over 18,000
customers’ computers, including high-profile private companies such as Microsoft and
Irtel, as well as several agencies of the U3 government. The affack was officially
altributed to hackers linked fo the Russian siale by US and UK officials and had
significant security implications, as well as indirect costs reloting to the investigation of
data occessed during the breach and security mitigations, estimated to amount fo
billions of dollars.™

" Aftack on the Irish Health Service (2021). Ireland's healthcare system was hit by o
ransomware altack in May 2021, leading 1o the Health Service Executive of Ireland
taking its IT systems offline and resulting in major disruption 1o healthcare across the
country. The allack resulted from a *phishing’ email, and spread through the Irish
healthcare system’s [T, encrypting and disabling systems and accessing sensitive
personal dala, While the perpelralors of the allack reacted fo the ensuing public outery
and provided the decryplion key, the disruption it coused was estimated to have cost
the Irish government up o €100 million, with further unquantified effects on public
health relating to the attack.®

2.40  Those cyber-attacks that have entailed the largest costs have shared several common
features:

- Suspecied, or explicitly attributed, involvement of siate adors from hostile states such
as Morth Korea and Russia. Small-scole cyber-attacks are o widespread phenomenon
and often perpeirated by private aclors with financial molivations. However, the level
of complexity and experfise required to conduct a large-scale cyber-attack remains
considerable, and offen is only held by adlors working with nafion states, or in foct co-
opearafion with them. These aflacks often hove wider motivations than purely financial,
such as the infention fo access sensitive data, or cause widespread disruption, which
can make them significantly more disruptive and expensive fo resolve.

s  Targeting of o state’s insfitulions or critical national infrastructure. Many of the above
atlacks were particularly domaging as they either direclly fargeted, or indirectly
affected, public bodies or critical national infrastructure. In many of the above cases
legacy IT infrasiructure made these bodies more vulnerable to atiacks torgeting
weaknesses in software systems.

. Significant unimended consequences flowing from the attack. Widespread disruption
outside the intended impocts of o cyber-oftack is a commen feature of many of the
above incidenis. MotPetya was specifically fargeting Ukraine but hod global impacts
through contagion fo multinational corporations with Ukrainian clients, while
WannaCry hod significant unintended impads on the UK healthcare system. Maost

=T Waorld Conesda, E:_[.ﬂ.lﬂi LY warkwidle coaf of |||M:H:g|'|ﬁ-|g Solainds Oman back could b dn tha billang, Janmey 2031,
+ BTE, H5E cybev-otiock cost s £43m, coufd rise fo €100m, Febmaary 2022,
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clearly, the perpetrators of the attack that affected the Irish healthcare system were
alleged to face public pressure relating to the impact the ottack had on patients,
leading to the sharing of o decryplion key.™

2.41  The Russian invasion of Ukraine has heightened cyber risk globally ond may have increased
the threal of further serious allacks on the UK (see Box 2.1). This comes on top of an
environment of increasing cyber risk before the invasion, with the UK, US and Australia’s
eybersecurity autharities making a joint statement in February 2022 through the US's
Cybersecurity and Infrastructure Security Agency (CISA), recognising an increase in 2021 in
"sophisticated, high-impact ransemware incidents against erifical infrastructure organizafions
globally” * Post-invasion, both the FCDO in the UK and CISA in the US have published
research altribuling cyber-attacks on critical national infrastructure in the UK, Europe, and
the LS fo the Russian Intelligence services.™

Box 2.1: Cyber-attacks during the Russian invasion of Ukraine

The pericd following the annexation of Crimea by Russia in 2014 was characterised by sustained
cyber-atlacks against key Ukrainian infrastruciure by Russion-linked groups. In November 2015,
the Ukrainian power grid waos hacked by groups allegedly linked to Russia, leaving an estimated
230,000 customers in Western Ukraine without power for up to six hours.® The successful ottack
in 2015 was followed up h:,l the MotPetya ransomware atfack of 20017 [dia::us.sa:l above)|, where
the total cost of the attack was esfimated at nearly 510 billion globally. The White House dubbed
the attacks as the "most destructive and costly cyber-attack in history® " The ‘NotPetya’ attack was
also the first time Western officials publicly attributed a cyber-attack to groups linked to the
Russian government, with the Mafional Cyber Security Centre [NCSC) in the UK releasing o
statement 1o this effedt in 2018.°

The run-up to the next Russian invasion of Ukraine in early 2022 also saw continued cyber-
attacks from Russian-linked groups, though at a much smaller scale in comparison to the major
attocks witnessed in 2015 and 2017. Ukrainian government officials reported in Jonuary 2022
that an estimated 288,000 cyber-attacks were recorded in the first 10 months of 2021, on fop of
the 397,000 ofiacks that hod been recorded in 2020.¢

Against this backdrop, many analysts had expected cyber-attacks to fealure heavily in the conflict
following the full-scale invasion of Ukraine in February 2022. It has been argued by some
commeniaiors that Russia has so far refrained from large-scole cyber-afiacks agoinst Ukraine
because the Russian military were also making use of the infrastructure in the country.”

Despite the war remaining largely conventional to date, it appears that cyber-atiacks have
played more of a role in the conflict than inifially realised. There have been reporfed coses of
Russian cyber activity just before the invasion, including attacks on Ukrainian and European
satellite communication systems in late February.! And in March there were more otfacks as the
war intensified, including the hacking of o Ukrainian nuclear power plant and the breach of a

2 RTE, Ssate ofd nol poy ransam for decryplion bey, Moy 2021

= CISA, A02T Trends show increased globalised Hheat of ransomwore, Febreany 20232,

H G, uk, Ruossnas FEE |hﬂ|;{fﬂ mefealy; foctalioat, Aol 2027 and CI54, Russien Smmﬁ;mmm‘! and Crimeal crhﬁr Theaeats b Cridkeal
Indrastriciure, Moy 20232,
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Kyiv-based media ogency that had its data stolen by Russion-linked hackers.? More recent
analysis by Microsoft suggests a correlation between military advances and cyber activity (Chart
A sets out the number of these attacks, by sector of the economy lorgeted).” Another indired
aspect of cyber risk that hos played a role in the conflict is in the form of disinformation.
Although many Russian state outlets were banned on Facebook and Twitter, there are continued
allegations of the premaotion of false norrolives online, through social networks and video

platforms.’
Chart A: Cyber-attacks on Ukraine by Russia since the invasion began, by sector
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It remains unclear whether the lack of o catastrophic cyber-ottack related to the conflid stems
from Russia's choice of offensive tactics, Ukraine's defensive capability, or evidence that such
attacks are harder lo mount or less impactul than previcusly thought. However, as this is a
report focused on risks to the outlook, and in the absence of mare information to substantiate
the first two hypotheses, it takes as its slarding assumpfion that a major, successhul cyber-attack
on the UK remains a material threal and looks to estimate its potential economic and fiscal
consequences |ater in this chapter.

= Tha Ecomamisl, Cybermiiecks an Liraine ore conspicuous by el obsance, March 2003,

* Thes Whits Howsa, Stalement from the Frecs Secretony, 15 Fabosary 3018,

“HCEC, Rusion military “sleasd cedoindy” maponible for destruciive 301 F cpber-odiock, Fabaary HH8
“ Thes Guardion, Likraine hit by ‘massive” cpber-attack on government websiles, Janooey B022.

* Thas Econominl, Cyberaatiocks on Ukmine are conspicuows by their aheence, Manch 2027,

"Eostaers, the cyber wor batwonn Liraine ond Bussia; An overview, Moy 2003,

" Tha Ecomomist, Rucsio is saaping Twiller users outride the West fo ifs side, Moy T0272.

' Micreacl, Special Report: Ukraine, Apnl 3023,

' Polilica, As wor in Ulkrodne evolves, so do disinformsotion doctics, March 2073,

2.42  From a fiscal perspective, the likely impact of a major eyber-attack could include indirect
fiscal costs from economic disruption or direct claims on governmen! spending o mainiain
crilical national infrastruciure or suppor! affected businesses. Cyber risk is currently largely
borne by the privale sector, with many firms using cyber insurance to mitigate polential
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financial losses [43 per cent of businesses reported being insured against cyber risks in
some way according 1o the DCMS Cyber Breaches Survey).™ However, the cyber insurance
industry faces renewed challenges in the face of a riskier cyber landscape given the rise in
ransomware, a less stoble geapolitical situation, and growing risks of globally correlated
incidents. This is coupled with existing challenges relating to the sector’s relatively short
lifespan thus far, and so lack of contexival data to aid pricing of insurance policies,™ Chari
2.14 uses Marsh's Global Insurance Pricing Index 1o illustrate the significant increases in
cyber insurance premiums that hove foken ploce over the past two years, with pricing
increasing by 102 per cent in the first quarer of 2022 alone.®” The insurance broker and
risk advisor notes that this increase has been “driven by ransomware claims; with confinved
merket deterioration and redection in capacity”™, causing it to diverge significantly from
talling pricing elsewhere in the market [os evidenced by the declines in the compaosite
iNSUFANCEe series),

Chart 2.14: Changes in insurance pricing for cyber insurance
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243  Previous experience suggests that, while the privale sector may continue 1o bear the risk and
associated costs of cyber-attacks without the inpul of government, a failure of the insurance
sector to keep poce with levels of risk could put pressure on the public purse. One example
of the Government facing fiscal exposure due to a lack of available insurance is the creation
of Pool Re to address o lack of o terrorism insurance sector during the IRA bombing
campaign of the 1990s (Box 2.2). This addressed a marked failure in the face of a risk that
was difficult o quantify given a lack of avoilable precedent and that could potentially be
very significant in value - both features that are commen to cyber risks.

= DS, Cyber Securdy Breoches Swrvey 20F2, March 2072,
* Hirernd Busivms Risssrsy, Cyleripaunfy inurance hia o big prables, January 2001,
¥ Morsh, Globaol Inswrance Movkel Index = QT 2022, ocosssed June 2072,
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Box 2.2: Government-guaranteed insurance agoinst systemic risk (Pool Re)

Faced with risks seen 1o be too large, 1oo uncertain, or oo highly correloted for privale companies
to offer insurance against, the Government has previously extended guarantees to privale
insurers, ‘re-insuring” the risks they take onlo their balonce sheet and seeking to take on the
‘systemic risk’ element that would overwhelm any individual insurer.” For example, during the
pandemic temporary reinsurance schemes were infroduced to deal with the high levels of Covid-
related risk in cerfain seclors — including the Live Events Reinsurance Scheme and the broader
Trade Credit Reinsurance Scheme.” The Government also intervened in the market for floading
insurance on homes through the ‘Flood Re’ scheme. This was sel up in the aftermath of the
damaging 2012 floods and allows insurers 1o offer floading insurance on homes al much lower
prices than would be commercially viable, funded by a government levy on the seclor instead of a
guaranfee,”

The longest-running governmeni-guaranteed reinsurance scheme {and most relevant as a
comparator o the cyber insurance market] is Pool Re. Pool Re was set up in 1993, in the woke of
the 1992 Baltic Exchange bombing by the IRA which, alongside other attocks perpetrated by the
IRA throughout the early 1990s, hod destabilised the market for terrorism insurance on
commaercial properies, Given bolth the potentially very high costs associated with terrorist allacks
on commercial property and the high degree of uncerainty associated with predicting the
frequency and severity of those altacks, many insurers hod withdrawn from the terrorism
insurance market, Given the damaging impact on the wider economy should commercial
properties become uninsurable, government intervention was deemed necessary.

Pool Re functions as a ‘pooled reinsurance’ scheme, through which around 5 per cent of the
UK's lerrorism commercial propedy insurance market operates. The scheme covers insurance on
nearly £2 frillion of assets in the UK in respect of physical damage [ond associated business
interruption) relating to conventional terrarist attacks and chemical, biological, radiclegical and
nuclear attacks, as well as physical damage relating to cyber-ottacks. Since April 2018, Pool Re
has provided cover for insurers of ‘remote digital interference’, which relates to lerrorist attacks
with a cyber trigger, but specifically those resulling in physical damage. This is different from the
broader cyber risks quantified throughout this chapler, which often include impacts on revenue
and infangible assels,

Insurers pay premia to Pool Re, which are then invested fo creale pooled reserves thol can be
drawn on by members when o lerrorist event occurs, These reserves now amount fo over £6.9
billion [Chart B), in additien o which Pool Re holds further reinsurance from the global insurance
sector worth £2.5 billion. Pool Re pays part of the premia it receives (around half), and some of its
investment returns [around a quarter) to the Treasury, in exchange for an unlimited guarantee
should Pool Re require additional funding 1o meet its members’ needs after a terrorist event.
These payments have resulled in a further £1.4 billion ‘buffer’ to costs incurred by the scheme,
above which the Treasury guarantee would take over. Therefore, taking into account the ‘excess’
paid by members, Pool Re is in tolal able 1o abserb £9.5 billion of losses from its own balance
sheet, and £11 billion before needing 1o call an the guarantes and hitting the public finances.”
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Chart B: Pool Re hierarchy of obligotions
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Fiscally, while an unlimiled guarantee is a significant exposure on the part of the Government,
Pool Re has thus far been self-contained in absorbing terrorist risk in respect of commercial
property damage. The scheme has paid oul over £1.25 billion in relafion to 17 ferrorist attacks
since its formation but has never called on the government guarantee. However, this is not 1o
suggest that in the event thot signs of weakness in the cyber insurance prompted a similar
intervention, a parallel scheme would be equally resilient. Given Pocl Re has had nearly 30 years
te amass the reserves now able to absorb significant future losses, the more imminent threat of
cyber risks, and the polentially high impoct of a catastrophic attock could combine to make an
unlimited exposure to this risk more fiscally challenging than terrerism risk has proved to date.

= HM Treeasury, Gevernment ai snsurer of fosl resan; mensging candingent Fabdites in the public secler, March 2020,

" The Live Evenls Reinsurance Scheme was onnounced in Augusl 2021 and offered governmend reinsuronce for insurers providing
cover agaiml B concallalion, poilparemaent, releceton o abamdanmant of e owandi dus b new govammant resiriclong in
responss o Covid:19. The Trads Credit Reinsuroncs Schema wos omnounced in June 32020 ond peowided reinsonomoe for inssnens
proding insurdncs ke businsusey feer sitwaliony = which cugleman awe menaey for producs or serviees bl canned pay Iheir debls, ar
oy tham lala.

 Fiood Fe, How iz Flood Re funded?, ccossed 23 June 2020

S MM Tramsury, HA Treasorny's aedie of Pool Beinswrancs Campany Limited: Faal Rapard, March 2000

244  Fiscal costs arise too from the mitigation of cyber risk, although these serve fo lessen the
possibility of a major cyber-aftack crystallising and reduce its costs when it does. The
Government pledged £2.6 billion over the 2021 Spending Review period for cyber and
legacy T, in addition to funding for the UK's Mational Cyber Force.® In its 2027 Mational
Cyber Stralegy, the Government sel out priorities for this funding, including investing in
building expertise in cyber risk, aiding businesses in improving their cyber protection,
warking on technologies relevant fo cyber-security, as well as working directly to mitigate

= The Malienal '[:'rhm Famen s @ A narhiE Dabeaan e LK s dafancs end bl e aparahong, Mdpenniba fear |l:||.l'|h'|ri||:_| EyEHIT
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threats to the UK and international partners. While a world of heightened cyber risk may put
pressure on these commitments, this pressure can be considered as implicl in our higher
defence spending scenarios. Government spending on cyber resilience is also in addition to
mitigotion occurring elsewhere in the public sector, with the Bank of England becoming one
of the first central banks to run cyber stress tests on the financial sector, Its pilet in 20179,
and ifs full 2022 cyber siress test, invited major banks to assess the impad of a significont
cyber-oftack on their systems fo better understand potential vulnerabilities and improve the
resilience of whal is the UK's most profilable, and internationally connecied secior,™

Cyber-attack scenario

2.45  In order to quaniify the potential fiscal impad of o major cyber-attack for our geopolitical
siress test, we present an illustrative scenario of a significant attack on critical national
infrastructure that draws on estimates of the economic impact of an attack from the
literature. Table 2.1 sefs out a range of academic estimates of the economic impact of o
cyber-aftack, the majority of which focus on large-scale global attacks with some level of
contagion. In line with the commen foctors shared by the cosiliest attocks of recent years (sel
out above) we use o Cambridge Centre for Bisk Studies {CCR3) scenario from 2014 that is
based on an attack on the UK electricity grid, of the sort of scale where perpelrofion by a
state, or state-funded, actor would be likely.*” An attack of this complexity and scale remains
unlikely, given the high level of experiise required, and the significant time likely required 1o
prepare an attack of this type (otlacks on the Ukrainian elediricity grid in 2015 and 2014
took an estimated 19-31 months to prepare, and were still quickly discovered and
neutralised).”’ However, the impad of this type of aftock does resemble cyber-related
disruption that has occurred in practice, such as the Colonial Pipeline cyber-attack in May
2021, a ransomware attack on the US's largest oil pipeline that resulted in major disruption
to fuel supplies ocross the south-eastern United Siofes_*?

* Bonk of England, Predentiol RBegelation Authonty siodement on the 2022 cpber stress fesd; Refoil poyment system, December 20021,

= Eally, 5., E. Laveradl, E. I. Oughdan, J. Copic, 5. Thacker, R. Panl, L. Fryer, G. Kamsara, T. Evan, 5, 1. Rulfls, 8. Tuveson, A W, Caburn,
D. Ralph, and J. W, Hall, Integrated Mnfrostreciure; Cyber Rezilency in Sooety, Moppng the Conseguences of an Inferconnecied Dégital
Ecaramy, Combridge Cenlre bor Risk Shudies, lanuory 2016,

¥ Moehmepar, L., The sedversive irlemmo: why cpbar cparofians fall thart of sxpeciofans, lnlarmalicns! Security, Oclabar F021,

2 Beuters, Cyber affock shets down ULE. fuel pipeline Jugalar’, Biden briefed, Moy 2021,
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Table 2.1: Academic estimates of the impact of a major cyber-attack

Organissfion  Year Typa of aftock “Quanification

Combridge Cantre 2014 Cyber-afiock on electrical power fransformers Bebaeen £49 - E447 billion

for Risk Studies impoact on the UK scononmy

[ovar five years)

WAF 2018 Aggregaote cost of cybar-afincks on the finoncial Betwean 5270 - 5350 killion
secor in an ‘mxirema’ scenaric where mojor afiacks  cosf fo the global financial
are frequent, with a high degree of contagion sector annuolly

Lieyd s 2019 Ronsomware afiack on a global corparation, that Batwean 5B5 - 5193 billion

has contogion effects on other businesses ocroas the  cost fo the global sconcmy
waorld, with an overoge of o week's systern outoge  depending on number of
infected companies
Lleyd's 2021 Mojor cloud service provider suffers a total systern Bebwasn 54.6 - 553.1 killian
oculage [due fo malicicus code], meaoning ol users  cosffo the LS economy
of the provider experience bugness inferrupfion depanding on duraticn of

outoge
Mew York Federal 2021 Cybar-oftack on US financial system, impacting Upia 5122 billion cost o tha
Raserve paymant syshems U3 economy for o one-day
cuioge

2.446  The CCRS scenario describes a cyber-ofiock cousing severe disruption to elediricity
disiribution in the South East of the UK, including London. The attack involves power
blackouts caused by the mass distribution of malicious software across the electricity
network, allowing the disabling of multiple eleciricity substafions, and cousing ‘rolling
blackouts’ as new subsiations are inhibited just as others are repaired or brought back
online. We use the paper’s central scenario for our fiscal modelling, which involves the
compromising of 95 eledricity subsiations with malicious software, causing a rolling power
outage for three weeks affecting up to 11.3 million customers a day, as well as brooder
disruption fo digital communications, and water supply and freatment.

2.47  Owerall, the poper involves a peak-fo-trough GDP shock of just over 3 per cent in one
quarier, or a fall of 1.6 per cent in finoncial year 2024-25 (left panel of Chart 2.1 3). While
the poper ossumes a refurn to frend cver a two-year horizon, we assume a shorier recovery
within a year. This reflects the experience of the pandemic, in which the aconomy
rebounded rapidly from disruption fo particular adivities, aided by fiscal support from the
Government. A significant cyber-allock on the UK could alse have longer-term effects on
produdivity and GDP, for exaomple due to higher overheods faoced by businesses fo maintain
higher cyber resilience (e.g. updating computer systems more ofien), or just increased
disruplion from more frequent, smaller atlocks. However, the high level of uncertainty over
how to quantify the cost of such additional resilience in o higher-risk world has led us not fo
atternpt to include this longer-ferm impact in our scenario.
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Chart 2.15: GDP impact of electricity grid cyber-attack scenario
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2.48  Qur scenario includes both the indirect fiscal impoacdls associated with this economic shock,
as wall as direct costs from the Government providing further support to affected sectors.
Based on the experience of the financial erisis, the pandemic, and this years cost of living
erisis, successive UK governments have intervened lo mifigate and socialise the impact of
large, temporary, exogenous shocks fo the economic activities of households and firms, of
significant cost to the public finances. The CCRS scenario provides a disoggregation of the
sectoral impad of the crisis (Chart 2.168), which we use to calibrate the value of fiscal
support that might be delivered. Our stylised scenario assumes the Government bears the
cost of all direct and indirect effects on "government and emergency services’ [E2 billion in
2024-25 terms), as well as around half the direc! impact on the privale sector, coming fo a
total of £16 billion of suppont during the crisis period.® In pracice this might be
concentrated on seclors relafing to critical national infrastruciure (e.g. water and waste
management]. And while large in absolule lerms, it would be small relative 1o the hundreds
of billions of support extended during both the financial erisis and the pandemic.

9 Hgra, ‘St alfeck rolobs 1o scasamic damage incured by the peser-oulegs Healf, with ‘indirecl’ affect illvatraling tha impod of tha
longerlasfing mooroeconomic consequencas of The atfodc
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Chart 2.16: Economic impact of electricity grid cyber-attack scenario by sector
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2.49  Taken fogether, the direct and indirect effects of the cyber-ottack scenaric add nearly £2%
billion {1.1 per cent of GDF) fo public sector net borrowing in 2024-25 [right panel of Chart
2.15], split nearly equally between government spending and wider macroeconomic effects
that add £14 billion and £13 billion respectively. The macroeconomic impact of the cyber-
attack continues inte 2025-24, adding £1 billien fo borrowing. This contribuies fo our stress
test scenario later in the chapler.

Economic fragmentation

2.50  In addifion to the polential fiscal costs associated with rising conventional and cyber-security
threats, rising geopelitical tensions could also put al risk the gains from deepening global
economic infegration thal we have wilnessed over the past 70 years. As witnessed during
the interwar and Cold War years, countries could become more inclined to subordinate
economic openness fo domestic or internafional security pelicy aims. Larger economies and
trading blocs such as the US, China and the EU could set domestic trade and investment
regulafions lo malch their perceived ‘compelitive’ interest, without regard to mullilateral
agreemenis. As discussed below, there are some initial indications that such a refreat from
global economic infegration is already underway.

Current outlock for global economic integration

2.51 Having accelerated rapidly around the turn of the century, there are signs that the pace of
global integration hos stalled on some measures and reversed on others since the global
financial crisis in 2008, After growing rapidly in the 2000z, global trade as a share of GDP
hos declined from a high of 31 per cent in 2008 fo 26 per cent in 2020, with trade infensity
falling faster among low- and middle-income countries (Chart 2.17). Global foreign direc
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investment (FOI) peaked at 5 per cent of GDP in 2007 before falling back 1o 1.4 per cent in
2020, with investment falling faster from a higher [albeil more volatile) peak ameang high-
income couniries. While on most measures the levels of these cross-border flows remain at
or near the hundred-year highs they reached af the end of the last century, it is their
continued growth that matters for confinued improvements in global produdivity resulling
from increasing specialisation and returns to scale.* And there are growing risks of o
change not just in the pace but also in the direction of global economic integration. We
discuss the implications of integration for the economy and public finances in Box 2.3,

Chart 2.17: Glebal trade and invastment flows

—_ Exports of goods and services 5 MNat FDI inflows

a0 5

35 4
[ a 4 -
i o
© 20 e
=] E -3
B s 3
3 e W 1] 3 2

10 -

Lew e mildla incomas
5 4 1
e iy by OIS
o - : ; 5 ; ; 0 4 ; 5 : : :
1970 1980 1990 F000 9010 070 1970 1980 1990 2000 2010 2030

Sewurod: Weorld Bank

Box 2.3; Why interconnection matters for the aconomy

Growing inferconnection between economies has been o significant foctor in spurring economic
growth, increasing average income levels, and reducing absolute poverty levels across the globe
over the past two cenfuries.” Interconnection between countries can be facilitated through
multiple channels including frade in goods and services and movements of capital.

Trade in goods and services. Economic theory and empirical evidence suggest that greater trade
intensity increases preductivity and real GDP over the long run. There are several different
channels through which this happens. First, trade con boost the level of productivity by allowing
countries to specialise in their areas of comparative advantage - through opening up exporting
opportunities for products that a country is relatively more efficient of producing, and allowing a
country to import producis that it is less relatively less efficient ot producing. Increased trade
intensity can alse have dynamic effects on productivity (longer-lasting effects on growih rates) by
allowing countries fo access new fechnologies and knowledge that supports innovation and more
efficient modes of preduction.” It can also enhance welfare by increasing the choice of produds
that consumers have occess to or by lowering prices.® Increased trade infensity hos been fuelled
by the progressive liberalisation of global frade policies. Stronger economic growth os o result of

™ Shalie radurma ba producheily ingrsesn with grosdl in Sdegration; bul e el ol valuren alio malan for dyramie praductivity imgects
thiroug h lechnology ond knowledpe spiliovers.
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greater frade infensity boosts the public finonces by increasing growth in domestic tax bases and
thus government revenue, offen by more than is lost from the lowering of tariffs on trade.

International capital flows. Access to international financial markets allows for greater
diversification of investments, ]m,prmred rish—shuring, and a more efficient allocation of g|c|-1:|-|:|f
resources.” Increased foreign direct investment is also found to have a pesitive impact on GDP
throeugh human capital transfer and the development of financial markets.®* The broadening and
deepening of international capital flows have also helped to reduce long-term interest rates in
advonced economies.! Movement of capilal can therefore support the public finances by
boosting real GDF and tax revenue, as well as potentially by reducing debt inferest costs.®

* Revanga, A, and A Gonrales, Trode bk been a gplabal farce lor leas powerhy ond higheer incomes, Weeld Bank blags, Febrsary
2017,

b Spm CHER, D¥scomsion paper Mo, 3¢ Brexil and e OBR's forecosdis, Oclober 2008, for mons indormaolion on the theorefico! and
ampircal links batewsen Irads inleniily and scamamic growlh,

¢ Were, M., Differentiol effects of frode on econcmic growth end investmenl; o cross-counfny empirical ireestigation, Jowmal of Africon
Trade, Decamber 2015

* Oibstleld, M., Risk-taking, global diversification, and geowth, MBER Working Foper, June 1992,

= admbraji, M A pad M, K. Almaafis, Foceipn dinect investment and scomamic growdh lenafure revies from 1994 1s 2012, Procedia-
Sockal and Baheiorod Sciences, Moy 2014,

"Wornack F. E., ond ¥, €. Wameck, Infernational copital Hows and LLS, interes? rofes. Joumal of Indsmolanal Money ond Finance,
Ohclobaer 2009,

#Carwalho O, and M. Fidona, Copital indlows and eoeo area fong<term inderest rates, Buropeon Central Bonk working poper, Juna
015,

2.52  The slowdown in the pace of integrafion in global frade and investment has been driven in
part by the pursuit of more protectionist policies globally. The latest round of comprehensive
multilateral trade |iberalising negofiations ot the WTO was initioled in Doha in 2001, but
negotiations broke down in 2008 and progress since then has been minimal. Courtries
have increasingly moved fo sign bilateral or plurilateral frade agreements with more like-
minded countries, but the pace of their creation has also slowed in recent years. Mew
agreements in force notified to the WTO numbered ot or below 15 per year from 2016 fo
2020, having previously numbered above 15 every year since 1999, except for 2001.%

253  The slowdown in the pace of trade liberalization can be seen in global average tarift levels.
The global trade-weighted overage applied tariff rate fell rapidly from 22 per cent in low-
and middle-income countries and 5 per cent in high-income countries in 1994 fo 6 and 2
per cent respectively in 2008 [Chart 2.18). Since then, the poce of liberalisation has slowed,
with tariffs falling on addifional 2 percentage points in low- and middle-income countries in
the decode since the financial crisis, and not ot all in high-income countries. Similarly, the
Global Trade Aleri has fracked new measures related to trade globally since 2009 and has
found that the number of new protectionist measures increased from 360 fo 1,198 between
2009 and 2019 (Chart 2.19).

“'Waorld Trode Organizofion, Regional trode ogreements; occessed 23 June 2022,
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Chart 2.18: Global tariff rates
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Chart 2.19: Increasing number of new protectionist measures globally
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2.54  After also becoming substanfially more open in the 1990s, the pace of global capital
markel infegration has alse slowed in advanced economies and reversed in emerging
markets in the subsequent two decades. The Chinn-llo index of capital maoarket openness
suggests a reduction in openness ameng ‘less developed’ and ‘emerging market’
economies from the financial crisis in 2008, vp to the mos! recent data in 2019, In contrast,
‘industrial couniries” saw a similar weakening in the index during the financial crisis bul
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relurned lo their former levels of openness in the most recent dala,* The economic
consensus around the desirability of unfettered capital flows hos also weakened, with the
IMF updating its advice to give countries more flexibility 1o use capital flow management
measures to sofeguard macroeconomic stability.®

2.55 A move away from the mullilateral system by the US — the country most responsible for its
craafion and development - has accelerated some of these trends. The US began blocking
reappoiniments to the WTO's appellale bady in 2011, resulfing in the breakdown of the
organisation’s dispule resolulion system by 201%. The US substanfially raised tariffs under
President Trump, wilth mos! directed at China — US tariffs on Chinese impors rose from 3.1
per cent in 2018 fo 19.3 per cent now, with Chinese tariffs on U3 imports rising from 8 fo
21.2 per cent in response.” Alongside the tariffs impesed on China, traditional parners of
the LS such as the EU and UK were also hit. In 2018, the US announced tariffs of 25 per
cent on all imperts of steel and 10 per cent on impors of aluminium.* The lariffs targeted
steel and aluminium imports from all countries with the exception of Mexico and Canada.
The EU al the lime was the second-largest exporter of steel and aluminium o the US after
Canada.™ The move to impose tariffs on EU steel and aluminium exports was followed by
refaliation, with the EU imposing tariffs on largeted US products.”’ In March 2022, President
Biden rolled back the tariffs and instead opled for o quota on UK steel impars, following
similar deals with the EU and Japan.”™ While the new measures are less restriclive than
under the Trump adminisiration, the current trade arrangement is significantly more
profectionist than under previous US administrations before Trump.

2.56 Beyond the generalised rise in protectionism, the world’s major economies are increasingly
using trade and investimen! restrictions 1o achieve wider policy aims — including for security
reasons and as a lever o help on the path fo net zero. The number of entities sanctioned by
the US has risen ten-fold over the past two decades from 912 in 2000, to over 9,000 in
2021, with individuals and firms in Russia, North Korea, and lran accounting for 35 per
cent of the most recent total.™ The Russian invasion of Ukraine has seen the West respand
with a sweeping package of trade and investment restrictions.” In July 2021, the Evropean
Commission presenfed its propesal for establishing a carbon border adjusiment mechanism
that would, in effect, impose a tariff on the imports of those countries whose policies for
fighting climate change are less ambifious than thoese in the EU fo aveid ‘carbon leakage’. ™
The merits of these wider security and environmental objectives aside, their effect is 1o
reduce cross-border rode and invesiment and economic connecledness,

257  The forces undar|"ring thesze trends foward greater glﬂbu| BEOMOMIIC ﬁugmanfuiiun show few
signs of abating in the coming years. The WTO is focused on internal reform, leaving litile

= Chann, M., and H. e, The Chinn.Ma fndes: o de jee messare of firancial epenness, Avgust 2021,

“ IMF Blog, Why Hee IMF is updoling ils wiew on copilal flows, March 2022,

4 Pabsreon Ineditube for Infermoticnal Economics, US-Ching trade wor fariffs: on upsfo-dode charl, Ageil 20272,

“ Thwn ‘White Houss, What you need to know: Sectron 332 mesbigalions and fardis, March 2018,

** Pefsrson Inaliute for Infeenotional Economics, Europe is pusféng bodr ogains! Trump s steed and aluminiwm fardfs, Monch 2018,
T CHBE, Tonfe wil coat Harley-Davideon mare than 540 million in 2018, Ociobar 2018,

2 BRC M, LIS rolls boeck Trump-ena faniffs oo UK shesd, Morch 20232,

1 Tha US Depariment of the Treasury; The Treasury 2021 sanchions review, Ciclober 2021,

M Thea White Heuss, kelned by alles and partner, e Unded Slates imposes dueaslafing cosls oo Resibe, February 2070,

% Europeon Council, Council ogrees on e Carbon Border Adiustment Mechaniss [CEAM), March 20272,

&1 Fiscal risks and sustainability

INGDO0119290_0067



Rising geopolitical tensions

prospect of success for any renewed round of multilateral trade liberalisation negotiations.
The growing use of economic policy for wider security or environmental policy aims can
become self-sustaining, as torgel countries seek fo reduce their exposure or refaliale with
restrictive measures of their own, The disruption 1o global trade brought about by the
pandemic has also prompled growing calls for firms to shorlen supply chains to boost
resilience. In a 2021 survey by McKinsey, almost 70 per cent of respondenis said they
expected to pursue some form of regionalisation of supply chaing in the next three years, 1o
address weaknesses exposed by the pandemic.™ Popular support for trade and
globalisation has also weakened, with the proportion of people globally saying that
globalisation is good for their country falling by 10 percentage points between 2019 and
2021, 1o less than half.™

UK economic cpenness in comparative perspective

2.58 Having been at the forefront of past waves of global economic integration, the UK is
increasingly lagging behind other major economies on several measures of economic
openness. Brexit wos the first example of a couniry choosing to leave a regional trode
ogreement, and the terms of the Trade and Cooperation Agreement [TCA) between the UK
and EU has significantly increased non-tariff barriers relative to being o member of the EU
and we expect that will lower UK exports and imporis by 15 per cent in the long un.™

Having been ihe second-most open economy io frade in the G7 in the late 19%90s, the trade

intensity of UK GDP was the third-lowest level in the G7, above the US and lapan, in 2021

{Chart 2.20). Inward FDI flows have also slowed since a spike in 2016 with the acquisition

of Arm Limited by Softbank. While the UK regularly saw inflows as a share of GDP at or

near the fostest rates in the G7 before 2016, FDI flows have also drepped to af or near the

botlom of that group.

Chart 2.20: G7 trade intensity of GDP and flows of FDI oz a percentage of GDP
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2.5%9  While the UK's departure from the EU has opened up the prospect of pursuing an
independent trade policy, the new trode agreements reached so far with non-EU countries
are unlikely fo make up for lower frade with the EU in the foreseeable future. EU countries
currently make up seven of the UK's fop 10 trading pardners (Chart 2.21) and 46 per cent
of the UK's trade, despite accounting for anly 17 per cent of global GOP, The new frade
deals signed since leaving the EU, with Australio and Mew Zealand (setting aside the rolling
over of pre-existing trade agreements), are with countries that make up 1.4 per cent of UK
trade. The Government's assessment suggests these deals will odd 0.11 per cent to the level
of real GOP by 2035, while our latest forecast assumes a loss of 4 per cenl of GDP resulting
from Brexit,

Chart 2.21: The UK's largest trading pariners
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Impact of global fragmentation on the UK sconomy and public finances

2.60  An acceleration of recent frends toward greater fragmentation of global markets for goods,
services, and investment could have serious economic and fiscal repercussions for the UK. A
range of external estimates for the impact on the global economy of various scenarios of
rising global profectionism have been produced, shown in the Appendix. The scenarios,
mechanisms and channels vary widely. To illustrate the scale of the potential risk 1o the UK
economy and public finances from global economic fragmentation, we start with a scenario
of rising global protectionism based on a 2019 WTO working paper.™ It incorporates direct
and intermediate trade linkages ond endogenous capital accumulation. In a scenario of
uncooperative, but individually rafional, tariff rate increases on goods frade across the
warld, shown in Table 2.2, the impad is an increase in average tariffs from 3 to 26 per
cent, a decline in global frade (excluding intra-EU trade] of 17 per cent, and a reduction in

7 Bokkem, E. and B, Tek, Potential scanamic affech of o global rode conilict; profmcfivsg the medium-rum aflech with fhe WTO Glabal
Trade Model, WTO siaff working poper, Agril 20159,

63 Fiscal risks and sustainability

INGDO0119290_0068



Rising geopolitical tensions

global real GDP of 2 per cent, after four years. This reflects a scenario in which countries set
trode barriers rationally with respect 1o their markel power, unconstrained by multilateral
trade rules. We use it 1o illustrate the potential impact of an exdreme but plavsible rise in
trode barriers, rather than to forecast the shape and type of global disintegration which may
occur in the coming years.

Table 2.2: WTO working paper scenario and impact

Indonmsio " 23 4.7

2T 0.4

Lafin Americo .1 6.1 16,7 0.0
Middle Eost ond Meorthern Africa 5.7 & 0 -10.7 0.2
Brozil 8.2 13.1 -22.9 0.4
Russia r.b 5.4 -10.7 -0.4
Austrolio 3.1 1.9 15.6 0.5
India b4 7.3 -17.8 -0_5
Sub-Soharan Africo 2.9 10.3 -13.8 0.9
Turksy 1.4 5.7 -20.0 0%
EL 27 0.7 14.7 2.8 -1.0
South Africa 4.8 5.2 174 =1.0
Mexico 1.1 3.1 179 -1.2
EFTA Q.7 .6 -21.8 -2.0
United Kingdam' 2.3 27.7 -21.8 2.0
Jopan 1.9 291 -29.2 -2.0
United States 1.2 388 -55.8 2.2
China 3.7 281 -35.7 -3.1
Conado 0.9 211 -25.0 -3.3
Korea 5.5 13.3 -23.4 -3.3
ASEAM 2.3 11.4 -13.8 4.1
Global average 3.1 25.6 -17.0 -2.0

' LI parif rote baken an overage of intra-EU and ron-EU tariff, UK sconamic and trade impact amurned to equal the EFTA awrage.

2.61  The impact of lower valumes of global trade in goods on the UK is assumed to be similar to
other advanced European economies outside the EU, In a global trade war scenario, the UK
would nol be protecied by membership of the EU or ancther trading bloc. The costs to the
UK of this scenario would likely be similar 1o those of EFTA countries, which are similarly
geographically and economically interconnected with the EU as post-Brexit UK and are
estimated 1o experience a 2 per cent hit to GDP, in line with the global average.

2.62  In oddition fo the impacis derived from the model used in the WTC paper, we include two
additional factors in our scenario that would increose the costs of global economic
fragmentafion:

*  Lower services trade from higher non-tariff barriers. Global services trade wos 14 per
cent of world GDP in 2019, while goods irode waos 44 per cent {though services inputs
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are increasingly embedded in the design, engineering and transporiation of goods).*
Assuming a global trode war would increase non-tariff barriers and reduce services
trade by the same proporfion as goods frade, and scaling the hit to global GDP by the
value of global frade in services, could add another 0.6 percentage points 1o the hit to
global GOP, The UK is relatively services-dependent, with frade in services amounting
o 38 per cent of trade volumes and 24 per cent of GDP in 2019, which could make
this global figure 1oo low for the UK. Bul barriers 1o frade in services are generally
higher already, leaving less scope for newly infroduced measures lo reduce frade, so
we scale the impaoct proportionally, Therefore, accounting for trade diversion in both
goods ond services could reduce UK GDP by 2.6 per cent ol the scenario horizon,

*  Dynamic effects and fimeframe. Many economic models assume that trade alse
supporls productivity growth dynamically, with managerial and lechnological experdise
passing across borders along with traded goods and services, Those papers that seek
to model this channel explicitly generally find a large impaod, albeit with substantial
uncertainty, for example an IMF study finding that lower knowledge diffusion increases
the size of the shock of decoupling by two fo three times."' Also, the full effects of this
decoupling are likely to take longer than the four-year horizon of the WTO scenario -
for example, we assume thal the full effect of Brexit on produdtivity will fake 15 years 1o
be realised. To occount for these dynamic effects and limeframe differences, we
double the impact implied by the WTO working paper, such that the level of real GDP
declines by an addifional 2.6 per cent to a total of 5.2 per cent over 15 years (Chart
2.22).

Chart 2.22: lllustrative GDP paths under global economic fragmentation
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263 Other economic factors that we do not include could further increase the impact of global
fragmentation on global GDP beyond the path we set out above, These include:

*  Greater uncertainty about trade policy. In the shod ferm, greater trade policy
uncertainty would fighten financial conditions, weigh on confidence, and inhibit
invesiment, The IMF estimates that trade policy uncerdainty alone reduced global GDP
by 1 per cent in 2019," while its modelling found that the impact an global GDP of
the confidence and market reaction effects of US-China frade tensions would be
around three fimes their direct effects in the shor run. However, these impacts are not
thaught to cause a lasting reduction in the level of GDP,

. Lower inward FDI could further reduce productivity beyond the effects coptured by
lower trade flows, although the estimated impacts are often small. For example, the
Depariment for International Trade found in 2018 that a 1 per cent increase in the
stock of imward FDI has resulted in an increase in labour produdivity of 0.031 per
cent.™ If global economic fragmentation caused substantial repalriation of existing
invesiments in the UK, the impoct could therefore be significant; but if it merely slowed
the flow of inward FDI {which in 2019 was 2.4 per cent of the stock of inward FDI in
the UK), the impact on productivity would be minimal. However, the channels of FDI's
impoct on preduclivity are likely 1o be caplured through lower technology and
knowledge spillovers, which we include in our scenario separalely.

2.64  In oddition to the indirect effect via lower GDP, global economic fragmentation could also
impac! the public finances direcily through higher interest rates. A more fragmented world
would make it harder for capital fo cross borders, which would reduce the number of
polential buyers of government bonds. Studies in the US and eure area have found that
large international capital inflows reduced long-term interest rates between 2000 and
2006, with every 1 percenlage point increase in foreign holdings of euro area debt
reducing leng ferm interest rates by 0.13 percentage points." While the increase in foreign
holdings of sovereign debt has reversed in the US and euro area, foreign holdings of UK
debt remain around 28 per cenl, compared to 21 per cent in 2004 (Chart 2.23). If this
share were fo fall back to 20 per cent, using the elasticity found for the euro area would
increase long-term interes! rates by around 1 percentage point. We incorporate this inferest
rate rise, over a four-year period, in our scenario.

T [MF Blog, Why we mes! resis! geoscomamics fragmentalion — and how, May T22,

H Daparimend for Infemofional Trode, Understanding FOY and s impoad in ihe Unided Kingdom fow DT’ invesdmaend promation ochvidies
onil services, March 2001,

M Corvofie D, and M. Fidoro, Copital inflows and ewro areo long-lerm mlerest rales, Evropeon Cendral Bonk working poper, June 3015,
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Chart 2.23: Foreign holdings of government debt
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2.65  In our scenario we assume countries fight the trade war through non-tanff measures
(MTMs], rather than by raising tariffs. This is increasingly the way protectionism occurs, with
the WTO finding in 2012 thal “averaging across countries...NTMs are almost twice as frade
restrictive as tariffs.™* Were the UK and others to implement trade restrictions through tariffs
instead, they would raise revenue. The UK collected an average of £3.3 billien a year in
tariff revenue betwean 2015-16 and 2019-20, on an average volue of goods imports of
€446 billion a year, implying an effective tariff rate of 0.7 per cent. Increasing fariffs by
27.7 percenfage points, as in the uncooperative fariff setting in the poper obove, would
therefore increase customs revenue substantially. But it would be misleading fo assume that
the amounts raised would be tens of times higher than is raised currently because the
behavicural response to such a large fox rise would also be large. Those goods subject to
the biggest increases in tariff rates would see the greotest falls in volumes of impors,
lowering revenues. And the incentive fo smuggle goods across borders would be greatly
increased, lowering revenues further. Furthermare, fo the extent that impers continued to
arrive and tariffs were paid, the higher costs would feed through to consumer prices:
evidence from the US tariff increases on Chinese imports in 2018 suggests the pass through
to US consumers was significant.® This would reduce GDP and government revenue, while
raising debt service costs on index-linked gilts.

2.66  In fiscal terms, the combination of a 5.2 per cent level hit to real GDP by 2036-37 and |
percentage point higher interest roles means that borrowing rises significanily above the
baseline in our global economic fragmentation scenario. This borrowing impact gradually
increnses, adding an exira 1.1 per cent of GDP in 2026-27, rising o 2.3 per cent of GDP

B Warld Trode Organizefion, Wetld frade repad 20132, Mey 2013,
¥ MBEE, LS consamers fave borne the bronf of the coment frode war, Moy 2019.
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by 2036-37 [an extra £57 billion in today's terms], with higher gilt rates feeding inte higher
debt interest payments,

A geopolitical risk scenario

2.47  This section brings together the three sources of fiscal risk described above inle o combined
geopolifical stress fest — a low-probability, high-impad scenario. Reflecting the tendency for
glebal security and economic fensions to rise in fandem, if includes:

=  Higher defence spending over the medium term. We include the costs of a future
Government roising defence spending to 3 per cent by 2036-37, choosing to over-
achieve the NATO minimum for defence spending and maintaining the UK's position
as the second-largest contributor fo MATO spending in absolute terms, after taking
account of the lolest German commiiment fo increase their spending to 2 per cent of
GDF. 5pending increases by 0.9 per cent of GDF above o baseline consistent with
current spending plans (equivalent to £24 billion in foday's terms). This is assumed to
add directly to borrowing and ploce debt on a higher path, with no further indirect
effects modelled.

*  The fiscal cost of a major cyber-attack. This element of the scenario quantifies the
fiscal effects of o mojor cyber-oftack on the UK electricity grid set out above, This
invelves a 1.6 per cent short-term hit fo GDP in 2024-25 when we assume the affack
takes place, and spending of just under £16 billion in government supper, alse in that
yedr.

+  Global economic fragmentation. This element of the scenario is moadelled on a lasting
global trade war, which results in o GDP impoct of 5.2 per cent aver the nexd 15 years.
As well as hitting revenues due fo weaker GDP, this scenario also includes a 1
percentage point increase in gilt rafes relofive fo the baseline by the scenario horizon,

2.68  Taking these logether, we combine both o shor-lerm shock of a major eyber-attack with
lenger-term econemic and fiscal factors thal reduce government revenve and raise
governmenl spanding. Using a simple ready-reckoner approach, the left side of Chart 2.24
ilustrates the resulling path of government borrowing." Combining the three aspects of our
scenario, borrewing reaches a medium-term peak in 2024-25 at 3.1 per cent of GDP,
£47.5 billion above baseline, and rises further to reach 3.4 per cent of GDP above baseline
al 5.3 per cent of GDP ol the scenario horizon of 2036-37. The right side of Chart 2.24
shows the conlributions of each aspect of our scenario. In the case of defence spending,
barrowing is in line with the baseline over the Spending Review period 1o 2024-25, then
rises gradually fo 1.1 per cent of GDP above baseline by 2036-37. There is a shorl, sharp
addition 1o borrowing from the cyber-allack of 1.1 per cent of GDP [£28.7 billion) in 2024-
25, The fiscal costs of global economic fragmentation rise steadily 1o reach 2.3 per cent of
GDP in 20346-37 (equivalent 1o £57 billion in today's ferms).

¥ The ‘boseline’ we compare our scenonio ogains is an updoled version of cur Morch 3022 torecast, as set oul in Box 3.3 in Chopler 3.
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Chart 2.24: Net borrowing: baseline versus stress test
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These increases in borrowing push public sector net debt (FSND) up materially in the stress
test. The left side of Char 2.25 shows that debt stars ot 7.2 per cent of GDP in 2022-23,
from where it falls much more slowly than the baseline to reach 89.1 per cent of GDF in
2030-31 (14.1 per cent of GOP above the baseline), before rising back to 96.2 per cent of
GDP by 2036-37, 27.8 per cent of GDP above the baseline. The right side of the chart
shows that the cyber-ottack has a relatively modest impoct (around 1 per cent of GDP from
2024.-25 onwards) since it is confined to two years. Higher defence spending pushes debit
progressively higher, reaching 5.8 per cent of GDP above the baseline by 20346-37. But il is
glebal econamic fragmentation that adds more significantly fo debt, raising it by over 20
per cent of GDP by 2034-37 - thanks to the domage done to nominal fax bases by the

large hit to the productive potential of the economy and higher interest rate on government
debi.

Chart 2.25: Met debt: baseline versus stress fest

Met debt Increase in net debl by scenario
100 4 ao
1 Econorni e fragme okion
93 1 5
a0 | Cyner-afiack
5 k%
O g5 4 [ 8 Defarce sperading
I BT
E "
3 :
- & 1
[ 7 4 0
Goopalifcol stmss tos
70 i
s B e | v I l
a5 T T T S B 0
6T 002 M-S e ME-3 E36e-3F 202132 X35 P0FF-F HI30-31 AEE-34 200837
Sowrce: OMS, OBR
2.70

The majcrity of the fiscal impact of the stress fest falls beyond the Chanceller’s legislated
fiscal rules {to reach current balance and to have debt excluding the Bank of England falling
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as a percentage of GOP in three years® fime - which was 2024.25 in our March forecast).
Howevear, the near-term effects relating fo the cyber-oftack scenario and fragmentation
scenario would offect performance against the fiscal targets, with both being missed in the
siress test, The lefl panel of Chart 2.26 illustrates the effect on the current balance, which
stands ot a nearly £15 billion deficit in 2024-25, a £47.5 billion deferioration on baseline.
This is split between a nearly £29 billion hit from the cyber-attack and nearly £19 billion
from the frogmentation scenario, The right side of Chart 2,26 shows the effects on PSHND
excluding the Bank of England, which, instead of falling, rises by 0.3 per cent of GDP,
missing the target by over E8 billion. This amounts to a £37.6 billion decrease on the
baseline headroom, which comprises o nearly £34 billion delericration resulting frem the
fragmentation scenario, and a nearly £4 billion deterioration from the cyber scenario,

Chart 2.26: Headroom against the Chancellor’s legislated fiscal rules
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Appendix - papers estimating impacts of trade wars

Table A.1: Heightened geopolitical tensions

Source  Scanorio ~ Channels  Mocroimpost
WTO [2019) Global frode wor — generol  Dired goods frade, Lowar global GDP of 2 per cand of

tariff increcses, madian infermmdicte Enkages, copital 4-year horizon, and 17 per cant
increcse of 32 per cent accurmulofion (WTO DCGE  reduction in global exports
rricchal)
Bangue de 10 par cant generolised Goods frode, invesiment, Global GDP 2 par cent lower on
Fronce (2019)  increocss in global tariffs uncerfointy, productivity impact and 3 per cent lower ofter 2
{GIMF model with oddiSons)  years
WAF (20271} Ceszation of rade in high- Goods and services irade Real GDP in US and Ching iz 3 o 4

tech goods ond technology  flows, produchivity, dymamic  per cend lower after 10 years, in
botwaan two or thres global knowdedge spillovars (GIMF - US-China decoupling scenaric

harbs with oddifons)
WTC WP Wastern/Eastern bloes. Trade and tachnalogy (WTO  Wastern bloc rangs betwesn -1
(2022 Eithar complete decoupling DOGE ougmented with and -B per cent [medion: -4 per
or ratalictory foriffs (32 per  productivity diffusion) cent], in the Eostern bloc they are in
cent incraasa) #we -8 per cantto -1 1 par cant
range [madian: -10.5 par cent)
with a globol projected real incomae
boss of obout 5 per cant
MAF WED Tariffs on all US-Ching Trode, confidence, finoncial  Global GDP —0.3 par cent smollar
(October 2019] goods frade increase by 25 markets, productivity [GIMF i longer ferm
percaniage points micdal)
WAF [2019) Imipact of frode war 3 wcenanios — auto foriffs on US aconomy amaller in aoll
scanorics on US economy. everyone, fronsoclional deal, scenarics
escalafion with China

{Ganeral equilibrium meodel)

ECB {2019) United 3otes increnses toriff Trode (goods ond services] By the first yeor, global trode ond
ond nen-donff barriers on [GIMF], confidence (ECE global actvity could foll by mere
imparts from all trading global modal] than 2.5 per cenfond 1 par cent
partners by 10 per cent, respactivaly
ond the other coundries
refalicle symmatrically

Econpol (201%) Vorious US-China escalofion Goods frade, foriffs (input-  US and China volee odded folls

scanarics, including 25 par  output modal) 0.14 par cant and 0.25 par cenf in
cent fariff on oll bilateral the exireme scenaric
rode imposed by both
couniries
Cheza (207 4) Global frade wor, medion  Direct frade 2.9 par cent fall in waltare, 58 per
tariff increass 56 per cant cent fall in frade
Fa Fiscal risks and sustainability
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Higher energy prices

Introduction

3.1

Energy prices had already begun to rise as economies reopened in the wake of the
pandemic in the second half of 2021, They have since surged still higher in response to
Russia's invasion of Ukraine in February of 2022, Measured in pounds rather than dollars,
oil prices reached an all-time neminal high in May of this year, when prices were around 15
per cent higher than the peak seen in March 2012, Gas prices reached even more
unprecadented all-ime highs in real terms this year. These rises have been dramatic, but
energy price shocks are not @ new phenomenon — oil prices have risen sharply on five
previous occasions over the past half century, with significant peaks in 1974, 1979, 1990,
2008, and 2012 |Chart 3.1). Recent history has also seen prolonged periads in which
energy prices stayed high: from the mid-1970s to the mid-1980s and from the mid-2000s

to the mid-2010s.

Chart 3.1: Real gos and oil prices
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Fossil fuel prices have been highly volatile in the wake of the Russian invasion of Ukraine
and several factors, both geopalitical and ervironmental, could mean that they remain
elevated over the medium term. Sudden increases in energy prices can be highly disruptive
economically and fiscally, as they were in the late 19705 and early 1980s. One focus of this
chapter is therefore to explore the potential implications of higher and more volatile fossil
fuel prices for the economy and public finances over the five-year horizon of aur medium-
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term forecasts. Over time, the composition of energy supply con adjust in response to price
signals, regulatery changes, and other incentives, including those aimed ot meeting the
Government’'s farget to reach net zero emissions by 2050, Building on the analysis in the
climate change chapter of our 2021 Fiscal risks report [FRR), the second part of this chapter
considers the longer-run changes in the UK's energy mix required to reduce the UK's
dependence of fossil fuels and the petentiol fiscal risks associated with getting to net zero by
the middle of this century in the context of greater focus on security of energy supply.

3.3 With these objectives in mind, this chapler:

»  describes how energy is produced and used in the UK, and how its price has changed
in recent months;

*  explores the channels through which energy affects the economy and public finances;

. assesses the medium-term economic and fiscal implications of two scenarios in which

fossil fual prices are higher than in cur March 2022 forecast;

*  discusses how our energy mix could change over the long run in response fo higher
tossil fuel prices and to meet the Government's net zero forget; and

*  illustrates some of the polential fiscal risks associated with the transition fo net zero in
the context of a greater policy focus on security of energy supply.

Energy use and prices

Energy use in the UK

3.4 Energy is an important output of one part of the economy, an imporant input in the
production of most goods ond services, ond @ major item in the consumption basket of
most households, Owver the past 50 years, the UK's overall energy use has remained
broadly stable, driven by increasing energy efficiency ond a reduction in the relative size of
the manufacturing sector, In 1970, industry accounted for over 40 per cent of enargy
consumption. By 2019, this hod fallen to 16 per cent, with the fransport sector (including
beth freight and passenger use of road, rail, water and air transport) becoming the largest
consumer of energy followed by households” domestic energy use. Broadly stable energy
consumplion alongside a growing economy has meant that the UK economy is now far less
energy intensive than in the past - indeed, energy use per unit of GDP is the lowest it has
been in at least three cenfuries,’

Sen Fouguel, B, Lessans from energy hisfory for climade poficy: fechnologionl d’l-:rn;ru, demand and sconamic developmant, 7014,
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Chart 3.2: Sources and uses of energy in the UK since 1970

Inlond energy consumption by primary fuel Final energy consumplion by sector

H500 | o] '|-:1r'|.'i'|r impark B Rrweabilon 3,500 5 B Onhar

m Muckar B Bicerargy and washe § Domaskc
5000 1 ® Hatural gos Pefrol 2000 > Trans par

ool
2,500 ll'ﬁ ‘ 2,500 |
Sl I Imlllﬂ g
1,000 | [ 1,000 4! : L ‘
0 | 500 Il |

o o

16 15980 1540 ol 2000 2020 1270 R 19 2000 2010 2000
Mabs: The kel hand chad i ihe UK primary erergy commmplion by e gy sounes, Dn Thea cght b Boal ey conmumplion by
sclor, The disparity is duss o § nethiciend es wifin e poswer systom
Source: BEIS

3.5 Renewable sources moke up a growing share of UK energy, but the vast majority of our
energy (78 per cent] ulfimately still comes from — now largely imporied — fossil fuels. The
economy has steadily weaned itself off coal over the past 50 years (which mode up only 3
per cent of energy used in 2019), but we have become somewhal more dependent on gas
(40 per cent). Over this period, clean sources of energy have risen only gradually, albeit
with rapid growth in renewable sources since 2010 (4 per cent in 2019), largely offsetting a
slower fall in nuclear power since the turn of the century (6 per cent). A long-term decline in
Morth Sea production as reserves have declined means the UK has been a net energy
importer since 2004 (net imports made up 35 per cent of energy supply in 2019, as Chart
A in Box 3.1 shows). The UK has become somewhat less dependent on energy imports since
2014, partly due to a rise in the renewables share of production as coal supplies are
phased out, Qil is traded on global markets, but difficulties transporting and storing natural
gas means much of our gas supply comes from Morway, so UK market prices are more
affected by whot happens in Europe, As Box 3.1 sets ouf, these and other factors mean that
the UK is still exposed to fossil fuel price shocks, but that their impact is likely to be less than
during the 19705 and 1980s.

Box 3.1: The changing impaoct of fossil fuel shocks on the UK economy

The 19705 saw the last major global energy crises — driven first by the members of the
Crganization of the Petroleum Exporting Countries {QPEC) introducing an oil embargo on a
number of industrialised countries in 1973 and second by the Iranian revolution in 1978.°
Crude oil prices increased four-fold in 1974, then fell back somewhat before almost tripling
again in 1979, triggering the early 19805 recession. Over the decade, CPl inflation and the
unemployment rale peaked at 25 per cent and 5.7 per cent, respectively, and the economy fell
into recession (with the combination of high inflafion and recession leading to the term

’sa‘agﬂminn' bﬂing mina&].
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While the oil crises of the 1970s saw global energy prices rise by a similar mognitude as we
hove seen in the wake of the pundmir.; and Russion invasion of Ukraine, there are reasons to
believe that the overall impact on inflation, cutput, and unemployment will be less severe and
less persistent this time arcund. There are some similarities between the situation in the late
1970s and now, with the UK a net importer of energy, coming into the crisis with low
uremployment and a fight labour market, and already facing rising inflationary pressures from
other sources. But there are also important differences:

* Market power of OPEC versus Russia. As seen in the top left and right panels of Chart A,
in the 1970s, OPEC accounted for about half of global 6il produdion whereas today
Russia accounts for only 12 per cent of global il and 17 per cent of global gos
production. While logistical constraints mean that gas markets are mare regional than oil
markets, in the long run energy importers are likely to have more scope to substitute
away from Russian energy exports now than they had to replace OPEC oil exporis then.

* Energy M{fh UK economy. As seen in the bottomn left and right panels of Chart
A, the energy infensity of UK GDP has fallen by 70 per cent since the mid-1970s, driven
by energy-intensive manufacturing making up far less of the UK's economy and
impraovements in economy-wide energy efficiency. The price elasticity of demand for gas
and oil may have also risen due fo the greater availability of technologies such as electric
cars and renewable energy alternatives. Against that, the UK has also increasingly
become reliant on global supply chains since the 19705, leading o increasing reliance on
fossil-fuel-dependent industries such as the global shipping industry.

= Tha structure of the UK labour market. Industrial relations have fundamentally changed
since the 1970s with union bargaining power significantly reduced in par due to
legislative changes and dedlining union membership.” Union membership has fallen from
an average of 48 per cent during the 19705 to 23 per cent in 2021, and wage-price
spirals driven by negoliated, across-the-board cost of living adjustments for enfire

warkforces are perhaps less likely as a result - even if pressure from unions in the face of
high inflation is nonetheless intense.

= Monetary policy. Since 1997, the Monetary Policy Committee of the Bank of England has
been given independence in its selling of monetary policy 1o hit o Government-sel
inflation target. This has helped to reduce long-run inflation expectations and keep them
generally anchored around the Bank's 2 per cent larget.®
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Chart A: The economic impact of the 1970s oil shocks compared to today
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* Waddingion, I, The Politics of Borgaining: Margor Frocess ond British Trode Usion Struciural Development, 18921987, 1905,

* Blanchord, O, and Gadi, J., NBER Wirking poper: The Mocroscomamic Elfechs of O Shocka: Wiy ore the 2000w 5o Diffarent from
tha 1970s%, Mevambar 2007,

Fossil tuel prices in our forecasts

4.6 Given the confinued importance of gos and oil in the UK economy and our position as a net
imporier of bath, changes in global fossil fuel prices are a significant source of economic
and fiscal risk. Our medium-term economy forecasts are usvally conditioned on market
expeclations for gas and oil prices. We typically use the path implied by the futures curve’

for the first two years of our forecast then hold gas and oil prices flat in real terms as futures

curves are not the best prediclor of prices ot extended herizons.” These gas and il prices

! Beoousa fulures curves one refalively wolofile, s typically overogs fulunes ourves over the 10 working doys 1o our collecon dote.
¥ Bpichsfe!d, D. A., and 5. K, Rooche, UMF Working Paper: Do Commoadify Fudures Help Forecosd Spal Pricesf, Movember 2011
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feed into our economy forecast [for example via inflation), and directly and indirectly into
our fiscol forecost through the channels discussed in the next sechion,

3.7 Gas and oil prices increased sharply following Russia’s invasion of Ukraine and remained
highly volatile thereafter, with the gas price reaching a {close of day) peak of £5.40 per
therm and oil a peak of 5129 per barrel. To caplure the initial effects of the invasion on
energy prices, our March 2022 Economic and fiscal outlook [EFO) forecast used the futures
curve averaged over the five days following the invasion (24 February to 2 March) - the
latest period possible given the forecast date, We also used three, rather than twa, years of
the futures curve, because the movements in gas price futures three years ahead were
unusually significant, before holding prices flat in real terms, Chart 3.3 shows that the gos
and oil prices in our March forecast peaked ot 100 per cent and 40 per cent above their
respactive peaks in our October 2021 forecast, before falling back somewhat but remaining
above our October forecast. In March, we expected these higher prices to have a transitory
impact on inflation and GDP growth, but assumed no medium-term hit o potential output
as prices were assumed to largely fall back.

3.8 Since we closed our forecast in early March, gas price outturns have been lower than we
had anticipated, By 24 June, the lotest data shown in Chart 3.3 suggested prices in the
second quarter of 2022 would average around E1.90 per therm, compared to the £2.90
we hod forecost in March, But despite this, expected future prices are now largely higher
than assumed in our March EFD, peaking at £3.20 per therm in the fourth quarter of 2022
(compared with our Maorch forecast of £3.00 per therm), bafore falling to £1.50 per therm
by the fourth quarter of 2024. These higher futures prices for gas may reflect expected
difficulties ossocioted with storing natural gos in the foce of higher demand in coming
winters. In contrast, oil price outturns have been above cur March expectation. The latest
data suggests prices will peak ot 5110 per barrel in the second and third quarters of 2022
(compared to the 5100 peak assumed in our March EFO forecost], before falling to 583 per
barrel by the end of 2024, Both gos and oil fulures have continued to be highly volatile.

Chart 3.3: Gas and oil prices in our recent forecasts
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The economic and fiscal impact of higher fossil fuel prices

3.9 In the medium term, supply-driven higher fossil fuel prices pose fiscal risks due 1o their
impacts on the econemy, the public finances, and the pressures they put on fiscal palicy.*
Persistently more volatile fossil fuel prices could have some similar effecs to sustained high
prices if they added a risk premium lo the futures prices al which many firms and energy
suppliers purchase energy. This section therefore discusses:

- How higher fossil fuel prices raise Bcnnnmy-wida inflation, Emding real incomes, and
weighing on consumption.

=  How they may also weigh on the potential output of the economy, based on a simple
model of the elasticity of output to changes in the prices of these fuels that we also use
to inform the scenarios shown |ater in this chapter.

«  How they could affect the economy via other channels, such as by lowering investment

of raising urumphm.

s  How higher fossil fuel prices could impact the public finances, including through their
direct and indirect effects on tax receipts and spending, and through the pressures they
create for fiscal policy to offset their impacts on people and businesses,

3,10  Imporantly, over the medium-term herizon considered here, higher prices will mean
consumers of fossil fuels (directly or via electricity) either pay more, because there is litile
ability o substitule away from fossil fuels to alternative energy sources, or reduce their
demand. Later in the chapter we will discuss the long-term implications of higher prices in
the context of the Government’s 2050 net zero target and its recent energy security strategy.
At this horizon, more substantiol changes to the energy intensity of output are possible and
the economy can substitute away from fossil fuels to alternalive energy sources.

Inflation, incomes, consumption, and menetary policy

3.11 The initial economic impact of higher fossil fuel prices is likely to be fo raise inflation.
Although the precise shape of this impod would depend on the change in fossil fuel prices,
this would nonetheless be fell in in four, parly overlopping, steps:

«  First, higher oil prices will directly raise the ‘pump’ price of petrol and diesel.
«  Second, higher gas prices raise domestic refail energy prices with a log due to the

Ofgem energy price cap, which is adjusted every six months to reflect chonges in
market expectations for future wholesale gos prices and other producer costs.®

o TR |:||w:r:|l1 oy o, P pecaaniee ang Eaeal COMBBGHRCod of & ihoeck d-r-rld & il un-;hl,-ing cerien, b T coia af Lo |.|nrii."-'|I i
miafers whather they are being driven higher by surging demand fwhich would be sssccioted with ofher beneficial economic ond hiscol
COrBBLINONE) G by conutrained sepply fehich would neld], S Baxes 2.1 ard 3.7 m aur March 2015 Econarve and Ecal sulfeak,

*in Moy 2072, Ofgem lounched a corsuialion on wholher the anergy price cop should be updoied gquartarly ralbeer than ey s
monihs, This woold chonge fhe profile of inllotan, as wiilty prices would respand more frequently to whaolssals oz prica charges.
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«  Third, higher fuel and energy prices will raise the cost of producing other goods and
sorvices — for example, food production is energy ond fossil fuel intensive (including vio
the use of fertilisers). If firms pass on these higher input costs to consumers, inflation
will rise beyond the direct impact of higher fuel and utility prices.

«  Finally, the changes in inflation are likely to affect other macroeconomic variables, and
these impacts will feed back 1o affect inflation. Most importantly, the drog on demand
from lower real wages coused by high inflation could partially offset the upward cost
pressures from higher fossil fuel prices [discussed in further detail below),

3.12 Al else equal, as a net importer of fossil fuels, an increase in the price of those fuels
amounts to a ‘terms of trade’ shack for the UK which would be expected to erode
households’ real incomes. How this shock works its way through the economy will depend
on the degree of real wage resistance, including monetary policy’s ability to keep inflation
expeclations anchored. But it is not possible for the UK as o whole to avaid the costs of such
a shock - the only choice is about where they are borne. 5o long as energy prices rise
relative to the price of UK-produced goods — and in the absence of an oplion 1o costlessly
substitute away from imported fossil fuels - incomes will fall relative o the position with
lower energy prices. Governments may insulale current consumers from some of this hit to
living standards by moving it to the future but they cannaol make that cost go away. The
extent to which fiscal pelicy profects households today would determine the extent to which
the costs are barne by future households paying to service a higher public debt.

3.13 | nominal wages rise in response o the shock, firms will either have to raise prices further
or absorb some of the hit via lower profits and potentially lower investiment. If neminal
wages do not respond to the shock, lower real incomes would in turn lower private
consumplion. The extent of this effect would partly depend on households” abilities 1o
substitute away from non-energy goods to energy. If the shock 1o energy prices is perceived
to be temporary, households might be able to dip into their savings to maintain
consumplion, although this is less likely if the energy price shock is perceived 1o be
permanent. But regardless of whether real wages and consumption, or real profits and
investment, were hit hardest by the shock, real GDP would be lower.

3.14  Qur forecasts typically assume that the Bank of England reacts to ensure inflation falls back
to target over the medium term [consistent with the remit set for it by the Government), so
higher fossil fuel prices would typically only have a transitery impact an inflation (though o
permanent impact on the price level).

Potential output

3.15  In addition to the transitory effects discussed above, persistently higher fossil fuel prices
would also be likely to hove a permanent impact on the real economy by reducing the level
of patential output (the supply copacity of the economy). Fossil fuels are a lorgely imported
input into production in the UK, so permanently higher prices will reduce the quantity of
output that firms find it profitable to produce and so reduce the economy’s supply potential.
The size of this effect depends on the importance of fossil fuels in the economy and how
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easy il is to substitute away from them to alternafive forms of energy, such as nuclear, wind
or solar. Over the five-year period we consider in our medium-term scenarios, relative to
exisfing plans, it is hard to speed up the building of additional new infrastructure for
generating renewable energy or nuclear power and fo replace end-use infrastructure thot
relies on fossil fuels [such as gos boilers and petrol vehicles) ot a large enough scale fo
replace a significant share of the UK's gos and il consumption.” In reality, there is likely to
be some substitution ever the medium term to allernative energy sources, or investments to
improve energy efficiency, which could dampen the economic impact. But the major
changes in the UK's energy mix are likely to happen over a longer period, which we discuss
later in the chapter.

d.14  Qne relatively simple way to model the medium-term impact of higher fossil fuel prices on
potential output is to use o three-factor (labour, capital and fossil fuels) produdtion function
approach [Box 3.2)." This function relates these inputs [the ‘factors’] to the output of final
goods and services. A rise in the price of gos ond oil has o direct effect on the economy's
supply potential by, all else equal, lowering the level of output firms are willing to produce
for a given price. The size of this impact depends on the relative importance of gas and il
in the economy. As firms reduce their output, there is a “second-round effect’ on potential
output by reducing overall demand for labour, capital and fossil fuel inputs inte praduction,
The effect of lower demand on each faclor depends on how supply responds. We assume
that the quantity of labour supplied is fixed, so lower demand is enfirely reflected in real
wages, and the supply of capital is fixed in the first year but con vary in fulure years.

3.17  The importance of gas and oil 1o the UK economy has declined since the 19705, One way
to measure this is using the energy intensity of output. Chart 3.4 shows the UK's energy
intensity has declined by around two-thirds since the early 19705, An alternative measure is
the share of national income accruing to gas and oil inputs, both impored and domestically
produced (the factor income share). This accounts for varying gos and oil prices by
considering how much is spent on gos and oil inputs info production. We use this measure
in our production function and the higher the gas and oil share, the greater the impad of a
given perceniage increase in their prices on potential output, In 2019, the lotest available
dala, this share was 3.3 per cent [see Box 3.2 for more detail). Chart 3.4 shows that the gas
and oil share is higher at times of high gos and/or oil prices, most notably the late 1970s to
early 1980s and the early 2010s.

* For exaomple, Fhe Government's Apreil 2022 Brilish anergy soounity strotegy soid the develapenent and deployment of wind farms takes up
o 13 yuars and B Maticnal Infrminscune Comminion's Ssplembes 2071 Ackice of pocsar gy plant dagdapmand veed om apaemplicn
of 27 yeors lor a nucloor plan 1o conse anline, bosed on 1he ooperieroe of Hinkley Poied C.

! This is an updoted version of the model vsed in OBR, Asssssmant of she Bifec of Oil Price Fluciusdions on e Pobilic Rnosces, 2000,
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Chart 3.4: Energy intensity of output and the gas and oil share of income
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3.18  Using our producdtion function, we estimate the elasticity of potential output to gas and oil
prices to be -0.013 in the shert run [one year] and -0.018 in the medium run [five years).
This means that a 10 per cent increase in prices reduces potential output by 0.13 per cent in
the first year and by 0.18 per cent after five years. The medium-term impact is larger
because we assume that the capital stock can adjust over this period. 5o, after five years,
there is a lower quantity of capital because investment folls due to lower demand for capital
in @ smaller economy and as some exisfing capital is scrapped. In terms of factor income
shares, higher gas and oil prices initially increase the fossil fuel share of the economy, while
reducing both the capital and labour share. Then over the medium term, the higher fossil
fuel share will be offset by a lower labour share via an erosion of real woges, while the
capital share of income is unchanged [although the capital stock is lower].

Box 3.2: Energy prices and potential cutput: a production function approach

To estimate the impact of higher gos and oil prices we use a three-factor production function.
Technology is characterised by a constant elasticity of substitution function, which combines
lobour, capital and fossil fuels (which combines gos and oil) to produce oggregate oulput:

¥ = Afa L + agK® + agF?)e

Where ¥, L, K and F are aggregote output, lobour, capital and fossil fuels, respectively, and p =
(g — 1)/a, where o is the elasticity of substitution. We use a value of 0.4 for the elasticity of

substitution in the UK."
For the supply of the three factors of production, we assume:
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» The UK's demand for gas ond oil does not affect the price of either commeodity as prices
are set regionally (in the casze of gas where UK prices move closely with Europe-wide
prices] or globally (in the case of ail).

* In the short run, the price of capital can change but the quantity does not because it fakes
time to scrap or rebuild capital (the short-run capital supply is perfectly inelastic). In the
long run, the quantity of capital used in the economy changes as capital is scrapped and
new capital is employed but the price does not change because capital is supplied in an
internationally compefitive environment (the long-run copital supply is perfectly elastic).
We assume this adjustment happens over our medium-term forecast period of five years.

« The quantity of lobour, I", supplied in the economy does not change (it is perfectly
inelasfic in the short and long run). This means that a reduction in demand for lobour
couses a fall in real wages but no redudtion in the quantity of labour.

The demaond for each fodor of production can be derived and the model expressed in terms of
the equations for oulput and factor demands:

| Oulput: y = Ind +~In(a, L + axK? + agF?)
1 .

2 Labour: [ =y + —(ina; +pind —w) = |

3 'Cupiiul:.lr=}r+ﬁ{!mrg+pim4-r}

4 Gusundnil:fn].r+]+ﬂ(tnu,;+pfnﬂ-p,.-}

Where lower cose lefters reflect the logarithm of the variables and w, r and pp are the prices of
labour, capital, and fossil fuels, respectively,

While the economy is assumed to move instantanecusly to the new equilibrium following the
price change, we can nonetheless use these equations to understand the channels through which
an increase in fossil fuel prices feeds through. A rise in pp reduces the demand for fossil fuels (4),
which then reduces oggregate output (1). This reduction in oggregate output then reduces the
demand for capital and labour (2 and 3), and further reduces the demand for fossil fuels (4).
This agoin reduces aggregote output and the process is repeated until the values for output and
the three factors converge to equilibrium.

An important variable fo assess the impact of gos and oil prices increases on the economy is the
‘gos and oil share' (the income accruing fo gas and oil inputs, both domestic and imported, as a
share of fotal income). The higher the gos and oil share, the greater the impoct of a given
percentage increase in prices on aggregate outpul, To get the value of gos and oil as an input
into production, we calculate the value of the intermediate consumption of gos and oil by other
industries using the ONS's input-cutput tables.” This is equal to £58 billien in 2019, the latest
available value. We also calculate non-oil, non-gas domesfic income, which is equal to £1,715
billion in 2019.° The gos and oil share is then equal to: af{y + a), where a is the intermediate
consumption of gos and il by other industries ond y is non-oil, non-gas domestic income. Using
this approach, the gas and oil share in 2019 waos 3.3 per cent. The ‘capital share” is calculated
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as non-oil, non-gas copital income and equals 25.2 per cent.” The ‘labour share’ is 71.5 per
cent by residual.

Using these values, we find that the elasticity of output to fossil fuel prices is -0.013 in the short
run and -0.018 in the long run.

= Son, for meample, Barres, 5., 5 Price, and M. Sebuniia Barre!, The alosticiy of subisifulipn; endence from o UK linm-hined dato g,

Eunh-nlEnqlnn:l Wuh:rgi'-nptr 248, Apil 2008,

. we usas |he inlermediale consumiption ol [1) crode petraleum ord nakirs! gas and mekal cnes; 7] cobe ond refined
pateakium pmth.l:u, and (3} gas; dsirbulian of gossous fuels through moirs; sleam ond ol condittaning nuapply.
© This is coloulpted o compersotion of employess exduding the pas and oil seclon ples gross operaling surplus ond mined income
aochuding the pas and oil sectors, kes genacal govemment’s, bousahaldy' and nen-profil nalilufiom prdng howsholds’ gres
* Thes is non-cal private non-financiol corporafars’ bading proli odpsied bar pos prafits using o mulliple of 1.7 [prosied vin
aasumpland in cur Meorh S b forecasl), plus financied companias” gross roding wrplus and puble crporaglicns’ cperaling

3.19  There are significant uncertainties around these estimated impacts of higher fossil fuel prices
on potenfial output. For example:

«  First, our approach captures the direct impact of higher gos and oil prices on potential
output, but does not capture any indirect impocts from these higher prices raising the
costs of other inlermediate inputs into production. All else equal, adding in these
indirect effects would increase the impact of higher fossil fuel prices on oulput.

«  Second, it assumes that the quantity of labour supplied remains constant, with lower
demand for lobour reflected entirely in lower real woges and the income and
substitution effects of wage changes balancing off against each other, If the supply of
labour was not fixed, lower demand would reduce the amount of labour employed in
the economy and so raise the overall hit to potential output via a higher structural
unemployment rate or a lower participation rate,

s Third, it assumes the capital stock adjusts 1o higher fossil fuel prices by the end of our
medium-term forecast horizon of five years. A quicker speed of capilal stock
adjustment would imply a larger fall in potential output in the near term, whereas a
slower adjustment would push some of the impaoct beyond the five-year horizon.

" Finally, the gas and cil share changes only because of higher prices. For instance,
over the next five years, as the UK transifions towards net zero, downward pressure will
be put on the fossil fuel share, and this could cause the impact on potential to decline
over time. Higher fossil fuel prices are also likely to affect the speed of the transifion by
changing the incentives 1o invest in alternative energy sources.

3.720 Given these uncertointies, Chart 3.5 shows the sensitivity of our medium-term alasticity
esfimates to relatively small changes in key parameters. Variations in the gas and cil share
of income [plus and minus 1 percenfage point), capital share of output [plus and minus 5
percentage points), or elasticity of substitution between the three fadors of praduction |plus
and minus 0.1) would all vary the size of the impact of higher fossil fuel prices on patential
output without altering the broad conclusions.
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Chart 3.5: Medium-term impact of a ten per cent rise in fossil fuel prices: sensitivities
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3.21  Table 3.1 shows how our estimate of the impact of fossil fuel prices on potential cutput
compared fo a range of external estimates {with all presented as the impact of o 10 per cent
rise in prices on output so that they con be compared like-tor-like). As a further cross-check,
it also includes two estimaotes provided to us by the Treasury based on assumptions provided
by us ond using two macroeconomic models: the Maotional Institute Global Economic Model
(NIGEM) and a computable general equilibrium [CGE) model. The medion of all these
estimates is slightly higher than ours for both the short and medium term. In part, this is
likely to be becouse most of the estimates are older or based on past oil shocks (particularly
the vector autoregressions), and theretora retlect a UK economy that was more fossil fuel
intensive than the 2019 figures underpinning our estimate.
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Table 3.1: External estimates of the elasticity of potential cutput to energy prices

013
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Other economic channels

3.27  In addition to their effects on real incomes and potential output, higher fossil fuel prices can
affect the economy through several other channels:

+  Business investment could be temporarily lower os the higher cost of energy inputs
erodes firms’ profit margins. If the Bank of Englond temporarily raised interest rates in
response to inflation, higher borrowing costs could alse dampen investrment growth., If
energy prices were also more volatile, uncertainty would furdher weigh on investment,

=  The impact on net frade would depend on several factors. On the import side, the UK
is @ net imporer of energy, so the velume [though not the value] of imports is likely to
fall in response to higher prices. On the export side, much of our trade is also with net
energy imporers, so a reduction from global demand might also reduce the volume
{and probably also the value] of exports.
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The reduction in overall aclivity could affect unemployment. As the UK economy has
become less energy infensive, employment in sectors thot rely heavily on fossil fuels is
likely to be lower than in the past, so significant levels of unemployment as labour is
reallocoted between sectors is somewhat less likely than following past energy shocks.

The secloral impacts of persistently higher prices will vary as the importance of fossil
fuels differs by sector. Chart 3.6 shows the energy intensity of each sector, their relative
sizes in the economy, and thus which sectors are the largest users of energy in the UK."
The manufacturing and transport and storage sectors are the largest users, so are
likely to face the largest absolute loss of output if gas and oil prices remained high.
The energy-infensive agriculture sector would alse face a significant loss of output but
is only a small part of the UK economy. The mining sector, which these days is almost
enfirely the extraction of North Sea gas and oil, is energy intensive but would benefit
from rising prices for its outputs. The service sectors concentrated in the bottom left of
the chart comprise most of the UK economy but would be less directly affected given
their low energy intensity. However, the indirect effects of persistently higher energy
prices, for example a reduction in consumer demand as spending is diverted 1o
household energy, would affect these sectors.

Chart 3.6: Energy consumption and energy intensity of output by sector
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The chonnels discussed obove assume that an energy shock hits the economy via
prices. There have also been examples of direct shocks to the supply of energy leading
to the rafioning of supply, such as the three-day week in 1974, Supply constraints
could be even more disruplive to output as even those willing fo pay higher prices for

. Energy consusmplion herw is defned o kaio! consumpSon of all scurces of enangy, rafhesr than the consumphion of fossil fusls specificolly.
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fossil fuels would not be able to access supply. The sectoral impact would also be
different and depend on which sectors were given priority access fo energy.

Fiscal impacts of higher fossil fuel prices

3.23  Higher fossil fuel prices would hove a direct impact on receipts by affecting the sizes of
certain nominal tax bases:

- Morth Sea oil and gas revenues — a change in oil or gas prices raises profits in this
seclor, and so raises corporation fax receipts, The main Morth Sea receipts are ‘ring
fence corporation tax’ and the supplementary charge, which respectively account for
83 and 17 per cent of total revenue from the sector.” Petroleum revenue tax [PRT) was
previously also o source of Morth Sea revenue, but the rate was set fo zero in 2016
{when older fields are decommissioned, losses can therefore still be carried back
against past PRT payments). In cur March 2022 forecast, higher oil and gas prices had
already led these receipts to jump from E0.4 billion in 2020-21 1o £7.8 billion in
2022-23. The new ‘energy profits levy” the Government announced in May will
provide an additional source of revenues, that it has stated will raise around 5 billion
over its first 12 months of operation. The new tax has a sunset clause of December
2025. With full policy costings still pending, illustrative estimates of what the fax might
yield are provided in Box 3.3.

+  Higher oil prices are likely to reduce fuel duty receipts. In our March 2022 forecast,
fuel duty s expected to raise £26.2 billion in 2022-23. Higher prices reduce demand
for fuel, so reduce receipts as fuel duly is charged on a pence per litre basis. The fuel
duty policy costings that are incorporated into our forecasts are based on an estimated
elasticity of fuel purchases to prices of -0.03 over six months and -0.07 beyond that
{i.e. a 10 per cent rise in petrol prices at the pump results in an initial 0.3 per cent fall
in volumes purchased, rising to 0.7 per cent over time as driving behaviours respond
more fully). Persistently higher prices might have even more of an effect by
incentfivising a foster move to eleciric vehicles,

. Domestic sp-and'lng on energy bills also altracts a lower YAT rate than the average for
other goods and services, so to the extent that households substitute away from
standard-rated produds, towards energy, VAT receipts will be reduced. In our March
forecast, this effect reduces VAT receipts by around £1.6 billion in 2022-23. Petrol and
diesel are subject to the standard 20 per cent rate of VAT, so higher pump prices boost
receipts. There are a number of offsets — there will be modestly lower volumes of fuel
purchases [because demand for road fuels is relafively price inelastic], businesses,
including road hauliers, will reclaim the VAT they spend on fuel, and some of the
additional spending on fuel will be at the expense of other standard-rated spending.

* Far more delail, see Houss of Commans Library, Tawafion of Marih Sea i arsd gos, June M2,
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Higher energy prices

Higher fossil fuel prices would alse have indirect impacts on the public finances via their
effects on other econemic aggregates. These include:

*  The effect of higher inflation on the uprafing of certain faxes and benefits — inflation is
used to uprate many tax thresholds aond benefits - for instance, RPI is used to uprate
most excise duties (so higher inflafion raises revenue), CPl is used to uprate income fax
thresholds (so higher inflation reduces revenue, although not ol the moment with
thresholds frozen until April 2026). CPl is also used in much of the benefits system (so
higher inflation roises public spending in cash terms).

*  The effect of nominal GDP on tax receipts — all else equal, o smaller cash size of the
economy will lower tax receipts. This effect is likely to be reasonably breadly based
across all the main tax bases. In the case of an energy price shock, the effect of lower
real GDP on nominal GDP will be parly offset by the impact of higher prices for
domestically produced energy on whole economy inflatien [the GDP deflator).

»  The effects of changes in inflafion and interest rates on dabt inferest spanding -
around a quarter of public sector net debt is linked to RPI inflation, so responds sharply
to price changes. In addifion fo the direct impact of higher inflation on index-linked
gilts, should the Bank of England raise interest rates in response, this would also feed
through rapidly to higher debt interest spending due to the large stock of debt that
has, in effect, been refinanced ot Bank Rate via quantitative easing and the gilts held
in the Bank of Englands Asset Purchase Facility.

Finally, sharp increases in energy prices could put pressure on the Government to respond.
These pressures might include calls to:

«  Support household incomes. 5o far this year the Government has announced three
substantial support packages, £9 billion worth of rebates for energy bills and council
tax in February, £9 billion of cuts to fuel duty and MICs in the Spring Statement in
March, and a further £15 billion cost of living support in May.

+«  Bail out energy-infensive firms that are struggling to poss on cost increases. 5o far the
Government has provided £2 billion to temporarily nationalise Bulb energy (o sum that
was reflected in our March 2022 forecasf]. Pressure to support energy-infensive
industries such as the steel sector hos also been opparent.

=  Rsopen deparimental budget sefflements that were fixed in neminal terms for three
years in the Oclober 2021 Spending Review. While real growth in these budgets was
forecast o be 9.3 per cent over three years based on inflation expectations at the fime
they were set, our March 2022 inflafion forecost suggested that this hod been reduced
to 7.3 per cent aver the saome period to 2024.25, with real departmental resource
spending shrinking in 2023-24. For example, the IF5 has noted that for the Ministry of
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Defence “rising prices will wipe out the modest real budget increase plonned between
this year and next”."”

The medium-term impact of higher fossil fuel prices

3.246  In this section, we examine the medium-term economic and fiscal implications of twa
illustrative scenarios for higher fossil fuel prices. The first is a temporary but very sharp, one-
year spike in gas and oil prices of the sort that might result from the sudden disruption to
the export of these commadities from Russia. The second is a persistently higher price for
gas and oil - though at a lower level than in the temporary spike scenario - that continues
over the remainder of the five-year forecast period.

Baseline and methodology

3.27  The baseline for these hwo scenarios is the five-year economic and fiscal forecast sef out in
our March 2022 EFQ, which we have adjusted to include the package of measures
announced in May to support househalds with the cost of living this year, while also
cancelling the energy rebate clawback and raising the tax on profits made by oil and gas
producers [see Box 3.3). This is consisten! with the requirements placed on us by primary
legislation to reflect current Government policies in our forecasts, In this report, we have
adjusted our baseline based on Treasury estimates of fiscal costs and have not made
changes to our economy forecost to account for the impact of the policies. In our next EFO,
we will analyse the costing of each pelicy and consider the indirect effects on the econamy.

Box 3.3: May 2022 cost of living support package

O 26 May, the Chancellor announced a further pockoge of measures to support households
with the cost of living this year. It comprised three elements, as set cut in Table A. First, payments
to households in 2022-23 via several different schemes that the Treasury estimates will cost
£15.3 billion. These include:

= an additional £200 energy bills discount for all households at o cost of £6.0 billion;

= one-off cost-of-living payments of varying sizes for those on: means-tested benefits (E650
per recipient, costing £5.4 billion), pensioners (E300 per recipient, costing £2.5 billion);
and those on disability benefits (E150 per recipient, costing £0.9 billion); and

» a £500 million increase and extension of the Housshold Support Fund.

This additional spending is partially funded by revenue raised from a new ‘energy profits levy’
(EPL) within the Maorth Sea fiscal regime. The levy represents an additional 25 per cent surcharge
on the profits of the cil and gas sector that will be abolished by the end of December 2025, or
sooner if the Government removes it on the basis of energy prices returning to historically more
normal levels.® The Treasury estimated that the EPL would raise around £5 billion in its first 12
maonths of operation (i.e., fram 27 May 2022 to 26 May 2023). We will serulinise this esfimate of

¥ BF5, Hoighhned encerinindy and the spectre of mlfation hang cwvar it Spnng Siodemand, Manch 2027,
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our next EFO. But in the meantime, following consultation with the Treasury, fo produce
estimates of the measure’s yield over its full lifetime, we have: (i) estimated its ﬁeld in 2022-23
by scaling down the £5 billion figure to adjust for the scheme starting partway through the
current fiscal year; then (i} scaled that £4.5 billien figure down further for 2023-24 and 2024-
25 reflecting declining oil and gas prices in cur March 2022 EFO; and finally (i) scaled down
2024-25 revenues by a quarter to reflect the removal of the EPL at the end of December 2025.

The final component of the package was to cancel the planned clawback of the initial £200
energy bills rebate announced in the Spring Statement in March. This payment was due fo raise

£1.2 billian a year fram 2023-24 to 2027-28 and will now raise nil.

We have not made explicit changes fo our March economy forecast to account for the impadt of
the policies, except to reflect the measures’ direct impact in calculations of the outlook for
household disposable income growth. In our next EFQO, we will scrutinise the costing of each
policy and consider any odditional indirect effects on the economy.

Table A: The direct fiscal costs of the Gevernment’s 26 May policy package

| - 202223 2023.24 2024-25 202526 2026.27
Cosgt of living swpport 15.3 0.0 0.0 0.0 0.0
Enargy profits levy “4.5 -4.0 -2.5 -2.1 0.0
Cancelling clawback 0.0 1.2 1.2 1.2 1.2
Total PSMB impact 108 -2.8 -1.3 -0.9 1.2

Mate: this table follows the convention thal a nu-lul'w'- murmiber rechices PSHB, s, increosss rm'lphﬂrrmhnul murﬂnE

* HA Treasury, Enangy Profits Levy Foctshoof, 26 Moy 2002,

3.28  For the economy variables in our scenario, we model the impact of higher prices os follows:

+«  CPl inflafion rises by the direct impact of higher gas and oil prices on fuel prices and
on utility prices via the Ofgem price cap. On fop of this direct impad, and as in the
March EFQ, we scale up this effect by a quarter fo account for the knock-on effect of
higher energy prices on the prices of other goods."' We assume RP| inflation differs
from baseline by the same amount as CPl inflation. For the GDP deflator, we scale
down the impact given the differences between CPl and this broader measure of whole
economy inflation and adjust for changes in fossil fuel import and export prices.'” We
assume the Bank of England does not respond to higher gos and oil prices as the
second-round effects, for example on wages, are limited.

¢«  The path for actual GDP falls in line with potential output and there is an additional
short-term impac as higher inflation eredes real wages, hits consumer confidence and
opens up o degree of spare capacity, In the temporary spike scenario, we add on

See Box 2.7 of our March 702 Ecomomic and fiscol cotlooi.
! Ta ealadale e changs in lhe cormumption dellotar in e seerarics, we aeames lhes prapadian ol e dellaler relflecEng imouted renls
doss mol chongo and the remonder mesves in line with CPL For the imposd ond apost deflalors, we assume 1he prices of fusl ond oude
molerials increase in line with gos ond o prices in soch scenario bul ihere are mo changes in the price of oher praducts.
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additional hit to GOP due the disruption caused by very high energy prices and weaker
demand for UK expors. For potential output, we use the production function described
earlier (Box 3.2).

*  'We calculate the transitory increase in unemployment using an Okun coefficient (the
relationship between changes in output and changes in unemployment] of 0.5, But
there is no permanent increase in unemployment despite the smaller economy becouse
we assume real wages and productivity, rather than the quantity of labour, adjusts.

3.29  For the fiscal variables, we use our standard ready reckoners o estimate the impact of
changes in the economy variables. For Morth Sea oil and gas revenues, we have used
HMRC's model and adjusted for the extra revenues from the new energy profits levy by
scaling up the revenue in proportion to the oil and gas price increase. We have assumed
there is no change in deparimental spending setitements from our March 2022 forecast,
with high inflation therefore eroding the real value of these spending plans. Other
assumptions are covered in the descriptions of the scenarios below.

Temporary energy price spike scenario

3.30  In our first scenaric, we consider a sharp, femporary increase in gas and oil prices starfing
in the second quarter of 2023, with prices peaking o quarter loter. Prices could increase
rapidly in the short ferm due to geopolitical tensiens, for example if Russia tempararily
stopped exporting both commodities either voluntarily or as a result of stricter Western
sanctions. Chart 3.7 shows an illustrative path for such o scenario, where gos prices peak at
£7 per therm (o little over twice the peak in the latest gas price future curve and somewhat
below the intraday high of £8 per therm reached in the weeks following Russia’s invasion of
Ukraine] and oil prices at $147 per barrel [close to their 21" century infraday peak), before
quickly folling back to the same levels as in our Morch forecast by mid-2025.

Chart 3.7: Gas and oil prices in our temporary energy price spike scenario
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Economic impact

331 The key economic impacts of this scenario (shown in Chart 3.8) include:

«  CPl inflation stays above 5 per cent for nine quarters, compared to five in our
baseline. It peaks at 11,1 per cent in the third quader of 2023, 7.8 percentage points
abeve our March 2022 forecast, as the sharp increases in gas and oil prices feed into
ufility bills and fuel prices. Inflation was last this high in 1981 following the 1979 ail
shock. Inflation then falls rapidly and drops well below zero as energy prices return to
baseline, with CP| falling by 1.4 per cent in 2024 and rising just 0.1 per cent in 2025.
Annual CPl inflation has fallen below zero in only three months over the past 30 years,
with the largest fall being just 0.2 per cent in April 2015. The price level rises to 7.5
per cent above our baseline, before falling back to the same level by the second
gquarter of 2025 as inflation drops below zere. We assume that the indirect effects are
limited to the one quarter described above and that the Bank of England looks through
the ternporary spike in inflation. However, a clear risk to this scenario is of greater
second round effects, for example via wage increases, fuelling further inflation and
requiring a more forceful monetary policy response.

«  Real GDP falls to just over 4 per cent below baseline af the start of 2024 as the
economy falls info a recession with GDP shrinking by 1.1 per cent in 2023-24. This
reflects disruption to production as the price of energy soars, consumer spending
shrinks shorply as real incomes fall and confidence is hit by disruption in financial and
retail energy markets, and a fall in exports as the UK’s trading partners are also hit by
energy price increases, The 2 per cent peak-to-trough fall in GDP is around half the
fall during the recession following the 1979 oil shock and around a third of the fall
during the financial crisis. However, the impact on GDP is very uncertain given the
limited recent historical examples of persistently very high inflotion. The short-term
impact would also be worse if the Bank had 1o raise interest rales 1o bring inflation
back 1o target. As there is no permanent increase in energy prices, real GDP quickly
returns fo our baseline and there is no medium-term scarring to potential cutput.

«  Mominal GDP falls 2.5 per cent below our baseline af the start of 2024 as real GDP
shrinks. By the scenario horizon, naminal GDP returns 1o the same level as our March
2022 forecast as there is no scarring 1o real GDP and no change in the price level.
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Chart 3.8: Economic impact of the temporary energy price spike scenario
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Fiscal impact

3.37  The key fiscal impacts of this scenario (shown in Chart 3.9) include:

#  Spending. Spending increases sharply in 2023-24 due almost entirely 1o a £34 billion
rise in debl interest spending os o result of the much higher RPI inflation. Spending
then is largely unchanged in 2024-25 because debt interest spending falls £26 billion
below baseline as RPl inflation drops below zera, but this is mostly offset by the £20
billion rise in welfare spending due to uprating in line with the very high September
2023 rate of CPl inflation.'® High inflation leads to an annual increase in welfare
spending of £32 billion in 2024.25, which would be the largest ever annual increase
in nominal welfare spending. Despite CPl inflation falling te -4.2 per cent in
Septernber 2024, welfare spending is not ‘downrated” in 2025-26 [because the triple
lock means pensions still rise by 2.5 per cent while under current legislation other
welfare payments would remain fixed in cosh terms). Higher welfare spending
therefore carries through the rest of the forecast horizon, up €16 billion in 2025-26
and £14 billion in 2026-27 compared to our March forecast. This permanently higher

4 The scenorios are produced on o quarterly basis, 5o we use third quarer F-,gl.ru o proy bor eoch yeor's Seplember-bosed uproEng.
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level of welfare spending means overall spending as a share of GDP reaches 41.6 per
cent in 2026-27, 0.5 per cent of GDP higher than our March forecast.

+  Receipts. Receipls increase by £5 billion in 2023-24, which is more than explained by
the rise in North Sea revenues and the energy profits levy as gos and oil prices
increase sharply, Receipts then fall £7 billion below baseline in 2024.25 as falling gos
and oil prices mean MNorth 5ea revenues are only marginally higher than in our
baseline while lower employment and overage earnings reduce receipts from income
tox and MNICs by £8 billion. There is little losting impact of the price spike on receipts os
nominal GODP is in line with our March forecast by 2026-27.

3.33  As noted earlier, in this scenario there would likely be pressure for the Government o
respond to this further rise in energy prices - os it has done in the case of previous rises this
year. To exclude this policy risk would not give a complete piclure of the fiscal risks in this
scenario. We theretore show the effects of one illustrative peolicy response informed by the
interventions so far this year fo provide an indication of the scale of the potential policy risk.
There are many ways that this could be calculated, but for simplicity we have scaled up
support for domestic energy bills by the additional increase in those bills in the scenario,
and the cost of this year's fuel duty cut by the odditional rise in oil prices. This illustrates how
the fiscal implications of the shock would be greater it this policy risk were to crystallise. In
this example, it could odd £40 billion to borrowing in 2023-24 and £10 billion in 2024-25,
raising the overall cost over five years by over three-quarters. As this is for illustration, we do
not incorporate the (largely second order] wider mocroeconomic effects that this higher
government spending would have on the econemy, nor its effects on debt interest spending.
Praviding more support, however, merely pushes the cost of higher energy on to future
househaolds as the Government cannot make the costs of more expensive energy go away,
merely adjust who pays it and when.

Chart 3.9: PSMNB breakdown in the temporary energy price spike scenario
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3.34

Chart 3.10 shows PSMNB and PSND as a share of GDP in the scenario, both with and

without the illustrative policy risk:

PSMB. In 2023-24, borrowing rises to 3.0 per cent of GDP [£77 billien), up frem 1.8
per cent in the baseline (E47 billion). Borrowing falls as prices refurn 1o baseline levels,
reaching 1.6 per cent of GDP [E47 billion) by 2026-27, but that is still 0.5 per cent of
GDP higher than our March forecost due to the permanent rise in welfare spending.
Including the illustrative pelicy risk, borrewing could rise to 4.5 per cent (E117 billion).

PSMD. Higher borrowing and lower nominal GDP push the debi-to-GDP rafio 1o 97.5
per cent in 2023-24, 3.1 percentage points above our baseline. The ratio then falls
rapidly as borrowing falls back towards our baseline and the economy recovers. By the
end of the scenario, the debl-to-GDP ratio is 85.2 per cent compared to 83.4 per cent
in our baseline. Including the illustrative policy risk, debt could rise 1o 99.0 per cent in
2023-24 and decline to B6.9 per cent.

Chart 3.10: PSNB and PSND in the temporary energy price spike scenario
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3.35

In our scenarios, two aspects of current government policy dompen the impact of a

temporary spike in energy prices on the public finances:

First, under current government policy, income tax and MICs thresholds are frozen
rather than linked to inflation in the four years from 2022-23 to 2025-26. Receipts
would be a further £11 billion lower in 2024-25 in the absence of this March 2021
Budget measure {which in effect raises much more than expected in the scenanio).
Despite the price level returning to the baseline, the effect on receipts in the absence of
the threshold freeze would persist into 2025-26 because thresholds would not be
downrated with the negatfive CPl inflation {a similar asymmetry to the one affecting
non-pensioner welfore payments described in parograph 3.32). This is illustrated in
the left panel of Chart 3.11, which splits the impact of the scenario on income fax and
MICs receipts into the component due to weaker real earnings that would in normal
fimes generate reverse fiscal drog and the additional yield from the thresholds being
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frozen in cosh terms, The frozen thresholds therefore shift some of the direct cost of
this shock from the public finances fo income taxpayers. This contributes to the impaoct
of the shack on real household disposable incomes described below,

Second, the new energy profits levy increases the extent to which Morth Sea revenues
offsel some of rise in borrewing from other sources in 2023-24 in particular. The right
panel of Chart 3.11 breaks down the additional Morth Sea revenues into that from the
energy profits levy, which would be around E6 billien higher than in the baseline, and
revenue from other Morth Sea faxes, which would be around £10 billion higher, These
figures are parficularly uncertain given the complexity of the Morth Sea fiscal regime,
including os a result of the introduction of the new levy,

Chart 3.11: Income taxes and North Sea receipts in the temperary spike scenario
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Household incomes

3.34  Excluding the impact of any further fiscal suppor, real househald disposable incomes
(RHD} would fall by around 4 per cent in 2023-24, compared to a rise of 0.2 in our
baseline (after adjusting for the direct impact of the Government's May policy package
described in Box 3.3). The fall is almost entirely driven by higher inflation eroding the value
of real wages. RHDI rises by just over 4% per cent the following year when real wages
begin to recover as inflafion falls and benefits are uprated by CPl inflation with a lag. The
illustrative policy response would offset around half of the fall in RHDI in 2023-24, though
the extra government debt incurred means that this would essentially reflect househalds in
aggregate borrowing from their future selves to smooth the effect of the shock on RHDI. By
2026-27, real househsold incomes are 0.7 per cent higher than baseline forecast due to
higher state pensions and other welfare payments.

Persistent energy price shock scenario

3.37  Persistently higher gas and oil prices pose a different kind of risk to the economy and public
finances than a temporary spike in prices. In our second scenario, we assume that prices of
gas and ail rise to and remain at £3 per therm and 5147 dollars per barrel respectively in
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the first two years of our scenario and then remain constant in real ferms thereafter. These
levels equal the respective nominal monthly high for gas prices in our March 2022 forecast
and the intraday high reached by oil prices in 2008,

Chart 3.12: Gas and oil prices in the persistent energy price shock scenario
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Economic impact

3.38  For the impact on potential output, we combine these fossil fuel price assumptions with our
estimates of the elasticity of output to fossil fuel prices. This leaves potential output just over
1 per cent below the baseline in the first year, rising to almast 2 per cent below after five
years [as the elasticity of potential output to price rises is higher beyond the first year, while
the price difference over the baseline olso rises over time, as shown in Chart 3.12).

339  The key economic impacts of this scenario [shown in Chart 3.13) include:

® CP! inflation remains high next year and falls back sharply arcund a year later. As a
resulf, it is 4.1 percentage points above our baseline (at 7.5 per cent) in the third
quarter of 2023, betore falling bock to the 2 per cent target by the end of 2025.
Inflation is pushed above our boseline by higher gas prices keeping ufility costs high,
while the rise in oil prices increases the cost of fuel. Given our assumplion that the
indirect effect of these higher prices is limited, we assume the Bank of England does
not increase interest rates in response. In this scenario, the level of consumer prices
rigses above our baseline and remains 4.5 per cent higher ot the scenario horizon.

s By the end of 2023, real GDP falls 1.8 per cent below our baseline as higher inflation
weighs on the economy, via lower potential output and lower consumer demand. In
the medium term, real GOP is 2 per cent lower, as a result of lower potential output.
This is the same as the impact on potential output we expect the Covid pandemic fo
have in the medium term, but much smaller than the shortfall in cutput relative to the
pre-crisis trend that followed the global financial crisis.
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«  Mominal GDP is 1.4 per cent below baseline in 2024, By the end of the scenario, il is
0.6 per cent below boseline as the higher price level offsets most of the impoct of
lower real GDP,

Chart 3.13: Economic impact of the persistent energy price shock scenario
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Fiscal impact

340  The key fiscal impacts of this scenario [shawn in Chart 3.14) include:

- SM:‘.HI‘:H+ The largest initial impact is on debt interest costs, which are £22 billion
higher in 2023-24 due to higher RPI inflation. The lagged effect of higher inflation on
waltare uprating is felt in 2024-25, causing annual welfare spending to increase by
around £10 billion. It remains above our March forecast by this amount for rest of
scenario as increases in welfare spending are locked in by the link between uprating
and the permanently higher price level, Spending by 2026-27 is 41.9 per cent of
GDP, 0.7 percentage points higher than the baseline.
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«  Receipts. Income tax and MICs receipts fall below boseline in the early years of the
scenario reflecting the shortfall in nominal GDP, This effect peaks ot an £8 billion
shortfall relative to the boseline in 2024.25, Despite this, receipts are above the
baseline in each year of the scenario due to the significant increase in Morth Sea
revenues, including higher receipts from the new energy profits levy, though the latter
enly lasts until the levy is removed in December 2025 (under the sunset clouse that will
be legislated). Morth Sea revenues are just under £10 billion in 2026-27, more thon
tour times the boseline revenues of £2.3 billion. Total receipts by 2028-27 are 40.4
per cent of GDP, 0.4 percentage points higher than the baseline.

347 To fadlitote like-for-like comparisons with the lemporary spike scenario, we also provide an
illustration of the potential impact of the policy risk crystallising, using the method described
in paragraph 3.33. This could have a very significant impact on the fiscal outlook in this
scenario, increasing borrowing by between £25 and £30 billion a year [around 1 per cent
of GDP). Again, we have not incorporated the indirect effect of this higher government
spending on the economy or its effect on debt inferest payments.

3.42  While it may be unlikely for temporary support to confinue year after year if the Government
krew thal the energy price shock was a permanent one, history provides examples of
policies originally intended to be temporary that become permanent (for example, the
winfer fuel payment). If energy prices remained high, as they do in this scenario, of
whatever point fiscal support were to be withdrawn it would represent a significant hit to
household disposable incomes in that year. But keeping such support in place over several
vears in the face of a permanently smaller economy, would abviously represent a much
greater fransfer from future households 1o current households than in the temporary spike
scenario described above.

Chart 3.14: PSMNB breakdown in the persistent energy price shock scenario
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3.43  Chart 3.15 shows PSNB and PSND as a share of GDP in the scenario, both with and
without the illustrative policy risk:

= PSMB. Permanenily higher gas and oil prices raise boarrowing in each year of this
scenario. The impact on borrowing peaks in 2023-24 ot 0.7 per cent of GDP (E17
billion] as inflation pushes up debt interest spending on EPl-linked debt, before
declining to 0.4 per cent of GDP [(£10 billion) by 2026-27, with Morth Sea revenues
offsetting a large portien of the increase in welfare and debt interest spending.
Including the illustrative policy risk, PSMB reaches 2.5 per cent of GDP in 2026-27,
more than double the baseline of 1.1 per cent.

=  PSMD. Higher borrowing means debt is alse higher throughout the scenario. It reaches
96.2 per cent of GDP in 2023-24, compared 1o 94.4 per cent in our baseline. The
debt-1o-GDP ratio then falls back to B5.5 per cent by 2026-27, 2.2 percentage points
above baseline, By contrast, if the policy risk were to crystallise and support were
retained across the medium term, PSND relative to GDP rises more significantly above
the baseline, reaching 89.3 per cent of GDP in 2026-27, up 5.9 percentage points.
This illustrates the scale of the potential fiscal risk posed by inifially temporary policy
suppor becoming permanent in the face of an economic shock thal has left the
gconomy permanently poorer as opposed to experiencing a temporary hit,

Chart 3.15: PSNB and PSND in the persistent energy price shock scenario
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d.44  As with the temporary spike scenario, frozen income tax thresholds and the energy profits
lewy dampen the fiscal consequences of persistently high energy prices, In this scenario, the
permanently higher price level and lower real earnings mean frozen income fax thresholds
raise more in the medium term: £8 billion in 2026-27, just above the £7 billion more in the
ternporary spike scenano (left panel of Chart 3.16). As above, frozen tax thresholds mean
more of the direct impoct of the shock is telt by income taxpayers rather than the public
finances. With gos and oil prices higher throughout, Marth Sea receipts are dramatically
higher [right panel). The £12 billion increase in receipts in 2024-25 represents a more than
threefold increcse on the baseline — thanks in roughly equal part to the existing taxes and
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the new energy profits levy. The removal of the levy at the end of December 2025 reduces
this surplus a little in 2025-26 and more significantly in 2026-27,

Chart 3.16: Income taxes and Morth Sea receipts in the persistent sheck scenario
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Household incomes

3.45 Real household disposable income (RHDI) would fall by around 24 per cent in 2023-24, as
real wages are eroded by higher inflation, benefits are uprated by CPI with a lag, and the
boost to incomes in 2022-23 from already announced support falls away. The freeze in
income tax and MICs thresholds means the benefit to households from lower tax payments
is less than if threshelds moved with CPI. This fall compares to a rise of 0.2 per cent in the
baseline [adjusted for the May support measures), and would be a second consecutive year
of falling real incomes following a 1 per cent fall in 2022-23.

3.44  Including the illusirative policy risk in the olternative scenario would offset approaching half
of the almost 2% per cent fall in RHDI in 2023-24. If that support were withdrawn after the
first year of the scenario, RHDI would rise by a modest 0.3 per cent in 2024-25 compared

to a more substantial rise of almost 2 per cent if the support continued.

3.47 By 2026-27 a smaller real economy and a lower labour share jwhich Hows from the
produdtion function approach described in Box 3.2), mean that real household incomes are
around 3% per cent lower than our baseline forecast compared to a shorfall in real GDP of
2 per cent. If the illustrative policy continued until 2026-27, it would offset approaching half
the fall in real household incomes - but anly of the expense of much higher fiscal deficits
and public debt thot would need to be serviced by future househaolds.

Uncertainties around the scenario results

3.48 Qur scenarios are stylised illustrations of the impact of higher fossil fuel prices on the
economy. Bul there are important risks and uncertainties around our results:
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«  The impact of higher gos and oil prices on potenfial output in both scenarios is very
uncertain [discussed in paragraph 3.19).

*  The cause of the underlying shodk 1o gas and oil prices is likely 1o be imparant in
determining its economic and fiscal impact. If higher prices primarily reflect higher
global demand, rather than lower supply, an increase in UK exports could be expecied
to partially offset any fall in real incomes."®

*  In our scenarios, there is either a high and constant price or a one-time increase in
prices. We could get some combinafion of both our scenarios, where prices rise
sharply in the near term then do not fully fall back to our baseline. An alternative is
that prices could ba more volatile due to repeated shocks, which would have different
economic and fiscal implications. Higher uncertainty due 1o volatile prices could cause
businesses to reduce investment, direct their resources towards technologies to reduce
the impact of volatility [such as storage), or instead spend more on insuring themselves
against volatile energy prices. If resources were diverted from more productive uses,
this would reduce productivity aver the lang run. More volalile prices would alse put
pressure on fiscal policy makers, for example by ratcheting up the cost of the triple
lock on state pensions or via repeated calls for support for househalds unable fo
smooth their consumption when hit by repeated energy price shocks.

*  The price changes in our scenarios are also likely to have impacts on the UK economy
from their global effects, which we have not explicilly modelled in these scenarios.

. We have assumed nominal dnpmtanhl ||:|qndirq seflements remain in line with our
March forecast, so that the higher inflation in our scenarios would erode the real value
of that spending. This may be difficult to maintain in some areas, with any increases in
cash spending to maintain real spending a potential source of fiscal risk.

" If higher prices were coused by more severely disrupted supply, it could result in
different econemic and fiscal cutcomes (incduding potentially as the result of
Government policy responses to such a scenario). For example, we have not
considered the possible implications of energy rationing, but in the event of supply
disruption, this could involve prioritising the supply of energy to some sectors over
others and this could be material to how the economy responds to the shock.

«  Animporfant risk around our scenarios is that they assume limited second-round effects
trom higher prices. Clearly a risk to this outlook would be more persistent inflation or, in
the extreme, o woage-price spiral, such as that which occurred in the aftermath of the
1970z energy shocks. However, there are imporant differences between the situation
todoy and the situation almest five decodes ago [see Box 3.1 above.

* For exmnphe, sea Millerd, 5., and T. Shor, OF shocks ond the UK sconomy: e chonging nofune of shooks mnd kmpoct over fmeo, Bonk
of England Warking Paper Mo, 474, August 7013,
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Longer-term fiscal risks of net zero and energy security

3.49  Lost year's FRR presented several scenarios for the potential fiscal costs and oppeortunities
that might be associaled with the transition from a largely fossil-fuel-based economy today
to an almost fully decarbonised one in 2050 - in line with the legislated commitment o
achieve net zero greenhouse gas emissions by then.'® We concluded that the net fiscal costs
of gelling to net zero were “significant but not exceptional”, with the call on public
investment potentially averaging around 0.4 per cent of GDP a year (£10 billion a year in
teday's terms), an amount thal we neted might be found frem within the existing investment
envelope rather than posing a fiscal risk. The largest fiscal cost came from the loss of
exisling emissions-relaled tax revenues worth 1.6 per cent of GDP a year [E37 billion), with
fuel and vehicle excise dulies accounting for more than 90 per cent of that loss. Modestly
weaker GDP growth due fo higher carbon prices also hit the public finances, but 1o a much
smaller edent. Taxing carbon more heavily held out the prospect of additional revenuves 1o
offset some of these costs, so that our smooth transition, early aclion scenario added 21 per
cent of GDP to debt by 2050-51. That was almost entirely due to the loss of motaring fax
revenues, which might ultimaotely be addressed via other levies on motoring in the future -
as the Government has mooted.'”

3.50 Developments over the past year mean that we have now factored some of the net zero
transition costs presented in last year's FRR into cur baseline long-term fiscal projections
presented in Chapter 4, while the balance of risks around those fiscal costs is likely to have
changed. In particular:

*  The publication of the Government's Net Zero Strategy (NZ5) in October 2021,
and the decisions to allocate new net zero invesiment from within an unchanged
overall public investment envelope at the 2021 Spending Review later that month,
frames how we have factored nel zero inte our projections. Of the four main maving
parts in last year's risk analysis, the loss of net-zero-offected taxes (primarily fuel
duty) and the modes! reduction in productivity growth during the transition have been
reflected in the projections — with the farmer contributing materially to the fiscal
sustainability challenge presented in Chapter 4. MNet zero investment is now assumed
to come from within existing public investment totals, so does not affect our long-
term projections. And while taxing carbon more heavily is a Government ambition,
as signalled in its latest consultation on the Emissions Trading Scheme," no firm
policy statements have yet been made. As such, our long-term fiscal projections do

* b Jura 1R, the Govemmesn! amended the 2008 Climole Change Adl o require red gresnhouss (s smissions b be eliminabed rafhes
than largeling o reductan of B0 per conl from 1900 vk, Sae The Clmote Chonge Act 2008 (2050 Torge! Amendment} Ovrder 2016,

! The Prime Minisier's Movember 2020 Tan Poind Flan for o Graen Industriol Revolufion sioled thot “As vwe move forsand wilh this
fravssitien o pavo amiisan wafciss], wewill need to ensrs thal the fax syifem encounopss the wpioke of [electic vahicks] ond that
revanun from mofoning foxes keeps poce with this change®. The Treasury's October 2021 Mot Zoro Review referaled this messoge, nofing
thart “delemaring ned neve sudmraldy and eonai dently with the gevernment’s fecal srafegy requires ssparsting corban prcing and esnsuring
modoving faxes keap poce wilh these chonges durng the ransition.” The Governman! has nob yel sol ol how molcring loses might ke
reformed bo een poce wilh ke ironsiticn fo eleciric vehides, so thiz possibiliy = ol foconed o cur long-Sarm fizcol projedions.

* HM Gornrnrnard, Med Zevo Steodegy; Boid Bock Greansr, Oictabars 2031,

" HM Goveermmend, the Scotish Government, The Welsh Government, and Department of Agricuiture, Emvironment and Rural AHuoirs,
MHartharn Ireland, Devafoping fhe Emienorg Trading Schamse (UK ETS), March H027, Sse Chapler & cn expanding the ETS within seciars
that are currertly covared ond Chopler 7 on arponding 11 o sedors ol ore nol curnenlly cosared. The lofler seeks evidaonce on e
passibility of m:n-urldhg thes ETS fo covesr damasslic moritinee ranspost, and washe incinerafion ond anergy from woshe.
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not include the potentially large revenue gains to be had from taxing all currently
untraded emissions more heavily,

s The dramatic rise in fossil fuel prices in recent months and the expeciation that they
could remain higher for longer allers the balance of economic and fiscal risks
associated with the transition fo nel zero and different fulure energy mixes. At the
whole-economy level, it raises the cost of mointaining o fossil-fuel based economy |as
the ‘persistent shock” scenario set oul above illustrates). Since it does not aller the
long-term cost of operating o decarbonised economy, it reduces the additional
economic cost of getting to net zero, Even so, it could make the transition more costly
from o fiscal perspective. Some polential carbon tax revenue will instead be paid to the
producers of imported fossil fuels. And more generally it could be harder to raise
carbon taxes in an environment of already high fuel prices adding to the cost of living,
resulting in greater use of public subsidies instead fo generate the necessary incentives
tor decorbonisation, The first part of this section explores these potential fiscal risks.

#  Russia's invasion of Ukraine has brought the security and reliability of energy supply to
the forefront of policy makers’ minds across Europe. The UK Government published its
British Energy Security Strategy (BESS) in April 2022.™ It reminds us that governments
face a ‘Irilemma’ in the transifion to net zero, seeking energy sources that are cheap
and secure, as well as clean. A greater focus on security alongside decarbonisation
could bring with it new fiscal risks if the Government finds it necessary fo invest more
lo achieve greater security and reliability of energy supply than the private sector alone
would provide. That could take the form of: greater investment in carbon caplure and
storage infrastructure o maximise future use of domestic supplies of natural gos;
greater contributions to the cost of constructing [and ultimately decommissioning) new
nuclear facilities; and/or greater investment in whole-economy storage capacity to
overcome the infermittency challenges posed by renewable energy sources like wind
and solar. The second port of this section explores these potential fiscal risks.

Higher fossil fuel prices and the transition to net zero
3.51  This section discusses why fossil fuel prices might remain high over the long term, before

considering two potentfial consequences of higher prices persisting:

s how higher prices affect the whole-sconomy marginal cost of getting to net zero; and

*  how they might change the fiscal implications of that transition, in parficular via the
prospects of faxing carbon more heavily in fulure,

Why might gos and il prices remain high into the longer term?

3.52 What factors might lead gas and oil prices to remain elevated over the long term? One
might be global efforts to meet the Paris targets for reducing carbon emissions. In
particular, if reduced investment in fossil fuel extraction means supply falls faster than

¥ BEIS, Britigh ersSgy SeOurdy :n'udugr—-f-&:um, cheon ond offordobils Barich arssmgy far ihe luﬂg fevmn, Apnil 2022
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global demand for fossil fuels. There is some evidence that some major oil and gaos
companies are already scaling back their fossil fuel investment plans both in response to
changes in their ability to roise the necessary financing and out of a desire to avoid their
assets becoming stranded and unusable in o net zero world, ™™ With 44 per cent of global
oil and gas still coming from the Middie East, Russio, and Central Asia, average fossil fuel
prices could also remain elevated if geopolitical tensions continue to rise (os explored in
Chapter 2).” Finally, a climate change-driven increase in the frequency and severity of
extreme weather could lead fo periodic supply shocks in fessil-fuel-producing regions with a
high degree of exposure to such events such as in the hurricane-vulnerable Gulf of Mexico.

3.53 Itis, of course, also possible that fossil fuel prices could be significantly lower in the long
term than implied by current futures curves. Demand for fossil fuels might fall faster than
supply through, for example, o faster-than.expected switchover to nuclear or renewable
energy generation or rollout of electric vehicles and heating.™ However, as fossil fuels are
internationally troded commodities and the UK accounts for just 1.2 per cent of global
energy consumption,” the UK's ability to influence fossil fuel prices via its own actions is
very limited, And there are significant upward pressures on fossil fuel demand coming from
other ports of the world, most notably the rapidly growing economies of China and India
but also countries like Migeria with still rapidly growing populafions. And it is in the noture
of risks reporting to focus on more adverse, rather thon benign, scenarios as a means of
testing the sustainability ond resilience of existing policy seffings.

3.54  Finally, it is important o note the difference between fossil fuel prices paid at different
stages of the supply chain — those charged by producers affer the extraction stage, those
charged by wholesalers distributing refined fuels around the economy, and those charged
by retailers such as petrol forecourts and domestic energy suppliers. The latter could remain
high due to the effects of additional policy instruments such as regulations or carbon taxes
used to deliver nel zero, even while prices commanded earlier in the supply chain fall due to
the transition away from fossil fuels. (We return fo the issue of carbon taxes later.) And these
factors will interact o influence prices. For example, expecations of future carbon
regulations or disruptions fo global trade will affect firms® fossil fuel extraction investment
decisions today.

Higher fossil fuel prices and the whole-economy cost of getting to net zero

3.55 The potential medium-term economic and fiscal consequences of fossil fuel prices
remaining higher for longer could be significant = as the loss of productivity in the
‘persistent shock’ scenario illustrates. But even if gas and oil prices were to stabilise ot the
levels ossumed at the end of our most recent EFO forecast, the baolonce of economic and

*" BPF, From fslemational Oif Compony 1o [nfegroted Enargy Compony: bp sofs ow stralegy for decodo of daelfverny fowands net nero
orabifion, 4 Ausguel 2020; ond Murnay, 5., ‘Dimsdiment; ofs thevs baller woys 1o dean up 'dify” compansead’, Financiol Timas, ¥ Juna
27,

T Sen Semieniuk, 3. ol ol., Sroaded fosil fesl oesefs ronslode fo major fosses for imvestors in odvanoed economies, Mol Clim. Chong.,
Piemy 2023 end Mascurn, L-F. o o, Refroming inconfivas for climabe pelecy actron, Mal, Energy, Mevember 2021 for discusiian on tha
risk of sirorded ossets.

T Compiled from BF, Stalistical Reveew of World Ensvgy 20232, June 2007

1 Hglen, O, Burm oul- Tha Endgome for Fossil Fuafs, 2017

AP, Siodiifion Review of World Energy 2022, June 20272,
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fiscal risks associated with the transition to net zero would be quite different to those
assessed in |last year's FRR and assumed in the Government’s MNZ5. In paricular, while oil
prices seftled close to those assumed in the Government’s figures by the end of the forecast
horizon, gos prices were 47 pence a therm higher (in 2019 prices) = nearly twice the levels
assumed, which would materially raise the expected cost of whole-economy gas usage.™

3.56 Higher gos prices incentivise the shift 1o other sources of energy like renewables (os well as
to compatible end-use technologies that improve energy efficiency, like heal pumps and
electric vehicles), but are doing so in a costly, abrupt manner rather than the smooth
transition policy makers might hope to achieve with a gradually rising carbon price.” And
for a net energy importer like the UK, they domaoge prospects for GDP growth, thereby
reducing the extent bo which higher carbon prices represent a drag on productivity relative
to o fossil-fuel-bosed economy, We can illustrate the consequences of higher fossil-fuel
prices for the whole-economy cost of gefing to net zero by recalculating the baseline
against which the pathway to net zero consistent with the Government's MZS is compared.

357  The whaole-economy cost of getting to net zero reflects the investiment required to shift the
UK's energy mix from fossil fuels to nuclear and renewables and the operating costs of that
net zero energy mix relalive fo the invesiment and operaling costs of confinuing to burn
fossil fuels. Al the whole-economy level, the main way higher fossil fuel prices change this
caleulation is by raising operafing costs in the carbon-intensive baseline by more than in the
pathway 1o nel zero. Chart 3.17 presents two such scenarios for the future energy use and
mix in the confext of the changes we have seen over the past five decades. It shows that:

=  The volume and mix of energy used in the UK has changed over the past half century.
Coal use hos largely been replaced with natural gas, and while oil and nuclear have
maintained fairly stable shares over the past 50 years, during the past decade the UK
has seen the expansion of renewables. Total energy consumption in the UK peaked
during the first decade of this century of 2,796 TWh in 2005, a 14 per cent increase
relative to 1970, before falling 29 per cent over the nesd 16 years to a SB-year low of
1,984 TWh in 2021 (excluding the pandemic-affected year of 2020, which saw a
sharp lockdown-induced year-on-year drop of 10 per cent). This decline in energy
consumption comes despite a 182 per cent increase in GDP over the past 51 years,
reflecting the swilch from heavy industry 1o services during that time and resulling in
the energy-infensity of GDP falling to an over 300-year low,™

*  The carbon-intensive basaline (derived from BEIS's NZ5 baseline ‘do nothing'
prejections for primary energy demand oul to 2040}™ would see an 18 per cent
decline in both petrol and gos use between 2022 and 2050, while coal levels would
remain broadly where they are today. The main differences would be a 32 per cent
decrease in nuclear capacity between 2022 to 2050, as old reactors come offline, and

* The lolest markel expechalions are even higher af three Emes [¥1 penoe per therm) obove the HZ5 in 2036-27 (see Chort 3.3).

¥ Hasla, Cheop loovs and kewar reaning costs Iriphes dersaned for bt purps, eccording o UW-wede expavimsent, June 2002

" Hisharic energy eslimates one joken fram the Maticnal Infrastnachune Commission's collecion of historical energy sioffstics [31 March
PN, which provides sresgy slafishics for e UK dofing badk te 1 700L Hislar: GDP ssfmates back 1o 1700 ore lrem e Bank of
England's Millarnivm of Mocrasconoemic dala, pulblished in bl 30017,

™ BEIS, Ensvgy & Emissions Projections Ned Ter Baseling: Oct 3021, Annex E, Ocicher 2021,
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a more than two-fold increase in renewable capacity from 81 Twh in 2021 to 189
TWh in 2050, due to the increasing cost-compefitiveness of renewable energy. Overall
primary energy demand remains relatively similar between 2022 (2,155 TWh) and
2050 (1,899 TWh).™ This provides the baseline against which the costs of getting to
net zero can be compared.

«  The net-zero pathway (bosed on the ‘high electrification’ pathway in the MNZS, which
sefs oul an indicative energy mix pathway to 2037, along with a projected 2050
energy mo, that is consistent with reaching net zera) would see total primary energy
cansumption fall by 22 per cent over the next three decades from 2022 to 2050.%" The
share of coal falls 1o less than 1 per cent, petral use falls by 79 per cent to make up 10
per cent of the mix in 2050, while gos use falls by 86 per cent to maoke up just 7 per
cent of the energy mix in 2050, Alongside these large falls in fossil fuels there is o 67
per cent increase in nuclear power generation, as well as a roughly seven-fold
incregse in renewable energy generation, nearly tripling by 2035, and more than
doubling again to become the largest energy source in 2050, making up 38 per cent
of the mix,

Chart 3.17: UK energy usage by source: historical frends and future pathways
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3.58 Based on these two different paths for energy use and energy mix, we can calculate: (i) the
additional whole-economy cost of gos usoge in eoch scenario os a result of higher prices;
and (i) how that reduces the marginal cost of getiing o nel zero relative fo the baseline,
These differences can be compared in brood terms with the Climate Chonge Committee’s
(CCC) estimate of the whole-economy net cost of gefting to net zero of £321 billion (in

= BEIS, Enevgy and emiisns prapechond: Mab Zoens Srahigy baialing [povial indeim updiale Decsmbsy 207 1), Decambas 7071
* This fol i primary consumplion refects Tha afficiency goirs of renewabls aregy souroms aver fossi] fuels, rother oo o reduosd
demand for enargy,
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2019 prices) - which reflects investment costs of £1,312 billion that are largely offset by
operating savings of £991 billion, and give a net cost equivalent to 0.4 per cent of GDP o
year on average. [Precise differences should not be over-interprefed since the energy mix
scenarios are drawn from the MZ5 rather than the CCC, but unfortunately full MZ5.
consistent costs over the period to 2050 are not available.™)

3.59  Specifically, gos prices are held in line with those assumed in our March 2022 EFO over the
medium term and then constant at £1.01 per therm in 2019 prices [47p per therm above
the MZS boseline from 2026 1o 2050). As reported in Table 3.2, the effect of these higher
gas prices on the whole-economy cost of getting to net zero would be as follows:

*  In the carben-intensive baseline, natural gas usage is relatively stable across the
period of around 654 Twh a year on average, giving lotal usoge between 20227 and
2050 of 19,000 TWh.™ At the prices assumed in the MZS, that would cost £346 billion
in real terms over 28 years (equivalent o 0.4 per cent of GDP a year]. Bul af prices
over the long term consistent with our March 2022 EFO forecast, the cost would be
£360 billion higher at £707 billion (0.9 per cent of GDP a year).

- In the nat zere pathway, natural gos usoge declines steadily over the next three
decades from 766 TWh in 2022 to 107 TWh in 2050, giving total usage of 11,700
TWh (38 per cent less than in the baseline scenario). At MZ5-assumed prices, that
would cost £214 billion in real terms [on a declining path from 0.6 per cent of GDP in
2022 to 0.1 per cent in 2050). At March 2022 EFO prices it would cost £244 billion
more at £458 billion in total (0.6 per cent of GDP a year on average, bul on a
declining path from 2.9 per cent of GDP in 2022 to 0.1 per cent in 2050).

*  The marginal cost of getting to net zerc relafive to the baseline would therefore fall by
£116 billion in real terms over the period from 2022 to 2050 [equivalent to 0.1 per

cent of GDP a year} as a result of higher gas prices. In very brood terms, that would
bring the net cost of decarbonising the economy down by slightly over a third thanks to
operaling savings being roughly 12 per cent larger than in the CCC’'s 2019 estimates
as a result of higher gas prices. It is worth stressing that this is not because getting to
net zero has become cheaper in absolute terms — it is because not getting to net zero
has become more expensive as a result of higher fossil fuel prices.

T2 Tha MIS arly gives on eslimabs of jolal cogly batwsen 2030 and MAT rather Ban sxdending all the weay o 2050, Srer Ehal ghartar
period, it eslimaled B costs of The iroraiion lo ba buteesn E463 Ellon ard £564 billien fin 20019 prices). Thal is 10 e 34 por card
kigher than the CCC's Joftal esfimeled cosd of £420 billion over the some | i"-pnnrpm"rnd in ils baloroed patreay |Hhe red oosd fo 03T is
kighar than Fu ol coal s 2050 1E37 1 bilkan), ad Treen 2041 greards opanaling sovings autwaigh irvesimaent coli).

T The Groverneend hos nod pulblished o full pearly projection for enengy use and mis in this baseline or iis ciher scenorios. Instend, i has
prasaried yeorly pathe le D n e bossline sanana, and 1o 7037 n s rel ot pcerarios (Thae arud af the pericd covered by the Swdh
Cartwsn Budgael} ond singleyoor esimotes for 2050, Tha colodafons prosenied hers assume Fends in anecgy use ord mix follow siroighl lines
beetvemnn 2037 and 3050 for B nal oo pathwoy ||:|n:| remon congdant bram 3040 & 2050 for #e carbon-imtensive bassline scenaria),
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Table 3.2: Whole-economy gas consumption costs: baseline versus net zero pathway

Corbon-iensive bossline 346 707
Mat zaro pofhway 214 458 244
R i 133 249 116

Higher fossil fuel prices and the fiscal risk of getting to net zero

3.60  The baseline long-term fiscal projections presented in Chapter 4 capture the loss of net-
zero-affected revenues associated with decarbonising the economy — thereby bringing our
long-term projections inlo line with achieving the Government's net zero objectives and in
effect crystallising the largest net zero fiscal risk identified in our 2021 FRR analysis.
Revenues fall away somewhat faster than assumed last year reflecting the faster-than-
expected rise in the share of electric vehicles in new car sales over the past year.™ They also
reflect the modest redudlion in preductivity grewth during the transilion assodiated with a
rising carbon price — though the effect of this has been offset by other foctors. And the
projections now assume that net zero invesiment spending consistent with the NZS will be
met from within exisfing totals — as happened af the 2021 Spending Review — so the fiscal
risk associated with that spending in our 2021 FRR analysis has not crystallised.

3.41  The fourth main component of net-zero-related risks considered last year was the potential
for higher revenue from taxing carbon more heavily. In this section we consider two ways in
which higher gas prices might affect future carbon tax revenues: first, by raising the implicit
carbon price in the economy and thereby reducing the need for policy measures [like o fax)
to push it higher still; and second, by raising the cost of living and thereby making it harder
to raise prices further, as would occur when laxing carbon mere heavily.

Higher gas prices could displace potential carbon tax revenue

3.62  Higher natural gas prices should work in very similar way to lewying a higher carbon tax by
providing an incentive for end-consumers to reduce gas consumption, either by investing in
energy efficiency or by switching to alternative fuels. In effect, market prices may have done
some of the work that our FRR analysis assumed would be delivered via taxing carbon more
heavily (althaugh they have done it much faster, more akin to the Bank's abrupt and
disorderly ‘late action’ scenario rather than the smooth ‘early action’ scenario that
underpinned our baseline scenario). The key differance is that it would be fossil fuel
producers that benefit frem a higher carbon price delivered via gas prices, rather than the
UK Exchequer benefiting from higher carben tax revenue. In the case of imported natural
gos, the loss of revenue would be complete. But even in the case of North Sea gas, profits

H ax described in Box 3.3 of cur Mardh 2027 Ecanomic and fiscol autlook,

Fiscal risks and sustainability 110

INGOO0119290_0116



Higher energy prices

from which are taxed relatively heavily, the Exchequer’s share of the higher price would be
much lower than in the case of faxing carbon,™

363 Toillustrate the extent 1o which higher gas prices might eat inte the patential carbon fax
revenue shown in our FRR net zero scenario, we fake the same 47 pence per therm increase
in medium-lerm gas prices between our March 2022 EFO and the assumplions
underpinning the MZ5 baseline, and convert it into pounds per fonne of carbon from
burning gas [equivalent to £88 o tonne).™ As Chart 3.18 shows, this brings the implicit
carbon tax rate on natural gas vp to roughly the increase assumed for the economy as a
whaole af the start of our FRR scenario. To estimate the impact of this on potential carbon tax
revenues, we then need to colculate the share of whole-economy emissions offected.

Chart 3.18: Increased carbon prices: FRR 2021 carben tax rate versus March 2022
EFO wholesole gas prices
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d.64 Chart 3.19 shows, perhops surprisingly, that the reduction in potential carbon tox revenue
os a direct result of higher gas prices is relatively smaoll and decreases over fime. Using our
previous FRR prices, but adjusting our analysis to reflect developments since then,”
cumulative additional corbon tax revenues would reduce debt by 17.2 per cent of GDP by
2050-51. All else equal, thot falls by around a sixth jor 2.7 per cent of GDP) to 14.5 per
cent. This modest impact reflects the fact that the emitting sectors that use natural gos are

* The heodline tox rots [eecluding fhe new lemporory enengy profils bevy) is 40 per cent |30 per cenl ring-ferce corporofion o ond 10
pr conl sipplamerdary chargal, bul e eflec of post loases arel uie of inveslmant allsaniss e Be elffective tax rale (ETR) will ke
corsidernbly lower thon the headline roke. In our lolest forecos, jax revenues divided by iodol soles [orosied by produdtion multipfed by
prices) wonand indicobe am ETR of 114 per cord over the pericd frem 2021-2F o 202627,

* W csunes 5.3 kp of carbon b emitted fram the burnieg of cne thorm of gas, in line with standoed ecrversian Tactors,

¥ This caloslalion iz boted on the some smissions path oz in last year's FRR onolysis |buu-d om the CCC"s bolanosd _|:u:|1|l~m| Decmase fha
Crerernmiand's HMES palbwey che nal splil emissens batwesn traded ard nen-Iraded sk, This alss means theal he diference bebesan
the FRR Figure ord this updoted figure is due ko the direct effect of higher gos peices on gas-reloted emissicns. We then adjust for the
curnenl ghare of gai we within sach seder in tha SO envisicns bregodcen, The baeling againad which addilional carkas lox revsrwsi
ore calouloked hios bean odjusied ko refled the lotest, much Kgher, ETS corbon prices, moved bock ome year o align with the end of our
msdium-tsrm forecosd, ard an updaled GOP dencminalor in line with o lobest |n:hn-grmn soomnomic delermiranis,
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either assumed to decarbonise completely by 2050 (notably the buildings sector, thanks to
the elecirification of heating) or they are already subject to relatively high carbon tax rates
as they are covered by the ETS (electricity supply). The tax bose fowards the end of the
transition is therefore largely composed of hard-to-decarbonise sectors such as aviation
[which uses oil) or agriculture (which generates non-energy emissions such as methane).

Chart 3.19: Carbon tax revenue before and after higher gas prices
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What if it were more difficult fo tax all carbon emissions more heavily?

3.65 Higher tossil fuel prices also create a risk that future governments might find it harder to fox
carbon more heavily. The Government is currently consulling on o modest expansion of the
sectors covered by the ETS, but our FRR scenario was based on all currently untraded
emissions being taxed and all emissions being taxed more heavily than was then projected
under the ETS. That would raise consumer prices, which may be mere difficult if fossil fuel
prices had already raised the cost of living and domaged growth prospects (in ways that the
scenarios at the start of this chapter illustrate]. The fiscal risk in this scenario would be the
risk of not capturing potential additional revenues - an opportunity thot cannat be grasped
- rather than o downside risk relative to our baseline projections in the next chapter,

3.66  One way to illustrate the potentiol scale of this risk is to reduce the propertion of the
‘shodow carbon price’ that underpinned our FRR scenarios that is delivered vio fax and raise
the properion delivered by public spending and regulation.™ For example, we can consider
a scenario in which the taxation of emissions is not expanded further and that half of this
missing confribution to the shadow carbon price is be met by public spending and half via

% The ‘shodow price’ & o meosure of the incentive ko decarbanise, which fses over fime o reMUENing emissons beoome mone costy B
aheate, B can ke defeaced by raisirg e aclual prce of caken wia o bax o ETS, or by achisving changes sgquivalent to raivsg the aclual
price vin reguialions [such os bomning B purchose of new palrol vebicles o impoding med zens standards on rees boild propedios) or
subsidies fwhich reduce the price of low-emissicns aciviies ond {echnologies relofive lo corbon-inkensive ones),

Fiscal risks and sustainability 112

INGOO0119290_0118



Higher energy prices

more stringent regulation. The foregone corbon fax revenue would add 14.5 per cent of
GDP to debt in 2050-51 relative to our FRR scenario, while the additional spending on
subsidies required fo meet the shodow carbon price (by reducing the price of low-emissions
actlivities relative to carbon-intensive ones) would add 7.2 per cent, In effect this illustrates
the cost that would be associated with a potential beneficial fiscal risk [from taxing more
emissions) becoming on adverse one (from higher public spending).

Fiscal risks from a renewed focus on energy security

3.67  In response to the sharp rise in energy prices at the start of this year, in April the UK
Government published a British energy security strategy [I!E.'rl-".i].:'Inl Itz subtitle “secure, clean
and affordable British energy for the long term™ reminds us that governments face o
“frilemma’ in seeking to make the transition to net zero while increasing energy security.
Historically UK energy sources have been either cheap, secure, or low carbon, but they were
rarely all three. Higher fossil fuel prices and geopolitical tensions have the potential to parly
alleviate the trilemma, for example, because clean energy has become cheaper relative to
carbon-intensive sources and because they incentivise faster swilching to more energy-
efficient technologies that improve security by reducing demand. But even so, addressing
the principal security shortcoming of each major energy source could nonetheless prompt
significant government invesiment. To illusirate the potential fiscal risk that might come from
attempting 1o increase energy security, we consider three main sources of power generation:

*  Fomil fuels, where the greatest fiscal risk might come from the need to invest more
publicly in unproven carben capture and storage infrastructure to maximise future use
of domestic supplies of North Sea natural gas - to secure the “new lease of life for the
Morth Sea” set out in the BESS.

. Muclear, where medium-to-long-term fiscal risks might come from subsidising the cost
of constructing new nuclear facilities, while very-long-term risks come from
decommissioning those facilities at the end of their multi-decade lives.

*  Renewables, where the greatest risk might come from the need to invest more in
economy-wide storoge capacity and grids to overcome the intermittency challenges
posed by wind and solar power generation - particularly if coordination failures meant
that the private sector would under-provide such capacity without public infervention.

3.68 We present illustrative figures for the potential whole-economy costs of addressing the risks
associated with the energy mix consistent with the BESS. The fiscal risk that such costs might
pose would depend on the share of any that fell o the public sector, which we hove not
attempted fo quantify of this stage. In some coses, such costs may already be reflected in
baseline assumptions that reflect previous CCC analysis, so it is also not straightforward to
determine the extent to which any costs would be additional fo that baseline jond hence o

 BEIS, Britigh ersSgy SeOurdy :n'udugr—-fr&:um, cheon ond offordobils Barich arssmgy far ihe lu-ng fevmn, Apnil 2022
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risk to our fiscal projections]. We will therefore revisit this in o more quantitative manner
once further assessments from the Government and/or the CCC are available.

The energy policy trilemma

3.69  In considering how to alter their long-run energy supply mix away from tossil fuels and
towards either nuclear or renewable energy, countries like the UK face a trilemma between
three potentially competing objectives. In particular, countries would like their energy supphy
to be:

«  Affordable {"Cheop’). In assessing the overall cost of energy generation policy makers
need to take account of: (i} the upfront capital costs of building the infrastructure
|construction); (ii] the cperating costs of predudhion including fuel, employee wages,
and maintenance |operation); and [iii) the costs of shutting down the infrastructure of
the end of its life = and, in the case of nuclear, making it sofe (decommissioning).

*  Reliable ["Secure’). In assessing the overall reliability of energy supply policy makers
need to take account of: either (i) geopelitical factors that may lead to sudden
inferrupfions in supply or increases in price (as in the coses of the 1973, 1979, and
2022 fossil fuel crises); or (i) geographic or meteorological fadtors than lead to
infermitiency or seasonality in supply (as in the case of UK wind and solar power).

*  Low carbon ("Clean’). In assessing how clean a source of energy is, policy makers
need to consider both the volume of carbon emissions created as o direct result of
energy generation (which are relatively high in the case of fossil fuels) and the
potential for mitigating these emissions (for example through nascent carbon copture
and storage technologies). ™

370  In the remainder of this section, we consider each energy source in the context of the palicy
trilermma, and how the varying costs invalved in the construction, operation, and
decommissioning of capacity might become the source of additional fiscal risks in an
environment of continued focus on the security of supply.

Fossil fuels

3.71  Fossil fuels currently make up almest four-fifths of the UK's energy mix, with 43 per cent
coming from natural gas, 32 per cent from oil, and 3 per cent from coal.*' Assessing fossil
fuels o3 o source of power generation ogainst the policy trilemma:

»  Cheap. The cheapness or olherwise of fossil fuel power generafion largely relotes to
operating costs, mainly in respect of the cost of the fuel itself, which, as shown above,
fluctuates significantly over time and is currently very high. Setting aside net zero
ambitions, construction ond decommissioning costs in respect of a such a well-

¥ Thare are cther petential arvircamenial beneft wch ar reducied gt and water pallulion tha lagely cormelole with corbon smismism,
bt which are bayond the scopa of this chapher.
' Fgnwes refer b the preliminory 2021 daka in BEIS, Infond anengy consumphon, primony fusl input basis, 26 Moy 2077,
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established technology pose limited fiscal risks as they are likely to be met by the
market, The potential fiscal risks ossocioled with froditional (unabated) fossil fuel
generation therefore come from two sources. First, protecting consumers and
supporting households in periods when prices rise dramatically - as evidenced by the
€17 billion of support towards energy bills announced so far this vear. And second,
incentivising reductions in households’ demand for fossil fuels, in porticular by
improving insulation or installing heat pumps, a risk we discussed in our 2021 FRR.*

«  Secure. In terms of security, the main challenge is the international supply of fossil
fuels. Despite having its own domestic sources of gas and oil from the Morth Sea,
declining production since the furn of the century has turned the UK into o net fossil
fuel imporer,” exposing it 1o geopolitical foctors such as the disruptions to Russian
supply in recent months, The BESS therefore argues that “the North Sea will still be o
foundafion of our energy security” in the future, and that “we must fully ufilise our great
North Sea reserve [ond] use the empty caverns for CO; sforage”.

«  Clean. Burning fossil fuels represents the largest source of the UK's greenhouse gas
emissions. Bul gas power generation can be compalible with net zero via carbon
capture and storage (CCS) technologies, albeit af a higher cost: construction of a gas-
fired power station with CCS is estimated to cost between £1,580 and £2,200 per
kW, " mare than double the construction cost of an unabated plant (640 1o E960 per
kW*). The operating costs of plants with CCS are alse double that for unabated plants
{at £28,750 per MW per year and £14,570 per MW per year, respectively).®® Natural
gas can also be combined with capture lechnologies to produce hydrogen, which
features more or less heavily in different potential pathways to net zero.

3.72  Achieving net zero alongside increasing security via more domestic fossil fuel production
points to the addifional costs of CCS - in comparison to unabated power generation — as
the main area of potential fiscal risk. It is unfeasible to add CCS capacity fo most of the
current 30,7 GW fleet of gas-fired power stations in the UK due 1o their age (many of these
will be coming to the end of their operafional life in the next decade). However, meeting the
gas capacity assumed in the NZS 'high electrification” scenario in 2050 could require at
least 18 GW of new capacity.’” Based on the over-twice-as-expensive construction costs

1 S Boe 3.3 imoour July PO Fecal risks raport.

3 Sep Bow 7.7 in owr March 2032 Eoonomic ond fisoof ouffook.

M Sn Uniper Tochrelogies, BELS: COUS Techrical Adwisary — Report an Assumepiians, Ssplembss JO1E, vwhich gives a cosl of £1,508 per
KW in 2014 (E1,795 par kW in 2077 prices); Emergy Technologies Institule, Reducing e cost of CCS; developmends in the copdure pdant
mchralogy, 2006, which gives o coul of £1,240 per kYW (1,581 0 2022 prices); ond L5, Erergy Information Administnalicn, Copifal
Cost ondf Pevformance Chormctensts Estranes for Ltk Scafe Electric Power Gontrting Technologies, Febsnoary 2000, wihieh gives a cost
of £2, 203 per KW in 222 prices).

1% S Uiniper Techrelogies, BELS: CCLS Techrical Adwisory - Report on Adsumpians, Ssplembes J0 18, which gives a ced of E540 per BW
in 3004 [£443 per kW in J022 peices); Enengy Technologien lrstitute, Roducing the cosl of CCS: devefopments in the cophwe plont
mchnalegy, 2016, which gives o coil of £550 par KW (2101 in 3022 prices); ard LS, Energy Informalicn Adminisiration, Copilal Cost
ond Performance Chovadlonistic Estimodes for Uity Scode Eleciric Povar Gananofing Technofogias, Felruary 2000, which gives o cosl of
E9S2 per KW [in 2022 prices).

* Unipsr Technelogies, BEL; CCLE Technkol Adasary — Rapon on Assumpiions, Seplember 2018 (coak are axprmsnd hare in 2027 prlom],
4 This figure comes trom the "slectrificofion” scenario in Mofonal Infroestrucluee Commission's, Nef Zero; Opporfenitios for the power
sk, March HI20 repad, i which af least 18 GW of gaz-phn-CC5 eapacily 8 requirsd in the UK by 2080, lo genarcte 23 Twh of
slaciricity. 'While fha moms-necant MZS Thigh eledrification” soomario ofss sel oul gos mequiremants [59 TWh by 20500 i did reob spacify bow
miuch of thiz woudd be mael «io domestic rother Bon imporied penerofion; we hove rerelons vsed the MIC ssfimals.
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described above, this might cost between £15.8 and £22.3 billion more to build than that
same copacity delivered via unobated gas plants, with further edditional costs associated
with ongoing operation. These are costs that might fall o some extent o the state,

Muclear power

3,73  Muclear power accounted for around 9 per cent of total energy production and 15 per cent
of the UK's electricity in 2021."® But five of the UK's existing six-strong nuclear fleet are due
to cease generating power by 2028 and only one new power station is currently in the
construction stage (Hinkley Paint C, due to come online in 2027). Against this backdrop, the
BESS outlines the Government’s ambition to increase nuclear power generafion fo up o
24 GW by 2050, at which point it could account for up to a quarter of electricity demand.
The BESS suggests that “depending on the pipeline of projects, these ambitions could see our
nuclear sector progressing up fo eight more reactors across the next series of projects”,

3.74  Assessing nuclear power against the policy frilemma:

- Cheap. The cost of nuclear power varies across its lifecycle. High upfront costs of
construction are followed by relatively cheap eledricity generafion but then by
potentially large, lengthy and uncertain costs associated with hazardous waste
and decommissioning.

» Secure. The security risk of nuclear power generation once it is underway is low as it
provides a relioble, constant source of electricity. Potential sources of security risk relate
to the supply of uranium to fuel the reactors [with Kazakhstan accounting for olmost
half of global oulput in 2021%%), as well as the occasional need for unplanned
maintenance that could cause a temporary loss of output. Nuclear energy supply is
also largely inflexible to daily or seasonal demand [unlike fossil fuels).

=  Clean. Muclear power is o clean energy source as eleciricity is generated with very low
carbon emissions. The mining of uronium and censtruction of new plants are both
carbon-intensive octivities, but the fact that nuclear power plants can generate large
amounts of electricity for many decades means lifetime emissions of nuclear power are
similar o renewable sources such as wind.™ Nuclear power does, however, produce
hazardeous radicadiive woste. Although this does not affect how clean the source of
energy is when focusing on carbon emissions, it is a wider public policy issue and
confributes o high and uncertain decommissioning costs.

3.75  The main fiscal risks in relation to the Government's ambition to improve energy security by
increasing nuclear power generation relate to the beginning and end of the lifecycle of the
nuclear fleet. Decommissioning costs for new plants are meant to be fully covered through

4% BEIS, Envpy Trends, Manch )23,
* lorld Mucloor Assodation, Warld Unondem Mindng Prodection, June 20232
* Un#sd Mofons Economic Commission for Buropes, Life Crele Asseximent of Eleciricity Ganevralion Opfions, Odlober 2021,
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bills, although shorffalls have been experienced in the past, requiring government top-ups,”'
and there is no long-term solution for nuclear waste * But the largest and most immediate
fiscal risk relates to the additional capocity targeted in the BESS, given potentially prohibitive
upfront construction costs if relying on the market alone. The BESS ambitions are consistent
with up to 18 GW of additional copacity beyond Hinkley Point C and Sizewell C. Based on
the estimated cost of Hinkdey, that would imply potential construction costs approaching
€170 billion in today’s prices over the coming decades. Even a modest fraction of this
falling to the public sector would be fiscally material.

Renewables

3.74  Renewable technologies have risen in importance in the UK's energy mix over the past
decade and produced over a quarter of UK electricity in 2021. Wind power is the largest
source of renewable electricity generation [with onshore and offshore accounting for 9 and
11 per cent respectively), while solar power contributes o more modest 4 per cent |with the
remaining renewable electricity generation coming from hydro, at 2 per cent).™

3.77  Viewed through the lens of the energy policy trilemma:

«  Cheap. Renewables are an increasingly affordable source of power generation with
lifetime costs (including copital and operation) now approaching those of unabated
fossil fuels [£65 per MWh for renewables versus £50 per MWh for unabated gos
plants in 2020, prior to the latest gos price spike), and expected to become cheaper
than fossil fuels within the next decade.® The construction costs for offshore wind = the
UK's main source of renewable power - are higher than those for new unabated gas
plonts, ot £1,710 per kW, although lorge-scale solar is cheaper to construct (of £420
per kW).* Affordability is further supported by policy: successive governments have
intervened to support renewable generation through environmental levies on energy
bills. The most notable are the renewable obligation and the contracts-for.difference
schemes, which provide certainty over prices received for generators. This support is
expected to be worth £14.1 billion a year by 2024-27.%

¥ The firsl ganerofon of nudear plarts were fully publicly swned, with the decommissianing tosts esfimaled of £132 billien cver 120
vears folling to the Mucleor Decemmissanng Autharity (MDA - a ran-daparimantal public bady). Second garsrlicn decommissianing
costs will be meed by o Muckeor Liohilifies Fund, although this bas recenily requived a E10.7 bilSon cash injeclion from 1he Gowemment. See
Mudisar Decamneaioning Autharty, Annval Regodt ond Accowats J020-21, July 302 1; Mucless Liakilities Fund, Annval repoet and
ooty 2021, March 2021 ; Mafioral Audt Oifice, The decommissioning of ARG neclear power sidions, Raruony 200272,

4 Gealogical Disposal Facility BG0F) i the fovoured solution, which could cost beteeen £20 hillicn ard £53 Bllion. See Hucles Wisls
Sarviens, GOF Annval Repoer 2020-202 1, Fabnumy 20022,

! This is based on the consirucfion of Hinkley Paint ©, which is expedied Bo cost £26 bilfon fin 2015 prices) in dolal and hove o 3.2 W
eapacily, imphirg comincion ool of £9.6 killan per GW when cormcled o 2007 prices, See EDF, Hinkley Poinl C Upsdede, 15 Mery 20037,
™ HEIS, Renewabde oleciricity copocity and penerotion, Marnch 022,

" Lan Table A3 4. b of the Chmale Chamge Commities's The Sath Carbon Budigel: Elecineity gensvation, December 1020 repard,

* Mgtional Indrastruciune Cosmission, Nat Zaro: Opporfuailios for the powar sector, March 37020, suppading eviderca,

¥ Conkodsdor-difference |C'|:D.-.+ we in efed o corsumer-lunded, Govwernmand: mandoied il'ludgbfu-r producers. They proside o :u.ll:en-'l:|':¢I
sigivalard be the dHerarce babwean o guaraniesd ‘srike price’ sfpudated in the conlracl ard e markel proe. The cost of kol subaidy
peaid wia howsebold ond business efedricty bills. The hunds therelore pass from consumens 1o producers vio energy suppliers, althcugh in
tha puklic Eronce shalinlics By are irealed ap o Bax 60 conuemers ared subisidy 9 precducens mnlh wiFmme s Gowsrnmant
maddaled). Up until this year, Ci0s hove olwoys representod o subsidy o producers, ol tha vary bigh price of alecircity this voor means
that furds will Bow in fhe cpposite diredion, with ihe contqbulion of CiDs ko eleciricey bills furning negative fiar thee first finse.
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«  Secure. Renewables are not as exposed fo the same geopolifical security threats that
are relevant to fossil fuels (although there is an increasing relionce on scarce metals
used in renewable technologies, which have been subject to recent supply issues™),
Instead, they are subject to reliability challenges, where demand for energy over the
course of the day and the year does not match with supply due to the intermittency that
comes from the unpredictability and seasonality of weather conditions. Addressing this
challenge is likely to involve a mixture of storage solutions (including pumped-hydro
storage, botteries, compressed air, and electrolysis fo produce hydrogen); laying more
inferconnectors to import supply from Europe [and export UK surplus); and more
actively managing fluctuations in demand. In this vein, the BESS commits to “sufficient
large-scole, long-duration electricity storoge to bolonce the overall system by
developing appropriate policy fo enable investment” and “smartening up the system
with more Hexible pricing, through Time of Use tariffs ond botfery storage through
electric vehicles”.

*  Clean. Renewables are low carbon technologies. Lifetime carbon footprints are
estimated at between B g and B3 g of CO; per kWh for solar and 8 g to 23 g tor
wind, compared to 403 to 513 g for natural gos.™

.78 With fossil fuel prices high, renewables therefore look attractive from both an affordability
and net zero perspective. Bul the infermittency problem is significant, especially as the share
of energy generation that comes from these sources grows. The NZS therefore raises the
prospect of an entirely new fuel system [hydrogen) produced from renewables to help
manage the challenge. Bevond any costs to the public secor associated with the move to
hydrogen (which it has not been possible to quantify), o source of future fiscal risk relates to
greater renewables storage capacity or connectivity — particularly if coordination failures
mean that the private sector under-provides this on the basis of price signals alone.
Although highly uncertain, recent estimates sugges! somewhere around an additional 28
GW of capacity is required, much of which will need to be long duration.* If that additional
capacity were provided by any single technology, costs could total:

«  E12 10 £21 billion for sufficient lithium-ion battery storage (although balteries cannot
currently provide for longer durations, so could only be o partial solution);*'

* B earth melols, porticulorly those required for sledric vehicles, ond Bhivm hove recently been sxposed 1o supply choin issues, with
meal of e currant mining af thse rescunces isclated o China, See Resers, Cling ricfand st elpctrc oudomokars awary from e earf
mogrels, July 2071 and Forbes, Lithium Shorfope Moy Stolf Electric Cor Revodution And Embed Ching's Leod: Report, Novemnber 2021,
 Uritsd MNofonz Economic Commimion for Burcoe, Life Cyelo Assauimant of Eleciricity Gonevalion Optiane, Oolobar 2021,

® hurorn Ersngy research, Long duration slectricity storage in GB, Felbruary 2072, Colculaiians are bosed on the scenarks buldeul of 11
W of pure slorage, & W peak cordral and 11 OW of CC5 or hydrogen power

* Ealimotes of tha coat of libium-ien battery sdarage fall Fom £475 per KW in 020 % £198 e W by 20050 (i FON T pricas; £S04 par
kW foling to E240 per KW in 2022 prices]. See: Mokt Macdonold, Storoge costs ond lechnicnd ossumpdicns for BELS, August 2018; BEIS,
Battary idanign Boosl & powar grasnar slociney gried, July 2000, In Aurcea Energy's ressanch [cited abows] the edimabed costs Boe o laur-
begisr Lision bofleny ware sagraficantly bigher, ol E920 por i in 2020, falling o €579 par kW by 2050 fin 2014 prices; E1,064 par K
F|:|||il1g1u- ES4T per KW in 2072 prices].
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« over £19 billion if met vio pumped hydro-storage (although this is unlikely to be
achievable in full with the UK’s geclogy]:* or

=  around £20 billion for interconneciors to access ofher countries’ renewable energy
advantages (although this figure does not account for the upstream capital costs).*

3.79 Mo single source of additional renewables storage is likely to be sufficient or appropriate.
Whatever the chosen mix, these estimates suggest that the costs of storage or connectivity
could fall somewhere around E20 billion, with implications for the public purse if
governments chose fo bear some of the cost of overcoming the intermittency challenge.

Energy security summary

B0  In effect, the Russion invasion of Ukraine has put greater focus on energy security alongside
getting to net zero ambitions and keeping energy costs low in the trode-offs that determine
the UK’s long-term energy mix, and the Government’s role in delivering it. The fiscal risks
posed by greater security depend on the share of any associoted costs that falls to the public
sector, which it has not been possible to quantify, but the illustrative whole.economy costs
presented here give o sense of their potential scale. More broadly, the analysis across our
FRR last summer and this chapter demonstrates that higher energy costs — whether driven by
higher global fossil fuel prices, net zero ambitions, or new energy security objectives - roise
numerous fiscal risks such os inflafion-driven increases in welfare spending, and the impact
of carbon taxes, regulation, and government subsidies to incentivise the transition fo net
zero or improve the security of supply. The scale of these fiscal risks rests on decisions about
the balance of higher costs between consumers and the Exchequer (and therefore, implicitly,
current and future generations of taxpayers). Governments cannot make the costs of more
expensive energy go away, they can only adjust who pays them, and when,

A prapoied nee | 5 GW slosage slalisn ol Ceiee Glai in Secfland s esfimated o ol “eear E1 billian®, Ses Coire Glas webaile,
weaw. oo reglas.com, owcessed 74 June P2Z,

¥ The laled | G'W inderconnmecies easl E7DD milton [€721 millien in 2027 pnges), ard sgrdicanty mees inlercarmeclor capooty it baing
plarmed. See: Hofional Grid, Press rafease: Motional Grd's now undersoo power coble bofween Britain and Fronoe anangises roce fo nof
e, Doopaer 200,
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4 Long-term fiscal pressures

Introduction

4.1 To complement the analysis of potential shocks and pressures on the public finances over
the medium term in Chapters 2 and 3, this final chapter provides an updated assessment of
long-term fiscal sustainability. We start from where the public finances stand today and then
assess the impact of demographic, economic, technological, and other trends on future
government revenue, spending, and financial transactions. We then project forward their
implications for the potential path of public sector net borrowing and debt over the coming
half-century. In doing so we explore alternafive assumptions for several of these underlying
trands to illustrate the sensitivity of the long-term fiscal position fo those assumptions.

4.2 Alongside analysis of fiscal risks in previous reports, long-term projections of this kind
facilitate a relatively comprehensive assessment of fiscal sustainability. They take into
account future commitments already specified, such os the future cost of public service
pensions, as well as government’s many non-contractual — but nonetheless implicit -
ongoing spending commitments in the areas of education, health care, and defence. The
projections also recognise that future governments will centinue to impose taxes and raise
revenues but that some existing revenue sources are likely to be eroded over time, as in the
case of fuel and vehicle excise dufies that are linked to carbon-intensive activities.

4.3 The first five years of these projections are consistent with the medium-term forecast
published in our Morch 2022 Economic and fiscal outiook (EFO), adjusted to include the net
cost of the package of support for househeold energy costs and surlax on energy company
profits announced in May 2022." From 2027-28, we construct long-term projections of
spending and revenue streams through an unconsirained ‘bottom-up’ analysis.

4.4 Key spending ond revenue items are sensitive to both the size and oge struciure of the
population, and our approach to projecting the public finances allows us to isolate the
changes in both spending ond revenue thot would be coused by demographic changes as
waell as non-demographic cost pressures (by otherwise holding spending ond tox revenues
per person fixed relative fo averoge eamnings, so that in the absence of these pressures
borrowing would remain flat as a share of GDP). We make use of individual spending and
revenue profiles for males and females, each copturing the oge distribution of spending or
revenue over a representative individual's lifetime. By applying oge profiles and population
projections to spending and revenue it is possible to colculate the total spending and
revenue per person of a given sex and age. lt is this calculation that forms the basis of our
projections of the public finances. For all but health spending, these per capita allocations

Tre deiods of this odjusment ore ssploined in Box 3.3 in Chopler 3,
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are raised in line with earnings over the projection horizon and combined with population
projections o generate fulure spending and revenue streams. For health spending, per
capita allocations are also increased each year to reflect our assumption that non-
demographic pressures (like the rising prevalence of chronic diseases or the cost-raising
nature of technalogical advances in the health care sector] will be accommaodated.

4.5 These projections are also based on our long-term economic determinants, These have
been updated relative o those published on 24 May to incorporate o weaker long-ferm
outlook for net inward migration than assumed by the Office for Mational Statistics (OMNS) in
its 2020-based interim projection.” We also present a scenario consistent with the higher
path of net migrofion that is assumed in the ONS projections.

4.6 We have not produced a full update 1o our long-term projections since our 2018 Fiscal
sustainability report (FSR), since our 2020 FSR was recast to address the near-term fiscal
impacd of the pandemic, which was then in its initial stages. These new projections therefore
capture a lot of news that has accrued over the past four years. This includes not just the
pandemic, which is still with us and whose long-term consequences for health in particular
are uncerain, but also post-Brexit changes to the trade and migration regimes, as well as
malerial increases in the size [and composition) of the stale and the tax burden fo finance .
The OMS interim population projections on which our fiscal projections are based have also
been revised substantially, We therefore attermpt to quantify the contributions of these many
factors to the change in the long-term fiscal outlook since 2018.

4.7 To suplore the implications for fiscal sustainability arising from demographics and shocks,
this chapter:

- details the key assumplions underpinning cur leng-term projections, including
demographic assumpfions, employment rates, other long-ferm economic
determinants, the medium-term fiscal position, and long-term policy assumplions;

«  presents long-term fiscal projections on the bosis of those assumptions and tests the
sensitivity of the results to interast rates, the primary deficit and economic shocks;

»  discusses indicators of fiscal susiainability, including the decade-by-decade fiscal
fightening that would be necessary fo stabilise the debt-to-GDP ratio in the long term; and

= fesis the sensilivity of the projections fo shodks, including the stress test and scenarios
presented in Chopters 2 and 3.

T OpS, Mationol .u-npul'nm proveckans: 2020 based inderm, Jorwory PO22.
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Key assumptions

Demographics

4.8 One of the most important drivers of fiscal sustainability is the outlock for the size and age
structure of the population, which influences both the future size of the economy and the
health of the public finances. The projected size and oge structure of the population are
determined by assumptions regarding birth rates,” mortality and migration. These are highly
uncerfain at any time, with Brexit and the pandemic having added to this uncertainty.

4.9 There is alse uncertainty at present over the size of the UK population today. The first results
of the 2021 census - covering only England and Wales - were released on 28 June 2022,
They paint to the population in England and Wales standing at 59.6 million in 2021 < 0.6
per cent smaller than assumed in the ONS interim population projections. The census
results for Northern Ireland were released earlier this year, with the pepulation breadly in
line with the OMS interim projections. Inifial estimates of the size of the Scoftish population
will not be released until next year. We will return to the implications of the full census
results for the public finances in future reports.

4,10  Despite these sources of uncertainty, we can sfill be reasonably certain about some
developments in population structure, For example, we can be confident that the larger
cohorts that resulted from the post-WWIl and early-1960s baby booms will continue fo pass
through the projections as these people age. In additien, past frends of declining birth rates
and increasing longevity have together created an ageing population, meaning that o
higher proporion of the population will be in older age brackets [Chart 4.1). This is a
common feature across all odvanced economies, with the UK having a similar share of the
population in old age as other advanced economies today but seeing o smaller further
increase in that share over the next 50 years (0s described in Box 4.1).

* el e e leeen “hirths rabes’ in this roport o describe wihal The OHS colls the ‘fedlily row’. It & a meawre of births per woamon aged 15
o 46, thorelones the projecied number of bidhs & delermined by the birth rale and Bhe rumber of women of Thass oges.
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Chart 4.1: Population age structure in 1972, 2022 and 2072
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Box 4.1; International demographic trends

The UK iz far from alone in having an ageing population. Indeed, the United Mations (UN)
projects that the populations of oll advanced economies will age over the next 50 years (Chart A).

According to the lotest UN population projections compiled in 2019, the UK old-oge dependency
ratio = which the UM defines as people aged 65 and over os a proporfion of the people aged 15
to 64 = is close to the average across advanced economies.” However, the UK ratio is projected to
rise by 18 percentage points between 2020 and 2070 - a smaller increase compared to most
other advonced economies which, on overoge, see o 26 percentage point rise. This would leave
the UK with one of the least aged populations among the advanced economies in 2070 < in
comman with the Scondinavian couniries, as well os the United States, Australio and Ireland. The
mast rapid ageing and the highest future old-age dependency rotios are projected across
advanced economies in Asia and in Southern Europe.

The UK population ages more slowly than the average across other advanced economies due to
higher birth rates and higher net migration rotes. Betwesn 2020 and 2070, the UM assumes that

the birth rate in the UK will be just above the advonced economy average (ot 1.8 births per
woman compared fo 1.7), and a net migrafion rate of 2.2 net inward migrants per 1,000
populotion compared to an advanced economy average of 1.%. Our projections incorporate both
lower birth rates (ot 1.4) and a lower net migration rate (at 2 on the UM metric) than ossumed in
the UM projections, which results in the UK old-oge dependency rafic in our projections increasing
to around 50 per cent in 2070, compared to 47 per cent in these UM projeclions.
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Chart A: Projected old-age dependency rafios in advanced economies
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4.11  The outleck for the size and oge-structure of the population has changed materially since

our 2018 long-term fiscal projections. They reflected ONS population projections that were
based on 201& population data and demographic assumptions that were selected in mid-
2017, Qur new projections use the lalest ‘interim” QNS population projections from January
2022, which are based on 2020 population data and reflect updated assumptions about
birth rates, mortality improvements and net migration. Unlike in previous releases, the OMNS
presented only one projection this year rather than several variants. To ensure consistency
between our medium-term forecast (to 2026-27) and our long-term fiscal projections, we
have used the OMNS's projections for birth and death rates, but a lower net migration
assumption, This reflects a forecast judgement made in our March 2020 EFO to capure the
effect of the post-Brexit migration regime (see paragraph 4.13). Since then, our medium-
term forecasts hove assumed that net migration will settle at 129,000 a yvear, rather than
the 205,000 currently assumed by the OMN5. We hove extended this assumption over the
leng terrn and called this the ‘OBR low-migration baseline’. Overall, this reduces the
population by almost & million by 2072 relotive fo o scenario consistent with net migration
at 205,000 - the "ONS inferim projection’ [see Chart 4.2 below),

4,17 The latest ONS population projections are subject to an unusual degree of uncerainty. First,
they are bosed on population data from mid-2020 that can be expected to be revised when
the full 2021 census dota become available next year. Second, the pandemic is likely to
have further slowed the pre-pandemic trend towards declining maortality but to an uncerain
degree, Third, birth rates have fallen significantly, again with uncertainty over the extent and
persistence of those falls, Fourth, the pandemic sow measurement of migrotion temporarily
suspended, while changes to migration policy are in train, both of which make looking of
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history (which is the main method used by the OMS) a less reliable guide to future migration
patterns. We will return to the issue of uncertainty around demographic projections in a
future FRS once the OMS hos published a full suite of variant population projections
congistent with the lotest census dota,

4,13 With those uncertainties borne in mind, the main differences between our latest population
assumptions and those used in our 2018 and 2020 F5Rs (Table 4.1) are:

*  Lower birth rates.” A1 1.59 births per woman, the assumed birth rate has fallen further
below the 2.1 figure that would be required for the populafion to remain stable in the
long term in the absence of migration or changes in mortality. The latest assumption is
11 per cent lower than the 1.79 in our 2020 F5R and 14 per cent lower than the 1.84
in our 2018 FSR. It represents the lowest birth rale assumed in any sel of official
population projections published over the past seven decades.® It is clear that forces
that have driven down birth rales over the past decades have not been reversed. In
light of that, the ONS projections assume that recent low birth rates persist.

=  Slower improvements in life expectancy. Mortality rotes have been revised up relative
to previous projections, albeit still on a slowly declining path over time. This parily
reflacts the pandemic, whose effec is assumed to persist for four years; but is more the
result of slower increases in life expectancy in recent years, which has lowered
assumplions about the long term. ‘Cohort life expectancy” at birth - the metric that
facters in future improvements in life expectancy — for females has been revised down
by 0.2 per cent from 92.8 to 92.6 years since our 2020 F5R but by a more material
3.1 per cent from 95.6 to 92.6 years since our 2018 F5R. For males, life expectancy
has been revised down by 0.6 per cent since our 2020 FSR, from 90.6 1o 0.1 years,
and by 3.4 per cent since our 2018 FSR, from 93.3 to 90.1 years. This reflects the
weaker pre-pandemic trends in mortality improvements.

»  Lower net migrafion. This reflects our assumptions about the impact of the post-Brexit
migration regime, as discussed above. The OMS projections for net migrafion have
been revised up from 165,000 a year in its previous projections, which underpinned
our 2018 F5R, to 205,000 a year in the latest ones, reflecling the higher 25-year
average value that the projections are based on. Our lalest assumption is unchanged
from our 2020 F5R at 129,000 a year and is 22 per cent lower than in our OMNS-
based 2018 F5R assumption of 145,000 a year. This is a parficularly uncertain
assumplion af present, but reflects a view that the new post-Brexit migration regime is,
on average, lighter than the pre-Brexit regime it replaced,” and fighter than the
regimes that were in place in the 25-year historical period that informs the OMNS
assumplion, so that current levels of nel migration are unlikely to be sustained.

! Those are fong-lerm bifh rodes, 235 yoors inds the projedicns. The bith role is modesthy bowser in the initiol years of the projedions.

* S Bow 3.3 in owr P04 FSR for a siemmary af the evalulion of siical papulafon prajechans pros 1955,

* Sty By 7.4 of our Monch 2020 EFO for the amalysis undonpirming this vies. Th regime is Bghler than whal wos in plocs presiously for
ELl migrants bul looser far non-EU migranis, ond is judged 1o be fighler on average ocross the teo,
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Table 4.1: Demographic assumptions

Levels

FRS 2022 1.59 g2.2 #5.3 0.1 Q.6 12¢ 3B1 459
FSR 2020 1.7¢9 B2.8 B5.7 9.4 92.8 12¢  41.2 7.6
F5R 2018 1.84 g83.9 84.7 B33 05.4 1645 454 78.0
Meamo: Lotest ONS progaction 1.59 az2 853 0.1 P24 205 41.2 FrF
Changes since 2018 F5R

FRS 2022 0,25 1.7 1.4 B -3.0 -6 A9 120
F5R 2020 -0.05 ~1.1 =1.0 2.7 -2.8 -3& 3.8 6.4
Mama: Latest Cﬂ-ﬁwm 4125_ =17 -4 3.2 3.0 40 -3.3 i

4.14  Taking all these changes together, the population in our latest projection is broadly flat over
the next three decades before declining gently but steadily. Overall, it falls by 1.3 million
between 2022 and 2072 from 47.2 million to §5.9 million, reflecting the fact that net
inward migration is insufficient to offset the effect of a low birth rate on the natural chnngﬂ
in the size of the populafion. If nel migration were zero instead of 129,000 a year, the
population would shrink by 10.0 millien over the next 50 years due to the low birth rate.

Chart 4.2: UK population outturns and successive projections
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4,15 The size of the population is relevant 1o fiscal sustainability - for example, in a shrinking
population, a given amount of previously incurred debt will represent o greater burden per
persan, But a declining population might also make some policy objectives easier to meet —
for example, by placing less pressure on housing and cther infrastructure, or by reducing
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demands on finite natural resources, making net zero and other environmental objectives
more achievable, But the key driver of fiscal sustainability is not the size but the age
structure of the population, given the very different omounts of public spending and revenue
associated with people of different ages (as shown in Chart 4,11 later in the chapter).

4,14  The projected age profile of the population has also changed materially over the past four
years, as shown in Chart 4.3:

o  Lower birth rates result in far fewer children - the population aged O 1o 18 is 28 per
cent smaller at the end of our |latest projection than it was in our 2018 projection.

=  Asthose smaller cohorts age, there are in due course fewer younger working-oge odulis
~ the population aged 19 to 50 is 19 per cent smaller in 2072 than previcusly projected.

. There is little change in the number of older working-oge aduls where lower birth
rates in the 2020s will not affect the population at these ages by 2072 - the

population aged 51 to 48 [the State Pension age [SPA) at that point] is only & per cent
smaller than in our 2018 FSR.

«  Slower improvements in life expectancy result in fewer pension-age adulls - the population
aged 69 and over is B per cent smaller in 2072 than it was in our 2018 projections.

Chart 4.3: Age profile of the UK population in 2072
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4,17 The fiscal implicotions of these changes in the age-structure of the population are best
captured via the changes they imply for the young- and old-age dependency ratios (Chart

4.4). The young-age dependency ratio has been revised down by 4,3 percentage points by
the mid-2030s and by 4.5 percentage points by 2072 = which reduces spending on health,
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education and child-related welfare payments relative to GDP. The old-age dependency
ratio has been revised down by 0.5 percentage points on average in the period up fo the
mid-2040s, but revised up 4.7 percentage points by 2072 - reflecting the interplay between
revisions to birth rates, mortality rates and net migration flows, All else equal, that reduces
spending on healih, social core and pensions as a share of GDP in the first half of the
projection but raises it by the end of the period.

4,18 Taking these two revisions together, the overall dependency ratio [the sum of the young-
and old-age ratios) is lower for much of the FRS 2022 projection than in our 2018 F5R but
rises faster fowards the end of the period. Specifically, it starts at 80 per cent in 2020
(broadly in line with the 2018 projections), then falls progressively further below the 2018
projections (by up to 5 percentage points in the mid-2030s), before returning to a level that
is broodly in line with the FSR projections again [at 77 per cent] of end of the 50.year
projection period in 2071, This means demographic pressures on the public finances are
less severe for most of the prajection period than was assumed in 2018, but those pressures
are building more rapidly at the projection horizon than previously assumed.

Chart 4.4: Young- and old-age dependency ratios: latest versus previous projections
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Employment

4,19  Qur long-run employment projection combines our populafion projection with parficipation
and employment rate projections. We calculate an employment rate consistent with
unemployment being stable at around 4 per cent of the labour force (which in turn is
consistent with our medium-ferm forecast). We adjust participotion rates for changes in the
State Pension oge (SPA) set out in Table 4.6, Even though we assume that most people will
carry on opfing fo exit the labour market either before or after they reach the SPA, exit rates
do spike around that point. We capture the effect on participation rates of raising the SPA by
assuming in effect that exit rates move one-for-one with changes in the SPA, so that o 66-
year old when the 5PA is 67 has the equivalent exit rate to a 65-year old when the SPA is
&b, As in our previous FSRs, we smoaoth this transition over earlier periods, as individuals
would be expected to adapt their labour market participation cheices over a longer period.
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4,20  From our employment rate projections (left panel of Chart 4.5)," we can project future
employment levels as the population ages and cohort sizes vary, The biggest factor driving
these projections is the size of the populafion, although the changing oge profile also resulls
in varigtions in the whole economy participation rate. The ratio of employed people to the
total population including children (right panel of Chart 4.5) is a key determinant of the tox-
to-GDF ratio.

4,27  As noted above, the largest proportfionate changes between our 2018 and 2022 pepulation
assumptions relate to the number of children due to lower birth rates. As a result, the
proportion of the population in our baseline projection that are of working age has been
revised up and thus a greoter share of the population is in employment than in our previous
projections.” All else equal, this raises the tax-10-GDP ratio - though, as described later in
the chapter, this effect is small relative to the revisions to age-related spending as a share of
GODP that flow from the revised age-composition of the population.

Chart 4.5: Employment rates and employment-to-total population ratios
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Other economic assumptions in the long-term projections

4,77  Qur projections for GDP are informed by our view of the labour supply (bosed on the
population projections ond oge-specific labour market porticipation trends discussed above)
and average trend growth in productivity or output per hour (informed by its historical path).
Over longer horizons, the difference between output growth and the real interest rate paid
on government debt iz also important in determining the dynamics of debt sustoinakbility.

4,723  Table 4.2 lists the underlying long-term assumptions used in our projections. Our latest
economic forecast shows the gop between actual and potential output closing over the nest
tew years, and we assume the ocutput gop remains closed thereafter, In reality, actual output

" 'we hove used ernploymeent growth to proed the employment robe foreand from cur Morch 2027 forecos! hosizon fo abstrad from

differunces in e sharing levels thal are largely enrelaled ko demagramhics.
* Thir amploynsen! nales and ratios fall im our lossmigration beseSng, ullimolely b levels below FSE 2018, o8 tha lower birth rales frorslols

inbo bereier working-ope odults, which ofisels the effects of o falling odull ond iolal papuiaticn on these meosures
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will fluctuate around its potential os the economy is hit by unexpected shocks, but we do not
attempt fo predict the scale and fiming of such shocks - instead we present a stylised
projection that incorporates the fiscal impact of shocks of o scale witnessed historically
alengside our baseline projection (see Chart 4.21 fowards the end of the chapter).

4,24  Key changes o our long-term economic assumphions since our 2018 and 2020 F5Rs are:
»  Lower population and employment growth. These changes are discussed above.

. Lowar prn-dum'.ri'ly grmvl-l. We revised down our |ung-larm prndu:ﬁvitf grl:rwth
assumpfion in our March 2020 EFO, to 1.5 per cent a year, reflecting the dala

outturns and evidence af the time.” This was reflected in cur 2020 FSR, but is 0.5
parcentage points below cur 2018 assumpfion.

»  Incorporating the fransition to net zero. Our 2021 Fiscal risks report [FRR) discussed
the implications of the Government's net zero ambitions for fiscal sustainability. One
aspect was a modest reduction in productivity growth of arcund 0.1 percentage paints
a year during the transition due to the rising carbon price, which was consistent with
scenarios published by the Bank of England.' The Gavernment has since published its
Met zero strategy, which sets out more of the policies required to achieve net zero. We
have therefore conditioned our baseline projections on measures announced to
achieve net zero by 2050 - the largest implications of which relate to revenues rather
than this modest proaductivity impact.

+  Higher government capital investment. In the March 2020 Budget, the Chancellor
increased the planned level of public sector net investment [P5MI) by more than a
quarter over the medium ferm as a share of GDP. Af the fime we judged that this
would be consistent with raising general government fixed investment - the component
ot P5MI| that odds to the public sector’s copital stock - by 0.7 per cent of GDP in the
medium term. We estimoted in March 2020 that sustaining public investment ot that
higher level could increase the public sector's capital stock by oround o quarter over
the long term. That in turn would be consistent with raising the level of productivity in
the long term by around 2.5 percentoge points and thereby raising productivity growth
by a litle under 0.1 percentage points a year. Wa have assumed that this fully offsets
the effects of the higher carbon price o reach net zero, leaving long-run productivity
growth at 1.5 per cent a year.

® Lowar RP inflation. The OMS has announced that the BPI measure of inflation will in
effect be discontinued in 2030 when the methodology will be aligned precisely with the
CPIH measure of inflation.”” While we develop our CPIH forecast methadology, our
updated long-term fiscal projections are based on an interim assumption that RPl and
RPIX inflation will both match CPl inflation ot 2 per cent a year from 2030-31

! For miore infarmablion, ses Anmes B of owr March 2020 EFD.
* Spacifioally, we weed the read GOP pofh connberd wilk this Bank's “sarly achen' soenans, Ses Bark of England, Key alamands al ihe
A2 1 Bienndal Explorofory Scenario: Financiod risks from climom change, bure 20,

H#A Treassny ond LK Sinfsfics Authority, A responses to the consubiafion do the mform on refail prces, Movember 2020,
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onwards. For simplicity, the change is assumed to ocour at the start of the fiscal year
rather than ot the February 2030 price index revision point.

=  Higher ‘iriple lock’ uprating. We model the lang-term cost of the friple lock via an
average premium relative to upraling the state pension in line with earnings growth.
Based on the latest outturn data and our latest forecast, we have increased the
premium above overoge earnings growth from 0.36 to 0.47 percentoge points (Chart
4.8). This reflects the high inflation expected over the coming year, as well as the
effects of greater volatility in earnings growth in recent years,'

Table 4.2: Long-term economic determinants

Employmant
Population growth 0.3 -0.1 From OBR's low migration bassline.
DBR oszsemiplion, consistent with cobort modelling and
Workforce growth 0.2 0.1 pomubaion projech
Labour productivity growth 2.0 1.5 OBR gssemphon,
Earmings ond prices
ik g g 3 48 m labsur productivity grewih and GOP deflasior
Public seclor earnings growth 4.2 3.8  Assumed to grow in line with private sachor.
GDF deflofor growth 2.2 2.3 Constont from end of forecost,
CPl inflafion 2.0 2.0 Constant fram snd of forecast at inflalion 1arget,
EPI inflation 3.0 2.0 Inkina with CPI,
RPIX inflaton Z2.B 2.0 Inline with CPI,
Triphs lock’ 4.6 4.3 Averoge sornings growth plus 0.47 percenioge points.
Interest rates (per cent)
Gilt rate 4.7 3.9  Mominal GOP growth plus 0.2 percenioge paints.
Bank Rate 4.7 3.9 Mominal GOP grewth plus 0.2 percaniage paints.
Mamo: treavage real GOP growth 232 14 Swem of lobowr productivity and emploment growtf,
Maemo: earage real GOP per copiha groedh 1.9 1.5  Reo GOP grawth lesz populafion growth,
Memo: avarage nominal GOP growth 45 37  Sum of real GDP and GOP defator growth.

Meda: 1w wira B vse Bie ONE inderia profechion, popelafen groadl and emplaymant grodh would be 0,1 per coni a peor an
average, This would give lang feem GOP growit of 1.6 per cont, GOP per copita growif of 1.5 per cenf and nominal GOP growdth of
3.9 par coni.

* For th purposes of tho cofculalion of the Iripls leck pramium over sarmings growth we assunse Thal the ingle leck operated dising fhe
year in which @ is suspended, 203223, so #hof ihere is no premium relofive io eamings growih in fhol pear insieod of 0 negofve one.
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Chart 4.6: Triple lock premium
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4.25  Qur latest medium-term forecast runs to 2026-27, so the long-term assumptions set out
above are applied from 2027-28 onwards, with the following excepfions:

= Produdivity growth is assumed to rise from 1.3 per cent in the final year of cur latest
medium-term forecast to its steady state of 1.5 per cent a year by 2036-37. We
assume that leaving the EU would reduce the level of productivity by around 4 per cent
in the long run, but that it will take 15 years from the date of the UK's departure from
the EU for the impact to come through in full. This reduction in the level of productivity
thereby reduces productivity growth over the period of adjustment, but it has no
longer-losting effect on productivity growth beyond that point.

+  RP inflation, which matches CPl inflation from 2030-31 onwards as discussed above.
Prior to that, it is affected by the rising path of interest rotes as the housing costs
component of the P basket is affected by changes in morigage rofes.

«  |nterest rates are assumed to rise steadily from their current very low levels in real
terms and relative to nominal GOP growth to stabilise at 0.2 percenfoge points above
nominal GDP growth from 2041.42 onwards. That implies nominal interest rates on
government bonds rising from 1.6 per cent in 2026-27 [the final year of our latest
forecast) to 3.9 per cent in our long-term projections. A key determinant for fiscal
sustainability and debt dynomics is the growth-corrected interest rate (or 'R-G'). When
this is positive and high, the debt-to.GDP ratio can increase very quickly. When it is
negafive, it is possible to sustain primary deficits without placing the debt-to-GOP rafic
on a rising poth. The assumption that the long-term nominal interest rate rises o just
abeve nominal cutput growth (by 0.2 percentage points) is in line with longer-term
historical experience, although that positive gap is substantiolly higher than recent
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history, when it has generally been negative.'” We test the sensitivity of our projections
to different interest rate assumplions later in this chapter (from paragraph 4.55).

Medium-term fiscal position

4.24  QOur long-term fiscal projections begin in 2027-28 from a starting point determined by the
fiscal position ot the end of our latest medium-term forecast - that is, the 2026-27 forecasts
from our March 2022 EFO - adjusted for the cost of the package of measures announced
by the Chancellor in May. So another key source of differences from our lost long-term
projections is those stemming from this fiscal ‘lumping off point. Toble 4.3 decomposes the
changes in borrowing at the end of cur medium-term forecast since our 2018 F5R, with
Chart 4.7 breaking down changes due to Government policy by forecast since then.

4.77  The most dramatic event since the 2018 FSR was of course the Covid pd;ml:'&rnii:, which sow
the deficit and debt balloon in 2020-21 and 2021-22, largely oz a result of the £310 billion
spent on discretionary fiscal support for househelds, businesses and public services. But by
2026-27, the borrowing effect has largely disoppeared; although, the starfing point of net
debt has been roised slightly from B0.2 per cent of GDP at the medium-term horizon for cur
2018 F5R to B3.6 per cent of GDP in 2026-27 in the lotest projections. Given the scale of
the economic shock and fiscal support provided in the wake of the pandemic, its relatively
marginal impact on the medium-term fiscal pesition is striking.™

Table 4.3: Changes in public sector net borrowing since F5R 2018

Restated FSR 2018 34.4 24.9 0.5 1.6 2.1

FRS 2022 389 a8.7 0.2 1.3 1.1
Chonges since FSR 2018 2.5 1.9 -0.7 0.4 1.0
af which;
Direct effect of Government decisions 1.1 1.6 0.5 0.0 0.5
Farecasting changes 1.4 0.3 -1.1 -0.3 -1.5

T i\ discussed Fhe gm#rlh-rm'rldul inleresd robe ond raks around car wmth Chapter F of our 2019 FRE. Oine hu'r
carelyion of hal analysis wai thal ne plausible ssmmplicn aboul aalained regative (e, very fovaurable) grosth-corrected inleraal
rofes would be barge enough jo ofiset the upword pressures on primary spending in oor longderm fiscol projedions.

" Bamae af the effec] of borowing in 203021 and PO21-F2 relalive o cur 2018 P38 medum-term harizon will have been damaaered by
upward reisians fo nominal GOP, which is the dencenirmior in ihe debl ralic, coming from mes Blus Book doie. See, for axompha, Bax
2.3 in owr Odaber 2021 8RO lor a discussion of the upsword revisisrs in Blue Book 2021,

Fiscal risks and sustainability 134

INGO00119290_0140



Long-term fiscal pressures

Chart 4.7: Total effects of Government decisions in 2024-27 since FSR 2018
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4.28  Focusing on differences in overall borrowing at the medium-term jumping off point for cur
2018 F5R and tor the projections presented in this chapter, there are three main changes to
this starting fiscal posifion:

. Increases in fax revenues, due to both policy decisions and forecast changes. These have
increased primary receipts as o share of GOP from 36.4 per cent at the end of the
medium-term of our 2018 F5R projections to 38.9 per cent in 2026-27, 0 2.5 percentoge
point increase. Discretionory net tox increases since our 2018 F5R account for just under
half of this ond amount to 1.1 per cent of GOP in 2026-27. As Chart 4.7 shows, thesa
rises came largely in the two Budgets in 2021 and include raising the headline rate of
corporation tax to 25 per cent; introducing the health and social care levy; and freezing
the thresholds of personal income taxes, thereby increasing fiscal drog [very substantially
so as o result of subsequent upside inflation surprises).'” These tax rises have been only
partially offset by roising Maticnal Insurance coniributions thresholds and the fulure
reduction in the basic rate of income tox announced in March 20272, Receipts have
increased by an additional 1.4 per cent of GDP due to forecasting changes, mostly as a
result of higher outturn data indicating @ more tax-rich economy than previously assumed.

*  Increases in primary spending, mostly reflecting larger departmental settlements than
were implied by the 2018 FSR projections as a result of the three Spending Reviews
since then. These have contributed to primary spending increasing as a share of GDP
by 1.9 percentage points from 36.9 to 38.7 per cent. Health spending by the end ot
the medium-term forecast is 0.7 per cent of GDP higher, and in line with the rise in
spending we had projected in our 2018 F5R for 2026-27 on the basis of demographic

* Concalling tha erengy rebale dowtock os poet of The May 3027 announcements cosls 1.2 billion a veosr in 2026-27, homoe this
lngely iemparary package ol measures having o medbes| impoct on the medum-term Fiscal posifion.
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and other pressures being accommodated beyond the medium term. Departmental
capital spending plans have been roised significantly foo. They are a third (0.7 per
cent of GDP) larger in 2026-27 than at the medium-term horizon in our 2018 FSR,

= Aredudion in net inferest spending, despite the somewhat larger debt sfock we now
forecast for 2026-27 [B3.6 per cent of GDP) than we did for the medium-term horizon
in the 2018 FSR [B0.2 per cent of GDP). This reflects the fall in the weighted averoge
interest rate on conventional gilts from 2.1 to 1.6 per cent, and the expansion of
gquantitotive easing since then. Although in March 2022 we forecast debt interest fo be
substantially higher in 2022-23 due to higher inflation, we assume that inflation falls
quickly back to target (2 per cent), so the only influence on the jumping-off point for
our long-term projections is the 0.6 percentage point fall in real inferest rates in the
medium term. That said, there are clearly risks to this ossumption - interest rates have
risen from their trough during the worst of the pandemic and have risen further since
our March torecast (for example, the rate on 10-year gilts rose from 1.6 per cent on
23 March to 2.4 per cent on 27 June).

4.79  The changes set out above mean thaot ot the end of the medium-term forecast, public sector
net borrowing is 1.0 per cent of GDP lower than the level in cur 2018 FSR, while net debt is
3.4 per cent of GDP higher. When compared with our 2020 F5R central scenario, net debt
is much lower (by 18 per cent of GDF), thanks to lower borrowing in cutturn and less
medium-term scarring from the pandemic reducing cumulative borrowing. Higher inflation
hos also roised the nominal GDP denominator relotive fo our 2020 F5R assumptions.

Table 4.4: Selected fiscal aggregates at the medium-term horizon

= e 10 principo . : i

Primary spending (b} 369 40.3 38.7
af wihich:
Heolih 7.6 8.2 8.3
Advlt sociol core 1.3 1.4 1.4
Education a1 4.1 4.2
Siote pensions 5.0 4.9 5.
Crhaer departmaental copital spending 2.1 2.8 2.8
Otther primary spanding 146.7 18.9 16.9
Primary deficit (c = b - ) 0.5 3.7 0.2
Met interest spending [d) 1.6 0.9 1.3
Public sector net borrowing (e = c + d) 2.1 4.6 1.1
Public sector net debt B0.2 102.1 B3.b
Public sector net financial liabilties 63.9 87.9 74.4
R-G (percentoge points) -1.3 -3.2 -2.2

Assumptions about policy in the long term

4.30 The projections in this report assume that, other than the May cost of living measures and
tax increase, Government policy is unchanged from that which underpinned our March
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2022 EFQ, But that is not straightforward over a 50-year horizon, with several policies only
stipulated over the medium term. Table 4.5 summarises our major long-term policy
assumptions for this report. As well as filling in gaps, these include indexing various
parameters in the tox and welfare system to eamings rather than inflation [as they are in the
medium term). This assumption — comman to all our previous reports — ensures that fiscaol
drag does not generate implausibly high effective tax rates or implausibly low benefit
replacement rates [i.e. the value of benefit awards relative to earnings) over the long term.'®

Table 4.5: Policy assumptions in the long-term projections

Direct fox allowances r u |'ir|:1 fexe . rs uin line with earnings
Teomas fram 2027-28,

All tax escalators 1o end by 2026-27,
Functonal heakh spmrding consisterd with the 2021 Spending Review, which zai the budget
for the Deparment of Health and Social Care up until 2024-25, and bosed on histerical
proporficns of DHSCs share of fofol UK health spending, which is then projecied forward
withian the 5B pariod,
We have reclossified social-core-reloted Betler Care Fund expanditure oway from health o
adult social care spending.
Fer 2025-26 and 2024&-27, we ossume that haglth splnding grows i lirn with #he annwal
average growth rale betwesn 2019-20 and 2024-25.
From 2027-28 onwords, hedlth spending is grown by demogrophic and other cost
prassUras,
Spanding by function is projected forward basad on histerical splits, as splits consistard with
the 2021 Spending Review are not yet published.
Funcional education currant spending is consistent with the 2021 Spending Review, which
ps st the budget for the Department for Education up until 2024-25, and based on historical
spencing proporiions of DFE's share of 1okal UK educalion spending.
From 2024-25 onwords, spending by function is grown in line with nominal GDP, apart
fram dems subject bo demographic influsnces.
Sate Pension oge (3PA) reaches &7 betwean 2028 and 2028 (legisloted) ond 68 betwoan
2037 ond 2039 - which the previous SPA review recommendad and the Government stated
it would sceapt. Subssquant SPA& chonges are bosed on chonges in life expeciancy.
Pensioner benefits  Qualifying oges for ather stele pensions spending, such as pensien cradil, and pensioner-
relcted banafits, such oz the atterdonce ollowance, rise in line with 3PA,
Basic sliabe pension and rew Siate Pension upratad using the riple kock! machanism.
Additional penson uprated in line with CPL
Crhar banofits All working oge banefits uprated with earnings from 2027-28.
The cop on tufion feas ond the repoymaent thrashold iz uproted in line with sornings from
202728,
Student loans Projections are in line with the reforms fo student loons from February 2022, which incheded
reducing inferest rodes, lowering repaoyment threzholds and extending repayment ferms for
new borrowers fo 40 vears - see Box A1 of cur March 2022 EFO for more datail.
Incerporotes previous policy reforms: to increase employes confribulions; uprate paymeants
with CPl; and omend scheme banefits in line with the Public Service Pensions Act 2013,
im:!u:ling inking pension oge fo the SPA.

§m =
L

Haalth spanding

rher deapartmental

Public service
pensions

¥ S Box 3.7 imour 7014 F5R for more an this issue.
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Stote Pension age

4,37  The Government has legisloted for a review of the State Pension age (5PA) to take ploce at
least once every six years, The second 5PA review is currently in progress and must be
published by 7 May 2023 in occordance with the Pensions Act 2014."" The SPA has already
risen to 66 for both women and men. It is legislated 1o rise gradually to 67 between 2026
and 2028. There is a further legislated 5PA increase to 6B between 2044 and 2044, but the
previous review, published in 2017, recommended that the Government consider bringing it
forword fo hoppen between 2037 and 2039, which the Government announced that it
intended to follow, It also committed fo ‘up to 32 per cent’ os the proportion of adult life
pecple should expect fo spend in receipt of the stote pension, although it said it did not
intend to formalise policy beyond 2037 to 2039 at that stage.

4.37  Table 4.6 shows how our boseline projection for the 5PA - bazed on the Government's
2017 policy statement - compares with the legislated path. The differences are the earlier
rise to 68 by 2039, as well as o further rise to 49 in 2073 implied by the 32 per cent
principle and the population projections. Both paths would see the 5PA rise faster than it
would if the principle of 32 per cent of adult life spent in refirament were applied to the
latest OMS projections. The slower projected improvements in life expectancy would see the
32 per cent threshold met precisely if the SPA increazed to &7 in 20472 ond to 48 in 2056,
This helps to illustrate how the 32 per cent principle and the existing legislotion and policy
commitments combine to allocote the fiscal risk from changes in life expectancy between
pensioners and the Exchequer, with both the current legislated timetoble - and in particular
the Government's 2017 policy statement — placing somewhat more of the cost of future
ageing on pensioners relative to the 32 per cent principle alone. This will be one among
many fockors that the ongeing review of the SPA will consider over the coming menths, and
one that we will return fo in more detail in the next FRS.

Table 4.6: Projected changes to the State Pension age over the next 50 years

m UT ey
= ) u 1

Basalife’ 2028 2039 2073
Luﬂtﬂ!ﬂ 028 2044
Momo: 32 por conf principle 2039 2055 207F

' Tha Grernrrimend has annaunced it inbertion ko bring forward the incregse 1o 88 1o 2089 [curently legisdkated 4o toke ploce by 2044].

Other long-term assumptions

4,33  We need to make several additional assumptions te complete our projections for the public
finances. These include cost and other non-demographic pressures on public services, as
well as tax bases that are particularly susceptible to net zero and decarbonisation.

Nen-demographic pressures on health spending

4.34  In our September 2016 Working paper Mo, ¥: Fiscal sustainability and public spending on
health, we reviewed the assumpfions that underpin our health spending projecfions against

! Deportmend far Work and Persions, Secand Stals Pansion Age Bervimw launchas, Jaraory 20022
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historical evidence on the drivers of health spending and agaoinst the assumptions used by
international erganisations and the US Congressional Budget Office. We concluded that,
alongside income and demographic effects, non-demographic cost pressures - for
example, the cost-raising nature of technelogical advances in health care and the rising
prevalence of chronic conditions like diobetes and obesity — have been an important driver
of past growth in health spending [and the most imporant driver of its growth os o share of
GDP), We therefore decided to assume that ongoing non-demographic cost pressures
would confinue to be occommodated in our baseline health spending projection in F5R
2017 and have confinued to do so in all subsequent projections,

4.35 To include these other cost pressures in health in our projections, we estimate the effect of
such pressures in the medium term and make assumptions about whether they will remain
constant or vary over the longer term. We have used an NHS Englond estimate for non-
demographic cost pressures in 2015.16 - of 2.7 and 1.2 percentage points for growth in
primary and secondary core respectively = as the starting point of our projections [Chart
4.8)." The MHS has not repeated this exercise since then, so this starfing point is unchanged
from our previous reports. We ossume these pressures decline over time as health spending
takes up an ever-larger share of notional income. Specifically, we have assumed a linear
convergence for both primary and secondary care to a 1.0 per cent a year increase from
2042-43 onwards. There is clearly huge uncertainty regarding these pressures, however,
and we explored the sensitivity to this assumption in our 2018 F5R. it showed that a 0.5
percentage point a year higher or lower increase would leave spending 2.5 per cent of GDP
higher and 2.1 per cent of GDP lower, respectively, after 50 years.

Chart 4.8: Demographic and non-demographic real health spending pressures

&
® Demegraphic pressure

Mon-damographic pressure
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¥ HHS Er-glnrld, MHS Fres Yaor Foreard View: Recop Briefing for the Health Sslecd Commitien, Moy 2014,
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Receipts affected by net zero

4,34  As described above, in this FRS we are incorporating elements of the Government's
commitment to reduce greenhouse gas emissions to net zero in our baseline projections for
the first fime. Aside from @ modest impoct on productivity growth, the key impact of this is fo
lower our projections for taxes affected by decarbonisation, notably fuel duty and vehicle
excise duty (which will fall to zero on current policy os the sole of new petrol and diesel cars
ends by 2030 and existing ones are eventually retired from use].'” We illustrated the effect
of net zero on receipts in our 2021 FRR, and have updaled those estimates to reflect the
higher path for electric vehicle take-up adopted in our March 2022 EFO. Under those
assumptions, the vehicle stock will be ?5 per cent electric by 2042, 99 per cent by 2044
and fully by 2050, with fuel duty and vehicle excise duty revenues falling to zero by then.
Owerall, the loss of net zero-affecied revenues amounts to 0.5 per cent of GDP by 2031-32,
1.1 per cent of GDP by 2041-42 and almost 1.6 per cent of GDP from 2050.51 onwards.

Chart 4.9: Electric vehicle stock and fuel duty projections
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Mon-demographic pressures on adult social care spending

4,37  In our baseline 50-year projection, we allow for increasing spending on adult social care,
which largely reflects the rising costs of care associated with higher demand and steady
increases in life expectancies of successive cohorts. Projections for adult social care
spending in England are provided 1o us by the Department of Health and Social Care, and
reflect the Department’'s 2021 Spending Review settlement. We hove also incorporated the
charging reform announced in September 2021, which brought in a cap on lifetime adult
social care costs to be paid by anyone in England, as well as changes fo the calculation of
those costs and asset limits at which they apply [as detailed in Box A1 of our Oclober 2021
EFCY). This adds around 0.2 per cent of GDP to social care spending by 2071-72, reflecting

" As was the cose in our FRE analysis, we ol indude receipls fram landfill iax and the plasiic podoging fox in this defintion
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the fact that more of the cost is borne by the state than by private individuals. This is similar
in magnitude fo previous versions of these charging reforms recommended by the 2011
Dilnot Commission on social care reform, which were initially accepted by the Government
but later shelved before having been implemented.

Chart 4.10: Long-term cost estimate of social care funding reforms, per cent of GDP
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Long-term fiscal projections

4,38  From 2027-28, we construct long-term projections of spending and revenue through an
unconstrained ‘bolom-up’ analysis that grows each from a starting point in 2026-27 that is
consistent with our odjusted March 20022 EFO forecast, This invalves inifially holding
spending ond tax revenues per person fixed relative to average earnings, such that
borrowing would remain flat as a share of GDP, then layering on the consequences of
demographic changes and the accommeodation of non-demeographic pressures. Chart 4.11
shows the representative tax, public services and welfare spending profiles by age that form
the basis of our projections. Its key features are the relatively high levels of spending on
health for very young children and for older people, on education for children, and on
pensions and social care for older people, while revenues per person rise steadily until
people are in their mid-40s and then fall steadily thereafter.
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Chart 4.11: Representative profiles for tax, public services and welfare spending

&
| e Tinbta| spending

—Fducation

-Haalth

R
e

S

.
n

by social care

-—Fll'i'd'l:ﬂrl

g

al
o

| T

&

-
in

Rocoipkipending in T036-77 (€ thousand)
n o
in

=

e

1 & 11 k& I M 3 34 41 a4 51 58 &) A8 71 O TA O B1 O BS 91 94 10+
Source: OER Age

Tax and spending projections to 2071-72

4.39  In this section, we present the results of our bottom-up revenue and spending projections,
using the methodology and modelling assumptions oullined above. These projections are
nol intended to provide a forecast of the actual evalution of revenue or spending. Rather
they show what would happen if policy were unchanged and if our other conditioning
assumptions also held frue — most importantly that spending pressures are accommodaled,
If the projections suggest that the public finances are on an unsustainable path, and that
were indeed to prove fo be the case in practice, then one might expect a fulure government
to take corrective action al some paint,

Classification changes

4,40 To allow us to compare our latest projections with our previous ones on a like-for-like basis
we first restate our 2018 projections for subsequent methodelogical changes, This has had
little effect on the primary deficit, but hos reduced debt by 4 per cent of GDP. Specifically,
we have restated the 2018 projections for the following OMNS changes:

- Student loans accounting treatment now treats ouflays that are not mtpnd'ed to be
repaid as public spending at the time of disbursement and no longer accrues interest
on that porfion of the loan balance. This raises accrued spending and borrowing in the
medium term but has no significant effect in the long run [as the previous treatment
would have recorded large loan write-offs from the 2040s onwards), and has no effect
on debt {which simply reflects the unchanged cash outlays).

*  Accrued corporation fax receipts were restated following a correction to cash data
prior to April 2019, This reduced accrued receipts and raises borrowing by around £4
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billion a year in the medium term, which over the long run increases debt by & per
cent of GDP,

*  Several addifional public seclor pension schemes are now caplured in the public
finances data. This roises occrued spending and revenues, with little net effect on
borrowing. Its compound effect over the long run is to reduce net debt by 10 per cent
of GDP due to the relatively large holdings of gilts by these schemes, which increased
the proportion of debt held within the broader public sector,

=  Public seclor capital stocks data were heavily revised, changing depreciation spanding
materially. This does not affect borrowing or debt, as depreciation is neutral, but it
raises the level of both receipts and spending, affecting their shares of GDP.

Receipts

4.41  The revenue projections from 2026-27 are presented in Table 4.7 and reflect the latest
population projections, as well as medium-term policy changes and revenue losses from
decarbonisation. Mon-interest revenues are relatively flat over the projection period apart
from the revenuve losses due to implementing net zero, meaning that by 2071-72 they are
around 37 per cent of GDP. At that point, revenues are 1.0 percentage point higher than in
our 2018 projections, but they decline by around 1.7 per cent of GDP [equivalent to £42
billien in today's terms) between 20246-27 and 2071-72, which is almost entirely explained
by the disappearance of fuel and vehicle excise duty.

4427  The upward revision relative to our 2018 projections mostly relates to changes to our
medium-term forecast that affect the starfing point from which long-term projections are
made [20246-27 for our latest projections and 2022-23 for cur 2018 FSR):

. Incomea tax is 1.0 per cent of GDF higher ot the end of the medium term compared to
our 2018 projections. This is largely driven by the four-year freeze of thresholds
anncunced in the March 2021 Budget, as well as higher receipts from o more tax-rich
economy, partly offset by the forthcoming cut in the basic rate of income tax announced
in the 2022 Spring Statement. This higher starting point carries through to the long term.

* Social contributions,” the largest component of which is Mational Insurance contributions
(NICs), are 0.4 per cent of GDP higher at the end of the medium term, largely as a result
of the introduction of the health and social care levy from April 2023, This change also
carries through to the long term, though receipts fall by 0.2 per cent of GDP between
2026-27 and 2071-77 as a result of the decline in the working population as a share of
the total population (os MICs are only levied on those below the SPA).

*  Corporafion fax receipls are 1.0 per cent of GDP higher by the end of the medium term.
Cwr 2018 projections were conditioned on the corporation tax rate dropping to 17 per
cent, whereas our lofest projections incorporate the cancellation of the cut to 17 per cent

*= Bochol conlribulions progections also indlude atker compulsory sochnl seurly conlribufions, such as the [reloiively smal) immignotion
kealit suecharge ond the [relofvely lorge| health are sociol cons levy Thot wi ioke elfed n April 2023
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(announced in Budget 2020) and the rise to 25 per cent |effective from April 2023 and
announced in the March 2021 Budget). This carries through to the long term.

*= VAT receipls are 0.2 per cent of GDP lawer at the end of the medium term, largely
reflecting our lower medium-lerm nominal consumption forecast. This foo persists over
the long term.

=  Capltal tax receipts are 0.3 per cent of GDP higher at the end of the medium term,
largely reflecting upside surprises in outturn data, which persists in the long term. Capital
tax receipts have risen strongly relative fo GDP in recent years, which is reflected in our
madium-term forecast but we do not assume continues over the long ferm.

» Met-zero-affected foxes (notably fuel duty and vehicle excise duty) are assumed to
disappear as the economic decarbonises by 2050 as described above, which reduces
receipts by around 1.6 per cent of GDP in the long run.

- Other receipts are projected to be broadly flat at 9.2 per cent of GDP.

Table 4.7: Mon-interest receipts projections

Income o .4 1.1 121 . 1001 1.] 10.1 H:Il.l

HICs &7 4.9 4.7 &.7 &7 &7 &7
Corporation fox 2.7 3.3 3.2 3.2 3.2 3.3 3.3
VAT LR &0 &.0 4.0 &0 8.0 &0
Capital toes 1.7 1.8 1.9 1.9 2.0 2.0 2.0
Het-rare-offecied laces 1.4 1.5 1.2 0.4 0.0 0.0 0.0
Crher receipts 8.3 2.3 7.2 9.2 v.2 2.2 9.2
Recaipts” 3r.n kR 8.3 arz ra ar.z2 7.2
:hwmwﬁmrwuhmumh 22 Econpenic and fzcal outlack |
Bxcludies inderedd ond dvidend

Table 4.8: Changes in non-interest receipts projections since FSR 2018

ki 04 1.0 e 1.0 1.0 18 1.0

MICs 0.3 0.5 0.4 0.4 0.4 0.4 0.4
Corporation fox 0.4 1.1 1.0 1.1 1.1 1 1.2
VAT 0.5 -0.2 -0.2 0.2 0.2 -0.2 -0.2
Copitol toxes 0.1 0.2 0.3 0.3 0.3 0.3 0.3
Het-zero-affected taxes 0.0 -0.1 -0.4 1.0 1.6 -1.6 1.6
Other receipts -1.0 0.1 0.0 0.1 0.1 -0.1 -0.2
Receipts” 0.7 2.6 2.1 1.5 0.9 0.9 1.0

! Roceipts conssent with the Morch 2032 Econamic ond fircal outloak .
¥ Enchudes interest ond dividends.
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4,43  Qur long-term receipts projections are relatively simple. They are not adjusted for many
other possible non-demographic factors that may affect receipts, These include, for
example, downside risks from reduced prevalence of smoking hitting tobacco duties, or the
potential two-side risks associated with digitalisation [which could make some activities
more difficult to tox but could also enhance the efficiency of tax administration). We have
discussed several of these issues in previous FSRs and FRRs.

Public spending

4,44  We project total non-interest public spending to rise from 38.7 per cent of GDP in 2026-27
to 48.4 per cent in 2071-72 (Table 4.9). The increase of .7 per cent of GDP is equivalent
to £245 billion in today's terms. The main drivers of the increase in non-interest spending
are ageing effects on state pensions and pensioner benefits, and the pressures on health
spending from an ogeing population and rising non-demographic costs.

4,45 Table 4.10 shows changes to our projections since we last updated them in 2018. Non-
interest spending is 3.6 per cent of GDP higher as a share of GDP by 2071-72 than
projected in our 2018 repert on a like-for-like basis, while the increase between the
mediuvm-term horizon and the end of the long-term projection is 1.7 per cent of GDP
larger. The main drivers of these changes include:

- Health care spending by the end of our medivm-term forecast is similar fo the level we
projected for 2026-27 in our 2018 FSR [0.1 per cent of GDP higher), highlighting that
the Government’s plans for the health service are broadly consistent with our long-
term assumption of the occommodation of demographic and other cost pressures. In
the long term, there are twe main factors that have affected cur health spending
prejections. First, the fall in the young-oge dependency ratio [left panel of Chart 4.4}
reduces heallth costs associated with early years, and this effect dominates until the
2050z, with spending as a share of GDP down by around 0.2 per cent of GDP. But
second, beyond the 2050s the higher old-age dependency ratio [right panel of Chart
4.4) dominates, as an older population is associated with higher health costs, such
that by 2071-72 health spending is 1.0 per cent of GDP higher than in our 2018 F3R.

. Spending on adult sodal care s little changed in the medium term, but over the long
term it is 0.5 per cent of GDP higher. This is in part due to the charging reforms in
England, which increases the proportion of adult social care paid for by the state
[raising spending by 0.2 per cent of GDP a year by 2071-72), with the remainder
being driven by the higher old-age dependency ratio [see Chart 4.4 above).

«  Education spending has increased over the medium term but is materially lower by
2071-72 (down by 0.4 per cent of GDP relative to our 2018 projections, and arcund o
fifth lower as a share of GDP relative to 2026-27)."" This large downward revision over
the longer ferm reflects the downward revision to birth rates, which means there are

¥ For comporobility with our previous projecions, sudsnt loans sp-nu'r:l"'l-g is prosecded separodsly from otker sducalion :u-unlirg
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over a quarter fewer children in 2071-72 than previously projected and the young-age
dependency ratio is materially lower.

s  Spending on state pansions is unchanged as a share of GDP in the medium lerm.
From there it drops to 0.6 per cent of GDP below our 2018 projections in the 2040s
before rising to 1.2 per cent of GDP above those projections by 2071-72, The profile
of these changes reflects changes in the old-oge dependency rafio, which is more
favourable in the 2030s but less so later in the projection period [Chart 4.4 above).
On top of demogrophic foctors, the cost associated with the triple lock on state
pension uprating has been revised up by 0.1 per cent of GDP in 2071-72.

»=  Other pensioner benefits (such as housing benefit and attendance allowance], which
are uprated in line with overage earnings rather than the triple lock, follow a similar
profile to state pension, revised down slightly until the 20505 before being higher as a
share of GDP by 0.1 per cent by 2071-72 relative 1o our 2018 projections.

*  Spending on public service pensions is 0.2 per cent of GDP higher by the projection
harizon relative to our 2018 FSR.

«  Mon-pensioner benefit spending is little changed in 2026-27, but it is 0.2 per cent of
GODP lower by 2071-72 than in our 2018 projections. This reflects the lower birth rate
reducing child benefit and child-related elements of working-oge benefits.

+«  Other deparimental copital spending (excluding capital spending associated with
health, education and social care, which iz captured in the individual spending lines
above) is around 0.7 per cent of GDP higher than in our 2018 F5R projections, largely
as a result of the increase in capitol budgets announced in the March 2020 Budget. It
remains essenfially flot over the long term.

«  Other spending is little changed, with a small increase (0.4 per cent of GDP) oz a
result of higher current budgets for depariments in the medium term, which we project
fo remain broadly flot as a share of GDF over the long ferm.
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Table 4.9: Mon-interest spending projections

Health T g1 83 87 100 1.7 133 150

Adult secial core 1.2 1.4 1.5 1.8 2.0 2.3 2.5
Education 4.2 4,2 3.8 3.4 35 3.5 3.3
State pengions’ 4.8 5.1 4.9 5.5 6.2 7.3 8.1
Pensionar benefits 0.7 0.7 0.8 1.0 1.2 1.4 1.5
Othar welfore benefits 4.8 4.4 4.4 4.2 4.2 4.1 4.0
Public service pensons 2.0 2.0 1.9 1.8 1.7 1.8 1.7
Total age-related spending 26.8 26.3 259 27.8 305 337 341
Cithar departmaental copital spanding 2.3 2.8 2.8 2.8 2.8 2.8 2.8
Cithar spanding 11.3 9.4 9.5 9.5 9.5 2.5 9.6
Spending’ 40.3 387 383 40.2 42,8 440 48.4

! Spending consisierd with the March 2022 Economic and fiscal ouffook .

¥ Includes mary fems in addiFon to the bosic soke porsion and single-tier persion, such os pension credi, winter fuel payments ond
e Chrisiras borus.

¥ Exchudes interest ond dividenda

Health T4 01 0 -0F 03 02 02 1.0

Adult sociol care 0.0 0.0 0.1 0.1 0.2 0.4 0.5
Education 0.1 0.1 -0.2 04 03 03 .04
Stote pensions” -0.1 0.0 -0.5 0.6 0.3 0.5 1.2
Pensicner benefit -0.1 -0.1 0.1 -0.1 0.1 0.1 0.1
Orher welfore benefits 0.2 0.1 0.0 0.0 0.0 -0.1 -0.2
Public service pensions 0.2 -0.1 0.1 0.0 0.1 0.3 0.2
Total age-related spending 1.5 0.1 -1.1 -1.3 -0.6 0.9 2.6
her deparimental capital spending 0.1 0.7 0.7 0.7 0.7 0.7 0.7
Other spending 1.9 0.4 0.3 0.3 0.3 0.3 0.3
Spending® 3.5 1.2 0.1 -0.3 0.4 1.9 3.6

! &panding consistert with the March 2022 Economic and fsool cutiook .

rln.r.lu{ha.rrnﬂr;hwu'n addifban 1 tha bosic state parsion ond sngle-lier penaion, such os pens an credil, winler fual payrmants and
the CTheisbren borue

¥ Exchides interest and divide nds

Net borrowing and net debt projections
Primary deficit

4.46  Our boseline projections show the primary balance worsening progressively over the long
term, from o 5ur|::|us of 0.2 per cent of GDP in 20256-27 to a deficitof 11.2 per cent of GDP
in 2071-72. This rise of 11.4 per cent of GDP is equivalent to £287 billion in today's terms.
The largest contributions to this rise are: 6.7 per cent of GDP from health spending (thanks
to both demographic and non-demographic pressures); 3.0 per cent of GDP from state
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pensions spending (thanks to demographic pressures and the cost of the triple lock); 1.5 per
cent of GDP from the loss of tax revenues due to decarbonisation; and 1.1 per cent of GDP
fram adult social care spending (thanks to both demographic pressures and the costs of the
charging reforms in England announced last year).

Chart 4.12: Non-interest receipts and spending and the primary deficit

80 =
EFCH FRS projecton
forecast Fi
50 -
4l o J— —
E s . Prirnory deficit
% Primary spending
- A :
% 20 m—Primnary meceipts
&
i) S e,
o0 =

JF1E AF2AII 202728 33T A0A7-38  2042-43 J047-4B PO52.53 205758 2046763 NaT-68
Sourca: DBR

Student loans and financial fransactions

4.47  We now consider future financial transactions to project how this long-term outlook for the
primary balance will feed through to public sector net debt and the cost of servicing the
debt. These affect net debt via their effect on the Government’s cash requirement. For most
financial transactions, we assume that, in the absence of Government policy, there is a zero
net effect over the projection pericd. The main exception fo this is student loans, but we also
account for the winding down of past gilt premia and the Asset Purchase Facility [APF).

448  In February 2022 the Government announced reforms to the student loans system in
England. This included freezing maximum tuition fees until 2024.25, reducing interest rates
for new borrowers to equal RPI inflation, lowering repayment thresholds ond extending
repayment terms from 30 to 40 years (see Box A1 in our 2022 March EFO). In the medium
term, the reforms reduced both debt and accrued borrowing as a result of lower outlays
(from lower fees) and higher repayments (from lower repayment thresholds). In the long
term, they leave the primary deficit unchanged but reduce debt by 2071-72 by around 11

per cent of GDP thanks to higher interest receipts as borrowers repay more of their loans
over a longer horizon.

4,49  Inthe long term, the discontinuafion of the RPI measure of inflation will also affect interest
rates for new borrowers because, from 2030 onwards, it will converge fo CPIH inflation (see
paragraph 4.24), This in turn reduces ‘modified” inferest on student loans beyond 2030,
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Public sector net debt and net interest

4,50 The combination of the primary balance and financial transactions projections set out above
would leave public sector net debt and net interest spending on an unsustainable upward
path over the long term (Table 4.11 and Chart 4.13 below). Up to the 2040s, net debt
declines slowly reflecting relatively small primary deficits and relatively favourable growth-
corrected inferest rates (that result in low net interest spending).

457  Relative to our 2018 FSR, our medium-term forecast for net interest spending has fallen,
despite the somewhat higher debt stack in the aftermath of the Covid pandemic, reflecting
the fall in real interest rates. Met interest spending is 2.1 per cent of GDP lower than in our
previous report in 2041-42, and 3.3 per cent of GDP lower by 2071-72. The scale and
profile of these revisions reflects the downward revision fo the debt-to-GDP rafio (initially
large, bul diminishing over time], which in turn reflects the downward revision to the
primary deficit and the consequences of these changes for debt interest spending itself.

Table 4.11: Baseline projectiens of fiscal aggregates

Prifnaiy spsnding 403 387 383 402 428 46, 48.4

Primary receipis 3r.o 38.9 383 a7 ara 372 372
Primary deficit 3.4 0.2 0.1 2.5 5.7 B8 11.2
Met irlerast 2.1 1.3 0.7 0.5 2.4 5.1 2.0
Tatal monoged expanditura 43.4 41.1 40.7 433 ar.7 53.6 0.0
Public sector current raceipts 38.0 40.0 40.0 40.4 395 39.6 39.7
Public sector net borrowing 5.4 1.1 0.7 3.0 8.1 14.0 20.3
Public sector net dabt 96 g4 73 69 98 167 267
Public sector net financiol hiobilifies a2 74 &2 58 a8 158 259
Public sector net worth (inverted) 79 1] 63 64 %0 153 245

! Edtimaies are consigtent with the March 3022 Econamic and ioal suflack

Table 4.12; Changes in the baseline projections of fiscal aggregates since FSR 2018

Primary spanding 2.5 1.2 0.1 0.3 04 19 3.4

Primary receipts a.7 2.4 2.1 1.5 0.9 0.2 1.0
Primary deficit 28 1.4 2.2 -1.8 0.5 1.0 2.6
Mat interast 0.5 -0.1 0.6 -2.1 -2.7 -3.1 -3.3
Todal monoged expendiure 3.8 0.5 -1.2 -6 2.8 -1.5 0.1
Public sacior current receipts 0.4 2.1 1.6 1.4 0.6 0.6 0.8
Public sactor net barrowing 3.3 -1.5 -2.8 -3.9 -3.2 =21 0.7
Public secior net debit 15.8 4.4 5.4 =247 400 -35.5 =20.1
Public sector net financial liobiltes 18.0 11.7 1.9 -14.7 -28.6 -23.9 -11.3

' Eslimates are consiglent with the March 2097 Econamic and facol outlook

457  In the absence of offsetting policy changes, our baseline projection for net debt is shill for i
to rise substantially over the long run, reaching 267 per cent of GDP by 2071-72, and
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rising both very quickly and at ever fuster rates al the projection herizen. This is because
primary spending rises over the projection period to accommodate cost and demographic
pressures, whereas receipls from net-zero-affected taxes disappear by 2050-51 while those
from other sources remain essentially flat as a share of GDP. Qur baseline projections
contrast with the downward path that debt would take if the primary balance were
maintained at the modest surplus reached at the end of our medium-term forecast over the
long term [Chart 4.13). Indeed, running a 0.2 per cent of GDP primary surplus alongside
the moderately favourable interest rote-growth rote dynomics assumed on average over the
next 50 years would take net debt close to zero by 2071.72.

Chart 4.13: Projections of public sector net debt
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Changes since our 2018 FSR projections

4.53  Despite our projections still showing an unsustainably large increase in the debt ratio over
the next 50 years, relafive to our 2018 FSR the baseline long-run fiscal outlook has
improved somewhat. Debt is lower in every year of the projection though by a relatively
modest 20 per cent of GDP lower at the 50-year horizon. That reflects an improved starfing
primary deficit and initial interest conditions, as well os demographics thot are less fiscally
challenging over much of the projection. These downward revisions are largely offset by the
removal of net zero affected taxes (as shown in Table 4.13, which presents a detfailed
decomposition of changes in the primary deficit and debt by 2071-72)." The primary deficit
is lower than previously projected until the mid-2050s but higher thereafter, and it is rising

™ i is woeth nofing thal when decomgosing the effects of larps chomges thaf infernd with eoch ofher in o multipBoofive way, il s ol
patmble b pressed umple adddive dognestics, We hawe ardered and afocated lhe decomposilion in ke chark and lables in this sechion
im the vy thol most ussfully describes our chongaes, bul it should be stressed thol applying the assumplans in o SBoanent order would
yiedd differeni resulis. Any residual inderacion lerms hove been grouped in the ‘ofher forscoasing chonpes' Bne of the lable,
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faster than in our 2018 FSR projections in the long term, such that by 2071-72 it is larger by
2.6 per cent of GDP,

The main sources of this 2.6 per cent of GDP worsening in the primary deficit in 2071-72
and the 20 per cent of GOP improvement in debt in that year relative to our 2018 F5R are
detailed in earlier sections of this chapter, but in summary:

=  The primary deficit ot the end of the medium term has improved by 0.7 per cent of
GDP. All else equal, this more favourable starting point results in a 30 per cent of GDP
reduction in net debt by 2071-72. This reflects both policy, in the form of net tax
increases, and forecasting changes from a more lax-rich economy.

*  More favourable interest rates ot the end of the medivm term, which are assumed to
unwind over the following 15 years, as shown in Chart 4.14. These do not affect the
primary balance but lower the debt-to-GDP rotio by 21 percentoge points by 2071-72.

«  Demographic changes reduce the primary deficit in the near future but increase it in
the long term [Chart 4.15), the cumulatfive effect of which is fo reduce debt in 2071-
72. This reflects the profile of revisions to dependency ratios flowing from the updated
demogrophic assumptions. Lower migration reduces the working population and so
increases young- and old-oge dependancy ratios, while increased mortality reduces
the old-oge dependency ratic. The lower birth rate reduces the young-oge dependency
rafio throughout, but eventually results in fewer working-oge adults and so increases
the old-oge dependency rafic in the long run.

*  The loss of net-zero-affected revenues - most notably fuel duty and vehicle excise duty
— reduces revenues by 1.6 per cent of GDP a year from 2050-51 onwards. This adds
58 per cent of GDP to debt by 2071-72 relative to our 2018 projections, which did not
factor in the goal of getting to net zero emissions by 2050 [which was legislated for in
2019 and for which the associated delivery strategy was published in 2021).

+  DOther long-term policy changes hove o modest effect on the primary balance and net
debt, with adult social care retorms raising primary spending somewhat, while student
loans reforms reduce debt by relatively small amounts.
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Chart 4.14: Growth-corrected interest rate ('R-G'): FRS 2022 versus FSR 2018
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Table 4.13: Changes in the primary balance and net debt since FSR 2018

FSR 2018 8.6 29
Classification changes 0.0 -4
FSR 2018 restoted 8.7 287
Difference 2.6 =20
Forecasting changes -0.3 4%
Sarting primary daficit 0.7 =30
B-G 0.0 21
Crthar forecosting changes 0.4 s
Demagraphics 1 -26
Birth rate 1.1 -7
Maorality =1.1 -33
Migration 1.1 14
Leng-term palicy changes 1.8 55
Met zero offected foxes 1.4 58
Adult seciol core charging reform 0.2 B
Student loans reforms 0.0 -11
FRS 20232 11.2 267
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Chart 4.15: The effect of revised demographic assumptions on the primary deficit
sinca F5R 2018
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Sensitivity analysis

4.55  This section analyses the sensitivity of our baseline projections to the medium-term primaory

deficit, interest rates (and therefore the growth-corrected interest rate, or R-G), and a
continuation of the historical pattern of fiscal shocks hitting areund once o decade.

Sensifivity to the medium-term primary deficit

4.56  Qur March 2022 EFQ forecast for 2026-27, in combination with the May 2022 cost of

living package, provides the starting point fer our FRS projections. The gap between
spending and receipts at that paint is impartant for the long-lerm projections because we
apply demographic and other pressures via growth rates from that starfing point - 3o a
more faveurable staing point will, all else equal, mean a more favourable debt path,

457 Chart 4.16 illustrates the sensitivity of the path of the debt ratio 1o a 1 per cent of GDP

improvement or deterioration in the primary balance reflecting underlying tax and spending
conditions and not eyclical fluctuations in 2027-28. It shows that a 1 per cent deterioration
would see net debt rising to 313 per cent of GDP by 2071-72 instead of the 267 per cent in
our baseline projection; comversely, a 1 per cent larger surplus would see debt rising 1o 221
per cent of GDP by the long-term horizon.
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Chart 4.16: Sensitivity of net debt projections to the primary deficit in 2027-28
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Sensitivity to interest rates

4.58  Another key assumpfion in our projections is that the interest rate the government pays on
its newly issued debt gradually rises to 3.9 per cent in the long term, 0.2 percentage points
above the rate of nominal GDP growth. Rather than the level of either, it is the gop between
the two - known as the ‘growth-corrected interest rate’ or ‘R-G" - that is the key determinant
of long-run debt dynamics. Our projected interest rates are higher than market expectations
currenily imply over the long term. But gilt rates could end up higher than assumed, for
example if demand for safe assets were to fall if economic uncertainty receded. Indeed, they
have risen marked|ly in recent months — and by around 1 percentage point since we closed
our March forecast. There is also uncertainty surrounding our GDP growth projection.

4.59  Chart 4.17 illustrates the path of net debt if gilt rates were 1 percentage point higher or
lower from 2027-28B onwards, but GDP growth remained the same. Over a shorl herizon,
the impact is relatively small, as changes would only apply to new debt issued and the UK
has a relatively long averoge debt maturity. But as the stock of debt matures, and the
primary balance deteriorates, the effects would increase. Over a 50-year horizon, a 1
percentage point variation in interest rates would add or subtract around 50 to 60 per cent
of GDP to net debt, with debt climbing more or less steeply thereafter, Even if B-G were to
remain at its highly favourable 2026-27 level of -2.2 percentage points across the long
term, debt would still be on a rising path, reaching 180 per cent of GDP in 2071-72.
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Chart 4.17: Sensitivity of net debt projections to interest rates in 2027-28
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Sensitivity to migration assumptions

4.60  As discussed above, in our baseline projection we deviote from the OMS's interim
projections in that we assume lower net migration (129,000 a year) than the OMS5 does
(205,000). Chart 4.18 illustrates how sensitive our projections for net debt are to these
assumptions. Here we assume that the extra migrants [on the OMNS projection) have exacty
the same characteristics as those in our boseline. As Chart 4.15 above shows, lower net
migrafion throughout comes to increase the primary deficit, oll else equal, and the path of
net debt shows a similar profile. Nevertheless, higher net migration at the level in the OM3's
interim projections would not be enough to stop the increasing path of net debt, though it
would be around 217 per cent of GDP in 2071-72 using those projections rather than the
2467 per cent in our baseline projection.
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Chart 4.18: Sensitivity of net debt projections to migration ossumptions
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Indicators of fiscal sustainability

4,61  In this section, we analyse three different types of indicators of sustainability: fiscal gaps, the
intertemporal budget constraint, and a suite of fiscal indicators compared with their pre-
2007 (i.e. pre-global financial crisis) median,

Fiscal gaps

4.62  The fiscal gap is the immediate and permanent change in the primary balance needed to
achieve a chosen debt-to-GDP ratio in a given year. This typically invelves picking o policy
target or historically perfinent level and a target date far encugh ahead to capture the most
significant [fypically demographic] future influences on the public finances, but not so far
ohead that the projections are subject to any greater uncertainty than necessary.

4.63 One of the main strengths of fiscal gaps is that they are infuitive and can be interpreted
easily in the context ot any policy rules on the level of government debt relative to GDP. But
there iz no consensus regarding the optimal debt ratio or how guickly one should aim to
return to it if the public finances move off course. In fact, no UK government has targeted o
particular level of debt-to-GDP rafio since 2008, and the current fiscal mandate is for debt
to be falling as a share of GDP from one year to the next.™ We therefore calculate fiscal
gaps relative to a debt-to-GDP ratio of 75 per cent, the level at which debt stabilised in the
March 2020 Budget that reflects the Government's pre-pandemic fiscal goals.

T The fiscal mondabe is bor underying debd [exduding the Bank of Englond) rother thon public sedar nei debt
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4,64 Table 4.14 shows the fiscal gap calculations for the baseline projection. The primary
balance necessary to achieve a given level of debt as a share of GDP depends on the
difference between the interest rate and the long-term economic growth rate, We therefore
show the gops not only for our central assumption that the long-run interest rate exceeds the
long-term economic growth rate by 0.2 percentage points, but alse under alternative
assumptions where the difference is 1 percentage point higher or lower, in line with the
sensifivities discussed in the previous section.

4,65  In oll cases the fiscol gap is negative, consistent with the unsustainable fiscal position over
the long run. To get the debt-to-GDP rafio te 75 per cent in 2071-72 would require a
permanent increase in laxes and/or cut in spending of 4.7 per cent of GDOP [E104 hillion in
today’s terms) in 2027-28. Since it is very unlikely that a government would try to offset
several decodes’ worth of future demographic and other cost pressures via a single upfront
adjustment, a more realistic alternative adjustment is illustrated via the '‘gradual progress”
variant, which would require a series of tax increases or spending cuts worth an additional
1.5 per cent of GDP [E37 billion in today's terms) eoch decade. This tightening is addifional
to any other tightening already announced, such as the health and social care levy, and in
addition to announcements that are expected to affect the public finances over a longer time
horizon and that are included in our central projection, such as linking changes fo the State
Pension age to life expectancy.

Table 4.14: Fiscal gop estimates to hit 75 per cent of GDP debi ratio in 2071-72

Baseline projection -4.2

Baseline projection (gradual progress)’ -1.5
Interast rate 1 percenfage point higher -4.3
Interast rate 1 percantoge point lower 3.2

'antrlquiun'mm-:-u-:h.

4.646  Chart 4.19 illustrates the difference that the choice between a cne-off permanent
adjustment and an initially smaller, but ultimately larger, cumulative decade-by-decade
adjustment makes to the path of net debt on the way to the target date. It shows that:

* A once-and-for-all policy tightening of 4.2 per cent of GDOP in 2027-28 would see the
dabt ratio fall well below 75 per cent of GDP at the end of the 2020s, reach a frough
of minus 3 per cent of GDP around 2050 and then rise back to 75 per cent of GDP in
2071-72. But pressures would confinve to exist, with debt rising exponentially from the
2050s onwards.

* A cumulative policy tightening of 1.5 per cent of GDP o decade would see the debt
rotic fall more slowly to a trough of 32 per cent around 2050 and rising towards 75
per cent by the end of the projection period. By the target date the cumulative
tightening since 2027-28 would have reached 7.4 per cent of GDP. But ogain, debi
would still be on a rising path af that point, requiring further odjustment beyond the
projection horizen fo stabilise the debi-to-GDP ratio over the very long run,

157 Fiscal risks and sustainability

INGO00119290_0163



Long-term fiscal pressures

Chart 4.19: Alternofive adjustments to the primary balance and the implied path of
net dabt if targeting a debt-to-GDP ratio of 75 per cent in 50 years
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Intertemporal budget gap

4.67  While a fiscal gop might be a reasonable depiction of how policymakers might address the
challenge posed by our fiscal projections, it is not o formal measure of sustainability, Other
definitions of fiscal sustainability are built on the concept of solvency - the government’s ability
to meet its future obligations, which in formal terms is given by its inferfemporal budget
constraint. This is usually expressed in ferms that the present value of future revenues should
be equal or greater than the sum of its existing debt plus the present value of its fulure
spending over an infinite horizon. As this infefemporal budget constraint seeks to eliminate
rather than stabilise debt, meeting it will usually require greater fiscal fightening.
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4,68  If o government is not on course to satisfy its intertemporal budget constraint, the
intertemporal budget gop is o measure of the immediate and permanent increase in toxes
and/or cut in public spending as a share of GOP that would put the government back on
course. The size of the odjustment and the level of the primary balance required to safisty
the intertemporal budget constraint depends on the growth-correcled inlerest rate, The
higher the interest rate, the quicker debt will occumulate; the higher the growth rate, the
easier it is fo service and pay it off,

4,69  In our central projections, we assume that the long-run interest rate is close to the long-term
nominal growth rate of the economy (3.9 per cent versus 3.7 per cent), which implies that
an adjustment close to the size of the primary deficit of the end of our projection would be
sufficient to stabilise the debt-10-GDP rafio in the long term - and a somewhat larger one
would be sufficient o close the infertemporal budget gop. We caloulate that the UK's
intertermporal budget gap is currently equal to 10.8 per cent of GDP. In other words, under
our central projections the Government would need to increase taxes and/or cut spending
by 10.8 per cent of GDP (E27] billion in loday's terms) from 2027-28 onwards to satisfy
the intertemporal budget constraint with an immediate and permanent edjustment. This is
2.4 per cent of GDP more than the 8.4 per cent of GDP reported in our 2018 FSR, and
largely reflects the worsening position of the primary deficit in the final decade of the
projecions due to increased demographic pressures,

Dashboard of fiscal indicators

4.70  In our March 2022 EFC we published a doshboard of balance sheet and debt affordability
indicators that give a sense of the fiscal position over the medium term and that have been
specified by the Government in the |atest edition of the Charter for Budget Responsibility.
These are net fiscal targets but broader indicators of fiscal performance and we compare
them generally against the median that prevailed from 1947-68 to 20046-07 (the four
decades preceding the financial crisis before debt ratcheted higher consequently).

471 In this report we publish a similar toble (Table 4.15) looking of the position over o 30-year
harizon. The doshboord shows net debt, net financial liabilities, and net worth all in the two
quintiles with the highest observations,™ Over the projection period, net debt and net
financial liabilities both fall significantly until the 2040s but rise exponentially from the
20505 onwards as demographic and cost pressures build. MNet worth follows a similor path,
although with a less pronounced improvement in the first two decades of projections.

4,77  Met interest costs remain low by historical stondards until the 2050s, reflecting the
fovourable interest rates at the start of the projections [shown in Chart 4.14 above) and the
declining path for net debt. But ofter that net interest costs rise rapidly as interest rates are
assumed fo reach their steady state and net debt starts to rise exponentially. As o share of
GDP, net interest costs reach 5.1 per cent in 2061-62 and almeost double over the final
decade of the projection to reach 9.0 per cent in 2071-72. Met interest costs rise faster than
net debt in that final decade because the effective interest rate on debt is still rising os

M blpi waorth is 0 measee of ned osseis ralber fhan net labiTes, so hos been inveded 1o oid compmrablity.
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longer maturity debt is still being rolled over ot the higher interest rates. When expressed as
a share of non-interest revenues, the path is similar since the revenue-to-GDP rafio is stable
fram the 2050s onwards. As o result, net interest costs jump fo 13.8 per cent of revenues in
2061-62 and almost double over the final decade of the projection to just under a quarter
of revenues in 2071.72.

Bl;ﬂu ree sheal metrics

PSHD 36.3
PSMFL 3.6
PSMW (inverted) 12.4

Deabt afferdabiliy mefrics

Mt imlerast costs 2.8 2.4

Met interast costs [per cent of revenua) 1.9 6.5

Fodo: Pre-2000 median is brom 196768 to 200807 in lewels. PSRW hos boen imvoried 1o fodlilole comporisons with tha oltber fhrea
Firics.

Sensitivity of the projections to shocks

Sensitivity to economic and fiscal shocks

4,73 Ower a long horizon the fiscal consequences of economic shocks are an important
confributer fo the path of debt. There were seven recessions in the 63 years from 1956 to
2018, or one every nine years on average.” International and historical evidence suggests
that a typical recession could add around 10 percentage points to the debi-to-GDP rafic.™
Most importanily, the impact of shocks on the public finances is skewed to the downside -
debt gets pushed higher by adverse shocks but is more rarely pushed lower by fovourable
ones (in part because the associoted fiscaol upside is often spent, reflecting the tendency o
misread cyclical upswings for structural improvements in economic and fiscal performance).
We therefore analyse the sensitivity of our baseline net debi projection to a shock that adds
10 per cent of GDP to debt being realised every nine years (Chart 4.20).

4,74  The oddition of the ratchet effect from economic shocks on a scale witnessed in the past
would raise the baseline projection for net debt fram 267 1o 317 per cent of GDP in 2071-
72. But even with an otherwise constant primary balance, debt would be much higher after
accounting for the after-effects of periadic shocks. It alse highlights that the declining path
for debt in the 20305 and 20405 in our baseline projection would be undone by the public
finances being hit by regular-sized economic shocks at historically regular intervals.

** Son cur 2019 FRE.
B S, for senmiple, WF, Asalyzing and Muoaoging Fisend Bisks—Bost Proctioss, June 2014,
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Chart 4.20: Sensitivity of net debt projections to stylised shocks
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Stress test and scenarios

4.75  With the baseline projection and the effect of stylised economic shocks as comparison
points, we also present the potential additional tiscal costs of specific risks explored in
Chapters 2 and 3 (Chart 4.21). The long-term implications of these nearer-term shocks
have been coptured simply via their impact on the primary balance and debt at their
medium-term horizons, with ne further assumptions beyond that. In summary:

*  Geopolitical siress test (Chapter 2). If geopolifical fensions confinue to rise, with threats
to both security and economic integration crystallising, the fiscal outlook could be
materially weaker - os illustrated in this year's ‘fiscal siress test”. It includes: a future
Government increasing defence spending from just over 2 to 3 per cent of GDP, ot a
cost of £24 billion in today’s terms; a mojor cyber-ottack that delivers a short, sharp
recession in 2024 that pushes public debt higher, but leaves no losting scars; and o
global trade war that escolates over fime and eventually subtracts 5 per cent from UK
productivity and odds 1 percentage point fo interest rates on government debt. This
simultaneous crystallisation of several risks adds about 30 per cent of GDP to public
debt in 2036-37 and leaves debt ot 437 per cent of GDP in 2071-72.

+  Mear- and medium-term energy price shocks (Chapter 3). If energy prices were to
spike even higher or to persist at current high levels this would also adversely affect the
long-run fiscal cutlook. In our ‘temporary spike scenario’ gas prices double later this
year and oil prices spike too, keeping inflation in double figures next year, The
associated recession leaves public debt higher in the medium term, with it reaching
304 per cent of GDP in 2071-72. In our ’persistent shock scenario’, high gas and oil
prices weigh on the economy’s productive potential. The fiscal impact of this also
raises public debt in the medium term and leaves it ot 288 per cent of GDP in 2071-
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T2. [Asymmetries in the welfare system explain the short shock being fiscally more
costly than the persistent one.) Additional discretionary support for households of the
type seen this year would dampen the short-term hit to household incomes, but only at
the expense of passing a higher public debt burden onto future househaolds.

Chart 4.21: Net debt projections: baseline with stress test and scenarios

450 -

EFO Lecti
5 FRE prodectioe
Flii
a5 i
e« Geopoliical shress test 2
o s e 'HE‘EE"" anergy F-I'f:"', 1-anmw o ..-":'
a — Highar enargy prces: parsishant e L
M ns === Bazaline with histarizal sheeks #" .q:*"'#
B —B-n:.-ll.-ﬂl - -
T ' -
; o]
150
100
L)
o NN . S . . S—
2020-77 20627 2031-32  F036-37  F041-47  HM6-A7  F051-52  056-57 T061-42 206647 2071-72
Searce: OER

4.74  The slightly more benign baseline fiscal projection compared to our previous long-ferm
projections should be viewed in light of these nearer-term risks. The experience of the past
two decades makes it hard to escape the conclusion that the world is becoming a riskier
place, with emergent geopolitical and energy challenges adding to, rather than replacing,
the risks we studied in previous FRRs. The combined picture is a challenging one for this and
future governments as they steer the public finances through a combination of slow-building
pressures and inevitable future shocks.
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