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Foreword

The Office for Budget Responsibility (OBR) was established in 2010 fo exomine and report on the
sustainability of the public finances. A central feature of our effarts to meet that remit has been
finding better ways to capture and communicate economic and fiscal risks. Ever since our first
Economic and fiscol outlook (EFO) in 2010, we have emphasised the degree of uncertainty around
our central econemic and fiscal forecasts by showing prebabilistic ranges [fan charts’) for the key
econamic and fiscal aggregotes bosed on historical forecost errors, Our biannual EFOs also feature
alternative scenarios and sensitivity analysis fo illustrate the implications of changing key forecast
judgements. The long-term projechions in our Fiscal sustainability reports (F5Rs) include sensitivity
analysis to changes in key demographic, macreeconomic, and other ossumptions. And we have
relied on scenario analysis more than ever over the past year fo illusirate the huge uncerainties
surrounding the path of the coronavirus pandemic and the public health and fiscal policy response.

In the October 2015 update to the Charter for Budget Responsibility, Parliament required us to
produce o report on fiscal risks ot least once every two years, and for the Government fo respond
formally to each report within a year. We produced our first Fiscal risks report [FRR) in July 2017 and
the Government responded in Managing fiscal risks in July 2018, Qur 2019 FRR reflected on the
Government’s response and extended the dialogue. We continue the series of exchanges in this
report, taking occount of the Government’s understandably limited written response o our previous
report, and develop the discussion in the light of the crystallisation of one of the largest risks in
centuries, the coronavirus pandemic, ond the unprecedented array of policy measures introduced fo
mitigate its econamic and fiscal impact.

Owr previous wo FRRs took an encyclopoedic approach, aiming to provide a full account of the -
mostly adverse - risks lo the public finances. One of the main conclusions of both was that major
shocks to the public finonces are inevitable, if unpredictable, so governments need to recognise that
they are very likely fo have to confront them at some point. But while those two edifions identified
more than ?0 different fiscal risks, neither considered in any detail the potential economic and fiscal
consequences of a global pandemic, However, the fiscol stress test included in our first FRR did
presoge the roughly 30 per cent of GDP rise in government debt resulting from the pandemic, albeit
as o resull of a different combination of shacks, This underscores the value to fiscal forecasters and
policymakers of exploring, and trying to communicate to the public, the nature and scale of
potential shocks to the public finances, even if their precise nature, fiming, and mognitude is
uncertain, Exploring the consequences of o global pandemic - which sot atop the Government's
2015 National Risk Register - would of course have been more valuable sfill,

This FRR has been prepared in the wake of the largest fiscal risk lo have crystallised in peacetime —
the coronavirus pandemic — the economic and fiscal consequences of which continue to be felt. It
therefore focusses on what we can learn from this experience to enhance our understanding, and
inform the Government's management, of other potentially catastrophic or “tail risks’ facing the UK
and other countries around the world, 5o, this FRR departs from the encyclopaedic approach of past
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Foreword

reports and shifts focus onto three sources of potentially very large fiscal risks: the coronavirus
pandemic, climote change, and the cost of public debt. It olso provides updates on significant
developments regording the specific risks highlighted in previous FRRs,

The analysis and conclusions presented in this document represent the collective view of the three
independent members of the OBR’s Budget Responsibility Committee. We lake full responsibility for
the judgements that underpin them. We have been hugely supported by the staff of the OBR, fo
whom we are as usual enormously grateful, paricularly in the wake of a very demanding year.

We have alse drawn on the help and experlise of officials across numerous government
departments and agencies, including HM Treasury, the Bank of England, Climate Change
Committee, Debl Management Office, Department for Business, Energy and Industrial Strategy, HM
Revenue and Customs, Joint Biosecurity Centre, Mational Infrastructure Commission and the
Scientific Pandemic Influenza Group on Modelling. We are very grateful for their insight.

In addition, we have benefitted from discussions with experts from outside government who have
spoken to us about our three main topics. In parficular, we would like to thank colleagues at the
IMF, Jan Viieghe of the Bank of England’s Monetary Policy Committee, Dimitri Zenghelis at the
Bennett Institute ot Cambridge University, Kevin Daly at Goldman Sachs, Anita Charlesworth and
colleagues at the Health Foundation's REAL centre, Paul Johnson and Carl Emmerson af the Institute
for Fiscal Studies, Andrew Scott ot the London Business School, Tony Travers and Lukasz Rachel from
the London School of Economics, Bill Allen at the Mational Institute of Economic and Social
Research, Torsten Bell and colleagues ot the Resolution Foundation, and lan Mulheim and Tim Lord
at the Tony Blair Institute for Global Change. Finally, we are particularly grateful to Sarah Breeden
and her team at the Bank of England for sharing insight and analysis on their climate change
scenarios, which we draw on in this report, We would also emphasise that despite the valuable
assistance received, all judgments and interpretation underpinning the analysis and conclusions of
the FRR are ours alone.

We provided the Chancellor of the Exchequer with a summary of our main conclusions on 25 June.
Given the importance of the report to the Treasury in managing fiscal risks, we have engaged with
officials there regularly throughout and requested their assistance in understanding developments
since our previous report in order to enrich our analysis. We provided an advance pre-release copy
on 2 July and a full and final copy 24 hours prior te publication, in line with pre-release access
arrangements sel out in the Memorandum of Understanding between the Office for Budget
Responsibility, HM Treasury, Department for Work and Pensions and HM Revenue & Cusfomns. At no
point in the process did we come under any pressure from Ministers, special advisers or officials 1o
alter any of our analysis or conclusions.

Ty gty

Richard Hughes 5ir Charles Bean Andy King

The Budget Responsibility Committes
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Executive summary

1 Just two decades info this century, the UK has already experienced two ‘once in a century’
economic shocks — the 2008 financial crisis and the 2020 corenavirus pandemic. These two
shocks friggered the two largest post-war recessions, accounted for successive peacefime
government borrowing records, and added over £1 trllion (50 per cent of GDP) to public
debt - taking it above 100 per cent of GDP for the first time since 1960, While these shocks
have very different origing, impacts, and likely legacies, both offer a stark reminder of the
importance of understanding risk 1o effective fiscal forecasting and policymaking.

. As we emerge from the largest peacetime economic and fiscal shock in three centuries, our
third Fiscal risks report (FRR) departs from the encyclopoedic approach of our previous two
and shifts focus onto three sources of potentially very large fiscal risks: the coronavirus
pandemic, climale change, and the cost of government debl. These three risks are very
diffarent in noture, but nevertheless have some imporant features in commeon. There is o
high degree of uncertainty concerning both their timing and associated costs. They are
characterised by non-linearities or ‘snowball effects’ in which costs con escalate dramatically
from the point of crystallisation. And they are global in nature, with the potential for rapid
contagion across countries. Governments seeking to manage these threats must thus weigh
the known costs of early action to mifigate these risks ogainst the uncertain costs of dealing
with the fallout when they crystallise. They must alse weigh the limited bul more deliverable
benefits of acting unilaterally against the greater but more elusive gains from acting globally.

Increasing fiscal exposure to catastrophic risks

3 Chapter 1 defines what we mean by fiscal risks, outlines cur approach to analysing them,
and considers whether governments are becoming more exposed to potentially catastrephic
risks. Fiscal risks are foctors that lead fiscal outcomes to deviate from forecasts over the
medium term or threaten fiscal sustainability over the long ferm. Our FRRs tend to focus on
adverse or ‘downside’ risks. This asymmeiric approach reflects the tendency for shocks to the
public finances (especially large ones) to be bad rother than good, as well as governments’
tendency to spend, rather than save, unexpected windfalls, but to absorb, rother than offset,
unexpected costs. It is, of course, a central function of government to pool and manage risks
that cannot be borne solely by individuals or firms. During nermal times, governments
provide varying degrees of 'social insurance’ for the unemployed, the sick, and the old.
During crises, in which multiple risks tend to crystallise of once, governments can and do
take on a much broader range of costs by virue of their role as ‘insurer of last resort’.

4 The arrival of two major economic shocks in quick succession need not constitute a trend,

but there are reasons to believe thot advonced economies may be increasingly exposed to
large, and potentially catastrophic, risks. While the threat of armed conflict between states

3 Fiscal risks report
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Executive summary

|especially nuclear powers) appears fo have diminished in this century, the past twenty years
have seen an increase in the frequency, severity, and cost of other mojor risk events, from
extreme weather events to infectious disease outbreaks fo cyberattacks (Chart 1), And
estimates from major insurers and others of the amount of global GDP ot risk from these
and olher potentially catastrophic risks have been rising steadily, This appears fo reflect a
combinafion of the increased frequency and severity of some anthropegenic risks (such as
climate change and cyberattacks), growing numbers of people living and working in greater
proximity to the sources of those risks [such os floodplains and isclated ecosystems), and
deepening global interconnectedness [through travel, frade, finonce, and the internet).

Chart 1: Incidence of major risk events
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5 As countries’ exposure to large, and potentially cotastrophic, risks increases, so do the
associated risks to their public finances. This is because such risks are not only more
disruptive o the economies that generate governments’ revenues but also because they are
more likely to overwhelm private risk manogement and insurance mechanisms, prompting
governments fo step in as insurer of last resort. This may be particularly true in an era when
economic shocks are more severe, financial institutions and firms are more leveraged, and
monetary policy is more constrained. 5o knowing where risks reside and how they spread
across economies and onfo government balance sheets is central to understanding the
evolution of the public finances over the past two decodes and the potential threats to fiscal
sustainability over the rest of this century.

Coronavirus pandemic

& Chapter 2 therefore looks back af the fiscal impact of the coronavirus pandemic over the
past year and ahead to its potential legacy for the public finances over the medium and long
term. It would be premature to draw definitive conclusions about the economic and fiscal

Fiscal risks report 4
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Execulive summary

consequences of the pandemic while the virus continues fo circulate and mutate, econamic
activity remains subject to public health restrictions, and extensive fiscal suppert remains in
place, But it is nonetheless instructive to look at the UK's experience to date, in both historical
and infernational context, as a case study in potenfially catastrophic fiscal rigk.

Economic impact

7 The pandemic brought about the largest and mast synchronised peacetime shocks the world
economy has faced since the Greal Depression of the 1930s. Global output fell by 3.3 per
cent in 2020, far greater than the 0.1 per cent fall seen during the global financial crisis in
2009. Regardless of how successfully they insulated themselves from the virus itself, few
countries escoped ifs economic consequences. Almost 90 per cent of economies suffered o
decline in output last year, including every advanced economy except Taiwan and Ireland
(Chart 2). While the pandemic is not yet over, countries that were able fo contain the spread
of the virus early have so for typically experienced shorter and shallower downturns and
foster recoveries, on average returning fo pre-pandemic levels of activity ot the start of 2021.

Chart 2; Fall in real GDP in 2020 in advanced economies
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8 The UK suffered one of the deepest recessions among advanced economies, with UK GDP
talling by 10 per cent in 2020 as a whole, twice the odvanced economy average. The
relafive severity of the downturn in the UK lost year compared with other advanced
economies, which is only partly reduced when looking of alternative measures that allow for
cross-country methodological differences in measuring real output,’ is likely to be o
consequence of our being relatively hard hit by the virus itself (suffering among the highest

Box 2.4 af aur Mardh Ecovnrive and figal cullzok leaked in detail al irlemo¥aral componions of Ike scanemic impod of e pardamic
g By e thind queartor of 20000 O the cweren) vinloges of dota, the UK experenced o larger fofl in oulpod in 2020 than most other mojor
odvorced sconoméss, even offer odjusting bor diffesrences i the msosurement of gorsmrnmiend auipad.
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Execulive summary

rafes of infections, hospitalisations, and deaths in 2020), spending more fime under stricter
public health restrictions (second only to Haly), and being more economically vulnerable fo
the pandemic due to our lorge share of social consumption in output [second only to Spain).

9 However, the economy hos also proved surprisingly adaptable and resilient to the
coronavirus shock. The relationship between the stringency of public health restrictions and
levels of economic output weakened significantly over the course of the pandemic. And
economic activity rebounded quickly once those resirictions were eased. 5o while output affer
the 2008 financial crisis did not return to its pre.crisis level for more than 4% years, our
latest forecast assumes it will regain its pre-pandemic level by the middle of next vear, just
over two years since coronavirus arrived in the UK. This economic resilience is likely to reflect
the lock of any overheating of the economy going into the pandemic, coupled with the
unprecedented amount of fiscal support provided to all parts of the economy which helped
keep firms liquid and solvent and employees attached to their employers.

Fiscal impact

10 Reflecting its outsized impact on the UK economy, the pandemic also imparted an
extracrdinary shock to the UK public finances. At the time of our March forecost we expected
it to push government borrowing to a peak of 16.9 per cent of GDP in 2020-21, the highest
since 1944-45, and for public sector net debt to reach a peak of 108.46 per cent of GDP in
2023-24, its highest level since 1958-59. The UK saw the fourth largest increase in
govarnment borrowing among 35 odvanced economies (after Canada, Morway and
Singapore) in 2020, And in contrast fo what happened during the financial crisis, the bulk of
the increase in cash borrowing was the result of discretionary increases in government
spending rather than the impact of the crisis on government receipts.

1 The UK's fiscal policy response to the pandemic was large by both historical and
infernational standards (Chart 3). The UK's coronavirus rescue packoge cost 16.2 per cent of
GDP over 2020-21 and 2021-22, almost ten times that provided during the financial crisis
in 2008-09 and 2009-10. This was the third largest among 35 advanced economies after
the United States and Mew Zealand, and was also more heavily skewed toward spending on
healthcare, making up a third of lotal pandemic-related spending in the UK versus less than
15 per cent on average across the advonced economies. The relative size of the UK's fiscal
policy response is likely to be o consequence of several factors including the pandemic’s
outsized impacts on the economy and health services, the tact that the UK entered the
pandemic with relatively little spare capacity in the health service, and a pre-pandemic
systemn of working-oge weltare support thot reploced less of the incomes of those losing
hours or falling out of work. This extent of the overall rescue packoge not only protected
household and firm incomes, but also fax revenues, which fell much less than one would
expect given the dramatic fall in GDP.

Fiscal risks report &
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Execulive summary

Chart 3: Fiscal rescue packages across major economies
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12 Pandemic rescue packages in the UK and across the advanced economies made
unprecedented use of unconventfional fiscal instruments, some of which carry risks for public
finances well into the future. Advanced economy governments extended about as much in
loans, guarantees, and other forms of quasi-fiscal suppeort in 2020 as they did in
conventional tax reliefs and subsidies. The UK maode relatively adive use of these
instruments, guaranteeing 14 per cent of GDP in loans and about half of all lending to small
and medium-sized businesses in 2020-21. While their ultimate cost is highly uncertain, cur
latest forecast assumes that around one-third of the total value of these loans will end up
being covered by the taxpayer.

Medium-term fiscal legacy

13 A relatively rapid economic recovery [supported by the UK's early rollout and high take-up of
vaccines) and the withdrawal of pandemic-related fiscal support should lead 1o a sharp fall
in borrowing this year. Bul there are significant risks 1o the Government’s medium-term fiscal
plans from the legocy of direct funding pressures that the pandemic may leave behind for
public services. Departmental spending plans make no provision for virus-related spending
beyond this financial year. Instead, spending totals from 2022-23 onwards were cut by
E£14% billion a year in Spending Review 2020 and the 2021 March Budget relative to the
sustained rises in departmental spending planned pre-pandemic. At the same time, overall
public spending is still forecast 1o be higher as a share of GDP in the medium term than it
was pre-pandemic.

i Fiscal risks report

ING000119291_0011



Execulive summary

14 The extent to which any additional spending fo meet pandemic-legacy pressures leads fo
higher departmental resource spending (RDEL) overall would depend on choices made at
future Spending Reviews, starting with the next one this Autumn, The Government might, for
example, keep total spending over the coming years unchanged and choose to allocate less
than it otherwise would hove done to its pre-pandemic priorities given the changed
circumstances, Or it could choose to increase fotal spending, which would either require
further tox rises or put at risk the Chancellor's aim of balancing the current budget and
getting debt talling by the middle of the decade.

15 In any case, these potential unfunded legacy costs of the pandemic represent a material risk
to the public spending outlook. Considering just selected pressures in three major spending
areas, the Government could foce spending pressures of around E10 billion @ year on
average in the next three years, These include:

+  Health. Pressures on health budgets could be around E7 billion a year from the
potential need fo pay for: standing test and trace and revaccination programmes; the
consequences of the pandemic for individuals’ physical and mental health; additional
spare capacity 1o cope with possible future outbreaks; and the pandemic-related
backlog of treatments.

- Eduedtion. Schools may require arcund £1% billion a year to enable pupils to catch
up on the estimated two fo three months of education that they have lost on average
during the pandemic, in addition to the £1.4 billion that has been committed since the
Budget, with the intenfion of reviewing the case for further funding in the Spending
Review,

=  Transport. Around £2 billion o year may be needed to fill @ 10 to 25 per cent hole in
the fare revenues of the new Great British Railways and Transport for London (THL) if
passenger numbers do not return to pre-pandemic levels. The Government has
already provided £12.8 billion of direct support to the railways and TiL in 2020-21.
However, as of June 2021, passenger numbers on national rail and the London
Underground were still down a half on pre-pandemic levels.

Fiscal risks report B8
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Chart 4: lllustrative estimates for selected pondemic-reloted pressures on
departmental resource spending
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Long-term economic legacy

16 Beyond these direct medium-term pressures, the longer-term fiscal risks associated with the
pandemic will depend on its lasting impact on potential GDP. As set out in our last two
Economic and fiscal outlooks, we have so far assumed a ‘scarring’ effect [defined as the
shortfall of potenfial output relative to the pre-pandemic trajectory af the five-year forecast
harizon) of 3 per cent in our central forecast. This scarring resulls from lower investment,
lower lobour supply, and lower tolal facter productivity in roughly equal proportions.

17 Evidence 1o date on the potential degree of scarring has been mixed. There has been some
upside news on the paths of both GDP and investment, but against that there has been
downside news on net outward migration aver the past year. And there remains considerable
uncerfainty regarding the fulure size of the workforce due to conlinuing lower net inward
migrafion and the effect of the pandemic on padicipation and hours. Some forecasters,
including the Bank of England and IMF, have lowered their estimates of scarring from the
pandemic in the light of recent developments. We should learn more about the effects of the
pandemic in the coming months as remaining public health restrictions are lifted, the
furlough and other business support schemes wind down, and borders reopen, But il is the
medium and longer-term outlook for GDP — which will reflect a combination of pandemic
effects, Brexit effects, and assumptions about underlying potential eulput growth — that
matters for the sustainability of the public finances.

9 Fiscal risks report

INGOO0119291_0013



Execulive summary

Climate change

18 Chapter 3 looks ahead to the fiscal risks presented by climate change, and the economic
and fiscal implications [both pesifive and negative) of allernative paths to meeting the
Government’s legislated goal to reduce net greenhouse gas emissions to zere by 2050, The
fiscal risks from climate change can be split into those stemming from global warming itself
|'physical risks’) and those relafing to the move to a low-carbon economy, including the
policies to achieve that (‘transition risks'). In unmiligated climate change scenarios, the
physical risks dominate, whereas the more that is done to mitigate global warming by
reducing emissions, the more important transition risks become.

19 Climate change results from several market failures — most importantly that the costs of
emissions fo current and fulure generations are not borne by those who produce them today.
This can be addressed by applying an appropriate price en carbon (for example via o tax or
an emissions trading scheme (ETS)). But there are many other policy challenges to overcome,
so the path fo net zero can be expected to involve many policy levers on fop of carbon taxes
and ETSs, including bans and other regulations, and public subsidies and investment. These
will all have economic and fiscal implications of one sort or another — either directly [via
taxes and spending) or indirectly [via wider economic outcomes).

The transition to net zero

20 By international standards, the UK has made good progress in reducing emissions over the
past 30 years, but there are greater challenges ahead. As of 2019, UK greenhouse gos
emissions were down 44 per cent relative fo 1990, In particular, the source of power
genaration with the highest emissions - coal - has disappeared from the energy mix thanks
to concerted policy efforts. Getting the rest of the way fo net zero by 2050 will require us to
find ways of overcoming both the technological obstacles to delivering cost-effective carbon
removals af scale, and the delivery challenges associoted with upgroding insulofion and
installing low-carbon heating systems in more than 28 million homes,

21 Between now and 2050 the fiscal costs of getfing to net zero in the UK could be significant,
but they are not exceptional. In net terms they will entail any direct public spending on the
cost of fransition, receipts lost from existing emissions-related faxes (especially fuel duty),
receipls goined from taxing carbon more heavily, and the indirect effects of different paths
for the economy on the public finances. To construct paths for each of these, we draw on
scenarios produced by the Climate Change Committes (CCC) for whole economy costs and
savings from decarbonisation, and by the Bank of England for the price of carbon necessary
to achieve net zero and its economic implications. In the Bank's ‘early oction” scenario
(which we use as our reference scenario), the imposition of a higher and steadily rising
carbon price weighs on economic aclivity, with GDP setfling 1.4 per cent below its [purely
hypothetical) counterfactual path in which there are no additional climate-related headwinds.

Fiscal risks report 10
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An early action scenario

22 The fiscal impact of achieving net zero in the early action scenario adds 21 per cent of GDF
to public sector net debt in 2050-51 [E449 billion in today's terms). That is somewhat
smaller than the addition to net debt as o result of the pandemic. It reflects:

+  Met zero public spending. The CCC puts the cumulative investment cost for the whole
economy between now and 2050, plus the operating costs of emissions removals, ot
£1.4 trillion in 2019 prices. The Government has not said how much of that cost it
expects to bear, Our scenario assumes that public spending meets around a quarter of
it. When combined with savings from more energy-efficient buildings and vehicles, the
net cost to the state is £344 billion in real terms. But spread across three decades, this
represents an average of just 0.4 per cent of GDP a year.

" Met zero receipls losses. Fully electric vehicles pay no fuel duty and are exempt from
vehicle excise duty [VED), so receipts from both fall almost to zero by 2050-51. S5ome
smaller tax boses (air possenger duty, landfill tax, the plastic packoging tax) are hit
oo, Owverall, receipts worth 1.6 per cent of GOP are lost in 2050-51, with fuel duty
accounting for 74 per cent and VED for 1B per cent.

=  Caorbon tax revenuves. Our scenorio assumes all emissions are taxed, ond more
heavily, from 2026-27 onwards [which could be achieved by extending the UK ETS or
imposing a uniform carbon fax in its ploce). Based on elements of the Bank and CCC
scenarios, the fax rate starts at £101 per tonne (in real terms) and rises steadily to
reach £187 per tonne in 2050-51, On this bosis, additional corbon tax revenues raise
1.8 per cent of GDF in 2026-27, after which revenues decline steadily to 0.5 per cent
of GDP in 2050.51 as falling emissions more than outweigh the effect of the rising tox
rate. Towards the end of this fime frome revenues are very uncertain, with an
increasingly narrow tax base and an increasingly high tax rate, meaning even small
differences in the poce of emissions abatement would have lorge revenue impacts,

*  |Indirect fiscal consequences. e assume that public services and non-climate-related
investment are maintained in real terms in the foce of modestly lower GDP. Thei roises

public spending as a share of GOP by 0.3 percentage points on average.

+«  Debt interest costs. The higher path for debt increases debt interest spending by
increasing amounts, particularly towards the end of the period when fuel duty losses
are grealest. Additional debt interest reaches 0.7 per cent of GDP in 2050.51.

il Fiscal risks report
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Chart 5: Early action scenario: impact on public sector net debt
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Alternative scenarios and sensitivities

23 The economic and fiscal consequences of the transition 1o net zero are subject to many
sources of uncedainty, We therefore also consider alternative scenarios and sensitivities
{Chart 6). These capture the implications of:

»  Unmitigated dimate change. The fiscal risks from exireme, unmitigated dimate
scenarios cannol be gquantified with any precision. But to give a sense of the potential
orders of magnitude, we produce an illustrative path for debt if average UK
lemperatures were lo rise by around 4°C by the end of this century, relative 1o the
average over the 20 years to 2000. [We use this longer horizon because the UK is
relatively insulated from climate change in the next few decades.) This entails grealer
economic and fiscal costs 1o adapt to higher temperatures, but more imporantly it is
assumed fo resull in progressively more frequent and more costly shocks to the public
finances than have historically been the case, reflecting both extreme wealher events at
home and the spillovers from even greater damages in hotter countries. Relalive to a
baseline that incorporates only the historical frequency and cost of such shocks, debt
rafchets up more sharply fo reach 289 per cent of GDP by the end of the century.

- Delayed action. To test assumplions about the fiming and smoothness of action 1o
daliver the transition by 2050, we use the Bank's ‘late action’ scenario. Decisive steps
lo cut emissions globally and in the UK are delayed until 2030, then introduced
abruptly to deliver the necessary reductions in the shader periad left to the target date,
causing economic disruption and the premature scrapping of some capital. The main
differences to the early aclion scenario are that GDP settles around 3 per cent lower
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still, while direct public spending costs increase by around a half. Overall, debt in
2050-51 is 23 per cent of GOP higher than in the early adtion scenario.

Uncertain consequences for produdivity. The costs of low-carben technologies could
fall further and faster than assumed, so an optimistic variont assumes decarbonisation
actually boosts productivity [by 0.1 percentage points a year), Bul equally, the costs
associoted with such a major structural change over a sustained period could easily be
greater than assumed — for example, if a technology that has been heavily invested in
proves unsuccessful — so a pessimistic variont assumes it weighs more heavily on
praductivity (by the same margin). In the high productivity variant, the larger economy,
and the lower path for public spending as a share of GDP thot results, lowers debt by
11 per cent of GDP relative fo the early action scenario by 2050-51. The results are
approximately symmetrical in the low productivity variant,

High versus low public sector share of net zero investment. Our reference early action
scenario assumes the state pays around a quarter of the lotal direct cost of the
transition, but the public sector’s share of investment in decarbonisation could vary
greatly. At the minimum, it will need fo meet the costs associated with public seclor
buildings and vehicles. Al the higher end of the specirum, it could deliver a much
greater share of net zero infrastructure, for example to overcome inertia in areas like
ihe domestic heating fransition where progress fo date has been slower. Qur low
spending variant, in which the state bears around an eighth of the whole economy
costs, results in debt in 2050-51 being 5.2 per cent of GDP below the early action
scenario. In the high spending variant, in which the state bears two-fifths of the cost,
debt rises to 5.9 per cent of GDP above the early action scenario.

Potential for offsetting fiscal policy adjustments. Rather than increase total expenditure
1o pay for the costs of decarbonisation, the Gevernment could choose 1o allocate the
additional public investment from within its existing spending envelope. And rather
than allow existing laxes on motoring to foll 1o zero, the Government could maintain
the tax burden on motoring by levying other taxes such as a road-user charge. If net
rero investment were allocated from within the baseline, debt would be 8.4 per cent of
GDP lower in 2050-51 than if it were all additional (as it is in the early action
scenarial. And if the tax burden on moloring were maintained (in contrast to the early
aclion scenario) it would be 24 per cent of GDP lower. Doing both would leave debt
32 per cent of GDP lower in 2050-51, which would aclually be 12 per cent of GDP
lower than the hypothetical baseline, reflecting the gains from additional carbon fax
FEVEnues,
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Chart 6: Climate scenarios: impact on public sector net debt in 2050-51
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Cost of public debt

24 Chapter 4 considers the fiscal risks associoted with the Government’s elevated stock of debl.
This stock is both the product of past fiscal risks having crystallised and a source of future
fiscal risks thot could. The risks that this poses to the fiscal outlook depend on the future path
of interest rates and the speed with which any changes in them are reflected in the
Government’s debt servicing costs. Over the past four decades, net interest payments by the
Government have fallen fourfold from 3.8 per cent of GDP in 198081 to 0.9 per cent in
2020-21, despite the debt-t0-GDP ratio more than doubling from 40 to 100 per cent in that
time, This reflects the downward drift in global and UK short and long-term interest rates to
historically low levels, both in absolute terms and relative to the growth in GDP,

25 But higher post-pandemic governmaent debt, combined with a shorter effective debt maturity
a3 a by-product of quantitative eosing, leaves the UK's public finances more exposed, and
maore quickly, to increases in interest rates. The Government's current fiscal plans, which
delivered a stable medium-term outlook for underlying public sector net debt as o per cent of
GDP in our lalest forecast, were conditioned on rates remaining low, in line with market
expectations. But were they to refurn to historically more normal levels, it would become
significantly more expensive to service a given stock of debt. The Government acknowledged
this risk by maoking explicit reference 1o monitoring debt servicing costs in the fiscal largets
thal guided the current Chancellor's 2020 Budget.

26 As a starting point for our evaluation of the risk of future interest rate rises, we review the
variows explanations that have been pul forward for the decline in the cost of government
borrowing over the past thirty years. It is likely that demographic developments have played
some role, as well as slower productivity growth and increased preference for sofe assets. But
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there is considerable uncertainty about their respective confributions to the fall and their
permanence. While some of these factors are likely to remain in place in the future, justifying
our central forecast that borrowing costs will remain relatively low, others may reverse. Given
the uncertainty about the sources of the past decline, it is prudent to evaluate the risks to the
public finances were rates 1o rise, We therefore present several scenarios that illustrate the
consequences of assuming different future paths for borrowing costs, inflation, and GDP
growth for the public finonces.

Higher glebal real interest rates

27 QOwr first two scenarios examine the fiscal impact of o globally driven rise in real interest
rates. In the first of these [‘higher R and G’), o grodual rise in real interest rates 'R’} of 2.5
percentage points is associated with a similar pick-up in productivity growth ['G'). In the
second scenario [‘higher R}, the higher interest rotes occur not as a consequence of a pick-
up in productivity growth but as a consequence of a shift in investor preferences towards
riskier assets and away from government bonds.

28 In the first and more benign scenario, borrowing reaches 5.1 per cent of GDP in 2050-51
(versus 2.9 per cent in the baseline), pushed up by higher interest rates as net interast
payments rise to 3.3 per cent of GDP - a level last seen in 1985-B6. But that is offset by
higher growth so that the debt-to-GDP ratio talls slightly below the baseline, although it
remains above pre-pandemic levels ot the end of the scenario in 2050-51. In the second
and more challenging scenario, higher interest rates gradually feed through to the effective
interest rate paid on government debt, pushing borrowing up to almost 7 per cent of GDP in
2050-51. Without the offsetiing gain from faster growth, debt hits 139 per cent of GDF by
2050-51, its highest level since 1954-55.

Higher inflation

ra'l Barrowing costs could rise nol only because real interest rates rise but also because inflation
rises, The recent strong rebound in adivity, expansionary macroeconomic policies [especially
in the U3}, and inflation outturns have prompted speculation of o reappearance of inflation.
We therefore consider two inflafion scenarios. In the first, a burst of domestically generated
inflation of 5 per cent necessitates a lempaorary rise in Bank Rate to bring inflation back to
the 2 per cent target. In the second, consistent either with continued sanclioned inflation
overshoots or an increase in the target (os some commentators have advocated), inflation
runs persisiently at 4 per cent, with a corresponding rise in shor-ferm interest rates and
somewhat larger rise in long-term bond rates reflecling a higher inflation risk premium.

ao The fiscal implications of these scenarios demonstrate that inflation is, in fod, no longer a
very affective way to reduce the debt-1a-GDP ratio, reflecting both the shordening of the
etfective maturity of public debt as a by-product of quantitative easing and the relatively high
proportion of index-linked debt in the UK. The temporary burst of inflation has only a modest
impact on the debt-to-GDP ratio, which inifially falls more quickly than the baseline mainly
due to primary spending being held constant in cash terms. By 2050-51, debt reaches 95
per cent of GDP, just 2 per cent of GDP below the baseline. With a persistent rise in inflation,
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there is o marginal improvement in the debt-10-GDP ratio in the first 13 years as inflation
erodes the real value of the nominal debt [though ogaoin moderated by the shortening of the
effective maturity of debt). But in the long run, the debt-to-GDP ratio actually rises fo 107 per
cent of GDP by 2050-51 (10 per cent of GDP above the baseline) as a result of the extra
inflation risk premium being poid on the government’s borrowing.

A loss of investor confidence

31 Ohwr final scenario explores the extreme cose of a loss of investor confidence in the UK's
creditearthiness that couses o 'Fligh’r from UK government bonds. This leads to a vicious circle
where rising debt roises borrowing costs, which in turn increase the rate at which debt rises.
In this scenario, an adverse shock, similar in magnitude to that experienced in the financial
crisis, and a loss of investor confidence lead to a sterling depreciation and a rise in the risk
premium on gilts. Higher inflaticn and the falling pound also force the Bank of England to
raise Bank Rate to 4 per cent. The higher borrowing costs mean that growth remains weak.
The escalating crisis also forces the Government to borrow at shorfer maturities so that
higher market rates feed through into debt interest costs even more quickly.

32 Borrowing increases throughout the scenario due to a worsening primary balance as the
economy shrinks, as well as escalating interest costs. Borrowing reaches 15 per cent of GDOP
in 2029-30, dose to its peak lost year. The adverse feedback loop between higher debt and
higher gilt rates leads to steadily rising interest costs, with the debt-to-GDP rafio increasing in
every year. By 2029-30, the average gilt rate hits 10 per cent - a rate last seen in 1971, We
end the scenario in 2029-30 when the government's interest costs reach 9.5 per cent of
GDP, above any level seen in war or peacetime.

Chart 7: Cost of public debt scenarios: public sector net debt
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Sensitivity to interest rate changes

33 These scenarios illustrate the greater sensitivity of public debt to future changes in its cost.
This is partly due to the trebling in the debt-to-GDP rafio since just prior to the financial crisis.
However, it is also the result of the shortening of the effective maturity of that debt as a by-
product of quantitative easing, which has replaced relatively long-dated gilts with [less
expensive] central bank reserves carrying an overnight rate of interest. The net result has
been a shortening of the median maturity of the consolidated liabilities of the public sector
from seven to two years since 2008 [the red line in the right panel of Chart 8). That contrasts
with the rise in the mean maturity of the tolal stock of gilts [in both public and private hands)
from 14 to 15 years over the same period. The proporfion of debt on which interest rates
respond within a year has more than doubled over that time, which combined with the debt-
to-GDP ratic being almest three times higher, has made the first-year fiscal impact of a one
perceantage point rise in interest rates six fimes greater than it was just before the financial
erisis, and almast twice what it was before the pandemic, just 18 months aga.

Chart 8: Sensitivity of interest payments to a rise in interest rates
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Other fiscal risks

34 While this report focuses on three large and looming threats to the public finances, the array
of other fiscal risks highlighted in previous FRRs has not evaporated. Indeed, as history warns
can happen, the pandemic has triggered the crystallisation of several of these risks,
aggravated many others, and even diminished a few. In Chapter 5 we set out how these
other risks have evolved since our previous FRR in 2019 and how our full risk assessment has

changed after factoring in both those changes, and the major risks discussed above.
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35 We have recast and consolidated some of the risks that were identified on our 2019 risk
regisier, so for this report we start from a total of 97 risks. Of these, we find that:

*= 14 have crysiallised including weaker productivity growth, lower net migration, and the
declining proportion of spending subject to firm DEL controls, Of these, 13 remain
active risks in fulure (including normal eyclical downturns, the deferioration in public
sector net worth, and cost overruns for major projects) ond 1 has bean removed (the
balance sheet risk relating to the classification of housing associations).

. 19 have increased, including those related to higher fulure health and social care
spending as a result of the pandemic, the longer-term sustainability of the fual duty tax
base in light of the bringing forward of the ban on petrol-driven cars, and the
pandemic-driven increase in the non-payment of taxes due.

« 11 have decreased, including the tendency for fiscal policy to respond asymmetrically
o movements in our underlying forecasts following the fax rises announced in the
March Budget, the risks associated with persistent household financial deficits in light
of the savings accumulated by some during the pandemic, and the loss of revenuve
from people moving to more lightly taxed forms of employment status.

= 29 remain unchanged, including cur brood assessment around risks associated with
the financial seclor which has so far weathered the coronavirus storm, clean-up costs
for nuclear plants, and those around stated policy aspirations.

® 3 have bean resolved and remaoved from the register, including thoze around the
possibility of o ‘no deal’ Brexit and the rise in local authorities’ prudential borrowing
tor commercial property purchases.

« 21 have been removed for other reasons including their being unquantifiable,
superseded by analysis presented in this report, or consolidated with other risks (toking
the total number of risks removed from the register to 23],

36 Finally, 15 risks have been added in this repor, induding nine arising from the coronavirus
pandemic, three associated with dimate change, two relating to the cost of public debt and o
final one on the threat posed by o potential cyberafiack, This takes the tohal number of risks
in our 2021 register to B7. Chart 9 depicts these changes os well as the number of risks that
hove been affected to some extent by the pandemic,
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Chart 9: OBR fiscal risk register: changes since our 2019 report
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37 Reflecting the correlated nature of fiscal risks, of the 97 risks from 2019, 38 have been
aftected to some extent by the coronavirus pandemic. This includes around half of the
economy risks, two-thirds of the public spending risks, half of the risks relafing to the
Government’s bolonce sheet and one-third of revenue risks. These include the pandemic-
related pressures on health spending and drop in net migrafion described above, as well as
the inferaction between pandemic-driven fluctuations in earnings growth and the state
pensions friple lock that could cost £3 billion a vear relafive to ocur March forecast.

3B However, it is notable thot one mojor and recurrent source of fiscal risks for the UK, thaot of o
financial crisis, has not crystallised despite the strains of the pandemic. This reflects both the
strengthening of capital requirements and other bank regulations since the financial crisis, as
well as the extensive and pre-emptive aclion taken by the Government and Bank of England
that protected household incomes, kept firms liquid, and maintained the supply of credit.

v Alongside this report we have also published an updated and comprehensive risk register on
our website, listing oll the fiscal risks discussed in this report, our assessment of their size and
likelihood, and, for those identified in our 2019 report, any changes since then. Figures |
and 2 summarise the main risks to our medium-term fiscal forecasts and to long-run
sustainability respectively, categorised by size and likelihood.
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Figure 1: Sources of fiscal risk over the medium term
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Lessons for understanding fiscal risks

40 Qwr foregoing analysis of the experience of the pandemic, the threat posed by climate
change, and the risks to the cost of public debt, points to 10 lessons for understanding and
responding 1o polentially calastraphic fiscal risks:

1 Catastrophic risks are real and may have bacome more frequent. Just hwo decodes
info this century, advanced economies have now experienced two ‘once in a century’
economic shocks. And increasing econemic and financial interconnectedness may
make future shocks both more frequent and more severe. Putling greater emphasis on
the analysis of risks and the uncertainty surreunding our central projections will help
ensure that policymakers can incorporate these risks into their decision making and
the public understand the trade-offs being made.

2  Economic shocks affect both supply and demand. While conventional cyclical shocks
affect mainly demand, recent shocks - the financial crisis, Brexit and the pandemic -
have each hit both supply and demand. The principal focus of the Government's
coronavirus rescue package was the preservation of supply-side capacity while
demand was deliberately suppressed. Tackling climate change requires action to
address naot only the |excessive} demand for carbon but also (inadequate) supply of net
zero technologies. And understanding risks fo the cost of government debt requires
investigation of the drivers of supply and demand for gilts. We need to improve our
understanding and medelling of the supply-side impacdis of shocks and policies.

3  Global inferconnectedness can be both an asset and a liability. The UK's openness
exposes it o risks emanafing from abroad, but it also attracts the infernational falent
and investment that has made it a world leader in genomic sequencing and vaccine
research and development. Digital connectivity enabled our economy to confinue to
operate through the pandemic, but also renders it vulnerable o cyberatiocks. And
rising overseas demand for UK government debt has helped to keep gilt yields low, but
also exposes the public finances to sudden changes in internafional investor sentiment.

4 ‘While it is difficult to predict when catastrophic risks will materialise, it is possible fo
anficipate their effects. While a global pandemic topped government risk registers for
over o decode before coronavirus arrived, it attrocted little otterticon from the
economics community, But previous epidemics and pre-pandemic medelling by official
bodies provided a clear indication of how economies might be offected. Similarly, the
tail risks associated with extreme climate change or spiralling debt servicing costs
scenarios can be quantified, even if we do not know precisely when they might occur,

5  When irvesting in risk prevention, governments have a fendency to “fight the last war'.
The regulotory response to the 2008 financial crisis helped prevent the pandemic from
iriggering ancther financial crisis. But post-crisis fiscal consolidation also cut advanced
country expenditure on preventative health programmes, Dealing with post-pandemic
economic and fiscal pressures may hamper governments’ efforts to invest the relatively
modest sums need to avoid the much greater cost of unmitigated climate change.
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Maore regular and comprehensive horizon-scanning could help to identify where the
next crises could emerge and how they can be prevented or mitigated.

& There are advantages in preventing or halting a process that invelves rapidly
escalating costs early. While economic theory and practice emphasises the option
value of delaying decisions, this can be suboptimal in the face of rapidly rising costs,
Pandemics, climate change, and public debt dynamics are all subject to amplifying
feedback mechanisms and fipping points thal can result in spiralling and irreversible
costs that put a premium on acting early. Countries that acted quickly fo contain the
virus have so far experienced fewer deaths, shallower recessions, and faster econemic
recoveries. [n maoking the transition fo net zero, delaying decisive aclion fo tackle
carbon emissions by ten years could double the overall cost,

7 People appear willing to make sacrifices for a clearly defined public good. Levels of
complionce with public health restrictions and vaccine take-up in the UK have been
surprisingly high. In total, the UK experienced a 10 per cent loss of output and
committed 12 per cent of GDP in public funds in order to combal the pandemic in
2020. The annual economic and fiscal costs of tackling other potential catastrophic
risks, like climate change, are likely to be just a fraction of this.

B8  Economies can sometimes adapt remarkably quickly to structural changes. While the
inifial output loss from lockdowns was greater than many predicted, most were also
surprised by the speed at which the economy adapted and rebounded as restrictions
were lifted. Prior investrments in digital infrastructure and services were critical to
enabling this transition, as was fiscal support to households and firms. The path to net
rero will also require more gradual adaptation to new technologies and changes in
behaviour. But fiscal policy could alse play a role in fadilitating the transition.

?  Fiscal policy can and needs to be more nimble than in the past. Across advanced
econamies the fiscal policy response to the pandemic was unprecedented in its speed,
scale, and novelly |partly reflecting constraints on monelary policy). This added over
20 per cent of GDP to debt, but also prevented the much greater economic costs
associated with not intervening. Similar fiscal policy nimbleness and creativity may be
required to support an economy-wide transition to net zero. And flexibility in both
deploying, and withdrawing, fiscal support is likely to be crifical if governments are to
respond to future shocks without jeopardising debt sustainability in the long run.

10 In the absence of perfect foresight, fiscal space may be the single most valuable risk
management tool. Throughout its history, the UK has relied on its ability to borrow
large sums quickly in order to respond fo major economic and political threats. |t was
able fo do so courtesy of its relatively low levels of public indebtedness, deep and
liquid domestfic copital markets, and by maintaining the confidence of international
investors in its long-run creditworthiness. In the foce of an array of major economic
and fiscal risks, policymakers must trade off making significant invesiments in the
prevention of specific potential threats with preserving sufficient fiscal spoace to respond
to those risks that it did not anficipate or could not prevent.
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1 Introduction

Background

1.1 The UK has been a leader in the analysis of fiscal risks in recent years.' The legislation
establishing the OBR has always required us to set cut the main risks that we consider to be
relevant in any report that we produce.” From our establishment in 2010, our bionnual
Economic and fiscal outlocks (EFO) have regularly featured fan charts, sensifivity analysis,
and alternafive scenarios to illustrate the risks around our central forecasts. The Treasury's
September 2015 review of the OBR expanded our remit in this area by recommending that
we “produce o new report on fiscal risks, extending existing analysis and meeting the
recommendations of the International Monetary Fund”s Fiscal Transparency Code®.”
Parliament reflected this in the Ocdober 2015 edition of the Charter for Budget
Responsibility. And the IMF’'s November 20146 Fiscal Transparency Evaluation of the UK
subsequently recommended that the report should represent “a comprehensive and
quantified fiscal risk statement that includes all major risks to the fiscal position™.*

1.2 The Charter tasks us with producing a biennial report on “the main risks to the public
finances, including macroeconomic risks and specific fiscal risks". We published cur first
Fiscal risks report (FRR) in July 2017. Several countries produce regular fiscal risk
assessments, bul most are undertaken by finance ministries or cabinet offices. The UK is
unusual in outsourcing it to an independent fiscal institution, thereby boosting objectivity
and transparency in the analysis of fiscal risks. And the UK is also unique in seffing a legal
requirement for the Treasury to respond formally to our FRR within a year of its publication,
thereby encouraging accountability for the Government’s management of those risks.

1.3 This chapter describes our approach to analysing and reporting on fiscal risks. It starts by
defining fiscal risks and distinguishing between those risks that governments are exposed to
in normal fimes and the large, and potentially catostrophic, shocks that governments foce
from fime to time. It then considers whether the latter type of risk may be becoming more
relevant for advanced economies in the twenty-first century, and how this motivates the
content of our third FRR.

This s been recognised by both the IMF and the DECD. See, for emample, “The UK Fiscol Risk Repord raises ihe bar on the ossassment
o quanification of fiscod raks o o now level® in Siressing the pubilic finonces = the UK raises M Bor, BAF Publc Finencal Manogemart
blog, kuly 2017, and, "¥ it commendohie thod i OBR has bean of the Tomefrand of this bpe of analzi®™, OECD, Independen! Fcal
Instihtiang Rviis of e OBR, Sepember M0,

* Zection 4, subsection &(b) of the 3011 Budget Responsibilty ard Mofional Audil Act.

T HM Tromsury v of Hea Qiffics for Burdged Responiibildy, Lad by Sir Dene Ramaden, Chiel Econemic Adviser fo HM Treasery, HW
Troosury, Seplombses 1015,

A United F.'Tngdmn. Fiseal Transporency Eveduafion, IMF, Movemiber 2014,
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Our appreoach to analysing fiscal risks

What is a fiscal risk?

1.4 The International Monetary Fund [IMF) defines o fiscal risk as “the possibility of deviations of
fiscal outcomes from what was expected ot the time of the Budget or other forecast”.” On
thiz basis, we would define o fiscal risk as any potential deviation from the 5-year-ohead
central forecosts for public sector spending, receipts, borrowing ond debt contained in our
EFOs=, and from the corresponding 50-year-ohead projections in our Fiscal susfoinability
reports (F5R). We are required by Parliament to bose these forecasts ond projections on
currently stated Government policy, although in most cases current policy is much less
clearly defined over the long term than over the medium term. Where appropriate, we
consider policy risks — areas where government statements or past behaviour point to likely
future policy changes [as we do throughout this repori).

1.5 On this definition, however, what consfitutes a fiscal risk depends crucially on which
developments in the public finaonces are incorporated into our central projection and which
are regarded as potential deviations. Given the sensitivity of long-term projections to these
sors of judgements, we focus on risks around our central forecast over the medium term,
but on risks to fiscol sustainability (rother than around our lotest central projection) over the
longer term. This ensures that we do not end wp ignering seme of the most important long-
term risks - notably pressures on health spending - simply becouse we already ossume they
crystallise gradually over fime.

1.6 Qur focus on risks to sustainability alse implies an asymmetry of approach — we are more
interested in potential *bod news’ than ‘good news’, Experience over time and ocross
countries suggests that shocks to the public finances (especially big ones) are more likely to
be adverse than beneficial - as the cost of the coronavirus pandemic has illustrated so
dramatically - and that governments are usually quicker fo spend unexpected windfalls from
good news than they are fo anficipate and provision for unexpected costs from bod news,

1.7 The definition of fiscal risk we use in this report focuses on surprises relative to forecasts and
pressures on fiscal sustainability. But it is imporiant fo remember that the purpose of much
of government aclivity is to pool risks that society has decided [via the political process)
would be better carried by the state than borne by individuals [either directly or through
private insurance markels). For example:

»  During normal fimes, the state provides a degree of 'social insurance’ fo its citizens.
For example, the MHS takes on the health costs people would otherwise face when
they fall ill; stale pensions put a floor under pensioners’ incomes; and universal credit
reduces the risks associoted with periods of unemployment or an low pay.

*  During catastrophes and other crises, states often take on o much broader range of
costs as large risks crystallise. For example, during the current pandemic the

* IMF Fiscal AMoirs Depardmend, Fiscal risks — sources, discloswrs and manegement, 2009,
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Government has at some point paid the salaries of over B.7 million furloughed staff;
guaranteed loans to 1.6 million businesses; and provided gronts to support the
incomes of 2.6 million self-employed people.

Qur first two Fiscal risks reports

1.B Owur first two FRRs considered both sorts of risk, deveting much of their analysis to the risks
fn::ing government in normal fimes while noting that periodic shocks were inevitable:

® FRR 2017 attempted o compreheansive survey of the universe of risks to the public
finances, ranging from whole economy risks emanating from maocroeconomic shocks
and financial crises down to the long tail of generally smaller risks to individual
components of the public finances (from the potential costs of reforming adult social
care fo the potential loss of fuel duty receipts as cars become more fuel efficient}. It
also included o fiscol stress test bosed on o severe recession scenario used by the Bank
of England to ossess the financial resilience of the UK banking sector. We identified 57
issues for the Government's response ranging across this spectrum. In ifts July 2018
Managing fiscal risks publication, the Government detailed its approach o these issues
and the steps it had taken in several areas to enhance its risk manogement.

s FRR 2019 reviewed the risks we hod previously identified and the Government’s
response, which allowed us to assess the degree to which risks hod intensified or
abated, We also looked more deeply into several key risks that hod been covered in
less depth, or not ot all, in our first report, including: fiscal policy risks, the ‘growth-
comected interest rale’, and climate change. The report included another fiscal siress
fest, this time bosed on an IMF no-deal Brexit scenario. Our report ogain raised o set
of issues for the Government fo consider in its response, but this was overtaken by the
exigencies of the pandemic. As such, the Government’s formal response to our 2019
FRR in July 2020 understandably constituted a brief written statement to Parliament,®

This Fiscal risks report

1.9 Unlike previous edifions, this third FRR focuses not on the risks that the government faces in
normal times but the exceptional, systemic shocks that can potentially lead to economic and
fiscal crises. The reasons for deing so are self-evident. The coronavirus pandemic has
provided a stark reminder that such ‘catastrophic’ risks, while inherently more difficult 1o
anficipate and analyse, are real. These include financial crises, severe recessions, exireme
waather events, destructive cyberattacks, pandemics, and major armed conflicts. While most
odvanced economies have been largely spared such catastrephic risks in the latter half of
the twentieth century [and certainly by comparison with the first half),” there are several

! Choncellor of the Excheguer, DBR 200 Fiioed Susfainabdity Bepan ond responss fo the DER 70019 Fical Bioks Repord, 15 July 2000,

! This i mal b oy thal advanced econamies did ral sxpaedencs amy ihecka in ke wecand hall of the twentialh cenhery, The Kosson War in
th lofe 17405 ard early 50%; fhe Vielram War in the 19605 and 70s; the il shoos of the 1970s; #he bursiing of the Jopaness bubble in
tha lote 19804; Block Wednesday in tha UE, and the Scardinavan and Aaion Brancal ermed of the 1990, all had sigrificant advese
soonomic and fiscnl impods on the economiss mod disecdly offecled. Bul none of These molched ethor th 2008 finonciel orisis or 2020
coronmerus pardemic in the depih of the foll in global culput or rumber of counives odversely afecied.
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reasons fo believe that they are increasingly susceptible to large and disruptive economic
and fiscal shocks in the twenty-first. The next section explores why this might be so.

1.10  This edition of the FRR does nol include o new scenario-based fiscal stress test, but the
discussion of the fiscal impoct of the pandemic in Chapter 2, and the more severe climate
change and debt scenarios in Chapters 3 and 4, serve the purpose thal stress tests have in
our previous FRRs, And the update on other fiscal risks in Chapter 5 underscores one of the
ceniral insights that those stress tests provided — that fiscal risks are highly correlated and
governments can foce o cascade of crystallising risks when hit by large shocks.

Is the world becoming a riskier place?

1.117 5o far this century, the UK has been hit by two ‘once in a century’ econemic shocks in the
form of the 2008 financial crisis and 2020 coronavirus pandemic. While two observations
do not constifute o frend, these events raise important questions for fiscal forecasters and
policymakers about the nature of risk in the twenty-first century and how fo respond fo them
- specifically: Are catastrophic risks becoming more likely? Are catastrophic risks becoming
more severe? Are countries becoming more exposed to catastrophes happening elsewhere?

Incidence of catastrophic risks

1.12  The first two decades of this century have shown thal major shocks to advanced economies
can emanate from a variety of sources. The incidence of some of these shocks, like the
earthquakes in Japan and Mew Zealand, depend on natural forces outside human contraol.
The incidence of other major risks, such as eyberattacks, are entirely the product of human
action. For many risks, such as pandemics and climate change, the incidence of shocks is o
product of the interaction of people with their envirenment. Compared to the previous
century, al least one important source of patentially catastrophic risk, that of armed conflict
between states (especially nuclear powers and their close allies), appears to have
diminished (Chart 1.1).* That said, deaths from civil conflicts within states (including with
foreign state intervention) have remained significant throughout the first two decades of this
century.” And such conflicts can put pressure on advanced economies by generating large
refugee flows and providing havens for international terrorist groups.'”

 Compared with the first half of the teentieth century, the decling in deoihs due o intersiole conficls is of course much greoter. Indeed,
moen ballle-reloled deaths were recorded during tha bva Weardd Wars fran weore recerded in the enlire period snes 1948,

" Drerthes bemiy besten ety conoeniroted fn thae Middle Bl in the pos! decsdo.

" HM Bovernmend, Mationol Risk Register, 2020 Edition, 20,
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Chart 1.1: Bottle-related deaths in state-based conflicts
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1,13 At the same fime, recent surveys of systemic risks fo the global economy peint fo growing
threats from other sources. Even before the coronavirus pandemic, the "global risks index’
produced by Cambridge University’s Centre for Risks Studies pointed to o steady increase in
the amount of “GDP at risk’ from a range of sources, putting the total at $577 billion (1.6
per cent of world GDP) in 2019."" Their most recent report identified financial crises,
interstate conflicts, climate change, human pandemics, and cyberattacks among the top
threats {largely echoing the Government's own ossessment as set out in the 2020 edition of
its National Risk Register'’). This parily reflects a rise in the frequency of risks materialising,
especially in the case of severe weather events aond human infectious disease outbreaks,
where the numbers of reported incidents have doubled and trebled respectively since the
19905 [Chart 1.2). This may partly be a function of increased surveillance and reporting of
incidents. However, it is also likely to be driven by the growing numbers of people living
closer to the sources of risks such as flood plains and isoloted ecosystems. ™

University of Cambridge Judge Business School, Combridge Globod Risk index 2019, 2019, “GDP-ob-risk” suma ssimates ocross 279
migor cities around The world jocovering 41 per cerd of e GLiF] that ore based on Feir economic culpud, their esposune lo pariosior
thrmaty relobed ba ke geagraphy and hpe of scaramy, offest by their edimaled msilisnce in recowering bram shacki,

! Hil Govornmand, Nafionod Risk Registar, 20020 Edition, 2020).

¥ B, How hos cur urbon workd mods pondermics mons fkely? . 2020,
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Chart 1.2: Numbers of international disasters and infectious disease outbreaks
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Severity of cotastrophic risks

1.14  The rise in the amount of global GDP ot risk from calastrophes also reflects an increase in
the severity of some of those inddents when they materialise. For example, hurricones have
not anly become more frequent in the Marth Atlantic over the past fifty years, with 2020
seeing the highest ever number of named storms al 29, but alse more destructive as global
temperatures rise.'! In the case of risks emanating from the economy, studies of business
cycles among major economies suggest that, while periods of economic expansion among
G7 economies have become smoother and longer, economic contractions have become
larger and more severe than preceding expansions. This implies that risks arising from
macroeconamic volatility have become increasingly skewed foward the downside with
lenger periods of steady ecoromic expansion puncluated by deeper recessions.' This partly
reflects greater financial integration both within and across countries, which allows for
lenger credit cycles but also gives rise to more disruptive credit ‘shake-ouls”,

Transmission of catastrophic risks

1.15  Related to the above, a final reason why the world may be becoming riskier is the increase
in global interconnectedness. The past forty years has wilnessed a seven-fold increase in air
passenger numbers,'® twenty-five-fold increase in infernational capital flows,'” and a six-feld
increase in the velume of international trade.'® So even in areas where the incidence and
severity of risks has stayed the same or declined, the potential for those risks fo be
transmitted between countries has risen, increasing the risk exposure for any given
country.'” This is especially relevant for countries like the UK which, according to one index
of cross-border economic linkages compiled by DHL, is the ninth most globally connected
country in the world (Chart 1.3).%

U, L., ard Chakrabesty, P, Slowar decay of londfolfing hurricones in o worming wonld, Malure, Yel, 587, 2030,

¥ famzen, Ho, et al, Leverape and Deepening ﬂmhun:—’:rn'u Shownass, American Boonomic Journat Mocrosconoméics, Wol, 12, Ha. 1, 20710,
* Warld Bark, Alr Tronspon!, possanpars covmied, 2001,

! WAF_ Balonce of Foymenfs ond fnfernationol Investment Pogition Siedistics, June 2071,

* Warld Bark, Exposis af goods end servcas [eorshant 2070 LSS, 5021,

* Farguaon, M. Doom: The Politics of codosirapha, 1021

B DHL, Glabal Connactedness Inder 27078; The Sode of Glabalisedion in o Fmgi|u Workd, 2018,
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Chart 1.3: Glebal connectedness
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Are governments more exposed to catastrophic risks?

Government as ‘insurer of last resort’

1.146  As odvanced economies’ exposure to potenfially catastrophic risks increases, so do the
associated risks fo the public finances. This is not only because of the disruptive effects of
the associated economic shocks en gevernment revenues and non-discretionary spending.
Governments are alse more directly exposed because catastrophic risks are, by their nature,
difficult or impassible to price or insure against. This means that the private sector canneot
manage them without active government intervention. Government is therefore in effect
obliged fo step in to act as an ‘insurer of last resort’. This was the topic of a timely Treasury
report published in March 2020, which set out a series of proposals for improving the
management of government guarantees and other contingent liabilities.”

1.17  However, the experience of the past two decodes has highlighted that government's exercise
of its insurer of last resort function goes beyond just the issuance of guarantees and other
explicit forms of insurance. During the financial crisis, advanced economy governments
stepped in to acquire or underwrite the assets of their largest banks in order fo prevent an
even greater credit crunch. During the coronavirus pandemic, governments stepped in to
provide grants to businesses and help pay the wages of individuals hit hardest by the
pandemic, These and other interventions in the economy dramatically increased
government cash outlays ot the same time as output and revenues were sqmmé.

T HM Treausry, Governmend as insuner of losl msod: monaging confirgend Febilites in the pubiic secior, 2020,
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Increased resort to the ‘last resort’

1.18  The fiscal risk associated with governments’ propensity to “socialise’ costs in the event of
major shocks may be increasing over fime. This partly reflects the more disruptive nature of
recessions in an era of deeper financial integration and greater financial leverage, as
discussed above. Significant government interventions in asset and credit markets are
therefore required to prevent widespread bankrupicies or to avoid disorderly workouts of
corporate and household debts. Maore recently, it reflects the limitations on the ability of
monetary policy to support the economy imposed by the effective lower bound on interest
rates. It is also due to the idiesyncrafic nature of the coronavirus shock, which required the
kind of targeted intervenfion in the most affected sectors that only fiscal policy can provide.

Challenges for fiscal policymakers

119 The fact that fiscal risks may be becoming more frequent, severe, and contagious,
combined with increasing expectations that government will bear the immediate costs of
shocks, poses important chaollenges for those manoging the government finonces. Both the
financial crisiz and the pandemic have required governments around the world to exercise
their insurer of last resort function with dramatic and lasting consequences for government
borrowing and debt. Policymakers face a difficult trade-off in deciding how much to spand
teday to reduce the odds of these potentially catastrophic risks from materialising versus
how much “fiscal space’ to hold in reserve to mitigate their effects when they do. That
judgement is further complicated by the chollenge of assessing quite how much fiscal spoce
is availoble fo policymakers (Box 1.1).

Box 1.1: Assessing ‘fiscal space’

Maijor fiscal shocks are by their nature varied, hard to predict, and difficult or very expensive to
mitigate entirely. Becouse no two shocks ore the same, responding fo them when they crystallise
typically requires the rapid and innovative deployment of government resources on a large scale
to support households, businesses, and public services. 50 maintaining sufficient ‘fiscol space’ —
defined by the IMF as "the roem for underfaking discretionary fiscal policy relafive fo existing
plans without endangering markef access and debt sustainability™ - is central to managing fiscal
risks. But how can this be tronslated into o proctical guide for policy mokers?

In its 2018 Managing fiscal risks report, the Treasury employed an CECD framework® fo review
estimates of public debt ‘limits’, ‘thresholds” ond “targets” for the UK (Chart A). But these melrics
generally do not allow for more granular facters that alse determine a country’s fiscal reom for
manoeuvre such as average debt maturities, share of inflation-linked debt, currency of debt
issuance, whether bondholders are mostly domestic or foreign, heldings of off-setting liquid
assets, extent of non-debl or contingent liabilities, and copacity to adjust fiscal policy to
occommodate rising interest costs. Indeed, the IMF has odopted a multi-faceted approach in
which many foctors are considered, esfimales are allowed 1o vary across country and time, but
which yields only a qualitative assessment.” This reflects the importance of taking a broad view of
the factors determining fiscal spoce, the challenges in quantifying some of them, and difficult
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judgements required in assigning relative weights to those foctors for the purpose of coming up
with an overall q_uuniiﬁed assessment of fiscal spoce.

Chart A: Estimates of government debt limits, thresholds, and targets
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Howaver, for many determinants of fiscal spoce the sign of the impact is clear even if the scale is
uncerfain. All else equal, fiscal space increases with: lower levels of debt (so the past decade has
diminished space in the UK]; mare borrowing in one’s own currency (a sirength for the UK); o
longer maturity of debt (also a strength, although one complicated by the effects of quantitative
easing, as discussed in Chapler 4); holdings of high quality liquid assets; lower non-debt
liabilities such as unfunded pension obligafions and contingent liabilities such as guarantees; a
capacity 1o rapidly adjust fiscal policy in response to shocks; and a track record of meeting debt
obligations (another UK strength). All these factors can vary over fime and across counfries.

The availability of fiscal space will alse depend on the noture of the shock to which policymakers
are responding. For a commaon shock, such os the pandemic, countries with an established
reputation for meeting their obligations and whose bonds are fraded in deep and liquid markets
can benefit from being seen as o "safe haven'. Beyond some inifial market instability in March
2020, this was the UK's experience during the pandemic, in which all advanced economies were
affected. For governments whose debt is considered a safe haven, fiscal space con be highly
elastic - as risk appetite shrinks, the demand for relatively sofe assets increases and so too does
the availability of willing lenders to those safe havens, which increases their fiscal spoce to
barrow and respond to the shock,

But continued safe-haven status connot be guaranteed and the cost of losing it can be
significant. In the face of an idiosyncratic shock, governments — parficularly those reliant on
foreign investors - can see funds drain away into sofer assets in unaffected countries, resulting in
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higher borrowing costs and a reduction in fiscal space at precisely the moment the government
most needs it.

The IMF's latest assessment of fiscal space in the UK was made in December 2020. It concluded
that the UK has "some fiscal spoce”, but that o “credible medium-term fiscal framework and a
credible fiscal consclidation plan” would be needed.

= W, “United Kngdom: 2070 Asticln IV Conuliation-Pres Releoss: Stalf Repest; Safl Supplemant: and Siatement by the Excutive
Dérecior for the United Kingdom.”

- Falileas Fall, Defra Blech, bean-dane Fourmiar and Pater Hoallar, 2015, Prudan| debd ergels and fiecal framevwarks® OECD
Ecanomic Policy Popar Mombar 15,

FIMF. 2014, "Assassing fiscol space - on inal consishent set of considenafions.” AF Stolf Poper. IMF. 2018, “Assessing fiscol spoce:
an updale ard siocddaking® VAF Polcy Poper.

Chu”&ngeﬁ for fiscal forecasters

1.20  Governments” growing financial exposure to potenfially cotastrophic risks also roises
challenges for fiscal forecasters such as the OBR. This challenge can be illustrated by
locking at the path of public sector net debt in the UK since the turn of the century. Debt
stood at a historically low 27 per cent of GDF in 2000-01 but is expected to reach 107 .4
per cent of GDP in 2021-22 in our lotest forecast. Of that B0 per cent of GDP increase,
two-thirds (just over 50 per cent of GDP) occurred in just four years - at the height of the
financial crisis in 2008-09 and 2009-10 and ot the haight of the pandemic in 2020-21 and
2021-22 (Chart 1.4). Unsurprisingly, neither of these shacks were anficipated in either the

pre-OBR forecast prepared by the Treasury in March 2008 or cur pre-pandemic forecast in
March 2020.

Chart 1.4: Public sector net debt
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1.21  The tendency to significantly under-forecast debt is by no means a UK-specific
phenomenon. A review of IMF and Economist Intelligent Unit projections for 147 countries
over the post two decodes found that these independent forecasters on average
underpredicted the level of debt five years ahead by about 10 per cent of GDP, Consistent
with the UK's experience, the underprediction of debt in advanced economies was
associated with surprise recessions in the forecast horizon.” Occasional large or
calastrophic risks present a parficular problem for forecasters, as it would make no sense to
assume they are always just about to happen, os most of the time they do not. But they do
crystallise sometimes and moreover on an unpredictable basis, That means that the analysis
and communicafion of risks, rather than just central forecasts, is key to providing o
complete view of econamic and fiscal prospects.

1.22  As a further contribution in this area, we therefore hope to enhance the presentation of
uncerfainty in future EFCls through the use of stechastic simulations. These involve
producing multiple scenarios that are driven by randomly selected shocks of the sort that
have been experienced in the past, so highlighting the distribution of risks around our
central forecast. This approach is employed by a number of organisations, including the
IMF as part of their ‘Aricle V' assessments of countries’ public debt sustainability, We will
set out our own intended approach in o forthcoming working paper.

Structure of this report

1.23  Against this background, our third FRR shifts the focus of our analysis onto three larger, and
pofentially catastrophic, sources of fiscal risk: the corenavirus pandemic, climale change,
and the cost of government debt. These three risks emanate from different sources and have
their own unique drivers, but they also share some commonalities:

« fhere is a significant degree of uncarlainty concermning both the fiming and the scale of
iheir associated costs;

»  they are choraciterised by non-linearities or “snowball effects’ in which costs can
escalate dramatically from the point of erystallisation, with potentially catastrophic
consequences for economies and public finances; and

»  ihey may be global in nature with high potential for rapid contagion of risk across
countries.

1.24 Governments seeking to manage these threats must therefore weigh the known costs of
early action to mitigate these risks against the uncerfain costs of dealing with them if they
crystallise. And they need to weigh the limited but more deliverable benefits of acting
unilaterally against the much greater bul mare elusive gains from acling glabally.

™ CEME Discussion Poper Ma. D14 108, Worse than You Think: Public Debd Fomoos! Emors in Acvonoes ond Deveioping Economies, 2021
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The coronavirus pandemic

1.25  Meither we, nor most other fiscal analysts, saw the enormous economic and fiscal
consequences of a global pondemic coming. Our 2017 FRR noled that the Cabinet Office’s
2015 National Register of Civil Emergencies hod identified an influenza pondemic as “the
most significant civil emergency risk™ and the risk that such an event might pose fo health
spending, but we did not attempt fo quantify the broader fiscal risk that it might pese. The
U5 Congressional Budget Office did look at such risks bock in 2005 [in a paper produced
at the behest of a Senator with a background in medicine™). It focused on an outbreak of
avian influenza and drew on the 1918 flu pandemic to colibrate scenanios that have proved
remarkobly occurate in anficipating the costs of the coronavirus pandemic.

1.26  The economic and fiscal shock associated with the pandemic provides a classic example of
a "fail risk” erystallising — one whose impact is so large and whose likelihood in any given
year is 50 small that it sits in the very tail of the distribution of possible bad ocutcomes, The
shock 1o the UK's economy was the largest in over three centuries, since the Great Frost of
1709, and the resulting fiscal deficit was the largest the UK has witnessed in peacetime,

1.27  As a case study in the crystallisation of o cotastrophic risk, Chapter 2 therefore explores: the
impact of the pandemic on the UK economy and public finonces in historical and
international contexd; the econoamic and fiscal support extended by governments in response
to the pandemic; the legacy risks that the pandemic poses for the public finances over the
medium term; the polential longer-term implications of the pandemic for the economy and
public finances; and the lessons that the pandemic carries for understanding other
potentially catastrophic risks.

Climate change

1.78  Looking ahead, the calastrophic threat posed by unmitigated global warming and climate
change is clear. Governments around the world have recognised this and signed up to the
2015 Paris Agreement that seeks to limit global warming 1o well below 2 (preferably to 1.5)
degrees Celsius above pre-indusirial levels. In the UK, the Government has since legislated
to achieve nel zero greenhouse gas emissions by 2050,

1.29  The UK alone cannct affect the path of global warming to o material extent — we accounted
for just 1 per cent of global emissions in 2019. 5o the catastrophic fiscal risks associated
with a global failure to meet the Paris targets are beyond the UK Government's contral. But
with the world's largest emitters — the US, China and the EU - all sefting objectives fo get to
net zero emissions, we can focus more narrowly on the fiscal risks posed by different paths
to net zera in the UK. Reflecting on the similarities and differences between the response to
both climate change and the pandemic prempted one study fo conclude that “The climate
emergency is like the COVID-19 emergency, just in slow motion and much graver.™™

R Amodd, L De 5a, T. Gronriger, A, Percy and J. Somers, A& Polintiof inflvenzo Pondemic: Possible Mooroeconomic Effects and Policy
T, WS Congreasional Budgel Office, Decambar 2005 ﬂrur-wd’ July H00&)

O COVID- 19 fscal recoveny pockoges ocoserale or relord prograss on cimote chonget, Comeson Hegburn, Bean O Callaghan,
Micholos Siern, Joseph Siglitz, Dirn'-"lri.Zbﬂ-phu“s-, Crbord Review of Economic Palicy, Moy 2020,
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1.30  In Chopter 3 we therefore consider the potential economic and fiscal consequences of:
unmitigated global warming; the array of policy levers available to support the
decarbonising of the UK economy; ond different scenarios for meeting the Government’s
target for bringing greenhouse gas emissions in the UK down to net zero by 2050,

Cost of public debt

1.31  The pandemic has caused public debt to jump in the UK and around the warld. On
average, the IMF expects advanced economies to see gross debt to GDP ratios of the end of
the 2021 that are 18.7 percentage points higher than an the eve of the pandemic in
20197 We forecast public sector net debt to rise from 80.4 per cent of GDP of the end of
2018-19 10 107.4 per cent of GDP at the end of 2021-22. Despite that increase in the slock
of debt, debt inlerest spending is expected to fall from £37.5 billion in 2018-19 to £24.8
billion in 2021-22 (from 1.7 10 1.1 per cent of GDP) thanks fo falls in interest rates and the
near-doubling of quantitative easing.

1.32  Financial market parficipants currently expect inferest rates fo remain very low for the
foreseeable fulure, so al face value the stock of debt is cheaper to service despite the large
increase due to the pandemic. But higher debt also increases the sensitivity of the public
finances to movements in inferest rates, so fiscal risks associated with the public debt have
risen. These risks are not so much that of o default on government debt — the UK
government borrows in its own currency, has an independent central bank, and has an
enviable track record of honouring its debts. Rather, as Kenneth Rogoff has put it, “the
problem af carrying very high public dabt is not sustainabilifty, but loss of flexibility in
responding to unforeseen shocks. "™ Having experienced two ‘ance in a century’ shacks in a
little over a decade, it is clear that medium- and longer-term fiscal prospects are contingent
on the ability of the Government o respond flexibly as and when shocks hil.

1.33  In Chapter 4 we therefore: look af the historical drivers of debt levels and interest rates;
assess the sensitivity of the public finances to alternative scenarios for the future path of
interes! rates, inflation, and growth; and explore the fiscal consequences in the more
extreme scenario of a loss of investor confidence in UK government debt.

Update on other fiscal risks

1.34  Findlly, the crystallisation of one major risk does not mean others have evaporated. Indeed
economic shocks can trigger the crystallisation of other fiscal risks. In Chapter 5 we look
back at the 28 risks that were idenfified in our 2019 FRR. We describe where and why our
assessment has changed, including the role the pandemic has played in those changes. We
then add those risks identified in this FRR to the 2021 edition of our fiscal risks register.

™ WAF, World Econamic Oulfook, dgaril 2031,
B by Higher Dobd an [Almost) Fres Lunch®, Kenreth ﬂugd'l:, Harvard Univsrsily, poper for the Eusapsan Fiscal Board, Februony 2021,
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2 Coronavirus pandemic

Introduction

2.1 In addition to being the most acute public health crisis the world has faced in over a
century, the coronavirus pandemic resulted in the largest economic shock that the UK has
experienced in three centuries.’ The Government's efforts to mitigate its impact on
businesses, households, and public services also prompted the most dramatic expansion in
the size and scope of government activity and the largest budget deficit in peacetime. The
global pandemic is still for from ever, with worldwide corenavirus cases still averaging over
300,000 a day and economies continuing o face potential risks fram new and more
vaccine-resistant variants.” And even after the immediate public health risks have abated,
the pandemic may leave behind a legacy of medium-term pressures on public services and
leng-term scars on the economy. However, sighteen months on from the start of the
pandemic, one can begin to draw some preliminary lessons frem UK and international
experience of the pandemic for how to understand and manage other potentially
calastrophic fiscal risks such as those explored in other chapters of this report.

2.2 This chapter therefore explores:

fhe economic and fiscal impact of the pandemic, setting it in both historical and
international context:

«  the role played by fiscal policy in mitigating the immediate impact of the pandemic on
the economy and public finances;

s  {he direct medium-term fiscal pressures left behind by the pandemic and the
government’s policy response;

*  the indirect longer-term fiscal risks that could arise from the impact of the pandemic
on the supply side of the economy; and

=  some inifial economic and fiscal lessons from the pandemic for how economic
forecasters and policymakers should approach other potentially catastrophic risks.

Teip eorareivirun p-:nhi: lera ranguilbivel im0 iul.l e 4 miBan daalba in T8 mant®i arel b Bbsan the maal disnagive o ke E!-\:l-l;n:ﬂ
economy ower Fhe posl cenhury, bud it i not fhe most deadly over this pericd. HIY/AIDS has kifed 30-35 million people and smallpox -
sradicabed in 1980 - & sstimaled b b coused arcurs] 300-500 milkan dealbs o a cerduryg, The 1918 flu pandemie a lillle aver a
conluny oo is asiimoted 1o hoee Wled around 50 million people worldwidee.

T Dinity pr confirmesd COVID- 19 coses, Warld, Our world in dain, 28 June 2021,
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Economic and fiscal impact of the pandemic

2.3 The coronavirus pandemic was different from any other shock thal the UK economy and
public finances have faced in peacetime. Unlike previous major economic downturns, the
source of the disturbance lay outside the economy and its management, and its resalution in
the first instance required public health interventions rather than any change in economic
policy. Indeed, rather than seeking to stimulate economic activity, the aim of government
public health policy was to suppress it jand the social contact it involved) as a means of
controlling the spread of the virus unfil a vaccine was available. The focus of economic
policy al the height of the pandemic was to protect the incomes of households and the
survival of businesses while a significant part of the economy was closed. The closest
peacefime analogue for a shock of this nature to the UK econamy was the more deadly
1918 flu pandemic, The economic impact of this earlier pandemic is, however, difficult 1o
disentangle from the effects of post-Warld War | demobilisation and its fiseal impact was
muled by the foct that both public health systems and the welfare state were in their infancy.

2.4 The coronavirus pandemic has affected not only the UK but nearly every country around the
warld, bringing about the largest and mast synchronised peacefime shack to the global
economy since the Great Depression of the 1930s. Global output fell by 3.3 per cent in
2020, tar greater than the 0.1 per cent fall seen at the height of the global financial crisis in
2009, And regardless of how successfully they insulated themselves from the global spread
of the virus, few countries escaped its economic consequences, as shown in Chart 2.1,
Almost 90 per cent of economies suffered a decline in output last year, including every
advanced economy except Ireland and Taiwan.” By contrast, 2009 saw output fall in anly
half of all economies, while only a fifth suffered o decline in output in 1999, in the
aftermath of the Asian financial crisis and subsequent Russian debt default, and a third saw
falls in 1993, in the midst of a period that included the confinuing effects of the Japanese
and Scandinavian financial crises, as well as Black Wednesday in the UK.

T Far Irddand, Bally in demestic aclvity wars mone than offsst by grang grawih = adbby in the mulinationsl company seche: Jaapecally
icals ard tha ICT sector, which direcly and indirectly banefited from the pondensic despile B ovanall drop in ploboel
d-urrmnd}. Duortedy Matioaol Acoourds Qeader 4 2020, Irelond's Cenirol Siofisfics Office, 5 March 2071,
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Chart 2.1: World GDP growth and the proportion of economies with folling output
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2.5 It would be premature 1o draw definitive conclusions about the economic and fiscal
implications of the pandemic while the virus confinues to circulate widely, economic activity
remains subject to public health restrictions, and exensive fiscal support remains in place.
Some economies that were spared the worst effects in the early phases of the pandemic
have suffered greatly in recent months. And the risks posed by new, vaccine-resistant
variants fhrealen even the vigorous economic recoveries seen in countries whose vaccination
programmes are furthest advanced.

2.6 However, as the largest peacetime shock 1o the UK economy and public finances in modern
memory, it is instructive to consider the UK's economic and fiscal experience of the
pandemic in both historical and infernational conterd. By comparing it 1o the last major
economic shock, the 2008 financial crisis, we can identify both commonalities and contrasts
in the way in which the UK economy and public finances respond to different sources of
stress, By comparing the UK's experience during the pandemic with those of other counfries,
we can better understand our sources of relative fiscal vuinerability and resilience.

Impact of the pandemic on the economy

Economic impact in historical context

2.7 The UK suffered its largest annual economic confraction in over three centuries as a result of
the coronavirus pandemic (Chart 2.2). The 9.8 per cent fall in real GDP in 2020 was over
twice os severe os the fall during the global finoncial crisis ond over five times greater than
the average post-war recession, The economic shock resulted partly from valuntary social
distancing on the part of individuals trying to avoid contracting the virus and partly as o
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result of government deliberately closing large sections of the economy.” At the peak of the
first national lockdown in April 2020, economic output fell by 25 per cent relative fo pre.-
pandemic levels, while trips to retail ond recreation areas fell by 78 per cent, transit levels
were down by around three quarters, and workploce attendonce was down 70 per cent.

Chart 2.2: Annual GDP growth since 1701
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28 The coronavirus shock differed from previous UK recessions not only in its severity but also
in its degree of sectoral differentiation. While the financial crisis also sow declines in almaost
every sector, the variation across sectors hos been much greater during the pandemic, with
occommodation and food services falling by around 90 per cent while financial sector
output fell enly 5 per cent. Over half of seciors saw declines of over 25 per cent in 2020,
while just one sactor [mining and quarrying) sow a decline of thot magnitude after the 2008
crash, with most sectors seeing falls of between 5 and 20 per cent. Cutput in the
accommedation and food services sector was still down 40 per cent in April 2021.

4 S, b minmple, Chopler 7 of the WFs Ociober 2000 Warld Econemic Dutloak, ‘Diazecting the Economic Effnchs'.
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Chart 2.3: Sectoral peak-to-trough falls in 2008 and 2020
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2.9 Once businesses and consumers came fo terms with the initial shock, the economy then
demonstrated o surprising degree of adaptability to each new round of public health
restrictions over the course of the pandemic. Following the sharp 25 per cent decline in
output under the first lockdown in Spring 2020, economic activity begon to recover even
betore public health restrictions were substantially eased. And subsequent lockdowns in
Movember 2020 and January 2021 saw smaller shortfalls relative to pre-pandemic activity
of 7 per cent and ? per cent respediively, with the relationship between the stringency of
public health restrictions and economic output weakening over time (Chart 2.4). The ropid
IT-enabled shift to more people working remotely (with the proportion of workers working
trom home rising from 27 per cent in 2019 to 47 per cent in April 2020} and more goods
and services being purchased online [with the share of total retoil sales conducted online
rising from 20 per cent in January 2020 to 34 per cent in January 2021) greatly focilitated
this adoptation.™*

* Coronovins ond homesorong in the UK Apeil 2020, QHE, July H0E20
. Hnr-'rr-n:lrh'rg hours, rewards and opporhmaitias in the L 20011 jo 2020, ONS, Aprd 2071.
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Chart 2.4: The UK economy has adopted over successive lockdowns
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2.10  Economic activity also proved surprisingly resilient once public health restrictions were lifted.
At the corresponding stoge of the global financial crisis, 15 months following the initial fall
in monthly output, output was sfill close to its lowest point of 7.0 per cent below the pre-
crisis level and did not regain that level for ancther 40 months. By conirast, output was only
4.0 per cent below its pre-pandemic level by April 2021, with 84 per cent of the drop in
output ot the start of the pandemic having been made up. Our March 2021 forecast
assumed that activity would regain its pre-pandemic level within a further 12 months, more
than twice as fast as occurred following the 2008 financial crisis. Recoveries in output from
lockdowns have typically been sharper than we and various others predicted, driven by a
combinafion of stronger rebounds in both private and public sector activity.
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Chart 2.5: UK GDP recoveries: pandemic outturn versus forecast and financial crisis
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Economic impact in international context

2,17  While the pandemic led to the most synchronised global economic shock in modern history,
its impact differed in severity across countries. Countries that were able 1o contain the
spread of virus early have so far typically experienced shorter and shallower dewnturns and
faster recoveries, on average relurning o pre-pandemic levels of activity af the start of
2021.” Among the advanced economies in 2020, European counfries generally suffered the
most economically, followed by those in Morth America and lapan, with other parts of Asia
and Australasio experiencing the least damaoge. But a striking feature of the pandemic has
been how much even those countries thal did manage to contain the virus last year still
suffered economically, underscoring the spillovers that result from the open nature of
advanced economies and the consequences of global inferconnectedness.

212  The UK experienced one of the deepest recessions among advanced economies last year,
with UK GDP falling by twice the advanced economy average in 2020.* Only Spain, where
outpul contracted by 11 per cent, suffered a sharper fall among advanced economies (top
left panel of Chart 2.6)." The relative severity of the downturn in the UK, which remains even
after allowing for cross-country methodological differences in the measurement of

! e far mxamples, SARS.Col.Z aliminafion, nod mfigotion, oreafes best oulcomes for heolth, the economy, and chvd Bherfies, Bortan o al,
The Loncet (2021, The 12.month sireich, Whare the Governmen? has deliversd — and where it hes foiled - during the Cond- 19 crisis,
Resalution Feundaton, Morch 2021, COVID-19: Lockdowns, Farality Rates ond GOP Growrh, Karig and Winkler, Inlereconamics Vel 54
MHumber 1, 2021, Cross-coursiry effects ond policy mspanses to COWVD-19 in 2020 The Mardic coundries, Gondon o of, Economic Analysis
and Peley Valume 71, Saptembar 3021,

¥ Bow 2.4 of aw March EFO locked in delod of intermational compariscns of the econemic impod of the pordemic v to the tird quarter
of 2080, O the curard vinln-pl-:-nl dister, The UE saparsnced o lurpln' fa in autged in 220 than mast alber maiar advanesd scanames,
wvnn afer edjusting for dHerences in the measumemesnt of governmeen oulpod.

¥ Wharkd Economic ook, IMF, April 2021,
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government oulpad, is likely to be a consequence of several factors.'” These include the fact

that the UK:

advanced economies in 2020 (top r

suffered high rates of coranavirus infections, hospitalisations and deaths among

ight panel of Chart 2.6);

spent more time under stricter public health restrictions than most other advanced

economies (second only fo llaly ameng major advanced economies) (bottom left); and

WwWas more acunmicu"y vulnerable §

o the pandemic by virdue of its relatively high share

of social consumption in output (second enly to Spain ameng major advanced

eccnomies] (bottom right).

Chart 2.6: Real GDP loss versus contributing factors: cross-country comparisons
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Impact of the pandemic on the public finances

Fiscal impact in histerical context

2.13  The pandemic alse imparted the largest peacetime shock to the UK’s public finances. Public
sector net borrowing rose to 15.6 per cent of GDP in 2020-21," the largest deficit since
1944-45 and around one and a half times larger than the previous peacetime peak of 10.1
per cent of GDP reached in 2009-10 in the wake of the financial crisis. As was the case
after the two world wars — but unlike after the financial crisis — barrowing is forecast to fall
back quickly to near its pre-pandemic level within a few years. And the medium-term tax
rises and spending cuts the Government has announced are sufficient to eliminate all but a
£0.9 billion {0.03 per cant of GDP) current budget deficit in 2025-24. As a result of the
pandemic, public sector net debl is set to rise by over 20 per cent of GDP, but by
substantially less than the total increase in debt following the financial crisis, to peak at
10%.7 per cent of GDFP in 2023-24, its highest level since 1958-59.

Chart 2.7: Public sector net borrowing and net debt since 1900
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2.14  The fiscal shock from the pandemic differed from previous recessions not only in its scale

and profile but also in its composition. The rise in barrowing in 2020-21 of 13 per cent of
GDP wos driven almost entirely by an unprecedented discrefionary increase in government
spending, rather than by the lower fax receipls we would usually expect to arise from
depressed economic adivity (Chart 2.8). Higher spending an public services and support for
households and businesses was offset slightly by a fall in interest costs, thanks in large port
to the simultoneous expansion of the Bonk of England’s quantitative easing programme and
cuts in Bank Rate. The rapid fall in borrowing from 2021.27 onwards primarily reflects the

This figure iz bosed on ta lolest O6S astmaie of PSHBE in 2020-21 of £200.2 bllien (relsosed an FF kure), plua sur Morch 2021 EFO
esfimoie ihal spending ossocioded with loan guomnbess wil gdd £27.2 billion ko borrowing in 202031 . The OMS plans fo reach s cem
eslimnate of thesa write-offs to ba incorparoled in tha officeal siofsiics loter 1his year. Mominal GOP in 302021 i bosed an the OHE
ezbmole relensed on 27 June. 'I'I'\-u'Fgl.lm of 15.4 per cerd of GOP is below fhe 158.9 per cenl we ssiinaoled in cur March 2021 EFD,
langaly dus 1o pandemic-relaled depadmeanial ipanding coming i coniidenably kwer than axpecied. In this seclion we v Tha slimale
of 200021 cuthvrn when discussing the rise in borrosing dise to the pandemic, but use owr March 207 forecos! o it sleod when
dinruu-irg the composiion of (ke gowsrement's rescus pockoge. (ke delict redudion thal follsws, ond the degree of fiscal policy
tighbarming in the mediven sarn, This reflects both the provisional reotune of the lobes 205062 1 sutumrn and Tkl some of The delail v reed
jo onokyes the fufure poth D‘Fbu-'rnvﬁr'g iz nod vl availoble.

45 Fiscal risks report

ING000119291_0048



Coronavirus pandemic

one-off nature of coronavirus rescue spending, which the Government’s plans assume will
be fully withdrawn over 2021-22. We discuss the risks around this deficit reduction path
later in the chapter.

Chart 2.8: Pandemic berrowing was driven more by spending than receipts
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Fiscal impact in international context

2.15  The UK saw the fourth largest increase in government borrowing as a per cent of GDP in
2020 among the 35 advanced economies (after Canada, Morway, and Singapore).'” The
outsized fiscal impact of the pandemic in the UK is atfributable to four main factors
distinguishing it from other advanced economies:

= First, the UK hod a deeper recession than most other countries, for the reasons
highlighted above. This both raised the outomatic element of the fiscal response,
increasing headline borrowing, and reduced the denominator [GDP).

. Second, the UK was hit harder by the pandemic itzelf, which put greater pressure on

health services.

«  Third, the UK enfered the pandemic with relatively low levels of spore capacily in its
health system.'* This can be seen in the UK’s below average levels of acute and ICU
beds, nurses, and physicions compared 1o its peers (Chart 2.10)." Additional health-
related spending amounted to 3.3 per cent of GDP in the UK, around three times as
large as the 1.8 per cent of GDP average across advanced economies, Voccine

¥ Fizcal Monitor, IMF, Agril 2021,

T Componng GF countfia: om avcasd deaffs an abechas meaiwe of pandemic pedformance?, Heallh Feundalian, June 2071,
* Did hospital copocity affect modolty during Ha pandemsc’s first wovef, Health Foundation, Movenbar 2000,

¥ QECD Health indicoices, 2019,
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development and purchases, by contrast, accounted for a relatively small share of
additional spending in the UK and elsewhere.

«  Fourth, the UK also staded off with a working-age welfare system that offered lower
income replacement for those facing reduced hours or falling out of work than systems
in other large advanced economies.' An additional temporary income profection
systemn that also covered better-paid employees and the self-employed (in the form of
the CIRS and SEISS) was therefore created from scratch, whereas such support was
already provided for in some other countries.

Chart 2.9: Increases in government borrowing in selected advanced economies in
2020
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Chart 2.10: International comparisons of health system capacity
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Fiscal policy response
Fiscal policy response in historical and international context

2.16  The UK's fiscal policy response lo the pandemic was very large by both historical and
infernational standards:

«  Relative to the financial erisis, our March forecast estimated that the UK's coronavirus
rescue package cost 16.2 per cent of GDP over 2020-21 and 2021-22, which is
almost ten times the 1.7 per cent of GOP in fiscol support provided in 200809 and
2009-10 in response to the financial crisis.

+  Relative io other advanced economies, the IMF estimates that the UK’s fiscal policy
response fo the pandemic was the third largest among 35 advanced economies in per
cent of GDP terms after the United States and Mew Zealand.'”

2,17  The unprecedented scale of the fiscal policy response was partly a fundcion of the limits on
what menetary policy could do given the noture of the pandemic shock and constraints on
corventional monetary policy instruments, Interest rates in the UK were already close to all.
time lows on the eve of the pandemic ot 0.75 per cent but were reduced further to 0.1 per
cent in early 2020, while the amount of gilt purchases under quantitative easing wos almaost
doubled. Only fiscal policy could deliver the targeted support necessary during a pandemic,
focused on the households, businesses, and public services hit hardest by the pandemic and
associated public health restrictions. Brood-based demand stimulus provided by monetary

! These figures use ssimates from ihe [MF Fiscal Manilor, April 2021,
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policy could only ever have played a secondary role in these circumstances where economic
activity was being deliberately restrained by government policy.

2.18  Reflecting the proficiency with which it can be largeted, the fizcal policy measures deployed
in the UK and other advanced economies were heavily filted loward spending rather than
revenue, The UK's coronavirus rescue package was over 90 per cent spending and less than
10 per cent revenue. That contrasts with the more modest fiscal stimulus during the financial
crisis, which was about one quarter spending and three-quariers revenue [as the main rale
of VAT was temporarily cut]. Across odvanced economies, pandemic rescue packoges were
similarly weighted toward spending os opposed fo revenue [Chart 2.12).

2.19  The UK's fiscal policy response was significantly more focused on health spending than
other countries, with around one-third of total fiscal support accounted for by health-related
costs [Chart 2.11). This was more than twice the average proportion of health spending in
other countries’ rescue packages, which tended to be dominated by support fo either
households, employment, or firms. Countries such as the US and Canada spent relatively
more on household support, partly reflecting their decision to channel support initially
through out-of-work benefits rather than through employment subsidies — though of course
both approaches ultimately suppor household incomes. The low share of public works
spending in the UK partly reflects the large increases that were announced in the March
2020 Budget, on the eve of the pandemic hitting the UK, which are therefore not counted as
part of the rescue package in the UK,

Chart 2.11: Fiscal support by recipient for selected advanced economies
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2.20  The policy response to the pandemic was also marked by extensive use of unconventional
fiscal instruments, which can expose governments fo fiscal risks for many years after they
have been deployed. These included loans, guarantees, equity injections, and quasi-fiscal

49 Fiscal risks report

INGO00119291_0053



Coronavirus pandemic

support provided through stote-owned development banks and other public corporations.'®
Chart 2.12 shows that use of these unconventional instruments malched, and in some coses
exceaded, more conventional tax and spending measures, Such unconventional support was
used most extensively in lhaly, with targeted government guarantees tor both firms and
households, in Germany, through increased lending by its state-owned development bank,
and in Jopan, through lending by publicly-owned financial insfitutions. The UK alse made
relatively extensive use of government-guaranteed loans fo suppor large, medium, and
small businesses in the form of the Coronavirus Lorge Business Interruption Loan Scheme,
Coronavirus Business Interruption Loan Scheme, and Bounce Back Loan Scheme, Tolal
exposure under these guarantees totalled 16.1 per cent of GDP, making the UK's packoge
of unconventional fiscal support the fourth largest among 35 advanced economies,

Chart 2.12: Fiscal support by instrument for selected advanced economies

] Carreanticmol

a5 | = Spanding

| Rizvm s

] Uncanvaniianal
m Liqui:ﬁf}r

| ®Guarantess
o Chucsi-fiscal

g

kd
wn

Parcent of GOP
2

13 1

10

5 A

o
Fsibmr.  Fronos Soain Belgium lhaky  Guemony Conoda  Jopan L b UiBad i O
lands Kingdorm  Senbes

Mote: Thes figures and chad avarage come fram IMP aeli rmotes of meowmces betwaan January 2000 and Apdl 2000 in 14 sconormies
Fer wls gk ciBailed deta ara eawalablo.
Source: |MF, OBR

221  Comparisons of the scale of unconventional measures are bosed on total exposures, which
may not be a good guide to their ultimate fiscal cost. As discussed later in this chapter, that
depends on the ferms of the guarantees and other instruments and how recipients of them
fare over the lifetime of the support, which in furn will determine the extent to which
guarantees are called, or loans and equity investments are written oft |or written down). The
true direct fiscal cost of these interventions will therefore not be known with any cerainty for
several years.

The impact of fiscal policy in supporting revenues

227  The provision of fiscal support on an unprecedented scale helped to avert much worse
consequences for private sector incomes during the pandemic, and almost certainly for

* Guosidisoal supporn through siobe.owned ariiies is coplurmd os either pubfc spending or lending in o UK's publicseciorwide fiscol
shafistics, bud comes from aulside the genorol govestimasni lcaundany ot forms the basis for the WF's cross-couniry onolfysis.
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longer-term economic scarring beyond i, than would have resulted had the Government
not intervened. Estimating economic and fiscal costs of doing nothing would require an
exercise in counterfactual catastrophising that would stretch credulity, However, os discussed
above, one of the striking features of the corenavirus shock from o fiscal perspective hos
been how much tax revenues hove held up despite the dramatic contraction in output during
the pandemic [Chart 2.8)." While overall, neminal GDP fell by 5.3 per cent in 2020-21,
receipts only fell by 4.1 per cent despite tax cuts that on their own would have left receipts
down 3.0 per cent and the dramatic falls in receipts from tox bases hit by public health
restrictions (with fuel duty down 24.2 per cent and air passenger duty down 90 per cent),
Much of the resilience of receipts is likely to be attributable fo the extensive fiscal support
provided to protect household incomes and facilitate the survival of viable businesses,

Chart 2.13: Parcentage change in different tax streams from 2019-20 te 2020-21
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2,23  As onillustration of the exdent to which fiscal support measures also supported receipts, we
can compare the actual fall in receipls wilnessed last year of £34 billion against a simple
baseline in which they fell in line with nominal GDP and the cost of tax cuts. That baseline
fall would have been E69 billion [with the 5.3 per cent fall in nominal GDP explaining £44
billion and tax cuts the remaining £25 billion). Tax receipts typically fall slightly faster than
nominal GDP in recessions due 1o the effects of fiscal drag going into reverse and sharper
falls in taxes linked to asset prices, which themselves vary more than one-for-ane with GDP
— 5o even this baseline could somewhat undersiale the relative strength of receipts last year.

¥ How ciid COWVID axflact povemnmand revenoes, spending, bssrveraiesg ond debd®, IFS, Jure 2021
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2.24  Chart 2.14 shows the sources of the £35 billion (1.7 per cent of GDP] outperformance of
receipts relative to this baseline:

«  Toxes on incomes and profits [income tax, Mational Insurance contributions, and
corporation toxes) held up much better than would have been expecied given the fall
in nominal GDP, For personal income taxes, that reflects the fact that wages and
salaries grew by 1.4 per cent despite the fall in output thanks in parficular to the £58
billien of suppert provided through the CIRS. For corporation tax, it reflects the support
for taxable profits relative to soles delivered by the £16.3 billion of grants and £10.4
billien of business rates relief that were provided in 2020-21. Overall, strength of the
PAYE income tax and MICs tox bose and corporation tax combined explain three-
gquarters of the receipts outperformance relative 1o the baseline [£26 billion).

*  Taxes on consumption [dominated by VAT) fell broadly in line with output. For VAT,
that reflected the main compaonent of the tax base — consumer spending - falling more
sharply than neminal GDP (which on its own would have taken receipts down a further
£9 billion), but receipts holding up relative to that thanks to the almost fully offsetting
impact of VAT paid on higher government procurement, litle of which was refundable,
and strenglh in other components of the tax base [such as the financial sector and
home improvements). The performance of other consumption taxes varied, with
aleohol duties paricularly strong (up £1.6 billion relative to baseline).

=  Taxes on transport-related activity [fuel and air passenger duties) fell much more
sharply than GOP due to the effects of public health restrictions, bul alse account for a
much smaller share of total revenues in normal fimes.

=  Other recaipts also oulperformed the baseline. In part that reflects real-world
outperformance — as with council tax, where the tax base is relatively fixed, or alcohal
dufies — but in part it reflects how some components of receipts are measured (for
example, much of public sector gross operafing surplus simply equals depreciafion,
which is linked to the public capital stock and is therefore invariant to GDP).
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Chart 2.14: Contributions to the strength of receipts in 2020-21
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Post-pandemic fiscal plans in historical and international context

2.25  With the sharp rise in the deficit due almost entirely to temporary policy inferventions, o
sharp fall in borrowing is forecast once the pandemic ends and this support is withdrawn, ™
The fall in borrowing implied by the Government's lotest plans for the next five years would
be the largest and the fastest in peacetime. But there are risks to this planned reduction in
the deficit over the medium term, in paricular from a potential legocy of additional
spending pressures that the pandemic and associated lockdewns could leave for public
services, In the foce of such pressures, the Government's response to date hos been to cut
around £14%4 billien (0.6 per cent of GDP) a year from Departmental Expenditure Limits
(DELs) from 2022-23 orwards relative to its pre-pandemic plans, which contributes fo the 2
per cent of GOP in medium-ferm fiscal consolidation relalive to those plans that was
announced in the November Spending Review and the March 2021 Budget.

¥ This sechon is bosed enfirely on our March 7021 forecast, so doss ral reflect the kower infial QM5 outiures for 2020-21.
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Chart 2.15: The UK's deficit reduction in historical context
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226  As the economy reopens and emergency fiscal suppor is withdrawn, government barrowing
is forecast to fall from o peacetime high of 16.9 per cent of GDP in 2020-21 to 2.8 per cenl
of GDP in 2025-26. Of this 14 per cent of GDP in deficit reduction, 12 percentage points
comes from the unwinding of pandemic-related suppeort to households, firms, and public
services, wilth the remainder explained by the recovery of the economy and the lax rises
announced in the March Budget, which together raise the tax burden fo its highest level
since the late 1960s, Abstracting from pandemic-reloted spending, total public spending is
broadly flat as a share of GDP between 2020-21 and 2025-26, with modest falls in
working-age welfare spending offsefling further rises in investmen! spending in line with
pre-pandemic plans.

2.27  Viewed relative fo pre-pandemic medium-term plans, 2 per cent of GDP of fiscal tightening
heas been announced, reflecting both discrefionary spending culs and tax rises infroduced
since the start of the pandemic. Of this, 60 per cent of the consolidation comes from taxes,
principally the increase in the corporation tax rate from 19 to 25 per cent alongside freezes
in the personal allowance and higher rate threshold for income tax, while the remaining 40
per cent comes from unspecified reductions in the envelope for deparimental spending. This
compares with a post-2008 finandial crisis consolidation in which the Coalition Government
planned for and delivered a 20/80 split between tax and spending, although over a
considerably longer fimeframe than inifially envisaged.”'

¥ Tabde 1.1 of the Coaition’s June 2010 Budge decwmnents fhal The new consofdofion measures annourced in that Budged were splil
precissly 2O/B0 i and spanding by 21415, whils the ceerall dacrelicnany comnalidabien - including ke mesmures inherled bom e
culpoing Labour Government - ware splil 23777 o ard spendineg by 201516 Tha IFS aslinnobes thal in cuurn spending contributed
bstawan B0 and P per cenl of fhe tola! post-finoncial crisiy consalidation (Fecal msponse &0 the crisis, IF5)
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2.28  The net effect of the sustained increases in departmental spending planned in the March
2020 Budget and the cuts to those totals announced since then is fo leave both total and
departmental spending higher in the medium term than they were in 2019-20 = in cash
terms, real terms and as a share of GOP. Table 2.1 breaks down the rise in spending as o
share of GDP between 2019.20 and 2024.25 (the final year of our March 2020 forecast)
inte contributions from: pre-pandemic spending plans and forecasts; the effect of nominal
GDP being weaker in the medium term; and the effect of changes in cash spending since
the March 2020 Budget. It shows that between 2019-20 and 2024.25:

+  Total managed expenditure (TME) rises by 2.1 per cent of GDP, thanks entirely fo
higher departmental resource and copital spending. This increase in TME is 1.2 per
cent of GDP larger than we forecast in March 2020, This difference is more than
explained by weaker nominal GDP (odding 1.6 per cent of GDP), partly offset by the
£12 billien downward revision to cash spending in 2024-25 (subfracting 0.4 per cent).

=  Deparimental resource spending (RDEL) rises by 1.0 per cent of GDP, 0.2 per cent of
GODP less than it did based on March 2020 Budget plans. On unchanged cash fotals,

the weaker outlook for neminal GDP would have added 0.8 per cent of GDP to the
rise in spending over the medium ferm, but the £16 billion cut lo RDEL totals in 2024-
25 announced since the March 2020 Budget offsets most of that [subtracting 0.6 per
cent of GOP when combined with the effect of spending in 2019-20 having been
revised up).

*  Departmental copital spending (CDEL) rises by 1.1 per cent of GDF, 0.2 per cent of
GDP more than it did on March 2020 Budget plans. This upward revision is split

equally between weaker nominal GDP and modestly faster growth in cash spending
{as unchanged 2024-25 plans are compared to downwardly revised 2019-20
outturn).

=  Other spending is flat. Our March 2020 forecast predicted a significant fall of 1.2 per
cent of GDP, but that has been lost to the effects of weaker nominal GDP [explaining
0.8 per cent of GDP) and higher cash spending (explaining 0.3 per cent of GDP). The
£4.1 billion upward revision to annually managed expenditure in 2024-25 is more
than explained by a £5.1 billien upward revision lo welfare spending.

Table 2.1: Change in spending between 2019-20 and 2024-25

T T R Y T TG 0.4

of which
Departmantal resource spending 1.0 -0.2 0.4 -0.8
Departmantal copital spending 1.1 0.2 0.1 0.1
Othar spending 0.0 1.2 0.8 0.3
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2.29  The post-pandemic path of public expenditure and its allocation between competing
pressures and priorifies will be the subject of the 2021 Spending Review, whose conclusions
are expected in the autumn, Ahead of those decisions, this section considers the potential
legacy of direct fiscal pressures that the pandemic could leave behind. To the extent that
these pressures ore occommodated by increasing the lotal level of spending, this constitutes
a risk fo the borrowing outlook and the Chanceller's principles of balancing the current
budget and getting underlying debi to foll as o share of GDP. To the extent that they are
accommedated within the spending envelope inherited from the March 2021 Budget, they
would imply reductions in the real spending power of ‘unprotected”’ depardments whose
budgets are not covered by o pre-existing commitment fo spend a parficular sum of money.

Unwinding the pandemic rescue package

230 The Government’s plans for rapidly shrinking the deficit over the next five years depend
crucially on ending pandemic-related support to individuals, businesses and public services
by the end of the 2021-22 fiscal year. iz ability to do so cdearly depends on the fulure
course of the pandemic, progress in lifting of remaining public health restrictions, and
prospects for a full recovery in different sectors of the economy. The emergence of the della
variant of the virus, and the resulting rise cose numbers and hospitalisations, have already

prompted the liffing of the final set of public health restrictions in England to be postponed
from 21 June 1o 19 July.

231  However, even if the reopening proceeds as now planned in July, there remain significant
risks associated with the winding dewn of support to firms and individuals. Those associoted
with guaranteed leans to business and support to public services [principally health,
education, and transport) are discussed below. Risks associoted with the unwinding of the
CIRS {furlough) scheme are considered alongside longer-term prospects for the labour
markel in the next section, The planned withdrawal of the temporary £1,000 a year uplift to
the standard allowance in universal credit from Odober, which will reduce the cash incomes
of millions of families when it takes effed, is noted as welfare spending risk in Chapter 5.

Governm enf-guara nteed loans

232  The Government's coronavirus-related guaraniees on business loons present o material
source of fiscal risk over the medium term. Through a variety of schemes, the Government
has provided a mix of full and partial guarantees against potential losses incurred by
creditors worth up to £69 billion 3.1 per cent of GDP}.” These include:

. £446.5 billion of exposure to potential losses through the Bounce Back Loan Scheme
{BBLS) for small businesses, which provides full compensation for losses on loans worth
between £2,000 and £50,000;

«  £18.4 billion through the Coronavirus Business Interruption Loan Scheme (CBILS) for
small and medium-sized organisations, which provides BO per cent indemnificotion for
losses on loons worth bebween £50,000 and £5 million; and

T H Treasury corcnareirus [COVID-19) business loan scheme siofisfics,
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«  E4.7 billion through the Coronavirus Large Business Inferruption Loan Scheme
(CLBILS) for medium-sized and large businesses, which provides BO per cent
indemnification for losses on loans up 1o E200 million.

Chart 2.16: Loans issued under the pandemic-related loan guarantee schemes
80

BELS
70 1
= CLBILS
& -
m CHE|LS

B

Yeluimee al |un|.'|inn :I.'. :H“.nﬁ'
2 &

2

=]

10 May 301 Moy B hun 26 Ml A 05%p 180 15k 1308 Mln M FRb 21 Mo
2000 2021
Sowroe: HMT, OER

2.33  Through these three schemes, the Government guaranteed nearly halt of all lending to
small and medium-sized businesses in 2020-21. This government-suppored lending helped
to keep businesses afloat and avoid the kind of credit crunch that ecourred during the
financial crisis. This is a different approoch than was witnessed during the finandial crisis. At
that time, the Government intervened to prevent the collapse of financial institutions
themselves, effectively providing compensation after the foct for losses that had already
crystallised. In this case, the Government acted early, guaranteeing individual lending
exposure and effectively providing insurance on losses before the foct.

2.34  As such, the Government's extensive guarantee programme exposes it fo potentially
significant cash costs in the event of firms defoulting on the underlving loans. For the largest
scheme, the BBLS, arrears have so far not arisen because none of these loans have fallen
due for repayments, Our forecasts assume future defoult rates on the loans that try to reflect
the inherent riskiness of each of the instruments. As shown in Chart 2.17, the expected cost
bome by the public sector is arrived ot after taking off cash recovered from the borrower
and losses coverad by the lender, These expected fiscal costs are reflected in the measure of
public secter net borrowing in the year the guarantees were extended (2020-21).

2.35  For CLBILS, aimed at medium and large businesses, which are more resilient to negafive
shocks, we assumed only 10 per cent of guarantees would be called. For CBILS, aimed at

smaller businesses, we assumed 17.5 per cent. For both schemes, lenders bear a fifth of the
associated costs, But for BBLS, we assumed 45 per cent of guarantees would be called,
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reflecting the greater riskiness of these borrowers = with smaller businesses having a higher
likelihood of not repaying their loans - and in the nature of the guarantee scheme - with
BBLS guaranteeing all the amounts loaned out, whereas for CLBILS and CBILS only portial
guarantees were issued. Our latest estimated cost for litetime claims on these three
schemes, published in our March 2021 EFQ, is £26.1 billion.

Chart 2.17: Loans approved and expected fiscal costs of loan guarantees
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236  The ONS determined that expected losses on these schemes should be recorded upfront in
the public finances when the loans covered by the guarantees were provided. In our
torecasts and scenarios over the post year, we hove included our best estimate of the size of
those expected losses in our PSMB figures. The OMS has not yet included them in the public
sector finances statistics it publishes every month. We have estimated these costs based on
analysis of similar past loan schemes, but the OM3 will come to a view once the Brifish
Business Bank’'s estimates compliant with the financial reporting requirements become
available.

2.37  There is, theretore, considerable uncertainty around the £26.1 billion expected loss on these
schemes reflected in our estimate of 2020-21 berrowing. The financial health of the
businesses that have taken out loans will depend on how the economy recovers as well os
rigks at the individual company level. There is litfle evidence to dofe thot would allow us to
goauge whether the probability of defoult implicit in our expected loss assumptions is 1oo
high or low given the forbearance measures still in place = including the recent extension of
profection for commercial tenants in rent arrears. As of May 2021, company insolvencies
were still down 25 per cent on May 2019 (pre-pandemic) and were up only 7 per cent from
the very subdued levels of May 2020, In addition to uncertainty around the extent of
company failures, it is not yet known the extent to which loans were drown down
fraudulently by those taking advantage of the generous support on offer,

Fiscal risks report 58

INGD00119291_0082



Coronavirus pandemic

2.38  Future policy changes also pose a risk, The terms of BBLS loans have already been relaxed
even before any repayments hod to be made, when the Treasury announced the ‘pay as
you grow’ scheme, This allows businesses borrowing under the scheme to extend the ferm
of the loan from six to ten years; to maoke interest-only payments for six months [up to three
times); and to take o full repayment holiday of six months. And while BBLS, CBILS and
CLBILS were only in ploce for 2020-21, the Treasury announced o successor scheme - the
Recovery Loan Scheme - in the March 2021 Budget, These actions point to the risk of
turther forbearance on existing loans and further extensions or successor schemes in future
as repayments start o come due,

2.39  The Government’s balance sheet is also exposed to risks around its growing portfolio of
equity invesiments, This has been formalised through the Fulure Fund, which allows
companies o apply for equity-convertible loans of up fo £5 million. The Treasury
progressively increased the amount it was willing to allocate 1o the converdible loans under
the scheme, from an initial £250 million to £1.1 billion for all applications approved by 21
February.” Our forecast assumes a 30 per cent loss rate over three years, but even on that
basis write-off costs would be small relative to those associated with the larger loan
guarantee schemes. It is, however, indicative of the Government's increasing willing ness to
make active use of its bolance sheet to support nen-financial corporations, mirrering the
approach token with financial institutions in the wake of 2008.09 crisis, Estimeates by
Beauhurst™ peoint fo of least 25 [oul of 1,234) loans to companies having already been
corverted to equity, leaving the Government with stakes in varied companies such os a low-
flush toilet moker, o broodband provider, o reusable packaging producer and a satellite
company. We asked the Treasury to provide us with the latest position and they told us "HM
Government has not published data on the amount of conversions awarded by the Fufure
Fund, but has regularly published data incleding value of convertible loans awarded ond the
diversity statistics of the funding from the scheme®.

Post-pandemic pressures on public services

240  Another key source of direct pressure on the public finances comes from the legacy the
pandemic leaves behind for a range of public sarvices. The very large sums allocated to
fight the virus mean that deparimental rescurce spending [RDEL) was expected to have risen
by up to 39 per cent or £124 billion in 2020-21 in our March 2021 forecast. A smaller £56
billion {equivalent to @ 15 per cent increase on pre-pandemic RDEL plans) hos been added
te fund virus-related activities in 2021-22, but no provision for virus-related spending has
been made in 2022-23 and beyond. Instead, core spending totals from 2022-23 onwards
were cut by around £14%% billion a year in the Movember 2020 Spending Review and the
March 2021 Budget relotive fo plans set out in the March 2020 Budget. At the same time,
as shown in Table 2.1 above, both total spending and departmental spending is sfill
expected to be higher in 2024-25 than in the year before the pandemic in 2019-20.

 hpplootons closed on 31 Jomwany 2021, bul processing & i3l ongaing for those submitied belone closure.
M Baguhursl, *Fudures Fund dalo; shal we know so for."; Fnoncal Times, "LUE govemmeni becomes sharshalder in tailel maker®.
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2.41  The scale of potential post-pandemic deparimental spending pressures, which amount to
around £12 billien next vear and decline to around £9 billion after three years, are
considered in more detail in this section. These unfunded pressures are comprised of
appreximately £7 billion a year in pressures on the health service, £1% billion o year in
education, and declining omounts that average £2 billion a year in transport (Chart 2.18).
These figures are subject to varying degrees of uncertainty and represent only a subset of
the universe of pandemic legocy spending risks for Government departments, but we
consider them fo be reasonable esfimates of some of the larger potential post-pandemic
pressures on DEL. They largely drow on external sources in the absence of detailed
esfimates from the Government, And, in keeping with this report’s focus on adverse risks,
we hove not atempled a comprehensive assessment of potential savings that might stem
from the pondemic. Mor has the Government proposed any. Becouse of the Government's
decision 1o suspend multi-year budget planning and revert to annual spending reunds for
most depariments in recent years, whether and how the Government chooses fo respond to
these pressures is not yet known,

Chart 2.18: lllustrative estimates for selected pandemic-related pressures on
deportmental resource spending
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247  Pandemic-related pressures on health spending could amount to £7 billion a year on
average over the next three years, with pressures |ikely to be greatest in the near term. The
larger sources of potential pressure include: maintaining o stonding copacity for test and
trace and vaccinafions; oddressing the bocklog of elective freatments built up during the
pandemic; and the implications for MHS productivity of building in greater resilience and
the greater capacity for infection control thon was allowed for in pre-pandemic plans.
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2.43  The most direct virus-related risks to the Government’s plans are the health costs associated
with coronavirus itself, The Department of Health and Social Care's [DHSC's) ‘core’ non.
virus budget in 2021-22 was set at E147.1 billion in the 2020 Spending Review, While an
additional £63 billion was odded in 2020-21 and £29 billion wos added in 2021-22, there
have been no additions to its pre-pandemic multi-year sefifement thereofter, There are
several polenfiol additional demand pressures as a direct result of the pandemic, including:

=  Controlling the virus as it confinues to circulate. 5o long as the virus remains prevalent
in the UK, there are likely to be ongoing costs from MNHS Test and Trace, for which the
Treasury has allocated £15 billion in 2021-22. With vaccinations previding some
degree of protection against infection, it is very unlikely that ongoing costs would be
anywhere near as high as they have been to date - and they might also be expected to
become more concentrated in winters rather thon spread throughout the year, If we
therefore assume that Test and Trace spending will be required for three months a
year, but ot o monthly cost that halves each vear [reflecting some combination of fewer
tests being administered and/or unit costs falling), this might cost £2 billion next year,
falling to £1 billion in 2023-24 and £'% o billion in 2024-25.

»  Ongoing costs from vaccinations and revaccinafions. The Government noled in its
February Roadmap that “vaccinations = including revaccination... is likely to become a
regular part of managing COVID-19" and the NHS is planning "o revaccination
campaign, which is likely fo run later this year in autumn or winter... on the basis that
[the NHS] will need to run COVID- 19 and seasonal flu vaccination campaigns in
parallel."** The relatively low unit cost of purchasing and administering vaccines
{around €10 per dose)™ means that providing twe *booster” doses o year fo each adult
in the UK [of a take-up rate of 95 per cent) would cost just over E1 billion a year.

*  Greater-than-assumed spending as a result of ‘long Covid® cases. Around Tmillion
individuals in the latest OMNS survey self-reporled long-Covid symptoms in May 2021,
with 376,000 reporting symploms more than a year after they had had the virus,”" A
more recent DHSC study suggests that the number of people reporing long-Covid
symploms was higher still at over 2 million.™ Whether and how these cases might
subsequently translate into any addifional costs for the health (or welfare) system is
unknown at this stage. We therefore do not include a long-Covid-related estimate in
our summary of pandemic-related pressures on health spending.

*  The consequences for mental health arising from the pandemic and the lockdowns.
The Health Foundation REAL Centre projected that referrals to dedicated mental health
services for adults and children could increase by an average of 11 per cent in the
aftermath of the pandemic. Absorbing this increase in caseload could cost the health
service £1.1 billion next year, rising to £1.4 billion by 2024-25.° There may also

T HESCOVID- 19 wmee e -Jq-p-l-i::flnlnrl HHS Euglnnql ared HHS |r|||:|ﬂ:r||1n|.r'd Berel Frialirg)E, March P2,

= 00OVID-1%: Manndng for the voccine [parf 1) Inquiry, MHAD, 2021,

T Pravalencs of cagradng sympdomss Rallving comaanan [COVID-19) infection in e U 4 Juss 2021, OMNS

M Hew research shows 2 milion people may have hod long COWID, DHSC, June 3021,

. Spanding Review 2020: Pricrilies for the MHE, sooal core and the nabion’s healih, Hea'th Foundalion BEAL Canire, Mowembasr 2020,
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knock-on impacts on future welfare spending (which we do not capture] if the doubling
in self-reported prevalence of depression fed through to higher numbers of GP
diognoses as services return to normality and subsequent inflows to universal credit
and disability benefits.™

244  In addifion to these direct demands on the health service, the Government stated in the
Roadmap that it is “committed fo building resilence for ony future pandemics, both
domastically and on the infernational stage.” This could require building grealer spare
capacity in the health service so that it is more resilient fo sudden surges in demand of the
type experienced over the past year. As discussed above, in comparison o other advanced
economies, the UK entered the pondemic with relatively low per capita numbers of critical
care beds and relatively high levels of bed occupancy. The MHS estate might also need o
be reconfigured so that managing lorge numbers of infectious patients and segregating
themn from the non-infected population does not routinely disrupt other treatments, (Health
sector output fell by 15 per cent in 2020 as hospitals redesigned infection prevention and
control to oddress the new coronavirus risks.”') The Health Foundation notes thot continued
social distancing and infection contral measures could reduce NHS productivity relative o
pre-crisis ossumptions, calculating that every percentfage point of productivity lost could
generate £1.4 billion te £1.7 billion a year of spending pressure.™ If NHS produdhivity were
to suffer a hit of 1.7 per cent = in line with our economy.wide TFP scarring assumption - this
would imply around £1.8 billion o year in addifional cost pressures.

2.45  In addition to these virus-related pressures, there may be costs associated with clearing the
backleg of non-virus-relaled freatments in the NHS. Between April 2020 and May 2021
there were 3.5 million fewer elective procedures and over 22 million fewer oulpatient
attendances in England than over the same period in 2019-20.7 At least some of those
people nof seen last year will need treatment eventually, which can be expected to add to
the 5.1 million already on a waiting list for MNHS care. Delayed treatment might alse mean
that their health is now worse and that the cost of trealment will be higher, Waiting times
have already risen: the latest figures show that 385,000 people have been on MHS waiting
lists for more than a year, compared 1o just over 1,500 before the pandemic.® The Healih
Foundation estimated that tackling the bocklog of demand for elective care and restoring
waiting fimes fo pre-pandemic standards would cost £1.9 billion o year over three years
(while alse warning that the level of increased activity required fo do so might not be
achievable due to staffing constraints).™

= Ao wn focing o meniol health pandemic, ORS, KMoy 2021

¥ UK Economic Accounds: moin aggregoedes, M5, 31 March 2021

 Epanding Revdow 20020 Monoging uncerfalaly, COWVID- 19 and e MHS long ferm plan, Healh Foundation, Mevembser 220,

2 Prazzune points in the NHE, Briizh Madical Azzociofion, June 2021,

1 Conguftent-led Referel to Treatment Yailing Times Dartg 2021 -22, HHS England, kune 3021,

™ The Health Foundation's esfmale of dearing the backlog was mode pror ko the thind nofional lockdown. A more recent esfimale
factaring in addifanal elective Irsatmants poilparned this pear could tharefan be kighes a6l e estinale wos based on the Ban 74,7
million fewer potient redernols compored with e soma months in 2005, Assuming ot 75 per cent [of thess “‘missing pateents’] shll need
fracatment and oy rafered by the end of 2020021 [means] Bhe woding Lisf would grow fa 9.7 milliea by 3023, Cloanng this birekleg evir 3
years, while froating fhe axpeched noomod grosdh in referrals by 202324, would requine froating 1.5 million more palionds o peor boyond
ifse lovg-lerm plon assvmpfions, of on addiicnal cost of £1.%bn per yoar®,

Fiscal risks report 62

INGD00119291_00685



Coronavirus pandemic

Chart 2.19: NHS waiting lists
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Ediflion

Education

2.46  The closure of schools and other education establishments for extended periods over the
past year has significantly reduced the number of teaching hours received by the current
cohort of school-aged children. The Government's Roadmap highlights “studies suggesfing
the fotal loss in face-to-face learming could amount te around half a school year”. The Prime
Minister has siated thot “no child will be leff behind as a result of the pandemic™ and the
Government's infention o “develop a long-term plan fo make sure pupils have the chance fo
make up their learning over the course of this Parlioment.” Sir Kevan Collins was oppointed
as an Education Recovery Commissioner in February 2021 “fo oversee a comprehensive
programme of recovery aimed at young people who hove lost out on learning due to the
pandemic”. He resigned in June 2021 and no such programme has been forthcoming.

2.47 At the time of our March forecast, the Government had already committed £1.7 billion to
caleh-up education spending. Since then, it has announced a further £1.4 billion to fund
extra tuition for some pupils.™ The Prime Minister subsequently described this as being “just
for starters™ and the Government has said that education recovery will be reviewed further
at this year's Spending Review. The extent of further pressures this could pose are highly
uncerfain given the different types of intervention that could be pursued. In addifion to exra
tuition the Educafion Policy Institute estimated that allocating £3.2 billion over the next three
years for extended school hours would be sufficient to recover two maonths’ lost |fm:|rningg.:IH
At a cost of E600 per pupil per year, this would imply a pressure of around £1 billion a year
over the next three years in addition to the amounts already announced.

* Hugpe axpangaon ol lufeing in mexd dap of sducation recoway, Deparimant fer Education, Jure 200 1,
* Brivsn Minister's Guostions, 7 Jure 7021,
B Ffurcodion recowary and rasiencs in Erlp-fund, Plsaise ovss repord, Educotion Policy Irsfilube, Moy 2021,

463 Fiscal risks report

INGO00119291_0067



Coronavirus pandemic

Transport

2.48  The pandemic has also significontly disrupted domestic ond international transport and
generated colls for substantiol and lasting fiscal support to the sector. The Government has
already intervened in the past year with direct support fo the railways and o Transport for
London ot o cost of £12.8 billion in 2020-21. The Mational Infrastructure Commission hos
presented a ronge of possible scenarios for the enduring impact of the pandemic on public
transport numbers out to 2055.% These included ‘a more flexible future’ scenario invelving
up to 10 per cent fewer public transport frips up to ‘a virual locol reality’ scenario in which
they were 25 per cent lower, As of 28 June, use of the railways remained down 55 per cent
relotive to pre-pandemic levels and use of London Underground was still down 54 per
cent,” Given rail income of around E11.6 billion in 2019-20,*" and accounting for
inflation, assuming a 25 per cent shortfall in 2022-23 (in line with the *virtval local reality’
scenario) that eases to 10 per cent by 2024-23 [in line with the ‘more flexible future’
scenario) would imply revenue losses and thus a spending pressure of £3.0 billion in 2022-
23 that would diminish fo £1.2 billion a year by 2024-25,

2.49  Public and private providers have typically relied on relatively better-off commuters with
limited choice travelling ot peak hours to pay the bulk of tares while in effect subsidising the
travel of off-peak travellers. Transit on trains, buses and urban metros fell across the world,
but it is striking that usage in the UK has stayed lower for longer than other comparator
countries, and is currently more than halt as much again below pre-pandemic levels as in
these countries. The shift to working from home for sections of the economy could threaten
this decades-old funding model - first through lower fraffic in total, but also through
reducing the concentration of passenger numbers ot particular times of the day that allows
providers to charge higher prices during predicioble pericds of peak demand.

* Bahermow chavge and indraidaciore bayond Covid- 19, Mafisnal Infrasiruches Cammission, May 3021
** Tronspant wse dunng the coronovineg (COWID 19) pondamic, Depames for Transpadd, June 7021
4 Banl Indkustry Finoncs [UK] 20719-20, Offce of Foi ond Road, Movembar 2020,
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Chart 2.20: Changes in public transport mobility during the pandemic
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Other potential pressures on departmental spending

250 The esfimates presented above cover some of the larger pandemic-related pressures, but
they do not represent o comprehensive assessment of such pressures — or indeed potential
savings, for example from greater delivery of public services online. Mor do they cover other
pressures that are less directly related to the pandemic. These issues would include:

® Any pressures from ‘long Cowid’, which as noted above are currently unknown.

¢  Prospective reforms fo adult social care, which have been under considerafion by
successive governments for the post decode, and where the current Government's
2019 manifesto stating that it would “urgently seek o cross-party consensus in order o
bring forward the necessary propesal and legislation for long-term reform®.

= The cost of addressing pandemic-related baddogs in the justice system on the Minisiry
of Justice"s RDEL budget, which was £9.3 billion in 2021.22.

*  The cost of restoring Official Development Assistance spending to the legislated target
of 0.7 per cent of GNI from the 0.5 per cent it was temporarily reduced to in Spending
Review 2020. 0.2 per cent of GMI is equal 1o £4.7 billion a year in 2022-23, rising to
£5.2 billion a year in 2025-26 thanks to confinuing economic growth,
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Long-term economic legacy of the pandemic

257 Beyond any direct medium-term pressures, the longer-term fiscal risks associated with the
pandemic will depend on its lasting impact on potential GOP and demographic trends. As
sel oul in our las! twe EFDs, we hove so far assumed in our central forecast a ‘scarring”
effect [defined as the shortfall in potential output relative to its pre-pandemic frajectory at
the five-year forecast horizon) of 3 per cenl. But given the extreme uncertainty about the size
of this effect, we also presented two alternative scenarios: an upside path with ne long-term
scarring on oulpul; and a downside path assuming long-term scarring of & per cent.

2.57  This range of scarring estimates was broadly in line with external estimates for the UK
economy and official ferecasts for other European countries. The range was based on lop-
down judgement rather than precise bottom-up modelling and did not presume o
mechanical connection to specific near-term policies or developments. That
notwithstanding, in our Movember EFO, we presented a putative decomposition of our 3 per
cent central scarring assumption:

«  Lower investment during the pandemic and subsequent recovery lessening the amount
of capital available per worker and so reducing productivity growth ["capital
shallowing’]. This accounted for 0.8 percentage points.

*  Lower fotal factor produdtivity (TFP) reflecting reduced investment in R&D during the
pandemic, fogether with the assumption that the ongoing presence of the virus would
require some businesses to adopt less efficient ways of operating [such as more
distancing within workplaces). Higher business debt and firm failures should also
weigh on future innovation. This accounted for 1.2 percentage points.™

® Lower labour supply, accounting for 1 percentage point. Within this, half was down to
lower participation, reflecting the longer-run health consequences for some of those
contracting the virus and o decision by some older workers fo retire earlier. The
remainder was split roughly equally between modestly higher unemployment [os
workers moved ocross jobs, seclors and occupations) and a smaller population (as a
result of lower net migration). Average hours worked per person was assumed to
return to their pre-pandemic trajectory, so did not contribute to labour market scarring.

2.53  Qwer the longer term, the loss of face-to-face education by students would also be expecied
to hove an odverse impact on their subsequent produdtivity and be reflected in lower litetime
earnings.” We did not consider this channel for our medium-term forecast as the effect
would mostly occur beyond our forecast horizon.

e redality, some of the TFF shortio? would also refledt copilal sorapping os a result of business failures or foster deprecialion of the
remmning copital dleck due be The adaphien of new — ard leis efficien! - masden ol aperalion ot rewlt of the wrne, Bul offects of Thiz wad
one wriliuely by be picoed up in The official copial slock shaliskes, so would insteod show up in meowres of TFP.

9 Casts of kst ::J'rul:llinp cawld omound to hursdreds of Billions in the fl:lﬂg-rur:, IF5, Februany 2021,
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Recent data and analysis

2.54

Data and analysis released since we made our original judgements paint a mixed and
incomplete piclure on scarring:

s The OMS has revised up its estimates of business investment. Af the fime of our
Movember 2020 forecast, business invesiment in the second quarter of 2020 was
esfimated to have been 27 per cent below its level in the fourth quarter of 2019 before
recovering 1o be 20 per cent below in the third quarter (Chart 2.21). These figures
have since been revised up to 23 per cent and 13 per cent respectively. Data for the
fourth quarter of 2020 and the first quarter of 2021 also point to smaller shortfalls
than assumed in our Movember 2020 forecast — at 7 and 17 per cent rather than 24
and 22 per cent respectively, This suggests the impact of the capital shallowing
channel might be less than we originally thought.

Chart 2.21: Business investment during the pandemic
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e«  There is little new information regarding the impact on TFP, but external analysis of the
Bank of England's Decision Makers Panel (DMP) survey that wos published between
our Movember and March forecasts suggests that the pandemic could reduce private
sector TFP by around 1 per cent in the medium term.* While the successful vaceine
rollout has facilitoted a faster recovery in output in recent months than we expected
and might be consistent with a better financial posifion for firms, the additional
lockdown at the start of this year will have led to a further deterioration for some
businesses and might lead to the loss of firm-specific knowledge from more firm
tailures, while additional debt incurred might weigh on future innovation.

M Bloomn ef al. The Impoct of Cowd- 19 on Productivily, MBER Working Paper 38233, Decemiber 2020
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«  Analysis of labour market data, discussed in Chapter 2 of our March 2021 EFO,
suggested that the working-oge population may be substantially smaller than
incorporated into the official stafistics. This would be the result of significant numbers
of foreign-born natienals returning heme during the pandemic and lower levels of
immigrafion than pre-pandemic projections assumed, The OMS has subsequently
released new analysis and has set out plans fo improve the evidence baose in this
area.” Inifial experimental madelling by the OMNS suggests that net migration fell
during the initial phase of the pandemic, to o net cutflow of around &7 000 between
March and June 2020.%* ONS analysis of HMRC's real-fime information [RTI) from the
PAYE tax systern suggests that the population in the fourth quarter of 2020 could be
around '/ per cent smaller than currently incorporated inte labour market data,*” This
analysis implies that the impact of the population scarring channel might be greater
than we originally expected.

#  The official Labour Force Survey [LF5) suggests that the unemployment rate has been
lower than we expected of 4.8 per cent in the first quarter of 2021 compared to 5.1
per cent in our Movember forecast. RT| dola are consistent with a somewhat higher
unemployment rate of around 5.5 per cent (with the gop relative to the LFS having
narrowed slightly as the number of payrolled employees picked up in April and May).
There were also still around 2.6 million people on furlough in Moy [obout B per cent
of the labour force), some of whom are likely fo flow into unemployment over the
coming months,

*  The parficipafion rate was 63.4 per cent in the first quarter of 2021 compared 1o 63.7
per cent in our Mevember forecast, and is down 0.8 percenfage points relative fo the
first quarter of 2020. The pandemic has so far had a larger impact on labour market
paricipation among both older workers and younger workers relative 1o those in
middle of their working lives (Chart 2.22)* While the latest stafistics show that the
change in padicipation levels is mainly driven by the young, a significont number of
people over 65 have also left the labour market, halling the recent trend of increasing
parficipation for this age group. This could be indicative of older workers taking earlier
retirerment following the pandemic, which would lower overall participation relative fo
pre-pandemic assumptions. Relatively few forecasters have included a parficipation
channel in assumpfions about medium-lerm scarring.

DS, Papulofion and migrafion safistics system transfonmalion - ovendow, Agril 2021 and June 2021,
45 05, Uiing sbetationd mockallag b asfimate LK imlemadional mégration, Aprd J021.

4 oS, Lobowr Force Sunay walgfling mathodofogy, May 2021.

M, Commiretli, U-Shoped Crivis, Aprd 7071,
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Chart 2.22: Coniributions to change in participation between 2020Q1 ond 2021Q1
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- Our pulative breakdown did not include an average hours effect, but the pandemic
could have lasting consequences on warking patterns. It has accelerated the
movernent towards working from home, with the proportion of the workforce who did
some work ot home rising to 35.9 per cent in 2020, up 9.4 percentage points from
2019, Recent data from the OMS BICs survey suggest around a quarter of businesses
plan to confinue increased home working. The consequence of this for average hours
is presently unclear. One the one hand, full-time workers who mainly work from home
tend to work more hours on average than these who never work from home. But on
the ather, those who mainly work from home are more likely to work part time than

thase who never work from home. "

Owtside forecasters’ scarring judgements

2.55  Inits lotest World Economic Outtook releaszed in April 2021, the IMF estimated that the
pandemic would lower world cutput in 2024 by around 3 per cent relative to their pre-
pandemic forecast, albeit with significant variation across countries. This is significantly less
than the IMF estimates of an averoge & per cent loss for post pandemics and epidemics,
and the almost 10 per cent loss following the tinancial crisis. While the shock to global
output was much larger in 2020 than in 2008 and 2009 during the financial crisis, the IMF
cited several mitigating foctors limiting the long-term damage this time around:

» The econemic shock was concentrated in ‘high contact’ consumer-facing seciors. These
are typically ot the end of supply chains and tend to be less influential in affecting
economy-wide productivity than upstream businesses,

i O, Hnmmh'rlg bauwrs, rewords and opporfuadias in e U 2001 o 2020, Apdl 2020,
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* Government support has been far greater. Advanced economy governments have spent
an average of 8 per cent of GDP in supporting households, businesses and public
services in 2020,* compared to an average of just 2 per cent of GDP in 2009.%

» Financial instability has been largely avoided. Such instability has historically been
associated with deeper and longer-lasting recessions, but it has been avoided through a
combination of post-2008 reforms to financial regulation alongside the provision of
prompt and exiensive support by governments and central banks.

2.546 DiHerences in the share of "high-contact' sectors, scale of government support, and speed
of vaccine rollout explain much of the cross-country variation in the IMF's estimates of
scarring, with the average loss of oulpul running from less than 1 per cent in the advanced
economies to 4 per cent in emerging markets and & per cent in developing countries. For
the UK, the latest WEQ projection includes a scarring effect of 4 per cent — 1 percentage
point greater than our own scarring assumplion,

2.57  Inits May 2021 Economic Qutlook, the QECD estimated that potential output in the UK
would be 2 per cent lower in 2022 than its pre-pandemic forecast. The OECD also
calculated that external forecasters had revised down the level of GDP in the UK in 2025 by
an average 3.8 per cent relalive to pre-pandemic projections.

2.58 The Bank of Englond expects scarring of around 1% per cent at its three-year forecast
harizon, This is expected to come mainly through the productivity channel, which partly
comes through weaker business investiment lowering the capital stock. The Bank also
expects weaker TFP growih as a result of the lower investiment and the lack of skills
improvement by those who have not been working during the pandemic. As oullined in our
March 2020 EFO, the Bank had a weaker projection for potential output than we did before
the onsetl of the pandemic. This lessens the gap between our overall potential sulput
forecasts relative fo the gap between our respective scarring assumplions.

2.59 Of course, whal matters for the sustainability of the public finances is the overall outlook for
GDP rather than the specific effect of the pandemic. Different organisafions” medium-term
GDP forecasts will reflect @ combination of pandemic effects, Brexit effects, and assumplions
about underlying potential output growth — all of which are highly uncertain, Comparing
our GDP forecast frem March to the five-year forecasts compiled by the Treasury in May,
our central forecast is towards the bottom of the range in the near term - reflecting the
smaller shortfall in output in recent months than we assumed in March (Chart 2.23). In the
medium term, our forecast remains towards the middle of the range of forecosts and, after
five years, is only 0.3 per cent below the overall average and (0.8 per cent below the
average of those new forecasts produced in May. This difference is relatively small given the
uncerfainty surrounding economic forecasts in the current environment, as illustrated by our
upside and downside scenarios, In 2025, our upside scenario is close to that of the most
opfimistic external forecaster ond our downside scenario is slightly below the most
pessimistic one, suggesting they continue to provide a plausible range for future oulcomes.

* Faguew 1.7 of IMF, Fiscal Monilon; A Foir Shot, April 7021,
¥ Tabls 3.4 of WAF, Fiscal knplicodions of the Glabal Economic and Financiod Crisis, June 2009,
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Chart 2.23: Comparison of GDP forecosts

116 4
105 4
E -0 o
u
v
=
™ g5
Rungu- aof axtermal forecasis
CIBR Movamber 2020 upside scenono
- OBR Movember 2020 dawnside scenario
Bank of England
—— hlew independent forecasts
—— ndependant overoge
2 . i . —'E}ER M-:rch 202 Fﬂacm

e e Hrl a2 R 24 nys

Hate; Bank of Ergland frecod sxcludes B bockeo,
Bourci: Bank of Eaglend, MM Traowry, OMS, OBR

Future developments

2.60  The eventual extent of scarring is still highly dependent on the path of the pandemic in the
coming months and on policy responses to it. We outlined some of the risks to the
epidemiclogical assumptions that underpinned our latest forecast in Box 2.1 of our March
2021 EFOD, most of which are still relevant. Indeed, the delta variont has led o the
Government announcing a four-week delay - o 19 July - to the final step in its ‘Roadmap’
for liffing the remaining public health restrictions in England, which underpinned ocur March
forecast. Another major scarring-related uncertainty is how businesses and households
respond to the withdrawal of government support measures, much of which currently

remains in place.

2,61 Asis our usual practice, we will review our potential cutput assumptions, including
pandemic-related scarring, and revise them, it appropriate, in our next EFO and in
subszequent forecasts os more information occrues. As time goes by, however, it will become
increasingly difficult fo distinguish the effects of the pandemic on the economy from those
coused by other toctors such as Brexit or the general stagnation in productivity since the
financial crisis. Monetheless, some of the information we will be reviewing in coming
months to inform our potential cutput forecasts are set out in Table 2.2. It includes:

s Data on the perdormance of the lobour market after the CIRS closes at the end of
Septemnber. The lotest data show that in May 2021 there were still 2.6 million people
on the CIRS, While this is significantly down from the peak of B.7 million in April
2020, it is sfill around 5 per cent of the odult population [see Box 2.1, While
unemployment and inactivity have so far not risen significantly, the extent o which
those on furlough flow inte each could materially affect the extent of lobour maorket
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scarring. However, the full extent of labour market scarring will depend on the ability
of the jobless to subsequently move into new jobs, sectors and occupations,

s The edent and compesition of firm insolvencies. Since the beginning of the pandemic,
insolvencies hove been remarkably subdued. Some of this will be a product of the
Government’s support pockage to firms, including grants and business rates holidays,
guaranteed |loans, and in large part paying the woges of furloughed workers. The
Government also infroduced a temporary directive in April 2020 restricting the use of
winding-up pefitions, which has been subsequently extended until the end of
Septernber 2021, reducing the possibility of insolvencies unlil then. Eviclion profection
for commercial tenants has since been extended to March 2022, These foctors help fo
keep some otherwise viable firms from failing, supporting productivity by maintaining
firm-specific capital and knowledge, However, these protections may alse hove had an
offsetting adverse impact on productivity by keeping otherwise unviable businesses
operating (so-called ‘zombie’ firms). 50, once government financial support and these
additional profections end, both the extent and composition of firm insolvencies may
provide some indication of the scarring of productivity,

s  The recovery in business investment and any revisions fo histerical data. Business
investment data are always prone to revision and the OMS has emphasised the
increased uncertainty around data caused as a result of the pandemic. The latest
vintage of data show that business investiment in the first quarter of 2027 was shll 17
per cent below the pre-pandemic peak, lagging the recovery in GDP, which was only 9
per cent balow. The outlook for the confinuved recovery is further dlouded by the
uncertainty around the effect of the temporary super-deduction capital allowance and
increase in the corparation tax rate that were announced in the Budget in March. The
former is likely to have a significant effect on the timing of investment, although the
size is particularly uncerain given its lack of precedent. Evidence from the Bank of
England’s Decision Maoker Panel survey is broadly consistent with the peak impact of a
10 per cent increase that we incorporated in our forecast.® Business investment dala
will give an indication of the productivity scarring effect through capital shallowing, but
its volatility and tendency for to be revised significantly between releases will inevitably
cloud the picture,

=  Data on net migrafion during the pandemic and indications about the extent fo which
those ‘missing migrants” will return to the UK, In July, the OMS will be reweighting its
labour market stafistics using RTI data to give a timelier view of the UK population.
They will also be updating their modelling of net migration estimates later this year
and providing 2020-based mid-year population projections. These will give additional
information on migration, but it is unlikely that we will have a robust estimate of the
UK population until the lalest Census results are released in 2022, Even then, there will
still be considerable uncertainty on the prospects for net migration in the medium term,
including how many of these who left will return to the UK. This is compounded by the
fact that any catch-up immigrafion will need to take place under the new post-Brexit

1 Bunn et al, Inffmeces on imesfroant by UK bosinassos: swdance o dhe Decision Moker Parsd, 25 Juns 2071,
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immigrafion system, which is tighter than its predecessor for those entering the UK

from EU member states.

Table 2.2: Forthcoming scarring-related data releases

Mery Labour Fores Survey [LF5)
15 asimote of G2 2021 GDP
@2 2021 Quartarly Motional Accounts,
incorparating 2021 Blue Book revisions
Sepfernber real fime information [ETI)
August 2021 GDP

Septamber LFS

Chetobar RTI

Manthly Insolvency Statistics

Cretober LFS
OMS migration modelling and 2020-
based populafion projections

Population scarring bated on BT| data

L ol

15 July 2021

Business invesimend recovery (copital shallowing] 12 August 2021

Pace of recovery and copital shallowing
Labour market during bast month of CIRS

Chput post [iffing of final covid resricticns

Labour market during kagt menth of CIRS
15t desten & labewr market pest-CIRS
Copiol scropping and TFP effects as
gevarnment suppor fodes

Detoiled dota on lobour market post. CIRS

Indication of populofion scarring

30 September 2021

12 Ociobar 2021
13 Qclobar 2021
16 Movermnber 2021
16 Newarmbar 2021

14 Mewamber 2021
14 Dacambar 2021
Logtm-2021
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Box 2.1: The CIRS and unemployment

In the March 2021 Budget, the Chancellor announced that the CIRS will be fully withdrawn ot
the end of September, and that employer contributions will increase in monthly steps from July
onwards, Qur forecasts for GDP, unemployment, and other key fiscal determinants assume that
the vast majority of those still on furlough will be able to return to their jobs or find alternative
employment, The lotest data show that there were siill 2.6 million people on the CIRS in May
2021, with the number falling quickly in recent months as the economy hos reopened and
achivity rebounded. Even so, jobs fully or partly furloughed still eccount for shertfall in labour
utilisation relative fo the month prior to the pandemic,

Chart A: Change in employment-related indicators during the pandemic
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While the numbers furloughed are down by 5.1 million from the peak of B.7 million at the
height of the first lockdown in April 2020, it is still o very large programme, paying a large

proportion of the wages of 9 per cent of all payrolled employees in the UK. The latest ONS BICS
data suggest that this proportion has fallen a little further o 7 per cent by mid-June.

Given the large number of people still on the scheme, and their growing concentration in a few
of the hardest hit sectors, there remains considerable uncertainty as to how many will be able to
return fo their previous roles or employers, and how many will need to look for other
employment. Chart B shows the proportion of furloughed employees and the vacancy rate in
each sector as of May 2021. It shows that furloughed employees are increasingly concentrated
in a few seclors, with accommedation and food services and arls and enfertainment being the
most affected. Together, these two sectors accounted for over a third of the 2.6 million
furloughed employments in May 2021, up from around a quarter during the first lockdown.

The capacity for these sectors to fully reabsorb furloughed workers over the next few months as
the scheme is wound down will depend, in part, on how quickly the remaining public health
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restrictions affecting these sectors and international travel con be lifted. It will also depend on
how sustainable the rebound in social consumption seen in the wake of the third lockdown
proves. The rush fo fill posifions os these sectors reopened has led fo them registering the highest
vocancy rates at over & per cent, higher even than before the pandemic. This is encouraging, if
tentative, support for our assumption that most furloughed employees will find work quite
quickly, though considerable uncertainty remains.

As of May 2021, aver 30 per cent of employees in both seclars remained on turlough, so a
significant part of the reabsorption process has yet to occur. And economy-wide, the vacancy
rate remains below the 3 per cent pre-pandemic average, while around 9 per cent of all
payrolled employees were still furloughed in May 2021. All these indicators peint fo this still
being a relatively early stage of the post-pandemic adjustment in the labour market.

Chart B: Sectoral breakdown of furloughed employees and vacancies (May 2021)
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Longer-term fiscal legacy of the pandemic

262  The most important long-tarm tiscal impacdts of the pandemic are likely to be those that flow
from any scarring of potential output. But there are other factors that could have long-term
fiscal implications, Here we discuss two: demographic developments; and receipts-specific
scarring.

Longer-term fiscal risks from demographic developments

2.63  Ewcess deaths due to ceronavirus have a dired effect on public spending. The state pensions
coseload is esfimated to be 0.8 per cent lower as a result, which reduced pensioner

spending by £0.9 billion in 2021-22 in our March forecast. Our medium-term forecast
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assumes that these excess deaths reflect lives being cut short, rather than a permanent
change in mortality rates at older ages, with correspondingly fewer deaths accurring in
subsequent years unfil morality rates get back to pre-pandemic assumptions. This process is
assumed to toke eight years, so extends beyond our medium-term forecast horizen,™

2.64  The pandemic and Brexit may also have implications for the size and age profile of the UK
population, which could hove long-run fiscal implications, The oge profile of the 128,000
coronavirus deaths recorded to dote has been heavily concentrated among people of ages
that are ossociated with net fiscal costs [Chart 2.24). That reflects them poaying less tax and
no Mational Insurance, while receiving maore in health and social care services, and shate
pensions and other social security benefits, Indeed, the ONS estimates that around 42,000
coronavirus deaths were care home residents.®

Chart 2.24: Coronavirus deaths versus net fiscal costs by age group
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2.65  There is uncerfainty over the pondemic’s lasting impact on all aspects of demographic
change:

&  The previous section discussed what we know so far about the effect of the pandemic
on net migration and what that means for potential oulput, Changes in net migration
also have longer-term fiscal consequences due to the different oge profile of net
migrants relative o the native population, which means that net inward migration
typically lowers the old-age dependency ratio and improves fiscal sustainability. In our
2018 Figcal sustainability report (FSR), raising or lowering annual net inward migrotion
by 80,000 a year (in line with the high and low migrafion variants of the ONS

* Living with Cowids1%: bolancing costs ogaing benafils in the foce of M wius, Miles, Sledman ond Heold, July 20020
H Care bome recidand deadths registered in Erlgl'und ond Wilss, provisianal, O8NS, hone 2071,
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population projections availoble at the time) led to debt being 11 per cent lower after
20 years in the high variant and 14 per cent higher in the low variant,

s The number of births fell sharply in December and Januvary, nine months after first
lockdown, but picked up again in February and March of this year, nine months after
that lockdown was eased. It is therefore not clear at this stage whether the pandemic
will hove lasting effects on the existing downward trend in fertility rates. The fiscal
consequences of changes in birth rates change as the affected cohorts age — fewer
births would initially lower spending while they are children, then lower receipts (ond
output] when they are in work, then finally lower spending again when they refire.

- Potenfially the greatest long-term uncertainty relates to any legacy impact on mortality
rates. As noted, our forecast assumes that excess deaths to date were all brought
forward from future years, with no lasting effects on the pre-pandemic trend for
maortality rates to continue declining steadily over fime. Ageing is a key long-ferm
pressure on the public finances, so if coranavirus confinues to circulate and, despite
high vaccine take-up and efficacy, leads to higher than previously assumed morality
at older ages, that pressure would be reduced - though only modestly unless the
lasting effects on morality rates were very severe, In our 2018 F5R, we tested the
sansitivity of spending on state pensions and other pensioner benefits to different
assumplions about life expectancy. Varying it by roughly 10 years either side of the
baseline assumption (in line with the ONS old-age and young-age structure
population variants al the time) left spending on these tems in 2067-68 up or down
by around ¥ per cent of GDP relative to baseline spending of 8.2 per cent of GDP.,

2.66  Similarly to the challenge of estimafing scarring of potential output while fiscal support
measures remain in place, it will be difficult to determine whether any of the demographic
changes wilnessed during the pandemic will have lasting effects. This makes the next [and
probably subsequent] OMNS population projections much more impertant and uncertain than
usual, with the potential to affect our assessment of both the medium- and long-term fiscal
outlook materially when they are published. They have been delayed so that they can reflect
the Census, This will add to forecast uncerainly in the infervening period and will mean
there is a risk of significant revisions when they can be incorporated in our forecasts.

Longer-term receipts-to-GDP ratio scarring

2.67  In oddition to the permanent effect on receipts from long-term economic scarring, some
long-term pressures on revenue from tox boses have been accelerated by structural shifts
brought about by the pandemic. These include a move to online refail reducing demand for
‘bricks and mortar’ retail premises, and the shift lowards working from home reducing
demand for office-based space. Both these trends could kit future business rates receipts,
which our latest forecast predicts will raise £35.0 billion in 2025-24. Even a relatively
modest 5 per cent shortfall would therefore taoke £1.8 billion off receipts in that year,

2.68  The accelerated digitolisation of economic activity also poses difficulties in what can be
taxed and where — a subject we discussed in Chapter 4 of our 2019 FRR and where
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lockdowns prompted several years” worth of the pre-pandemic trend towards online retail to
take ploce in a single year, The share of retail sales taking ploce online jumped by 14
percentoge points between February 2020 and o peak of 36 per cent in February 2021,
betore declining to 28 per cent in May as refail settings reopened. But that 8 percentage
point rise relative to the pre-pandemic position is still six times greater than the overage
annual rise of only 1.3 percentage points recorded over the preceding decade. This shift
online could be associoted with o rise in the tax gap for VAT, A 5 per cent rise in the VAT
gop (equivalent fo 0.4 percentoge points in 2025-26 in cur latest torecost) would lower
receipts by £0.4 billion in 2025-26.

269 Other tax bases at risk include:

*  Fuel duty. Less use of public transport could boost fuel duty if it results in an increase in
driving to work, whereas mare working from home could have the opposite effect. If
receipls were to sefile 5 per cent lower than our forecost assumes, the shortfall would
be £1.6 billion in 2025-26. That said, pandemic-related risks are modest relative to
irends towards eledric vehicles as a result of regulations to help deliver a nel-zero
economy by 2050 (see Chapter 3). They are also small relative to the policy risk
signalled by fuel duty rates having been frozen ol every Budget of the past decade.

» VAT Receipts could be permanently reduced relative to GDP if, for example, people
do not refurn lo ealing in restavrants, cafes, and pubs to the same extent as pre-
pandemic, instead consuming shop-bought food that is more likely to be zero-rated
rather than standard-rated for VAT, If 5 per cent of VAT declared in the ‘food and
beverage services' seclor were permanently lost fo zero-rated spending, VAT receipts in
2025-26 would be around £0.4 billion lower,

= Air passenger duly. Our forecast assumes thal restrictions on overseas travel, and
reduced consumer and business preferences for air travel, will result in air possenger
duty receipts remaining around 10 per cent below the pre-pandemic path in five years’
time. Scarring effects ore parficularly uncertain here, though the tox itself is a small
revenue source, Even a further sheritfall of 10 per cent relative to our central forecast
would only take £0.4 billion off receipts in 2025-26.

2.70  Table 2.3 summarises these polentiol sources of revenue scarring and how they would
affect the receipts-to-GOP rofio were they all to crystallise in this way,

Table 2.3: Potential long-term impacts on the receipts-to-GDP ratio

Buginess Rotes - 5 per cent shortfall
YAT gap - 5 per cent rise

Fuel Duty - 5 per cant foll 0.0
YVAT in Food and beverage: service seclor - 5 par cand fall 0.4 0.02
A pogsenger dufy - 10 per cent foll 0.4 0,02
Total 4.7 o8
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Lessons from coronavirus for other large fiscal risks

2,71 Asthe largest fiscal risk to have crystollised in the post-war era, the coronavirus pandemic
alsa provides valuable insights as 1o the nature of catastrophic risks and how economic
forecasters and policymakers con better understand and respond to them. The experience of
the past eighteen months points us to the follawing lessons for the handling of other large
fiscal risks, including those discussed elsewhere in this Fiscal risks report.

1 Catastrophic risks are real and may have become more frequent. Just two decades
into this century, the UK and other advanced economies have now experienced two
‘once in a century’” economic shocks. The combination of growing financial leverage,
economic interdependence, and other manmade risk foctors may make future shocks
both more frequent and more severe. Producers and users of economic and fiscal
forecasts tend fo focus on a central view of medium-term prospects in which output
returns to a judgementally determined trend os the effects of past shocks dissipate. But
it is equally -~ arguably, more - important fo focus on the risks around that forecast
that arize from inevitable future shocks. Forecasters should do more to emphasise the
uncertainty surrounding both near- and longer-term economic and fiscal prospects.

2  Economic shocks affect both supply and demand. Macroeconomic forecasting and
analysis rely on being able to evaluate the effect of a shock - or indeed any news - on
both supply and demand and whether those effects are likely to be persistent or
transitory. While conventional cyclical shocks atfect mainly demand, recent shocks -
the financial crisis, Brexit and the pandemic - have maoterially affected both supply and
demand. This hos exposed how poorly supply-side developments are understood,
measured ond modelled relative to textbook business cycle fluctuations in demand.
Forecasiers need fo raise their copacity to assess and monitor both the immediate and
longer-term supply-side impact of novel shocks and any policy response.

3  Global inferconnectedness con be both on asset and a liability. As one of the most
globally connecled economies, the UK is highly exposed to risks emanating from
abroad in the form of not only pandemic disease but also other forms of economic
and financial contagion. However, the UK's openness to infernational falent and
investment also made it a world leader in development, production, and rollout of one
of the vaccines that will hopefully bring about an end to this pandemic. The UK’s high
degree of internal and exdernal digital connectivity enabled the UK's largely service-
basad economy to continue to operate through the pandemic and the Government to
deliver imely fiscal support, but also renders the economy vulnerable to cyberatiacks
on critical [T infrastructure - the potential fiscal risks of which are discussed in Box 5.1.

4 While it may be difficult fo predict when calastrophic risks will materialise, it is possible
te anficipate their broad effects if they do. The risk of a glebal pandemic was on the
top of government risk registers for o decade before coronavirus arrived but attracted
relatively little (and in hindsight far too little] attention from the economic community.
However, both the experience from previous epidemics such as the 1918 flu, Ebola,
and 3ARS, and modelling by the US Congressional Budget Office and the World Bank,
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provided clear indications of where and how badly economies might be affected, even
though both modelled an influenza rather than corenavirus pandemic. In 2008 the
World Bank estimated that o severe aond moderate flu pondemic could reduce global
GDP by 4.8 per cent and 2 per cent respeciively,”™ compared to the 3.3 per cent fall in
2020 due to the coronavirus pandemic. The CBO estimated US GDP losses of 44 per
cent in a severe flu pandemic compared o the 3.5 per cent fall recorded last year,™

5 When investing in risk prevention, governments tend fo only “fight the last war'. I the
decade following the 2008 finoncial erisis, significant resources were dedicated 1o
impraving the oversight and resilience of the financial sector, which paid dividends
during the pandemic by helping to prevent it from triggering another financial crisis.
And East Asian counfries thal invested in epidemic surveillance following the SARS and
MERS outbreaks were more copable of combating the pandemic from the beginning.
However, the 2014 report of the UN High-level Panel on Global Response to Health
Crises described the world's preparedness and copacity fo respond to a future
pandemic as “woefully insufficient”.”” The difficulty in anticipating the precise timing
and nature of the ‘next crisis’ puts a premium on governments engaging in honzon-
scanning and investing in generic risk management systems and structures.

& There are significant advantages in preventing or halfing o process that involves
rapidly escalating costs early. While economic theary and practice emphasises the
opfion value of delaying decisions, this can be suboptimal in the foce of rapidly
escalating costs, Countries that acted quickly fo contain the spread of the virus
experienced fewer deaths, shallower recessions, and earlier economic recoveries.
These countries did not necessarily see lower fiscal costs from the pandemic, but maore
of their increase in borrowing was due to discretionary fiscal policy rather than as a
result of the decline in outpul or pressures on their health systems and is therefore
more likely to prove reversable,

7 People appear willing to make sacrifices for a cdearly-defined public goed. In the early
stages of the pandemic, there was concern about defiance or fatigue in relation to

public health restrictions and requirements. In fact, compliance with public health
restrictions remained high throughout the pandemic in the UK and vaccine lake-up
also exceeded expectations. In total, the UK experienced a 10 per cent loss of outpul
and committed 12 per cent of GDP in public funds in order to combat the pandemic in
2020. The annual economic and fiscal costs of tackling other potential catastraphic
risks, like climate change, are likely to be just a fraction of this.

8  Economies can sometimes adapt remarkably quickly to structural changes. While the
inifial shock associated with the pandemic and initial lockdowns was greater than
many economists predicted, they were also surprised by the speed and strength of the
subsequent recovery in econemic aclivity (including its resilience during subsequent

“ Evaluating the Economic Consequences of dvian influenco, World Bank, 2008

* A Potenhal Influanos Pondedaie: Podaibde Mocrosconamie Effechs ond Policy lisuwes, Congrassanal Budgel Olfice, 2006

* Protecting humonily from futune haalth crses; Baport of the high-fevel pared on ihe giobal response fo health crises, Urited Hoiions,
014,
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lockdowns). The contribution of prior investments in information technology that
enabled people fo work, shop, learm, and be entertained online was critical to
enabling this transition, as was fiscal policy in allowing households and firms 1o
mainfain consumption, employment, and liquidity through the transition,

Fiscal policy can and needs 1o be more nimble than was previcusly thought. Before the
pandemic, one of the cenfral precccupations amang macroeconomists was that
monetary policy had been exhausted as the principal instrument for managing
fluctuations in aggregote demand but fiscal policy could not act with the speed and
scale necessary o prevent lasting damage to the economy. In fact, across advanced
economies the pandemic induced a fiscal policy response unprecedented in its speed,
scale, and novelty. While this added 18.7 per cent of GDP to the debts of the average
advanced economy by the end of 2021, it also prevented the much greater economic
costs associated with the deeper, longer, and more disruptive economic confraction
that could have resulted from not intervening.

In the absence of perfect foresight, fiscal space may be the single mest valuable risk
management tool. Throughout its history, the UK government has relied on its ability to
borrow large sums quickly in order 1o respond comprehensively to major economic
and security threats. It was able to do so courtesy of its relatively low levels of public
indebledness, deep and liquid domestic capital market (supported by monetary policy),
and by benefifing whenever there has been a general flight to safety. Fiscal
policymaokers must trade-off making significant investments in the prevention of
specific potenfial threats with preserving sufficient fiscal room for manoeuvre 1o
respond to those risks which it did not anficipate or could not prevent.
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Introduction

3.1 Climate change threatens lives and livelihoods arcund the world. While its effects are
unevenly distributed, even countries such as the UK that will be relatively less affected in the
first half of this century would still suffer greatly if unmitigated global warming continued
indefinitely.' The United Matfions has described climate change as "the defining crisis of our
tima™ and argues that "Me carner of the globe is immune from [its] devastating
consequences... environmental degradation, natural disasters, weather extremes, food and

water insecurity, economic disruption, conflict, and ferrorism.**

3.2 Governments and public alike have acknowledged these threats. Targets for limiting glebal
warming were agreed in Kyoto in 1997, in Copenhagen in 2009, and most recently and
comprehensively in Paris in 2015. The UK Government has since legislated fo achieve net
zero emissions by 2050 - one of 131 countries that have either made net zero commitments
or have targets under discussion, but ane of only six fo have so far put that commitment inta
legislation.” This has not yet translated into falling global emissions |with the excepfion of
years of economic crisis), although the rate of emissions growth has slowed somewhat since
the 1980s relative to the rapid increases recorded in the post-war decades. Emissions in
major advanced economies are either broadly flat or have started to fall, but emissions
from emerging markets continue to rise, in part reflecting the relocation of industrial
produdion from the advanced economies whe confinue fo consume its outputs.”

3.3 The fiscal implications of climate change for the UK are complicated and depend vpon the
policy response at home and abroad. Global trends that are largely beyond the UK
Government's control will determine the extent of global warming and the costs associated
with adapting to the changes that brings. Unmitigated climate change would ultimotely have
catastrophic economic and fiscal consequences, but even meeling Paris goals implies some
further warming. But with the world’s laorgest emitters all now committed fo significant
emissions reductions, the fiscal risks from being left behind in the global decarbonisation
process have alse risen. The UK Government's own policy choices will also influence the
costs of mitigating emissions in the transiticn to net zero by 2050 and the extent to which
oppertunities from associoted technological advances can be grasped. There are many

For iralonoe, Swiss Re eslimales thal ot of 48 maojor sconomies, the UK will be tha 157 least affected by climale change by the middis
of the conbury, Swizs Be Indlikite, The economics of chimate change: ne aclion nof an aption, Al 202 1. And o Werkd Bank study reached
ihe somes conclusion, scoring ke LK in the bucket of counines mosi resiliert io, and maost inslaled from, {ke ransifion 4o o bow-carban
sconamy — dus io elalivaly low lovels of dependence an the dameilic cormumplion ond expen of ol fusls, Weeld Bark, Divarsifcabion
ond coopanation in o decorbondzing world: climode strologies for fossil.fosl depandent countries, Woeld Bank, 2000,

T United HoFans, The Chmae Crss - A Race W Con Win, 30320
* Enargy & Clireala Intollipence Unit, Mef Zoro Emissions Roce: 2021 soomomed, 2021
 Buropean Commission, Fossil ©0; amizsions of all warkd countrias, 2020,
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possible paths ahead, each with different fiscal implications. Uncertainty around them all is
pervasive and will depend on choices made ot each stoge.

3.4 With that in mind, this chapter;

»  discusses the science of dimate change, its potential economic impadt, and the key
policy levers available to mitigate if;

* illustrates the potential physical, economic, and fiscal risks to the UK from different
paths for global warming;

=  outiines costs of decarbonising the UK economy by 2050, drawing on projections
presented by the Climate Change Commitiee;

«  considers the potential implications of making the fransifion o net zero emissions for
public spending and revenues;

«  presents o set of fiscal scenarios for achieving net zero emissions under different
assumptions; and

e drows conclusions.

3.5 It is important to stress that the quantification of fiscal risks in this chapter is largely
illustrative. This represents the first step in a programme of work to refine our understanding
of how climate-related fiscal risks propagate and the size of their potential effects.” One key
area of uncerlainty relales to the Government's fulure policy actions to achieve its net zero
emissions larget, which it plans 1o describe more fully in a Net Zero Strategy later this year.”
Where long-term policies have yet lo be set — and consistent with the Charter for Budget
Rasponsibility — we have made assumptions about the tax and spending implications of
different climate paths and different scenarios for bringing emissions to net zero.”

Climate change science, economics, and policy

3.6 In our 2019 Fiscal nisks report (FRR), we developed a fromework for assessing the fiscal risks
to the UK from climote change that drew on the Bank of Englond’s approach to assessing
climate-related risks to finoncial stability. It split risks into those stemming from climate
change itself ['physical risks’), and those relating to the transition to o decarbonised
economy, including the policies necessary to achieve that (“transition risks’). In applying this

¥ Thie Congressicnal Budgel Office — our equivalan in the US - has lawnched o similar programme. In Seplamber 2020 it published
CBO s Prodection of fhe Effect of CEmake Chimge on ULE Eoonamee Cufipuf, o sophisticoled, if podfial, ossessmerd of bow differenl climale
pabts im e WS migh affect seal GDP in the pedad 1o 7050, bn dpidl 2021 I publisked Brdgetory Effects of Climate Change ond of
Podential Legislafive Responses fo If, an initinl ond lorgely descriptive disoussion of haw the LIS federn! budget might be affecied.

* St Doparinant for Business, Eneegy and Induskial Stesbegy, impacth Assassment for ihe siih corbon bodgel, April 2021, which ssales
that *The geesrnment will publish the Mot Zers Sirategy laker By oo, seffiag oot it wision for Monsiioning & 0 nel peno economsy, This will
Bkl cn the Prime Minister's Tan Podal Man for o Gresn Indvidral Revokbion o ambitiess plovd acorcss bay sechons of the sconcay, Thase
sectoral plons include the Energy White Paper published lost Decembar, the kndwstriof Decorbonisation Strategy published in Morch, os well
i P Tromeigeo! Desarhoniabion Ploa, Hovegan Stravegry and Head v Builifngs Strstegy fo Be publiphed ahanlp ™

! Paragronh 4.15 of the Charor hal wos possed by Parfiomoent in Jonuary 2017 sfipuloies that, “when o fong-ferm policy hos not ot
Feseny gt By Ao gorvermment, the DR will sel ouf the assumplions it makes in s projechions ru-glunu'l'ng poficy irmmspansniy®,
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framework, it is helpful first to consider some fundamental features of the science of global
warming (which underlies the physical risks), the microeconomic determinonts of emissions
(which influence the transition risks), and their combined mocroeconomic impact [which
reflects both risks in different combinations depending on the path faken).

Greenhouse gas emissions and global warming

a7 The UN's Intergovernmental Panel on Climate Change (IPCC) estimates that human activity
has led to a rise in average temperature of roughly 1°C relative to pre-industrial levels
[‘anthropogenic 1.-'.|"|:|rrninvg":|E due to the effects of greenhouse gases emitted into the
atmosphere.” But this past activity is unlikely to generate significant further warming in the
future as it is the stock of greenhouse goses in the almosphere, rather than the annual flow
of new emissions, that determines the average temperature. Since the atmospheric lifefime
of most greenhouse gases is very long, it follows that the net flow of new emissions must be
eliminated if the temperature is to be stabilised. 5o it is future human adlivity and emissions
that will largely determine how much further temperatures rise. That is why the Paris goal of
limiting warming to 1.5°C to 2°C above pre-industrial levels requires emissions to be
reduced to ‘net zero' - thereby stabilising the stock of emissions and global temperatures."”

3.8 Chart 3.1 plots the levels of carbon dioxide [COy, the most important greenhouse gas in
terms of its aggregate effect on global temperatures) emitted in three of the scenarios
produced by the Network for Greening the Financial System [NGF5},'' plus @ benchmark
IPCC scenario in which global warming is completed unmitigated. It shows that even though
currently implemented policies may be enough to stop the flow of emissions increasing, they
are not enough to stop the stock of CO4in the atmosphere increasing. The stock only begins
to be reduced in the two scenarios containing sharp cuts fo net emissions - it is only these
emissions frajeciories that would imply o high probability of limiting warming o the Paris
target of 1.5°C to 2°C above pre-industrial levels.

MIPCC, Global Wonring of F.5°C, An IFCC Special Reporf on the mpocts of glebel warming ef 1,5°C ebev pre-rdystrial fevels and
relofed globol greonfouse gos emission poffeays, in e contost of sirengthaning the globod response o the thioo! of dimate chonga,
sushmnobile devaiopment, and effort ko srodicode poverdy, 2018,

¥ T nain gases reapansihla far tha greanhouse ellec) indude carben dicalde, matharg, alircus caida, ard weter vapor febich all eceue
rahemally), and Fuoriraled goses (or ‘F-pases’, which ore synithesic). Thesr affects on globol warming deperd on their concenfrolion in the
oimadphere, how long They reman in the ctmoiphere after being andBed, ond Their effectiveniss o roaping heal in o almos phaa.

= Seen Artiche 4 of United Halions, Pasis Apreemanf, 2015,

Tha HGFS & o reteark of contral banki and supesvisen of fnaacial imdihifions kunched in 3017 o corribute 1o the demlopmant of
climaie rish managament in tha fnoncial seclor. One of #s worksireama bos besn owercome whot was seen as o major obdods 1o
wrdednkicg climale fek anadyaii: the lock of detailed scararios thal censider balb the physical and Iraasilicn rgks from dimate changs,
ond 1hesir economic impocts. The dhalenpes and costs of crecting such soenariod wene fall 1o be boyvornd most individuo firme or
inafitulicns [os they would be for most fiscol waichdogs soc). The MGFS hos developed o common set of scenarias io fill that gap.
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Chart 3.1: Carbon dioxide emissions and atmospheric concentration
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19 Predicting future warming using the change in the stock of greenhouse gases in the
atmosphere is not straightforward. In particular, the further temperatures rise, the greater
the increased risk of triggering tipping points at which adverse feedback loops and coscade
effects kick in. This could involve, for example, accelerated melting of the Greenland ice cap
cousing temperatures to rise faster as it reflects less heat back out of the atmosphere,
thereby triggering faster degraodation of the Siberian permafrost, in turn releasing more
greenhouse gases info the atmosphere and causing further femperature rises.'” The
associated uncertainty is illustrated in Chart 3.2, which plots median temperature rises and
the risk of temperature increases of 6°C or more against a measure of the stock of
greenhouse gas (in this case, carbon dioxide]." In the extreme climate scenarios that these
fipping points ond coscade effects could generate, it would be nature, rather than human
action, that ultimately brings net emissions towards zero by leading to depopulation.'*

! Salfem, W, Rocketrém, L., Richordsan, I, Lesdon, T., Folke, C._ Livarmean, D, Summarhmes, €., Barnosoy, A, Cornall, 5, Crocifiv, M.,
Dionges, 1., Feteer, |, Lode, 5., Schaffer, M., Winkelmann, B, ond Schellnbuber, H., Tropechomes of the Earth Sretem in ts Anthropocene,
Judy 2018

! As repored in Wogrer, 3., ond Weiteman, M., Climate shock: the sconomic conssquences of o hotter plonet, 2015, Table 3.1, The
median lemperalure inceaies ore based on an cewmed cimale sensilivily — thol global emporoiunes increase by 2.6°C every lin B
mimaspheric conceniration -ufg'uenh-u-um pases dovbles. The probobiiEes thal lemperoiure rises exceed §°C ore colouloied by iakeng th
7 b 4.5°C rarge af “Tikaly™ climabe sorafitily sa¥males proseried in The IPOC's 2013 Filth Assesamsent Bapar!, aasuming Bl this
porameter has a logenormal distibution, ond then irdenpreting “libely™ as meaning 'hing within his range T8 per cent of 1he tima' (o
midpean| bosed an ke IPCC awm probabilinlic delindan of the ward “hRaly™ on meaning ‘exceading &6 per car®’ and “very likely" az
msaning “excesding $ per cond’). This log-nomaal distibution’s medan valve is 2 .6°C.

4 [Bigins, P and Zenghess, . The costs and banalits of envimsmsental selainehility, Sustairabdity Scisrce, March 2021,
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Chart 3.2: Median temperaotures versus the risk of exceeding 6°C temperature rises
at differant atmospheric concentrations of greenhouse gases
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Market failures and greenhouse gas emissions

3.10 Greenhouse gas emissions represent a textbook example of a ‘negative externality’.’® As the
global cost of emissions fo current and future generations is not borne by the producers of
those emissions, loo much is generated from o social perspective, If that were the only
markel failure present, then o solution would be to impose an appropriote carbon tax fo
internalise the costs for preducers, with the main challenge for policymakers being choosing
the appropriate tax rate, imposing it domestically, and implementing it consistently ocross
the warld. In practice, the presence of other market failures and distortions, together with
uncerfainty about the effectiveness of different policy interventions and their impact across
society, means that a mix of policies is warranted.

311 These other market foilures and distarions include:'®

*  Positive edemalities. The developers of new technologies are rarely able to capture all
the gains, potenfially leading to underinvestment in what is essentiolly a quasi-public
good. That is particularly likely to be the case when the technologies in question have
long horizons. Indeed for removals technologies, the benefits of investment may be so
hard to capture that development would be minimal without government involvement,

*  Incomplete markets. Future generations are unable fo participate in today’s markets
but would bear the costs of future global warming. Consequenily, their preferences
may be insufficiently reflected in today's prices.

¥ Pigea, AT, The Eeancrecs of Wallara, 1920, In addilisn ba their affecs on glebal waming, emissons may abe lead ko alher megalag
edarnolifes, such os the impects on health sulcomaes from air pollufion cowsed by burnirg fossi] fual.
¥ S, bor smmple, Anrea B of HM Treasury, et Zeno Revmu: Inferim report, Decambar 2020,
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+  |nformation failures. The costs and benefits of some technologies are poorly
understood, such as the savings to households’ fuel bills from energy efficiency
measures, potentially leading to underinvestment (os discussed |ater in Box 3.3).

«  Credit constraints. Frictions in financial markets that limit aceess to finance to fund
investmenl by prospeclive producers in unproven green technologies or by poorer
households in the deployment of proven ones.

«  Matwork effects and coordination failures. Many green lechnologies will be cheaper
and more effective if widely adopled, but achieving widespread adoplion requires
breaking out of the existing-technology equilibrium. Since no individual actor has a
sufficiently strong incenfive o achieve that, it may be desirable for governments to
steer businesses and househalds tewards parficular medels and stondards. Some
commentators have therefore emphasised how the structure of the industries involved
in the transition to net zere might lead to path dependencies and multiple equilibria,
enabling the state to help society coordinate on better outcomes than market actors
would reach by themselves.)” For instance, provision of charging infrastructure to
induce innovation in electric cars and influence drivers’ behaviour, preferences, and
expectations. Or lemporary invesiments to overcome initial costs and inertia in the
power sector, enabling a permanent shift in economies lo greener networks.

The macroeconomic impact of climate change

3.12  Beyond o certoin point, hotter temperatures potentially seriously domage the economy. And
warming in general can affect the economy through numerous channels, including by
lowering crop yields and impairing the productivity of the workforce. A study published in
the scientific journal Nature estimates that productivity peaks of on average annual
ternperature of around 13°C, and that in the extreme, unmifigated emissions scenario
shown obove [where average temperatures rise by 4°C by 2100) the average level of per
copita global GDP in 2100 would fall by 23 per cent |as the averoge annual temperature in
miost regions is already in excess of the optimal 13°C)."® While the direction of this effect is
relatively clear, the size is uncertain - an IMF study looking at an identical climate scenario
estimated losses of ‘only’ 7 per cent of global per capita GDP over the same horizon,

3.13  As we highlight in this report, policymaokers also need to foke the consequences of the
crystallisation of cotastrophic risks info occount, rather than only focusing on most likely
outcomes., The effects of dimate change in other countries are cerfainly lorge enough fo
trigger catastrophic risks elsewhere, which small open economies like the UK would not be
insuloted from - for instance, if hotter temperatures in already-hot countries were fo lead to
conflict over increasingly scarce water resources, triggerning mass migration to more
ternperate countries and affecting global supply chains. And climate change is likely fo
increase the frequency of extreme weather events, rather than simply roising average
ternperatures, We discuss these channels further in paragraphs 3,24 10 3.27.

! For indoncs, Bdns, P. ard Lorghads, O The costs ond banefirs of swdnonmental sesiovnohility, Sustainability Sciancn, March 2021.
¥ Burke, M., Soloman, H. ond digual, E., Glabal man-linsar affect of femperature on scoromc pmdul:ﬁun, 2005,
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3.14  In addition, mitigating climate change - the policy measures taken to reduce net emissions
- will alse affect GDP. Taxing or banning polluting adivities raises the implicit price of
activities thot emil greenhouse goses (sometimes described as increasing the ‘shadow price
of carbon’], Importantly, the definition of GOP does not incorporate any future benefits from
reducing global warming. 5o, all else equal, o higher shadow price of carbon reduces GDP
as businesses are encouraged to move away from (privately) efficient carben-infensive
methods of production towards (socially preferable) lower-carbon methods. This is the cose
in both the Bank of England scenarios discussed from poragroph 3.99 onwards.

3.15  While the behavioural response of any particular individual er business to a higher carbon
price may be relatively stroightforward to assess, it is difficult to evaluate with any
confidence the impact on the econemy as a whole of a structural change as large as the
transition fo net zero. There are several channels through which a successful transition could
actually enhance productivity, possibly by maore than enough to offset the direct adverse
impact on carbon-intensive activities. For instance, stimulating large-scale investments in
green technologies may have dynamic effects, boosting productivity for all s technology
costs fall.'”” In addition, establishing an early dominant pasition in new green technologies
could create o source of comparative odvantage internationally, benefitfing future exports,
For this reason, we also include o scenarieo later in this chapter in which the transition to net
zero raises GOP modestly by 2050,

316 We focus in this report on the level of real GDP, rather than the full range of economic
variables affected by climate change. This is to highlight two of the most important channels
through which climate change affects the public finances: the direct fiscal costs of the
transition; and its indirect fiscal impacts via the size of the economy. But of course this
provides only an incomplete piclure of the impact of climate change on individuals. First,
the composition of GDP matters, not just its level: the investment required fo transition to net
zero is caplured in GDP, but requires resources thal could otherwise be used for loday's
consumption. Second, GDP is measured gross of depreciation, so captures the benefit of
higher investment spending, butl not the cost of any resources wasted by prematurely
scrapping parts of the capital stock, Third, climate change and the transition to net zero
may affect prices and interest rates, as well as quantities such as GDP. And finally, and
perhaps most importantly, economic stafistics largely capture the economic costs of climate
change only as they crystallise, rather than recognising them upfrent. And they do not fully
caplure the amenity and comman pool value of the climate and other natural resources. But
work to improve the way natural assets are recognised in accounting frameworks is
underway, os Box 3.1 discusses,

" Again, see Eiins, P, ond Zerghelis, 0. The costs and benefits of emaronmaental sustainehility, Susiainabdfy Science, March 2021,
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Box 3.1: Accounting for natural capital

As discussed in Chapter 4, there are clear benefits from taking a wider view of the public sector
balance sheet of assets and liabilities when thinking about long-term fiscal sustainability —
broader measures like public seclor net worth provide a more complete picture than narrow
ones like net debt. But even the broadest of these measures fail 1o recognise natural assets — the
wery assels affected by climale change - and therefore the costs associated with their deplefion.

Assel coverage in economic stafistics and commercial accounting is typically limited to those
from which economic or production value can be drawn, and where ownership rights can be
assigned. This means a significant properion of natural capilal (such as air, cceans) is excluded
from balance sheet metrics, while their depletion is also excluded from measures of economic
flows such as GDP,

Recognising this, the OMS publishes the UK Environmental Accounts and the UK Matural Capital
Accounts in addition to the National Accounts on which GDP is based. Both are produced in
accordance with the UN's System of Environmental Economic Accounts [SEEA),® which
encompasses o broader assel boundary in physical terms (such as air emissions and waler) than
the System of Malional Accounts [SMA), bul are recognised and valued in the same manner as
the SMA,

These frameworks and statistics provide a building block for developing economic accounting
that considers the impacts of climate change. For example, the Environmental Accounts allow for
the assessment of economic activities and household consumption in generaling emissions ar
trocking government expenditure [ond taxes) related to mitigation or prevention aclivities. The
Maotural Capital Accounts are based on the experimental SEEA Ecosystern Accounting framework,
which although still fully aligned with SMA, is more loosely connected to it than the
Environmental Accounts.

While the central framewaork for Environmental Accounts looks af environmental assefs as
individual resources (such as timber, water, soil), the ecosystemn framework for Matural Copital
Accounts considers them within ecosystems. Therefore the scope of the lafter covers those
services that confribute to the economic benefits measured in the National Accounts as well as
others not occounted for but that relate to the general functioning of ecosystems (meosuring
ecosystern conditions, contributions made to society and wellbeing, os well as ecosystem ossel
stocks), which addresses the overarching relationship between the economy, society, the
environment, wellbeing and social progress.

Anaother building block in the recognition of national capital was provided in the Treasury's 2021
review of the economics of biodiversity, led by Professor Sir Partha Dasgupia®. His review
concluded that “nations need to adopt o system of economic accounts that records an inclusive
measure of their wealth®, where ‘inclusive wealth’ comprises produced, human, and natural
capital. #s conclusions were echoed by calls from G7 finance ministers and central bank
governors for improved corporate financial reporting standords to coplure the costs and risks
ossociated with climafte change.® International accounting bodies such as the Financial Stability
Board, IFRS and IPSAS are working on relevant standards for the public and private sector
entities, while bodies such as the UN and OECD are working on standards for national statistics.
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In its response fo the Dasgupta Review, the Government committed to “delivering o ‘nature
positive” future, in which we leave the environment in a betfer state than we found it, and ensure
economic and financial decision-making is geared towards delivering that.™ In relafion to the
latter, the Treasury and ONS committed to improve their notural capital estimates and examine
the feasibility of developing expanded public sector asset measures, accounting for
environmental assels that yield services {such as carbon sequestration). The Government has
also committed to integrating environmental principles info policy making through o number of
initigtives including regulatory evaluation, cost-benefit analysis, and financing decisions.”

Although broader accounting standards cre not yet availoble, some countries are making
progress in capturing environmental impacdts in their policy making processes. Several years ago,
Mew Zealand began publishing o "Wellbeing Budget' and a Living Standards Framewark, which
is based on a concept of four capitals: natural capital; human capital; social capital; and
financial and physical capital. Their Budget is presented with a focus on the contribution that
budget policies make to each of these capitals.’

"!-,.-:'I-rn of Ervircnmanial-Econcemic Accounting [S3EEA] 20132 Ceniral Framewark and SEEA Ecosyslom Accounling.

B Probessor Sir Portha Duigupla, The Econcumics of Biochvavsity: The Dospupgho Reves — Finol report, February 2001,

* HM Troasury, GF Financs Anisters ond Cantrold Bank Gewemars Commsunious, June 7021,

dl'N'l'm-mur:r, The Economics of Bicdivarsity: The Dasgupdo Bevies — Governmuond Responss, June 2021,

* These inchude: fre new Ervironment Bill; reforming the Better Bogulofion Fromework; Green Book review; funding for the Toskiorce
an malse-refaled Financial Disclosurss; and tha Grean Financing Fromawoslk.

! Mew Zeoland Gupearnment, Welllbaing Bodped 2021, Moy 2021,

What can policymakers do to mitigate climate change?

3.17  Inlight of the market failures and distortions discussed above, what instruments can
policymakers use lo overcome them, mitigating climate change by pulting economies on a
path to net zero? From the perspective of the fiscal risks they might pose, it is useful 1o split
thern by policy lever:

- Carbon taxes. A carbon tax is the most straightforward route to internalise the wider
costs of emissions by placing o uniform price on carbon. The IMF has noted that
carbon taxes are “the most powerful and efficient, because they allow firms and
houssholds to find the lowest-cost ways of reducing energy use and shifting teward
cleaner alternafives”.”™ There are several international examples of carbon taxes of the
sector level, but very few apply to almost all emitting sectors.”’ South Africa provides
an example of a country that prices carbon solely via a relatively widely-applied
carbon fax, but even this comes with substantial tax free allowances. In the UK, the
carbon price floor only applies to emissions from power generation, but has been
quile successful in reducing emissions in that seclor (see parograph 3.41).

* WAF, Fiscol Manitor, October 2019 How fo Miigeée CRmare Changa, Octaber 7019,
¥ \World Bark Group, Stofe and Trends of Corbion Pricirag, Moy 2020,
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«  Emissions trading schemes (ET3). These provide an alternative fo carbon taxes, with the
IMF arguing that they can be “equally effective if applied to as wide o range of
economic activities”. Whereas a carbon tax might have fo be continually adjusted in
order o deliver a particular emissions path, that can be achieved quite precisely with
an ETS, The ELl ETS, which was first introduced in 2005, covers power generation,
energy-intensive industry and aviation. Traded emissions’ under the scheme covered
39 per cent of all emissions in 2020, The traded carbon price hos varied enormously,
even over just the nine years it hos been in operation in its current ‘Phase [l form,
trom os low as €3 per tonne in April 2013 to €57 per tonne in May 2021,

+  Other fax incentives. Fuel duty in the UK is levied on the use of o fossil fuel, while
vehicle excise duty rates vary by fuel type and (for the first year in which a vehicle is
registered) by emission intensity too. Fuel duty in particular is essentially a carbon tax
on motoring. Landfill tax is levied on waste sent to landfill, thereby in effect taxing the
rmethane it emits, Other tax-like levers in the UK are the ervironmental levies thot are
added to domestic ond business customers’ electricity bills and thot finance cerfain
technologies. Perversely, these levies incentivise the uze of gos over eledricity for
household and business customers, thereby slowing the transition to cleaner energy.™

® Public spending. As discussed later in the chapler, estimates of the costs of mitigating
emissions include the odditional investment and operating costs (and savings)
associated with o wide range of adlivities that reduce or capture carbon emissions.
Some or all of these could be borne by government. For example, the public sector will
inevitably need to cover costs associoted with public buildings and vehicles. But it may
also invest in R&D |either directly or via subsidies to the private sector] or subsidise the
installation of low-carbon technologies like heat pumps in homes or carbon capture
and sterage (CCS) facilities.™ Governments might also decide to compensate people
or businesses that lose out from the transition - for exomple, poorer or credit-
constrained families, or emitting sectors of the economy like agriculture thot it already
chooses fo subsidise. Some or all of these costs might be met by carbon tax revenues.

«  Regulation and other non-fiscal policies. Fiscal levers can be complemented by non-
fiscal policies that require parficular outcomes to be met by parficular dates. These are
particularly useful when the desired cutcome is for an octivity to cease altogether,
which is more efficiently achieved via a ban than a fax. Examples in the UK include the
Government’s ban on the sale of new petrol and diesel cars from 2030 ond on the
sale of hybrid cars and vans from 2035,” and the Future Homes Standard that will
require new homes built from 2025 to be 75 per cent less emitting than homes built
under existing regulations and to be net zero compliant once electricity generation is
decarbonised.” Unlike a carbon tax, regulations do not yield revenue that can be used

T As daoussad in COC, Progress in reducing emissions 2021 Reporf o Poliemant, 2031 . BEIS, Qwartenly Enangy Prices, 2020 Anneal
Damastic Bills Estimales Supplament, Jonwary 202 1 showa that in tha Bl ball of 2020 indusical cusiomars in fha UK foced the highast
eleciricity prices omong ELN15 coundries bul Fhe fourin lomes) [0S pricss, whike for domesfic consumers in fhe UK sledricly prices were jus)
hen the EUS average bul goi poces ware The third lowaal.

1 And spending on miigotion comees on fop of pulblic spending on odapdation, such os the costs of irvestnwent in food defences.

M Cin Paird 4; Sscalaraling The shilt 1o pera emissan vehicles’ = Deportmerd for Busicess, Ersogy and Indusbaal Sirategy and Prima
Minigher's Office, 10 Dowrsng Stresl, The Ten Polnt Plan for o Green Fdustniol Bevolution, Messmber 20200

T pdiriziny of Housing, Communifies ond Lol Gowernmend, The Fulue Homes Seadard) 501% Consulimlion on chonges fo Pard L
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to meet other costs of the transition, but they can hit existing tox bases, as with the fuel
duty implications of banning new peirol ond diesel car sales.

Which policy levers have worked so far to reduce emissions?

3.18 There is a growing body of evidence examining the effectiveness of environmental policies.
Research in this area has faced the challenge of isalating the effects of individual policies,
since they tend not fo be infroduced one at o time and are confounded by other factors.
And most shedies have focused on broader criteria than sclely emissions impads.

3.19  Case studies have therefore reached varying conclusions on the effectiveness of carbon
taxes.™ Bul several support the argument that countries that deploy carbon taxes tend to
have lower emissions than those that do not, and that, if set at the right level, this instrument
can have a significant effect.”” One case study looked at CO; emissions in the transport
sector of Sweden, which is subject fo one of the world's highest carbon tax rates. Annual
emissions were on average 11 per cent lower between 1990 and 2005 relative 1o the
study's counterfactual, with more than half the decline 6 percentage paints a year on
average} atfributed to the carbon tax.™® An OECD summary of recent research suggests that
raising energy prices by 10 per cent [as would be the case with the impesifion of a carben
tax with that impad) would result in a 3 to 10 per cent decline in the use and carbon
infensity of energy.” One cross-country study cited within this suggests that the EU ETS had
reduced carbon emissions by 10 per cent between its introduction in 2005 and 2012, Some
studies go further and suggest that even a low carbon price can have some impact,
especially when it is known that that it will increase over fime. ™

3.20  An IMF mulfi-country review of the impad of a range of environmental policies on the
power sector concludes that both non-market levers (like regulation, emissions limits, and
R&D subsides) and market ones (such as emissions trading and feed-in tariffs) have been
effective.”’ These policies are estimated to have contributed to 30 per cent of global clean
energy innovation and 55 per cent of the increase in the share of renewables power
generation. They find less evidence of an impact from a carbon tax in this sector, but note
that the limited take-up of carbon prices globally has held back its effectiveness. (A common
therne across many studies is the imporlance of pricing carbon correctly to its effectiveness
and that prices may currently be too low. Indeed, one carbon tax thatl has proved effective is
the carbon price floor in the UK, which has been credited with helping to spur the sharp
reduction in use of coal for power generation.™)

feanservation af i and power] and Pan F {venhilation] of the Building Regulafons for new dwalfings. Summa y of reponbes recehed ond
Grervaerwirant respanis, Jangany 3021,

# Grean, 1, Doas carbon pricimg roduce amissonsf 4 roview of exspost anofyses, Envisonmantol RBessarch Latlars, Mardh 2021

™ Begt, B, Burke, P. 1. ard Jalza, F., Carben Priceag Eficacy: Crows-Counlry Evidence, Emvronmaental and Besounce Ecoromice, June 2000
Mavembar 2019, Alss, Grean |, prevides o lable summerising the resulls of 37 ax-pest shodies of corbon loms.

¥ fnderzeon 1., Corbon Tooes and C0; Emitzions: Swedsan ar o Coze Shedy, Americon Economic Journal: Economic Policy, Movembaer
2019,

™ QECD, Assessing the Ecomomic Impocts of Ermivonumandal Policias: Badence from o Decode of OECD Baseanch, 2021,

* Bapar P, and Aklin M., The Ewepema Unian Emiskon Troobog Spatem reduced 05 amasions deipite fow prices, Procesdings of the
Mationol Acodemy of Sciences of the UISA, Apsil 2000,

" WMAF, Warld Econamic Qulfeak, Odlober 2020, See Chapler 3, 'The Miigahon Tealkit: How heve polcmi worked & ford!

H Comtegnetn Glssey, 5., Guo, B., Niwbary, D, Lipmaon, G, Monloyo, L, Dedds, P., Geubb, M., Ekirs, P., The voive of infemotionol
aleciriciy iroding, Uriversity C-u"ngu Londan and Un'r\-ur:i'rp-ul Combridge.
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321 One recent cross-country study by Tenreyo and de Silva quantifying the relative impact of
different fypes of climate-related policy intervention on individual countries’ emissions
suggests that carbon foxes and ETSs have been the most effective levers. ™ Specifically, it
found that countries with @ nafional carbon tax hod emissions 19 per cent less than
countries without ane, while the presence of o national ETS reduced emissions by 27 per
cent [considerably greater than the EU ETS impact in the study cited above). By contrast,
emissions were found fo decrease by 4 per cent for each additional climate-reloted low
enacted - although it is pessible thot the aggregate effect of such laws could exceed the
effect of carbon toxes and ETSs given their larger number, This suggests that legal steps can
have an important complementary rele alongside carbon toxes [as one would expect when
multiple market foilures and distorfions are ot play). The study found no statistical
relafionship between oddifional climote-reloted policies (os opposed to lows) and emissions,
which could be because they are fypically smaller in scale, or that the impact of effective
policies is balanced out by the lock of impact of ineffective ones.

Chart 3.3: Estimoted impact on emissions of the existence of different interventions

0
=15
T
g
a0
&
E
5
= 15
a
:‘E .
w
-

0 - ~ -
Mofionol lews| ETS Motional lewel mrbon bo Additional dimaie-reloted law  AddRtional dimee-relatied
|:|:|]'|::||

Source: Tenweym, 5. and de Silva, T, Climete-Chonpe Pledpes, Actions and Progress, 2000, Table 8, Regressan 1
Physical, economic, and fiscal risks of global warming

The nature of climate-related fiscal risks to the UK

3.27  The UK aecounts for just 1 per cent of global emissions (Chart 3.4}, which means the
actions we fake to reduce emissions will have little direct influence on global temperatures.
That said, the UK can influence others’ confributions te achieving this geal through its
padicipation in global fora such os this year's ‘COP26° UN climate change conference, and
via the posifive spillovers thal con accrue when its investments in green technologies drive

 Tenreyro, 5. and da Sk, T., OisofeChonge Medgos, Actions and Progress, Landon Schaol of Econcemics and University af Monaiuwn,
Ocdober P20,
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costs down, thereby incentivising greater deployment and decarbonisation in other countries

(the UK hos already coniributed significantly to offshore wind technologies, for instance).

Chart 3.4: Global greanhouse gas emissions in 2016: top 20 emitters

® China
United Stofas

1 India

B Russia

® Indenesia

® Braznl

§ lopan

# lran

= Carmany
Chher ELF

® Conada

» Moo

® Saudi Arakia

® South Kerao

B Australia
South Africa

8 fombio

* Arganting
Higansa

® Lindted Kingdem

Somures: Ohur Ward in Data

3.23 The UK's small share of global emissions means that if the world fails 1o bring global

warming under control, we will inevilably be hit by the consequences even if the UK has
successfully decarbonised. While physical risks from this may be outside the UK's contral,
transition risks emanating from decarbonising adivity al home will be influenced by the
Government's own choices, In the taxenomy used in our previous FRRs, physical risks are
largely exogenous, whereas transifion risks are more, though not completely endogenous.

324 Global developments will not only determine the exdent of global warming, they will also
offect the size and frequency of extreme weather events ™ The associated costs represent the
physical risks from climate change. In the absence of policy to mitigate global warming, all
the fiscal risks from climate change would stem from the costs of adapting to these changes.

4.25 These physical risks include risks to existing spending programmes, such as odditional
pressures on health systems generated by more intense summer heatwaves [net of reduced
pressures due fo less cold winters). And they would include the costs of new programmes,
such as the need to build flood defences as sea levels rise or to install cosling systems in

buildings. Finally, any impocts on the economy, such as higher unemployment or lower
productivity, would feed through to lower fax revenues, thereby increasing borrowing and

public debt or reducing the quantity of public services that could be offorded.

3.246  One US study analysing the polential fiscal costs of unmitigated climate chonge suggests
that government consumption might increase by 0.32 per cent of GDP for every 1°C

HiEeld C., el Moy tha rizks of axireme svents and disosders fo odvorscs climate rhn"g& adaphehon, PCC, HE,
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temperature rise [which in the US is partly due to more frequent hurricones and wildfires,
rather than the floeding that is the greater risk in the UK).* And o 2010 EU analysis
sugpested that while the annual direct costs of gradual climate change on a typical member
state might be between €5 and €15 billion (equivalent to 0.3 to 0.8 per cent of 2010 UK
GDP), these figures could rise as high as €60 billion (3.2 per cent of GOP) if impocts from
exireme events and indirect effects are taken info account.™

3.27  Butin proctice the impacts on the economy and public finances may increase with
temperature in o non-linear way, not just becouse of a higher probability of extreme events
at higher temperatures, but also becouse of the chonging nature of the mocroeconomic and
fiscal risks involved. At higher temperatures an increasing number of cotastrophic risks
could be faced. Competition for scarce resources could lead o conflict and war, which
could prompt mass migration os habitable land becomes uninhabitable, for instance due fo
rising sea levels or desedification. A changing climate will also affect disease patterns, with
mass movements of people potentially fuelling global dizease outbreaks, and both the
increase in femperafure and new disease patterns precipitating health crises, These fodors
could lead fo the emergence of energy geopolitics, civil unrest and governance breakdown,
insurance system foilures, systemic financial crises, and economic instability.”

Adapting to mitigated climate change in the UK

1.28 Changes lo the cimate in the UK are significant even under scenarios where emissions are
successfully eliminated. Under the UK Met Office’s oplimistic scenario, where the world
achieves nel zero emissions by 2050, the average surface temperature and the sea level in
the UK will confinue to rise unfil at least the middle of the century {around 1.3°C warmer
and 10 te 30em higher, respectively, than their 1981 1o 2000 averages). Hotter and drier
summers will lead to more frequent heatwaves, droughts and increased wildfire risk [as
experienced in 2020). And warmer, wether winters will lead fo more floading, and more
extreme storm events [as has also been evident in recent years).

3.29  Adapfing the UK economy to these changes that are already in train will require significant
additional action, Every five years, the Climate Change Committee produces a wide-
ranging independent assessment of cimate risk in the UK. lis 2021 report defails 61 risks
and opporunities for the UK by 2050 due to a changing climate that the Government will
need to respond to in ifs third Climate Change Risk Assessment [due in 2022).°° It reports
that the gap between the level of risk from elimate change and the level of adaptation has
widened in the five years since its previous advice, and that action on adaptation has not
kept pace with climate change: for example, it notes that new-build homes could require
costly future retrofits if, as now, they are not built to address overheating os well as energy
efficiency needs. Overall, it argues that “The UK has the capacity and the resources fo

™ Barroge, L., The fiscal costy of climafe chonge, SEA papers ond procesdings, 30020,

* Canlre far Burapearn Policy Siudias, The fiscal implications of climate change edoptotion; Fino! Repor? - Part |, August 2010,

7 Spe, bor sunmple: Enlu;gh. ., Jordan, L. and Salshyan, 1., Assessing I Impact of Chimaate thunpu on Migration and Conffict, Workd
Bark Grean, 2008; Sawas 4., Weekman, b, and Miramachi, H., Clwate chonge, kw-carbon fransiffons and secunty, Grantham Insfule
Briefing paper Mo 25, Morch 301E; fhe nernaticns Mililary Coundil on Climale ard Secuity, Tho YWond Clhimate ond Secwiry Boport
2R, 200 ; BES, The geser swaorn Canbral banking and fnoaaal stabilty in the oge of chmate chenge, 2000 and Minidny of Defence,
Climeate Change and Sushoinabddity Strafegic Approoch, 2021

B CCC, ndepandand Assessment of UK Chmote Rk Advics io Gowmmsnat for the UK third Climate f.'m.npl Riek Asyessmand, 2071,
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raspond effectively fo these [climate-related] risks, yet it has nof done so. Acting now will be
cheaper than waiting to deal with the consequences. Government must lead that action, ™

3.30  The CCC notes that successfully adapting to the risks from global climate trends will require
adjustments in multiple areas, including:

=  Lond use and scil health. For example, apprepricte tree-planting fo enhance
biodiversity and minimise species loss, as well as profecting and expanding peatlands
{one of the UK's largest natural stores of CO;),

+  Buildings. Retrofitting houses fo prevent them overheating of hotter temperatures and
ensuring new builds are fit for the future climate.

*  Flood defences. Boosting defences fo protect infrastructure and land from rising sea
levels and increasing flooding due to heavy rainfall,

«  Supply chains and the power system. Investment fo mitigate disruptions and make
supply chains resilient to extreme weather events. Making the power system robust to
the variability of renewable energy presents a further challenge.

3.31  ltis, of course, very challenging to quantify the costs of adaptation. Indeed, the
Government's Impact Assessment of the CCC's advice on the sixth Carbon Budget states
that, due “to the complexity of calculating costs of adaptation, o national assessment on
adapfation cosfs in the UK does not exist.™" In preparing its latest independent assessmant,
the CCC commissioned o monetory valuation, which put the costs of adapting to different
risks ond opportunities in broad ranges. It argued that the benefits of adapting to almost all
climate risks outweighed the costs - sometimes significantly.*’

An illustration of potential catastrophic risks from unmitigated global warming

3,32  The likelihood of emissions and temperatures rising inexorably has receded progressively as
Governments around the world have laken steps fo address climate change — and will do so
further if policies are put in place to meet the latest targets. But there remains some value in
illustrating the scale of the potential fiscal risks that the UK might face in such a scenario
given the ebb and flow of collective resolve to tackle global emissions since the turn of the
century and the limited progress made in reducing global emissions to date. Chart 3.5
shows the Met Office’s projections for UK temperature rises lo the end of the century under
different ‘representative concentration pathways' (RCPs) for global emissions scenarios
compiled by the IPCC.* They show that it is not uniil later in the cenfury that material
differences emerge bebween them.

* The CCC's repod olso argues thol, “sdoptafion remains the Cinderslla of cimate change, shll sting in rogs by the stow: undar-
mesouvond, undarfunded and oflen groned™ and Heat, “Withow! eobion on odaplotion we wil struggle ko deliver key Govemmaend ond
sociednl goals, indluding Med Zero itsell.”

= Dopartrmeed for Butirems, Ersrngy ond Induitial Sirategy, Impoct Assassmant for the sicth carbon budgel, Apdl 2071,

" Poud 'Wolkiss Associotes, Maonetary Voluotion of Risks ond Oypportunifies in CCRAT, 2001,

12 Thae IPCC s "represecdabee conceniratian pallbwoy” far oimaiphesic ©0, concenireians o visd o benchmearks foe inlarmaticna
chimorie modelling. BCF 8.5 comesponds bo e unmiligeied warming soonorks showr in Chorl 3.1 above. Urdortunoiely, e othar RCPs
do nod direcily correspond Bo #ie MOFS scenanios preseried sliewhars in this chapler.
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Chart 3.5: The effect of global emissions paths on UK temperatures
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3.33  llustrating the fiscal impact of unmitigated climate change requires a departure from our
usual approach to scenario analysis. The post decade demonstrates that the public finances
are all but certain to be subject to significant shocks over a long enouwgh fime frame. To
focus on more gradual and predictable pressures on public spending, like those from
population ageing, our long-term projections abstract from such shocks. But given the very
long timescales involved, we have taken a different approach fo illustrate the potential fiscal
impads of accommedating both the increased costs from unmifigated global warming and,
more importantly, the larger and more frequent shocks that it would bring (Chart 3.4).

3.34  The baseline for this illustration assumes the Government balances the current budget,
maintains net public investment at the 2.7 per cent of GDP level reached ot the end of our
March 2021 forecast in 2025-26, and adds stock-flow adjustments worth 0.45 per cent of
GDP a year. On that basis, holding all else equal and tolal borrowing at 2.7 per cent of
GDP, public sector net debt falls gently as a share of GDP [the ‘stable deficit baseline’). But
based on historical experience in the UK and around the world, layering on the additional
impact of periedic fiscol shocks from recessions and similar events,™ would see debt climb
slowly from around 100 per cent ot GDP today to around 170 per cent by the end of the
century (the "historical shocks baseline’).

3.35  Itis, of course, difficult to quantify with any confidence the potential long-run economic and
fiscal domaoge wrought by unmitigoted global warming, let alone how that might alter
public debt’s ‘sawlooth’ trajeciory. But we might expect the 4°C increase in averoge UK
temperatures by the end of the 21" century set out in the most pessimistic Met Office

in our 2019 Fiscal nisks report, we found there hod been sevon recessions in the previous 63 years, OF one evary Ming Yoors o Ovenape.
Irdermatanal and balencal eadence suggesh hat o tpical recesiion éould odd araud 10 par cord 16 the debi-lo-GOP ralic [iss, lor
exampla, BF, Analyring ond Manoging Feoal Risks—Bast Proctioes, June 20048]. The ‘kistorical shoeks baseline” thaneloms assumes o 10
per cenl of GDP shock svery rine ysors,
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projection to have severe consequences for the public finances. To illustrate the orders of
magnitude that might be involved, we have assumed that that the cost of adaptation to each
degree of warming roises spending by 0.3 per cent of GDP a year (informed by the
estimales set out above) and that the size and frequency of shocks progressively increases
with rising temperatures to reach twice as large ond twice as frequent by the end of the
century [relative to the historical shocks baseline).

3.36  On these simple, bread-brush assumptions, unmitigated global warming would cause debt
to ratchet up sharply 1o reach 289 per cent of GDP by the end of the century, as the hit from
each shock increases and the period between them to get debt back down diminishes. Al
that point, net debt interest payments might have risen to around 10 per cent of GDP (from
0.9 per cent in 2025-26) and to around 28 per cent of primary revenues [frem 2.5 per
cent], And of course these risks would add to, rother than replace, the significant long-term
pressures thal we describe in our biennial Fiscal sustainability reports - the increased
spending demanded by an ageing society and the non-demographic cost pressures in the
health system - pressures that would also be affected, positively or negatively, by such
significant warming (for instance, higher morality reducing pressures on spending or higher
marbidity due to increased air pollution domaging growth and increasing health spending).

Chart 3.6: Public secior net debt: an illustrative unmitigated global warming scenario
350

s lufturn and Morch 2021 forecasd
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4 This s on Husirofive assemobon bt i supporied by other sludies. For enomple, in Kohn, M., Mohoddes, K, Hg. R., Hoshemn Pesaman,
M., Rawmsi, M. and Targ, J-C., Long-Tarm Macrescanosic Efects of Climats Changpe: A Cras-Courty Analyni, IMF Woeking Paper
WIS, o outhors nole ol adding The effec of greaber climale volalility 1o these main resos thal are driven only by e leval of
iemperahees roughly doubles edimaled GOP losses ot the global level
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Costs of decarbenising the UK econemy by 2050

3.37 The UK has legislated to reduce net emissions to zero by 2050, This section discusses the
emissions reductions that have been achieved to date and what is lefl to do by 2050, before
exploring the actions and whole economy costs that might be necessary to achieve that, The
next section then delves inlo the transitions costs that might be directly borne by the state.

What has the UK achieved so far?

338  There are two main ways of measuring o country’s greenhouse gos emissions: territorial
emissions” refer to those produced within o country’s geographical borders; while
‘consumption emissions’ refer to those embodied in the goods and services consumed by
the residents of that country, which adds the greenhouse gases emitted fo produce imported
goods and services and subtracts those in exports, ond also odds residents’ share of
international aviation and shipping emissions. International agreements like the Kyoto
Protocol, as well as the UK's Carbon Budgets, have been set in terms of territorial emissions.
International aviation and shipping are also covered in the sixth Carbon Budget and the net
zero target. The UK has done well in reducing territorial emissions since 1990, although up
until the late 20005 this came partly at the expense of higher imported emissions.

3.39  As Chart 3.7 shows, between 1990 and 2019, the UK’s terrilorial emissions {covering all
greenhouse gases) fell by 44 per cent (with a sharper, but fempaorary, pandemic-related
drop last year leaving emissions down 49 per cent on 1990 levels in 2020). Consumption
emissions fell by less, down 29 per cent betwean 1990 and 2018 (the most recent year for
which data are available).

Chart 3.7: UK greenhouse gas emissions: territerial versus consumption basis
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3.40  One cross-country study (which looks af just CO; emissions rather than all greenhouse
gases) estimates that the emissions reduction in the UK since 1990 has been the largest
amaong the G7 economies and has been faster than the EU average [Chart 3.8).* The UK
therefore represents a declining share of global emissions.

Chart 3.8: Cross-country territorial COz emissions since 1990
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3,41  The fall in CO; emissions in the UK mainly reflects lower emissions fram power generation
(Chart 3.9, again on a COy-only basis, which are available by sector). This reduction was
inifially as a result of the ‘dash for gos® in the 19%0s, but more recently due to the near-total
replacement of coal with renewable power sources. In turn, this parily reflects tax and
regulatory intervenfions that have roised the cost of coal prohibitively [notably the
intreduction of the carbon price floor, a carbon tax that overdays the ETS so that power
stations pay @ minimum price per fenne of CO:*). And it partly reflects sharp falls in the
cost of renewable energy, porficularly from wind, thanks to both technological advances
and to further policy interventions, including feed-in tariffs (which subsidise small-scale
generation} and ‘contracts for difference” (which incentivise lorger-scale generation by
guaranteeing producers a fixed price, with any costs or savings passed o consumers).

3.42  Lower emissions from businesses hove olso confributed materially to the economy-wide
reduction in territorial emissions. This reflects both efficiency gains per unit of eutput in
individual industries, as well as a structural shift in the UK economy away from high-
emissions sectors like heavy industry towards less emissions-infensive activities.*® Reductions
in ather sectors have generally been smaller. For example, modest gains in energy
efficiency have lowered residential emissions by 13 per cent between 1990 and 2019; while
improvements in fuel efficiency hove offset increases in miles driven fo leave road transport
emissions more or less constant [as discussed later in Box 3.2).

¥ Gleha! Carbon Project, Gichal Corbon Budper 2020, 2020).

“ Coslegnedo Gissey, 0., Guo, B., Hewbery, I, Lipman, G, Manboyn, L, Dodds, P., Grubb, AL, Bons, P., The woiee of infermational
alacivicity trading, Ursvarsily Collega Lenden and University of Cambricge

¥ S Wind ond sodar ove 30-50% cheaper Hear thougi, admits UK povermment, Carbon Brief, Augus 20020, ond BEES, Bectricity
fpivrardfaan odli AR, Auguet TR0,

% Soe Reducing UK emissions: progress regov? o Podiomant, CCC, 7020, and Analysis: Why the UK's C0 emissions howe follan 38%
nivce 1990, Corbon Brief, Februany 2019
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Chart 3.9: Reduction in territorial CO» emissions between 1990 and 2019
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3.43  The different paths for territorial versus consumpfion emissions is partly due to the fact that
although the level of UK manufacturing cutput in 2019 was roughly the same as in 1990,
the volume of goods consumed in the UK more than doubled, and goods imports almest
trebled, over that period. This roised the emissions-intensity of consumption relative fo
production in the UK. Most estimates suggest that the UK's consumption emissions |or
‘carben footprint’] did not fall until the late 2000s: i.e. while territorial emissions fell by 17
per cent between 1990 and 2007, that was more than offset by the emissions embedded in
the UK's net imports. But consumption emissions fell sharply during the recession induced
by the financial crisis and have fallen in step with territorial emissions in recent years.

3.44  The pandemic and associated global recession have had an even sharper effect on
emissions than the financial crisis did a decade age: territorial emissions in the UK dropped
by 11 per cent in 2020, taking them back to a level last seen in the Great Depression of the
1930s [and last seen on a sustained basis in the late nineteenth century). That reflected both
the effects of lower economic activity on energy demand and the limits placed on fravel by
stay-at-home advice and social distancing. This was partly offset by energy use in homes,
which increased. As economic and social activity recover, emissions can be expected to
rebound significantly in the near term.**

3.45  Policy interventions have clearly helped in reducing territorial emissions in the UK, with the
carbon price floor cited as an important driver of the drop in emission from power

 The CCC nobes that, "Lockdown meosuras led fo o recond decrease in UK emissions in 2020, Mos? of fhae falls in sectomal emissions
clgarved i DOD0 are [Raly ha B trovaiont, as thay do naf rellect stroctoral chivaged in the wndedvng sconame, secil, anegy,
fronspartation or lond systems. In the absenor of wndedying chonges, srissions one ibely lo rebouwnd in most seclors dn 2021.° CCC,
Progress in reducing emissions, 2021 Repord o Parbomend, 2021,
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generation,”” But there is considerable uncertainty arcund the overall effect of policy
measures on economy-wide emissions to dale. The OECD maintains an index of the
stringency of environmental policies that summarises how those adopted in the UK might
have contributed to the emissions reductions outlined above (Chart 3.10).*" These have
been fightened over ime, including via the introduction of emissions tfrading, the
strengthening of various regulalions in the early 2000s, and the introduction of teed-in
tariffs in the 2010z, On this basis, policies in the UK are now somewhat more stringent than
the OECD average, having been tightened somewhat more quickly over the post decode or
30, According to this metric, less than a third of the overall increasa in stringency comes via
revenue-raising measures (toxes and emissions trading), while a fifth comes via feed-in
tariffs that are production subsidies financed by fax-like costs odded to consumers” electricity
bills. The remainder of the effect is achieved via standords, regulotions, and R&D subsidies.

Chart 3.10: OECD environmental policy stringency index for the UK
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What needs to happen to reach net zero by 20502

Climate Change Committee advice and Government targets

d.446  Having almost halved our emissions since 1990, the Government has |legislaled to eliminate
any remaining nel emissions [i.e. o ensure that gross emissions are offset by gross
removals) by 2050. The 2008 Climate Change Act provides the legislative framework within
which the UK's climate largets must be sel. It specifies that alongside an overarching farge!
far emissions in 2050, the Government must also set out via ‘carbon budgets’ the envelopes

= CEC, Wel Zero: Tho UK's contribetion lo stopping global warming, 2019,

¥ The index is compiled by ossigring sirimgency scores io varicus different emiranmentol policies based on shings fike tox rodes, carbon
preed o eaps sol v pigulafand, whieh e thes eggregated vieng o weighiled ownoge ocre pelicy bvess. Far o ol aplanalian, b
Begitn, E. ard Eofluk, T., Meoswing Environmendal Policy Siringency in QECD Courdries: & Composife Inder Agprooch, SECD Ecomomics
Depariment Working Popers Mo, 1177, 2014,
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within which it will seek to constrain emissions over successive five-year periods. In doing, so
it must take account of the advice of the independent Climate Change Commitiee (CCC),

3.47  The sixth Carbon Budget (CB6&) is the UK's latest interim climate target on the path to nel
zero, covering the period from 2033 to 2037. In December 2020, the COC set out its
advice to the Government on setting CB& to deliver a 78 per cent reduction in emissions of
greenhouse goses relative to 1990 levels by 2035, ond demonstrated how its proposals
would be consistent with achieving net zero by 2050.%" The Government accepted that
advice, publishing an Impact Assessment on it in April 2021,* and draft secondary
legislation has been laid in Padiament that will give CB& legal force,

348 The CCC's modelling was not fully updated in light of the pandemic - it only includes some
of the short-term fluctuations in emissions associated with the recession and recovery, and it
does not allow for any economic scarring over the long term.* But over a 30-year horizon,
these omissions are unlikely to change the broad shape of the projections.™ They are
cerfainly likely to be small relative to the uncertainty around any projection.

3.49  Inthe remainder of this section we look first at the contribution of different sectors to the
projected decline in emissions fo net zero. The CCC's reports provide more granular
outputs than the Government’s Impact Assessment, so we focus on the CCC's "balanced
pathway’ scenaric (the central scenario underpinning its CB& advice). We then consider the
whole economy net costs of achieving that transition as enumerated by the CCC, before
locking more closely at five sectors that contribute the most to the transitien to net zero:
surface transport (in padicular eleciric vehicles); buildings (in paricular domestic heafing);
power generation; industry; and remevals. We use the CCC's *headwinds’ and “lailwinds’
scenarios to illustrate the uncertainty around these costs. These reflect scenarios in which
societal and behavioural changes, and the pace of innovation, are respectively slower and
faster than in the balanced net zero pathway. Table 3.1 summarises some of the different
assumptions across these scenarios.

! Climots Change Commities, The Sisth Carban Budget: The UK's path ko Mat Zom, December 20020,

* Deportmant for Business, Erangy end Indusiial Strategy, Impoct Assessmant for the sicth corbon Bodgel, Apndl 3021.

™ The CCC's scenarios fodor in pandemic-reloied effects on emissions from oviofon and shippng, wnere fha impact wos immediolely
meew chiar, ol asanss thal dempnd in Fees secion “grodvally starks ko rafem fo pra-pandemic bveds cear e nesf Taw peos®. 5o,
CCC, The Sisth Corbon Budger - Matiooology Reporf, 2020,

¥ lndesd, in M labesl pregress repar on B path B nel tere, the COC nabed thal, *Ths hmpesany Toll b amdation in 2000 will feve
procticalfy fere mpoc! on the UK's post and fulure coninbufion fo plobol wormrming. Sustoined reductions one needed ® COC, Progress in
mu'i..tl'ng armisions, 2021 Report o Packamand, 2071,
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Table 3.1: Selected assumptions on the CCC's different net zero scenarios

Transport

s Elactric vehicles (EVs] reach
100 per cent of sales in 2030
* Elactric and hydragen (H,)
HGVs

« EVs reach 100 per cont of
sales in 2032
* Lowest cost HGYs deployed

« EVs reach 100 per cent of
sclas in 2035
= Hy HGV:

Buildings

* Buildings fully electrifiad
autside af industrial elusters

* 11 par cent of hames use H,

Mixed scanarnio
* 11 per cent of homes use H,
for haeat

=7 par:antu;hmamﬂ
H; fer heot
* H; heat networks

for haat * Elactrified heat network
* 90 par cant of alactricity * B0 per cent of electricity * 75 par cant of elactricity
fram ranewakles from renewobles fram ranewables
Power * Lower power demand due to
Hs use in homaes
* Electrificafion and green H;  * Bolonced H, (mix of blue * More H; (blue) than
Industry  + Higher CCS capture rates  and green) and eledrification  alectrification
» Widear CC5 uze
* More BECCS in power and  » BECCS in powar, H,, biojat, * Maore BECCS across sectors
R H; production snargy-from-waste and * Mo DACCS
emovals G . 4
* Larges DACCS ulilisohon industricl heat
* Soma DACCS utilisotion
* 50 per cant reduchion in * 20 par cent reduchion in = 20 per cent reduchion in
rreart and dairy doiry ond 35 per cent resat and dairy
* 70,000 hectares per year  reduction in meat * 30,000 hectares per year of
trees plontad by 2035 # 30,000 heclores per yeor  frees plonied
Other + 15 par cent reduction in frees planted fo 2025, 50,000 = 25 per cent growth in

flyirg, with 5 per cent use of
lewe-carban fuals

after 2035

» 25 par cant growth in
ovighion with 25 per cent use
of low-carbon fuels

eviafion with 20 per cent use
of low-carbon fuals

3.50

3.51

The path of emissions fo net zero

Although terriforial emissions have fallen since 1990, these reductions - such as switching
from coal to gas in power generafion — were relatively easy to deliver. The remaining
emissions will become increasingly difficult to abate becouse more of the market failures
and other policy challenges described at the start of the chopter apply - for example,
technological solutions are more unceriain, while more of the transition must happen in
people’s homes and daily lives rather than [largely) out of sight in power stations. On top of
this, the rate of abotement must rise if the CB& target and net zero are to be met.

Chart 3.11 shows the contributions of the four largest emitters and future removals to net
emissions between now and 2050 in the CCC's balanced pathway. In its 2020 baseline, the
CCC eslimates the biggest emitters to be vehicles [23 per cent of the total), buildings 19
per cent, with residential buildings accounting for 15 per cent and nen-residential buildings
for 4 per cent), industry [13 per cent] and power generafion (10 per cent]. By extension,
these four sectors plus the yel-to-be-developed ‘removals’ sector - are also the largest
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sources of future abaternent. The remaining gross emissions in 2050 in other sectors are
largely made up of those from egriculiure and land use, and from international aviation.

Chart 3.11: CCC balanced pathway for reduction in amissions by sector
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The whole economy net cost of the transition to net zero

3.57 The CCC reports costs in two ways: as either ‘in-year’ costs [which records them in the year
they take place) or as ‘annualised’ costs (which are discounted cumulative costs up to a
given year, with investment costs averaged over the lifetime of the corresponding assets,
including the costs of borrowing to finance those investments). Costs are estimated net of
those that would be incurred in the baseline - for example, the cost of installing heat pumps
is net of the cost of replocing gos boilers. For some aspects of the transition, operating costs
are expected to be lower than those of the fossil-fuel technologies that are being replaced,
s0 they represent o net saving relative fo the baseline [this is particularly so for electric cars).

4.53  The annualised aopproach provides the CCC's heodline figure for the net cost of the
transition. It is useful for plocing a single figure on any chosen scenario for reaching net
zero and is a key input to the Government's cost-benefit analysis of CB& and the path to net
zero, In order to generate fiscal scenarios, we need a time profile over the next 30 years os
well as an overall cost, so we use the in-year costs and savings. This is important becouse
the investment costs are front-looded, while significant operating sovings are projected for
later in the period: for example, the annualised cost in the balanced pothway stands ot £16
billion in 2050, compared to an in-year saving of £19 billion in that year {thanks in large
part to cheaper purchose and running costs for vehicles); similarly, the peak annualised cost
is £19 billion and occurs towards the end of the period, in 2047, whereas the peak in-year
cost is £42 billion and occurs much earlier, in 2027, Finally, oll costs are presented in real
2019 prices - following the CCC's approach in its CBS advice.
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3.54  Inthe balanced pathway, the CCC estimates the total net cost of abatement across all
sectors of the economy between 2020 to 2050 at £321 billion - with £1,312 billien of
investrment costs mostly offset by £E991 billion of net operating savings. These figures reflect
the whole economy cost of the transition, so exclude transters between the private and
public sectors [such os fuel duties paid or subsidies received), We discuss the proportion of
the costs and savings that might be borne by the public seclor in the next section,

3.55  As noted, net costs peak in 2027, when investment in power generation peaks and
investment in buildings is ramping up. Met costs then fall steadily as operating savings from
improved energy efficiency grow ond running costs fall. Frem 2040 onwards, net operating
sovings are projected to outweigh investment costs, And by 2050, the CCC projects a £19
billion annual saving relative to its baseline emissions scenario (Chart 3.12).%

Chart 3.12: Net cost by sector of reaching net zero in the CCC’s balanced pathway
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3.56  Qwer the whole period, the power sector and the buildings sector contribute most fo
investment costs (37 and 2B per cent respectively), while vehicles dominate net operafing
savings laccounting for 69 per cent of the total savings). The large contributions from power
and buildings reflect different drivers, with power due to the big increase in electricity
generation required to decarbonise energy wse in other seclors, whereas decarbonising
buildings must accur af high costs per unit of CO; abated, Met costs of £321 billion across
the whole econamy are more than explained by the power sector alone (331 billion) and
almost fully explained by the buildings sector (€265 billion). This reflects the large offsetfing
effect on net costs from the £352 billion saving in the vehicles sector (Chart 3.13).

= To preserd 0osti on g mom companble bosbs o emisseons, v hove oduhed te CCC's figunes by resllecoding the romovols-oueeei obied
costs within the indusiy, wosls and power secliars inds the removals seciar,
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Chart 3.13: Whole of economy transition costs by sector over 30 years
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Surface transport

3.57  Surfoce transport is currently the largest emitting sector in the UK, accounting for 22 per
cent of the UK's total emissions in 2019, Almest all (97 per cent) surface transport emissions
arise from exhaust emissions from rooad vehicles. The rest is mostly down to rail. Since
1990, surfoce transport emissions have been largely flat, reflecfing offsetting forces:
improvemnents in new car fuel efficiency have reduced emissions, but that has largely been
offset by mileage, which has risen by 17 per cent (broadly in line with population growth).
The recent popularity of SUVs caused emissions fo rise betwean 2017 and 2019, largely
offsetfing the benefit from higher sales of eleciric vehicles.

3.58 From 2020 to 2050 surfoce transport makes up 27 per cent of emissions reductions in the
CCC's balanced pathway, with an investment cost of £332 billion (25 per cent of the total).
But the reduced running costs of electric vehicles relafive to fossil-fuel-powered vehides,
mean the seclor sees a nel saving from emissions abatement out o 2050 of £352 billion.

3.59  The transition to net zero is expected to deliver net savings from 2030 onwards as
odditional investment is more than offset by lower running costs. Investment costs peak
during the 2020s and are dominated by the purchase of new cars, vans and motorcycles.
Additional investment in new vehicles slows from 2030 onwards [os costs fall), but
investment in infrastructure increases steadily and investment in HGV's picks up, leaving
overall investment costs on a gently rising poth. Operating savings rise steadily ocross the
period to reach a maximum of £30 billion a year in 2050.
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3.60  Decoarbonising surface transport in the balanced pothway reflects a combination of:

«  Jero-emission vehicles. These occount for BO per cent of emissions abatement in the
seclor. Uptake in low-carbon technology is already growing rapidly from a low base -
a trend that con be expected to occelerote thanks to the Government’s decision to ban
the sales of new petrol and diesel cars and vans by 2030 (see Box 3.2). But eleciric
vehicles are currently a third more expensive than conventional vehicles. This largely
reflects the high cost of batteries, which account for a third of the total cost.” Over the
next decade, battery prices ore projected 1o fall rapidly thanks fo the technological
advances and economies of scale that come with mass deployment, By 2025, lower
running costs are projected fo result in electric vehicles costing less than fossil-fuel
powered vehicles over a vehicle’s lifefime. From 2030 onwards, they are projected to
cost less to purchase too - although the effect of this on consumers’ choices is
superseded by the forthcoming ban on the sales of new petrol and diesel cars.

=  Convenfional fuel efficiency improvements in new vehicles. Ambitious targets brought
in under EU regulations have led manufacturers to reduce new vehicle emissions.™
Orver the next decade, this will continue to help to reduce surface transport emissions.™
But beyond 2030, this channel will no longer operate due to the sale of new fossil-fuel
cars and vans in the UK being banned, with the sale of new hybrids banned from
2035. However, conventional efficiency gains will remain impertant for reducing HGY
emissions for longer as low-carbon technologies are further from reaching the market.

=  Behavioural changes reducing transport demand are projected to lower surface
franspord emissions by 19 per cent between 2019 and 2050. This can be achieved by
a combination of reducing the need to fravel and changing the mode of ransport
wsed. Public transport, walking and cycling offer low or zero-carbon alternatives lo
private car travel, for example. Currently, a quarter of mileage is for the purpose of
commuting and, as the pandemic has demonstrated, increased home working can
significantly reduce road usage. Trials have demonstrated that logisfical improvements
for freight transport, such as urban consolidation centres (facilifies located on the
outzskirts of cities that connect long-haul freight with more efficient lost-mile deliveries
into a city), can reduce the number of vehicle movements by up to 85 per cent.™

¥ Climote Change Commities, The Sidh Carban Budgef. Seclor summaries: Surfece dratspond, 2000

S Bax 3,1 i our March 2030 Booncovnic oved oo aufook.

 In nddition to these EU regulalions, the Government has comenitted to imtroducing postBresit stondards in the UK that are "af kas os
avnbitions” o EU slandards, Ses Depariment Tor Trampad, Cevaulfalon cudkeains: OO0 arviinen paviormoncs shandovds b daime
possenger cors and lighd consmancial vehickes, 3020,

5 Trarapod Svslems Colopull, Cl:lnml'ld'nlil'rp pubific secfor lnpulﬁ:r operalions, 2018,
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Chart 3.14: Surface transport: emissions reductions and whole economy net costs
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3.61  There are several key uncerainties around the balanced pathway:

»  The infrastruclure required to enable a smooth transition to zerc-emission vehicles and
to support motarists’ confidence in being able to charge their vehicle as easily as they
can currently fill up with petrol or diesel poses a significant challenge. The CCC
esfimates that up to 270,000 public charging points will need to be installed before
2030 [up from 25,000 in June 2020), but some estimafes are almost double that.®!

»  Around a fitth of the required redudlion in emissions in 2050 is assumed o stem from
bahavioural changes reducing transport demand. This is despite rising car ownership
and a falling cost of driving, so it is possible other sources of abatement could need to
ba greater if mileage confinues on the upward trend of recent years.

¢  The projected uptake of electric vehicles is contingent on their affordability and price
relative to conventional vehicles. Sustained reductions in battery prices are assumed
over the next decade following technological advancements, although volatility in row
materials costs could represent a risk to such projections. Were battery prices to fall by
25 per cent less than assumed, upfront vehicle costs in 2030 would be & per cent
higher. Alternatively, if oil prices were lower it would reduce the scope for operaling
savings from switching to electric vehicles, lessening the financial incentive to do so.
For example, the CCC has estimated that 150,000 fewer eledric vehicles would be
purchased by 2030 if fossil fuel prices were 10 per cent lower.*

3.62  The best opfion for decarbonising HGVs is not yet clear and the technology is not ot present
operational. Over the next decade, the CCC has recommended that the Government
should run large-scale frials to demonstrate industry viability and defermine the most
suitable technology. For example, hydrogen fuel-cell vehicles provide one possible solution

* Trarspod and Envircnimenl, Rechange EL; How mony chovge points will Europo and its moembor shofes neod in the 20205, 2000,
i Climods Change Commities, The sicth corbon budiget, Seckor summaonias: Swdloce fransport, 2020,
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for long-range HGVs that appear unsuitable for battery electric solutions, whereas electric
battery solutions could be supported by the use of cateneries.* To achieve net zero, the
CCC recommends phasing out new HGVY sales by 2040, Unfil then, there is o greater role
for conventional efficiency gains.

Box 3.2: The fransition to electric vehicles

Growth in electric and hybrid vehicles

The transition from fossil fuel to electric vehicles is a key element in the UK's path to net zero
emissions, accounting for 23 per cent of the tofal reduction in emissions by 2050. Unlike domastic
healing (Box 3.3}, this transition is already well underway. Alternatively-fuelled vehicles made up
more than a fifth of new car sales and around 3 per cent of all cars in 2020. Hﬂ:l-rid cars were shll
only 1.1 per cent of new car sales in 2010, but had risen rapidly to reach 14.2 per cent of tolal

sales lost year. Pure electric vehicle sales grew very slowly at first, just reaching 1 per cent of new
car sales in 2019, but leapt to 6.5 per cent of sales last year.®

Because the average car stays on the road for 14 years, the share of electric cars in the fotal stock
of cars is much lower. By 2025-26, our latest forecast assumes that hybrids will make up 31 per
cant of sales and ¥ per cent of all cars, with the corresponding figures for fully eleciric vehicles
being 16 and 4 per cent (Chart A)."

Chart A: Mew car registrations and tfotal car stock by power type
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Fiscal implications of electric vehicles

The share of eleciric vehicles in new car sales has important implicafions for government revenues
from fuel duty and vehicle excise duty [VED), as purely electric vehicles pay neither, and the pace
at which that share has risen has consistently outpaced that assumed in our EFD forecasts (Chart
B). Indeed, if the pace of increase in 2020-21 assumed in cur March 2021 forecast of 3.8

“ Tha Depodmont for Tronspor & aurmently funding the designs of tnals to tesl potentiol soblutions o reducing neighl emissions. Sea KTH,
Zavo amassson moand frevght — funding apperfunity, 20210,
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percentoge points were to persist over the next five years, rather than the 1.9 percentoge points o
year the forecast assumes, fuel r:||.rl1l,r and VED receipts would be £0.5 billion lower in 2025-26. We
will rewisit this assumption ahead of our next forecast.

Chart B: Successive assumptions for electric vehicles as a share of new car sales
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The sale of new fossil fuel cars will be banned from 2030, with hybrid car sales banned from
2035, On unchanged fuel duty and VED policies, once the entire vehicle stock hos turned over,
that will result in a reverue loss of 1.5 per cent of GOP (equivalent to £31 billion in today’s ferms).
This iz a key component of the fiscal cost of gelting to net zero emissions.

The role of policy in incentivising the fransition

The swilch lo electric vehicles has so far been slower for private buyers than for businesses — which
accourted for two thirds of elactric vehicle registrations in 2020.° But public ottitudes are changing
- a recent Dfgem survey found a quarter of consumers intend to purchase an electric vehicle in

the next five years.” Indeed, following the sales ban announcement in the Prime Minister’s 10
Point Plan, UK consumer internet searches for electric vehicles doubled overnight.”

Other policy measures can play a role in aoccelerating this transition in the interim. There is
evidence that countries offering greater financial incentives have higher toke-up of electric vehicle,
with the accelerated shift seen across Europe attributed fo generous incentives and mare stringent
emissions regulations.’® In the UK, the Government set up the Office for Zero Emission Vehicles in
2009 to support the fransition. Since 2011, the Government has utilised o range of policy
incentives, and has put aside funding of £2.8 billion to support the transition, including:

*» Demand incentives. These include grants that contribute up to £2,500 to the purchase of a
new battery eleciric vehicle. These subsidies are in place until 2022-23 but have been
successively scaled back since their introduction as vehicle prices have fallen. Demand for
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hybrids termporarily fell following their exclusion from the scheme in 2018, but sales quickly
picked up ugr:lin-" The tax system also encourages electric vehicles, as they are exempt
from VED and fuel duty. As well as these financial incentives, the Government, in
conjundtion with industry, has set up the ‘Go Ultra Low' compaign fo inform consumers of
the benefits of electric vehicles, such as their lower running costs.

* Infrastruciure investment. £1.3 billion has been committed to installing public, home and
workplace charging points over the next four years. The number of public charging points
more than trebled between 2016 and 2020 to reach 21,000 in 2020." Yet this is still less
than 10 per cent of the projected need for public charging points by 2030.

» Regulations fo discourage use of conventional vehicles. These include the infroduction of
emissions-linked charges to drive info some dities by local administrations, such as the
Ultra Low Emizsion Zone in London from 2019 and Clean Air Zones in Bath and
Birmingham introduced this year. EU legislation has imposed increasingly stringent
emissions targets for car manufacturers since 2015, and these were transterred info UK
low following the end of the Brexit fransition period. From 2020, these require stretching
reductions in manufacturers’ average new fleet emissions, with fines levied for non-
compliance. Registering electric vehicles gains manufacturers ‘super credits” that lower their
average fleet emissions for the purposes of the targets. This is thought to have played a key
role in the uptick in electric vehicle registrations across Europe last year.

» Supply-side measures. These include measures to support technolegical innovation,
design, and manufaciuring of eleciric vehicles, such as the £30 millien of public investment
in batery technology research, as well as proposals for o UK-based [ithium extraction
plant. The Government has also stated its ambition fo develop a UK Gigafactory producing
electric vehicle batteries ot scale.

In contrast o many aspects of the transition to net zero, the need for policy measures fo
encourage the switch to electric vehicles is projected to fall away relatively quickly. The CCC
projects that the combined purchase price and lifetime running costs of an electric car will be
lower than for a fossil-fuel one by 2025, and cheaper in terms of purchase price alone from
2030. But much of this depends on further falls in battery prices, which have tumbled over the
past three decades. For example, the current Tesla Model 5 battery, which costs 513,600, would
have cost more than $500,000 in 1991 — a 97 per cent fall in the space of thiry years."

* Thes pandemic meeaed thatl 2000 wos on uraseol yeor for the cor morkoe. Tolo! new cor soles fell 29 por cent but slacine velvicle soles
ware up 184 per cent. The loler in par reflecied waifing lisks and crder bocklogs, whareos lemporoey closures of car salessreoms hil
saley of cervinticnal car far hardar,
S EMMT, Aufomoive sustaimabiity raport, 3020,
* ST, Busingss buyens in pole posilion on Roce ko Seo on cordumers sheck on the gd for alecinis waibicls adopdion, 2071,
* Cigem, Consumor Engogamenl Sensy: nsights into consumer otfifedes to decorbondcotion and fufurs enengy solulions, J021.
* AuloTrader, Elechric engogemant srpes on Awta Troder as 2000 aancencemend doubilis e cor BV leals, 2020,
r'l'.ﬂaa-r U, &, al, Compoanson of koding electnic vahicle policy ond dapdoymant in Buropa, 2014,
# Onford Economics, The shiff o driving on eleciricily is speeding up, 2021,
" Hataml Audt Oiffice, Redveing corbon amissana lrom cors, DR,

Zophap, EV Chorging Shats 2021, 2021.

Transpcd and Envirorenan, Mission (almost) eocsmplshed! Carmakens’ roce fo meed fee 202021 COZ davpelr, and ife EU sliin
eors manked. 2000,
* Chur Warld in Dioda, The price of boSeries has declined by #7% in #a losl fres decodes, 2021,
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Buildings

3.63  The buildings seclor is broken down into residential and nen-residential buildings. In 2019,
total direct emissions from buildings mode up 17 per cent of territorial emissions (largely
from heating homes, with 85 per cent of dwellings using gos central heating), while indirect
emissions [which include electricity use] made up 23 per cent.

3.64  From 2020 to 2050 buildings make up 14 per cent of emissions reductions in the CCC's
balanced pathway, with an investment cost of £362 billion (28 per cent of the whole
economy total]. The net cost of abatement out to 2050 is £2465 billion, accounting for
83 per cent of the whole economy nel cost of reaching net zero [much higher than its share
in investment costs, thanks to the large vehicles operaling savings described above). Most of
these costs are from decarbonising heating in residentiol buildings (olongside improving
their fabric efficiency through better insulation), as heating is both the largest source of
emissions in buildings and suffers high overage carbon abotement costs (see Box 3.3).

3.65 The CCC breaks down the path to reducing emissions from buildings into three main
calegories: behavioural change; improvements in energy efficiency; and switching from
fossil fuels to low-carbon alternatives. Over the 20205, the CCC assumes a large share of
abatement comes from improvements in energy efficiency (in line with the Government’s
plans to upgrode all buildings’ energy efficiency 1o EPC C, the third highest ‘energy
performance certificate’ rating). Bul the vast majority (80 per cent) of abatement eventually
comes from switching to low-carbon fuels, of which 77 per cent in turn represents the
decarbonisation of residential heating. The balanced pathway begins with the phasing out
of the highest-carbon fessil-fuel boilers from 2028, followed by the phasing oul of gas
boilers from 2033. Mo new gas boilers should be installed fram 2035, reflecting the roughly
1 5-year average life of a boiler and the desire to aveid premature scrapping before 2050,

Chart 3.135: Buildings sector: emissions reductions and whole economy net costs
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d.66  Some of the important uncertainties around the balanced pathway stem from:

=  Choices around the technologies to decarbonise domestic heating, and lock-in effects
of past choices. The process of decarbonisation is expected to combine heat pumps,
flexible electric heating, hydrogen-compatible gos boilers and district heating., Under
the balanced pathway, only 11 per cent of homes use hydrogen for heat by 2050, and
the netwaork is fully electrified; in the headwinds scenario, up to 70 per cent of homes
use hydrogen for heat; and in the lailwinds scenario all healing is electrified. This
uncertainty creates o potentially lorge option value for households in waiting to find
out which fechnology wins out - incentivising continued investiment in exisfing
lechnologies in the meanfime.

*  The disruptive process of installing heat pumps and improving the heat efficiency of
people’s homes. Heal pumps are significantly more expensive than existing boiler
lechnologies. They are alse unfamiliar in the UK and require better-insulated homes fo

function efficiently. This creates a very large delivary challenge.

*  Uncertainty over the role of hydrogen. There are uncerainties over how low-carbon
hydrogen production can be, as well as its price and scalability. If it is produced from
natural gas, it will need to be combined with CCS (so-called ‘blue hydrogen') as
preducing hydrogen this way emits CO;. If it is generated from water ['green’
hydrogen) it will emit only oxygen, but this process requires over twice the energy input
of direct electric heating, and seven limes the energy of heat pumps.” There is further
uncertainty over the safety and feasibility of converting the current gas netwark fo
hydrogen, since hydrogen is more velafile than natural gas (methane) and conversion
of the network would need to be coordinated within local areas. And the future prices
of hydrogen are themselves highly uncertain.® Hydrogen may also be reserved for
industries that are unable to be electrified, such as avialion, shipping and HGVs,

M Usckordt &l al., Podenfial and ks of hrd'rl:tp'l-bcmﬂ w-funls i climods chonges mifigesan, 2021,
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Box 3.3: Decarbonising domestic heating: lessons from the switch to natural gas

Far the UK, achieving net zero by 2050 in demestic healing is perhaps the greatest challenge of
all the sector transitions. It will require the installation of new equipment and better insulation in
most exisling homes, with often high upfront costs and much uncerainty over which technologies
are most appropriate for which homes. This will not, however, be the first fime the UK's housing
stock hos been switched from one form of fuel use fo another - the decade 1o 1977 saw 13
millian homes converted 1o use natural gos in a centrally coordinated process.” This boa
considers the similorities and differences between that episode and the nel zero transition.

In the early 1960z, the predominant fuel source for heat slowly shifted from coal and oil to “lown
gas’ [which was produced from either coal or oil) and electric boilers, so that by 1966 gas and
electric boilers combined outnumbered oll other domestic heal sources.” This shift was made
possible by the introduction of narrow bore pipes in central heating, which were developed by
the coal industry in the 1950s bul were compatible with a range of fuels. Following the discovery
of Morth Sea gas in 1965, the Government sought fo exploit this indigenous fuel supply thot was
cleaner and more efficient than either coal or ‘reformed’ fown gas (which was produced from
imported liquid natural gas) and invested rapidly to convert houses to using natural gas.”

A huge number of buildings hod to be converted. A contemporary study noted that, “the process
[of conversion] was particularly arduous [...] since it invelved converting 13.5 million domestic
and 650 thousond commercial and industriol consumers. ™ The process took almost precisely 10
years fo complete, with Sir Dennis Rooke, Chairman of the British Gas Corporation, claiming it
as "parhaps the greatest peacefime operation in this nation’s history” ot a ceremony to mark ils
completion.® Today, the Climate Change Committee [CCC) estimates that around 28 to 29
million houses will need converting to be net zero compatible, over twice the number.®

Mot only wos the scale smaller, but the average cost of conversions to natural gas was a fraction
of the cost of switching to zero-carbon domestic heating, even adjusting for inflation and GDP
growth in the intervening decades. The average cost of converting one house in 1966 was
estimated ot £30 (around £1,700 in 2019 terms), with the conversion of all 13 million properties
costing just under E400 million (1.0 per cent of GDP in 19466, equivalent to £23 billion in terms
of nominal GDP in 2019)."* In contrast, the CCC estimates the addifional invesiment in energy
efficiency ond heat decarbonisation required to reach net zero in the balanced pathway (in which
heat pumps are the dominant technology deployed) to be approximately £12,000 per house
{around 7 times greater than the natural gas conversions). Combined with more houses to
convert, that gives a total investment of £362 billion in 2019 prices (16 times maore than the
natural gas conversion, and equivalent to 17 per cent of 2019 GDP)."e

While significantly less expensive per houseshold, the conversion to gas heating was still @ major
logistical undertaking. Moving 13 million properties to natural gos involved the 12 regional gas
boards, parts of industry (fo make new applionces or the pars necessary to convert existing
ones), contraclors (lo enter people's homes and carry out the conversions), public relations [to
sell the idea) and the public to embrace it]." The Government took a central coordinafing role,
with a nationalised Gas Council giving the state direct control of the required investment.”
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The transition to natural gas and to net zero are superficiolly similar, in that they both involve
millions of private homes converting to a new technology, But in almost every respect, the
transiticn to net zero is more challenging. It presents an even greater coordination challenge,
covering investment in both heat efficiency and low-carbon fechneologies, across a larger number
of properties, and over a longer period. This is evident in each aspedt of the transitions:

» Low-carbon technologies. The switch to notural gas involved a proven technology (natural
gas central heating] with a clear long-term cost advantage over existing heat sources
(coal and oil). By contrast, there is considerable uncertainty around the oppropriate
technology for achieving net zero for demestic healing, and thus the option value in
waiting to see how thal uncertainty is resolved is high. With net zero there are (af least]
two alternative approaches fo decarbonising domestic heating: hydrogen and heat
pumps |both demestic and district]. Switching fo hydregen would involve less upfront
investment [attractive for consumers) and would be delivered through the existing gas
network [attractive for existing producers) — and the heafing would operate similarly to
exisfing gas central heating. But there are significant technological and cost uncertainties
arcund the production and use of hydrogen, and its deployment for use in heating would
require large-scale coordinafion.! Heal pumps are rare in the UK but are being
increasingly used in several countries across Europe.” Bul they are more expensive to
purchase and require more heat-efficient buildings to work effectively since they cannot
heat a cold spoce as quickly as gas central heating. There is alse currently a running cost
disincentive to switching 1o heat pumps because the electricity that they use is more
expensive than gas used by conventional boilers because the cost of environmental levies
is added to electricity bills but not 1o gas bills.'

» Heat effidency. While there was no heat efficiency element to the natural gas transition,
this is instrumental fo decarbonising domestic heating. Of the UK's current house stock,
around 70 per cent have an efficiency rating of EPC D or worse.™" The Government has
sel a target fo upgrade existing houses to EPC bands B and C by 2035," and for all new
builds fram 2025 to meet higher efficiency standards according to a new Standard
Assessment Procedure.” To an even greater extent than with the transition to natural gas,
refrafitting and upgrades 1o existing homes will be invasive and costly to achieve (for
example, requiring the installation of cavity-wall insulatien, double/triple glazing, and/or
draught proofing), with estimates for the average cost to upgrade a single home ranging
from approximately £10,000 to £19,000.7 The process is likely 1o be most challenging for
homes with uninsulated solid walls, which moke up 28 per cent of homes in the UIK.®
Recent experience with Government schemes to promote heat efficiency has not been
encouraging: the 2012 Green Deal was scrapped in 2015 with just 15,000 leans having
been taken out (versus the 14 million by 2020 originally targeted); while last year's Green
Homes Grant was scrapped early with less than 2 per cent of the £1.5 billion earmarked
for the scheme having been allocated in 2020-21, with the Treasury anticipating a further
£295 million {20 per cenf] will be allocated during 2021-22.

*» Worldorce and skills. 80 per cent of houses will also need to replace their heating
systems, installing either hydrogen-compatible equipment and/er an electric heat pump.
The Government hos a target for residential heat pump installations to reach 600,000 o
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year by 2028." up from just 27,000 achieved in 2018. If that target were reached
ﬂ'hruugh steady annual rises, converting the remaining 25 million dwe‘llings. by 2050
would require around 1 million installations a year from 2029 onwards. The scale of this
investment programme could support a sizeable skilled industry over several decades. For
example, the Construction Industry Training Board estimates that by 2028 an additional
B4,000 plumbers will be required, with an extra 350,000 full-time equivalent construction
sector jobs needed overall in the next decade, dropping back to around 200,000
between 2030 and 2050." This echoes experience in the move to natural gas, where
cutside contractors were relied upon, and extensive training was required befora they
entered the field -~ 13 dedicated training schools were set up for this purpose.”

The Government is due fo publish a new Heat and buildings strategy on the fransilien scon.

" Hanmar & Smane, Actors, networks, and inmsletion huba; gas cendral feofing o o rpid soco-echnicod branaitien in the United
Kingdom, 2018,
"'Willimma, A Histary of the Brifish Gag Inchainy, 1981,
* Tiratsco, Motwral gos: o stedy (3 ed.), 1979 These 13.5 milllon ond &50,000 indusirial consumers, *were using some 35 million
apphances of abaud 8 500 diffecent types, many of which wers cleolete. The numder of burmars ey commried was acfeally
about 200 million”,
4 Elemert erergy, Deaveloprmant of froechanes for residentiol heal decarbonisation ho infonm the Sadh Corbon Budpet A stody for the
Comnmiltes on Clinsate Change, 2031 and CCC, UK hovsing: Fit for the Fuluwa®, 2019,
= UKERC, Motural gos nedwork davelopment in the UK (T80 2010(: coping with tronsitionol uncerainties and vncerfain fransitions
2001,
' CCE, Corbon Budged 4 = fhe UK's Path to Mot Zaro, 2070,
# LK Parliomeni, Environmeniol Audil Commities, Erevgy Efficiency of Exigling Homes, 2021. There is o range of eslimales for costs
ta upgrade house energy efficincy, with the upper sateates giving Tolal eonts of cvor E24.000 par dwelling.
* Jankirs, Government inlarvention in the British gos indusiry, 1948 jo 1970, 2004,
Lewens 6l al,, Healivng i Gesal Brtain: An incumbssal dijeowss comlian rmle ond slectrifrrg fuhes, 2000,
i Ueckeret of ol., Potenfinl ond risks of hydrogen-bosed e-funls in climate chonge miligofion, 1.
" IEA, Heal Punps, 2020
' CCC, Progress i roducing eenissions, 2021 Bapad fo Parllameal, 2021, ard Tamsy Blair Inafllute for Glabal Changs, £ 10,000 1o
mnmmwhﬂ] making e economics of heat pumps stock vp, 702 1.
T MHCLG, Live dobing an Enargy Berlormanes of Builifings Corlificndes, loxl updols 14 Mey T021,
* LK Posliomeend, Enorgeyr afficioncys Building fowowds ned pero = Dafvening Rosidenfiol Energy Efficlency, F009.
* MHCLG, The Fulure Homes Standard, 2019,
= BEIS, Heussheld Energy Bificency Haollanal Siaftlics: Dedoiled Regod, 2017,
4 BElS, Energy While Poper, Powening our Mef Zero Fulure, 2030,
“CITH, Buviding Skills for Mot Jara, 2001,

Power generation

3.67  Electricity generafion accounted for 10 per cent of total UK emissions in 2019, As cutlined
abowva, this is the sector thot has been most successfully decarbonised in recent years, with
emissions down 70 per cent since 1990 as the UK switched from coal to gas and
renewables. Decarbonising and expanding electricity generation is central to achieving net
zero, since abatement in most other sectors involves switching from fossil fuels to zero-
carbon electricity as the means of power. This resulls in power generation being the costliest
sactor in the transition fo net zero, due to the large expansion of the eleciricity netwark.

3.68  From 2020 to 2050 electricity decarbonisation makes up 19 per cent of emissions
reductions in the CCC’s balanced pathway, at an investment cost of £481 billion (37 per
cent of the whole economy total). The net cost of abatement out to 2050 is £331 billien,
somewhat more than the whole economy net cost of reaching net zero [(as with buildings,
this is higher than its share in investment costs thanks to the net savings from vehicles).
Operaling costs become progressively cheaper than the baseline fossil-fuel technologies
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thanks to the significantly lower cost of running low-carbon technologies (for example, due
te power generation from renewables having no fuel input costs).

3.69  The CCC's path to a net zero eleciricity system involves two key milestones:

« By 2035, fully decarbonising eleciricity generafion by investing in low-cost renewables
and developing markets for gas CCS and hydrogen plants. In power terms, this
represents 400 ferowott hours of new low-carbon generation (compared with 134
lerawatt hours generated by renewables in 2020), and a furdher 50 terowatt hours of
dispatchable, flexible generation to balance flucluations in generation from renewable
and nuclear sources. As a result, the renewables share of total electricity generation
will need fo increase to 70 per cent by 2050 from its 2020 level of 28 per cent,

»  Also by 2035, phasing out unabated gas, while ensuring security of supply. The CCC

argues that a smooth transition will require “the suppert of a carbon price and/or other
palicy mechanism® to encourage low-carbon alternatives 1o fossil-fuel generation, such
as gas ‘CC3, hydrogen proaduction and bioenergy CCS.

Chart 3.16: Electricity supply: emissions reductions and whole economy net costs
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3.70  The main risks with the balanced pathway assumptions for eleciricity generation include:

«  Delays to required investment. Power generation projects are typically large and

subject to the time and cost overrun risks that are commen to large projects.*

* The pace at which renewable generation can be ramped up has implications for other
sactors’ tronsitions to net zero, where achieving net zero relies on electrification of

existing activities and then powering them with zero-carbon electricity. For example,

3 Indesd, he ferdercy far codl cerruns s ndficienlly sedl-exlablished that the Treawry imued Supplemeniary Green Back Gudanos:
Optmism Bos', which sloles that “Thore is o demonsiraied, systamalic, sendency for projoct opprodsers fo be ovorly optimistic. To rodness
Heie fevsdercy appnoiescs should mole explicd, empivically based odjusimants fo the eslimados of a profect’s costs, benslite, and duration.”
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electrification contributes 81 per cent of the reduction in emissions in the vehicles
sector in 2050 and 79 per cent of the reduction in the buildings sector.

«  Space available for wind or solar power generation. In October 2020, the
Government increased its target for offshore wind capacity by 2030 from 30 gigawaits
1o 40 gigawatts, for which current leasing of the seabed is believed fo be sufficient.®*
The balonced pothway requires a further 55 gigowatts of offshore wind capacity, The
required spoce for this has yvet to be identified, meaning the UK will need to hold new
leasing rounds for future developments.®” And the extent to which floating offshore
capacity can remaove the space constraint — and at what cost - is also uncertain,

Industry

371 Industry was the third largest source of emissions in 2019, accounting for 12 per cent of
total UK emissions. From 2020 to 2050 decarbonisation in industry contributes 10 per cent
of emissions reductions in the CCC's bolanced pothway, ot on investment cost of £46 billion
(4 per cent of the whole economy total). The net cost of abotemant out to 2050 is £50
billion (16 per cent of the whole economy cost of reaching net zero). Of the decline in
emissions, 55 per cent is due to switching fo less carbon-intensive sources of energy, such
as hydrogen, eleciricity, aond bicenergy. Corbon capiure, utilisation, and storage [CCUS)
contributes a turther 15 per cent, in part by capturing some of the residual gross emissions
that cannot be reduced through switching to low-carbon fuels. Reductions also come from
improving the energy efficiency of production [notably in the iron and steel, chemicals, and
cement and lime sectors).

3.72 By 2050, the net cost of taking industry to net zero is £41 billion (22 per cent of the total net
cost across all sectors), This consists of £46 billion in investment costs (three quarters of
which are due to switching to low-carbon energy sources) and £15 billion in operating costs
[which unlike most sectors remain higher than in the baseline scenario throughout the
period).* By 2050, the increase in operating costs is only £1 billion a year. But if costs that
are passed on fo downsiream sectors via higher prices are included, this figure rises to £2
billion a year. In terms of additional operaling costs, switching to hydrogen as a fuel source
costs £1.4 billion, electrification odds a further £900 million, and this is only partly offset by
£1.1 billion worth of operating savings from increased energy efficiency.

4.73  The key elements of the transiticn to net zero for industry are:
= infhe early 2020s, improvements in resource and energy efficency;

» from 2025, incentivising industry to switch energy sources |as the costs of switching fo
hydrogen combined with CCUS is above those of current power sources); and

*  investment in CCUS, eledirification and hydrogen, which contributes steadily increasing
amounts to emissions abatement between 2025 and 2040, and stabilises thereafter.

™ Prime Mirsster's Otfice, MNew plons fo moke UK wordd leador in green energy, Oclober 2020,

' The Crown Bidale, The Crown Edole Daarelional Raped, 2009,

" ay disoussed bolow, ko prosenal B cosli of removals an o more comporoble bosls te thelr emissors, we hoss moved some remaovals-
reloted cosis from the indusire jo the removals ssclor.
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Chart 3.17: Industry sector: reduction in emissions and whole economy net costs
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3.74 Key uncertainties around the balanced pathway for industry include:

+  The poce and scale of switching to low-carbon fuels. Industry is reliant on switching to
greener fuels in order to reach net zero but, unlike in most other sectors, the switch is
projected to raise future operating costs. Without adequate investment in electritied
industrial processes or sufficiently strong incentives to prompt the move to other low-
carbon alternatives, progress could be slower than projected.

«  Corbon leakoge. The combined effect of upfront investment costs and higher future
operating costs could result in ‘carbon leakage’ for internotionally exposed seclors, as
preduction is shifted to countries with less stringent emissions policies - reducing the
UK's territerial emissions, bul simply by raising emissions-intensive imperts instead.

Removals

3.75  Given the rising cost of eliminating each additional unit of emissions (known as the
‘obatement cost curve'), none of the CCC's scenarios rely on getting gross emissions fo
zero. Instend, some carbon continues to be emitted in most sectors and is offset by ‘negative
emissions’ whereby CO; is also removed from the atmosphere to bring net emissions down
to zero. The technologies required tor these removals are not currently avaoilable ot the scale
required fo achieve net zero - indeed removals hod no impact on UK ferritorial emissions in
2019, From 2020 to 2050 removals contribute 7 per cent of emissions reductions in the
CCC's balanced pathway, at an investment cost of £39 billion (2 per cent of the whole
economy total). The net cost of the removals sedor out to 2050 is projected to total £101
billion thanks to operafing costs of £61 billion, thereby accounting for 31 per cent of the

whaole economy net cost of reaching net zoro.

5 o this €107 billion total cost, only the E4 billion costs of direct air coplure are recorded by the ©CC os o cost of the removals sector,
with B remaming 97 billien beirg recorded au coits for the teclon ihal use removals lechralogies [uach as e power ilalicrs ard
Industrial plends thod ulilise bBoonengy wilth CC5 lechnologies). To presant tham on o more comporoble bosh 4o emissions, we hove
iherefore moved all remesals-reloted costs o the removals secior.
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3.7  Inthe balanced pathway, direct air carbon capture and storage (DACCS) is not developed
until 2040, but bicenergy with carbon copture and storage (BECCS) starts having o matenal
impact on emissions in the 2030s, These work by converting biomass, biogas, and biowaste
into energy and, in the process, capturing the carbon sequestered in them so that it is not
emitted info the atmosphere, [This is achieved by, for instance, extracting hydrogen from
them, burning them in power stations, er using them in industrial processes,)

Chart 3.18: Megative emissions and whole economy costs from the removals sector
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3.77  The upfront capital costs from direct caplure are supplemented by ongoing operafing costs
(i.e., the market price of each tonne of CO; is unlikely o cover the cost of removing it from
the air], so unless it is enfirely paid for by the state, its costs are likely to be passed on to
consumers in the seclors with residual emissions in 2050 (like aviation and agriculiure) via
higher prices. If this cost were higher than any carbon tax that was in place, it would be
expecled to prompt further changes in behaviour in these sectors.

3.78  Given that removals technologies do not yet exist at the scale required to deliver net zero,
there is a material risk that removals arrive later or turn out significantly more expensive
than expected, This would force a move to more expensive methods of abatement. But it is
alsa possible that the costs of removals could be lower than anticipated: the CCC's average
abaterment cost for DACCS is £179 per tonne of CO; [in 2019 prices), but some estimates
are much lower.”™ In essence, the cost of DACCS sets a ceiling on the abatement costs that
should be paid in other sectors, so this hugely uncertain area could be critical to the path
taken elsewhere (for example, in domestic heating, where abatement costs per tonne of
CO; are high and the volume of emissions to abate is also high).

= For irdlonos, one sludy astimotes Bhal the costs could sversually fall under £ a lorna in some scenarios: Esith D, ef o, A Process for
tapluring 00 dram the afmosphers, 2018,
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Other sectors

3.79  The remaining sectors are agriculture, aviation, shipping, waste, land use change, F-gases
(which are synthefic ‘fluorinated’ greenhouse goses) and fuel supply. From 2020 to 2050,
decorbonisation in these seclors makes up the remaining 23 per cent of the reduction in
emissions in the CCC's balanced pathway, ot an investment cost of £52 billion (4 per cent
of the whole economy total). The transition to net zero by 2050 for these remaining sectors
delivers a net saving of £74 billion thanks to various factors, including increasing reductions
in operating costs in the fuel supply seclor, as well as smaller reductions in operating costs
assumed in the aviotion and waste sectors.

J.80 These other sectors represent some of the larger sources of residual gross emissions in 2050
in the balanced pathway. Of the 96 million tonnes of residual greenhouse gos emissions
the CCC projects across the whole economy in 2050, agriculture accounts for 37 per cent,
aviation for 24 per cent, and land use, land-use change and forestry for 21 per cent.

Fiscal implications of the transition to net zero emissions

3.87  An assessment of the fiscal risks posed by the transition to net zero must take account of
four different ways in which this transition con offect the public finances:

«  First, government is likely to be colled upon to bear some of the direct cost of tronsition
described above, at the very least for the buildings it occupies and vehicles it operates.

«  Second, it foces o direct loss of fox revenues linked to fossil fuels and emissions,
& Third, it could derive a direct revenue benefit by taxing carbon more heavily,

«  Fourth, it must contend with the indirect effects (which could be negative or positive) of
the fransition on the public finances via wider economic outcomes.

3.82  In this section we explore the three direct channels. We combine these with a set of
economic scenarios based on those published by the Bank of England to capture the
indirect consequences and generate a set of alternative fiscal scenarios for making the
transition fo net zero.”'

The share of the costs borne by public spending

3,83  The Government has not taken a view on the extent to which public spending should bear
the cost of the transition fo net zero. As such, we need to make some assumpfions fo
underpin the scenarios we present later in the chapter, The extent 1o which these
assumptions can be bosed on firm evidence varies considerably, and this is o key area
where further analysis, and fulure Government statements, will help us 1o refine our climate-
related fiscal analysis in the future.

" Bank of Eﬂg'-und, Kay slamarsty of the 2021 Benninl Exploralony Soenana: Financal rsks from oimate change, 2021,
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3.84  With those caveats in mind, Table 3.2 summarises our assumptions about the share of costs
bormne by government for the next three decades in each seclor. The central variant would
result in the state bearing around o quarter of the cost in each decade, as the public shares
of individual lines typically fall over time but the costs become increasingly concentrated in
areas where the public share & relatively high. In the low spending variant, costs are
somewhat less than half those in the central case and the overall share does fall over fime.
In the high spending variant, they are somewhat less than twice the central cose and are
more uneven across the decodes. These assumptions result in everall net impacts on public
spending across the period from 2020 to 2050 of £152 billion in the low variant, £344
billion in the central variont and £553 billion in the high variant (all in real 2019 prices).

3.85 The key assumptions underpinning the figures for the central variants in each sector are:

«  Vehicles. Policy is reasonably well defined for electric cars and vans given the sales
ban and their falling costs relafive 1o fossil-fuel vehicles. We assume that modest gramt
funding for electric cars confinues until the mid-2020s, resulting in 20 per cent of
investment costs being borne by the public sector. Investment in car charging
infrastructure is relafively modest at 50 per cent of the total unfil 2025, and 20 per
cent thereafter (a path that is assumed lo cover commercially unviable routes, with
higher spending initially to speed up the transition). For other vehicles (including
railways, buses and HGVs), the shares for both vehicles and infrastruciure are
considerably higher. For the purchase of these other vehicles, the public share is
assumed to fall pregressively from 100 per cent at the start of the period fo 25 per
cent by the end as private investment picks up. For infrastructure, it is 50 per cent
throughout (with the private sector being charged for some of the costs). Finally,
government bears the investment costs of the 3 per cent of all vehicles that are
esfimated fo be owned by the public sector, while also accruing 3 per cent of 1he large
operaling savings relafive to fossil-fuel vehicles.

»  Buildings. Given large upfront costs in terms of insulation and heating equipment
{which would otherwise be a barrier to many households making the purchase, despite
the net recovery of costs over the investment's lifetime due to improved efficiency),
some public sector cost in terms of grants and other subsidies seems plausible, but ot
what scale is presently unknowable. For simplicity, we assume the stale meets all the
costs for residential households in the lowest 15 per cent of the income distribution,
half the costs of the middle 70 per cent of households, but none of the costs for the top
15 per cent of the distribution. This yields an overall figure of 50 per cent of residential
costs that is stable acress the whole period. For non-residential buildings, we assume
the government bears the cost for all public buildings (25 per cent of the tetal by
value}, and bears 20 per cent of the costs for private non-residential buildings [for
example, those for which fulure operafing savings would not be sufficient fo make the
investment viable in terms of private returns to the building owner). We also assume
that the stale will initially meet 90 per cent of the costs of district healing systems that
meet the needs of several buildings (including both public and private owned), but that
this falls 1o &0 per cent by 2050 as private investment builds up, The public seclor also
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benefits from operafing savings as a result of improved energy efficiency of public
buildings (3 per cent of residential and 25 per cent of non-residentiol buildings).

=  Power. As is currently the case, costs of low-carbon power generation are assumed 1o
be largely privately funded thanks to the odditional certainty over future refurns offered
by contracts for difference [the cost of which are borne by consumers, not
government]), But we assume the state inifially covers 10 per cent of investment in
strengthening the eleciricity network, drepping te 5 per cent from 2030 onwards.

»  Indushry. Drawing on the detailed seclor-level cutput assumptions enderlying the Bank
of England's early action scenario described later, we assume that the state initially
meets the full costs for all the industries that see growth reduced by more than 2.5
percentage points relafive 1o the baseline as a result of the burdens imposed 1o reduce
emissions [which amounts to 60 per cent of the initial costs). In effect this assumes the
state provides sufficient offsetting subsidies to ensure industries do not relocote or
decline more rapidly due fo competition from countries with less stringent carbon
abaternent policies. Costs are assumed to decline to cover only those industries focing
more than 5 per cent outpul losses by 2050 (amounting to 25 per cent of costs).

=  Removals. We assume the stafe initially meets all the capital and operating costs of

removals, with the share dropping te 50 per cent of both by 2050, The public share is
assumed to be non-zero in 2050 as the state is assumed to continue subsidising some
acfivities, like agriculture and land use change, which make up 57 per cent of residual
emissions in 2050, and which it currently subsidises in other ways. It also reflects the
fact that emissions from industry account for 25 per cent of capital and 18 per cent of
operaling costs of removals in 2050, for which, as described above, 25 per cent falls
to the state. In all, funding 50 per cent of agricultural removals, 100 per cent of land
use chonge ossocioted removals, and 510 6 per cent of industry associoted removals,
means around half of all removal costs in 2050 fall to the state.

. Other sectors. We assume the state initially meets 80 per cent of costs in other sectors,
camprising all the costs associated with land use and waste, and roughly half the costs
associated with aviation, shipping, agriculture, fuel supply, and F-gases. This share
falls progressively to 50 per cent by 2050, ot which point the state only covers costs
related to land use and waste.

To illustrate the range of outcomes that might be consistent with the CCC's projection for
whaole economy costs, we hove also prnd voed high and low public spending variants for
each assumption. In brood terms, the low variant is infended to represent a lower bound in
which the public sector deals only with its own assets. By contrast, the high variont seeks to
represent the upper end of costs the public sector might plausibly bear, with, for example,
the siote toking on almost all infrastructure costs in the vehicles, residenfial buildings,
industry, and removals sectors. The 27 per cent of the £1,408 billion costs over the whole
period that is borne by the state in the central variant therefore falls fo just 13 per cent in the
low variant, but rises to 41 per cent in the high variant.
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Table 3.2: The share of costs borne by public spending

Costs
Wehiches
Cora 213 11 1 20 3 2 13 3 3 3 &
Cor infrastruchure 35 20 29 70 20 20 &0 20 20 50 21
Ohar vahiclas 62 71 85 94 25 &2 BS D 39 Té 52
Oiher infrestructure 15 25 50 75 25 &0 75 25 S0 75 50
Tatal 332 16 18 I8 1M 21 38 & 18 33 1%
Buildings
Residantial 254 T 44 &5 7 44 82 T 44 89 44
Mon-residential 142 28 43 47 27 42 53 25 43 59 42
Tatal 3% 15 43 58 14 43 72 13 44 79 45
Pawar 481 4 7 10 a 5 10 0 5 10 &
Industry 46 24 54 B9 21 43 77 12 31 &4 28
Remowals 101 85 89 93 &9 75 Bl 50 5% &7 G
Crher 52 5% 72 84 41 58 75 30 S0 &5 &0
Tatal costs 1408 15 2& 36 12 27 dd 12 & 43 27
Savings
Vahicles 684 3 3 3 4 '3 3 3 32 3 3
Buildings =131 5 § 5 & & -8 5 & 5 3
Ciher -272 1 i 1 1 1 1 1 1 1 1
Total savings <1084 2 2 2 4 3 3 3 2 3 3
Momo: Mot cost (E billion] Jar L] 1 115 58 138 2 F28 45 113 185 Ja4

3,87 Combining the whole economy costs assumed in the CCC's balanced pathway with these
public shares would see public spending on the transition to net zero ramp up through the
2020s, stabilise at a high level in the 2030s, and then fall back in the 2040s (Chart 3.19).
The majority of the costs lo the state come from decarbonising buildings, which costs net

£164 billion over three decades (48 per cent of the fotal).
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Chart 3.19: Costs to public sector of the transition to net zero
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3.88  The Chaorfer for Budget Responsibility requires us to base our analysis on current
government policy where it is stated. In the scenarios presented later in the chapler, we
therefore ossume costs to the public sector are covered by the departmental spending totals
up to 2025-26 that were set out in the March Budget, and so do not increase spending
relative to the baseline, which is based on our March EFO forecast. (In effedt, this spending
therefore adds to the medium-term spending pressures described in Chapler 2.) From
20246-27 onwards, we assume that the costs are in addition to ocur assumed baseline. In all
three variants, this means areund 10 per cent of the cost across the whole period is treated
as being allocated from within the baseline, while the bulk of it adds to borrawing.

Direct impact on receipts
Receipts losses associated with decarbonisation

3.89  The Government currently taxes carbon indirectly by levying several duties on matoring,
aviation and woste. As these sectors decarbonise, the tox bases underpinning these
revenues will gradually erode. Based on the assumptions set oul in the CCC's balanced
pathway, overlaid with standard assumplions on the uprafing of these dufies,”™ we estimate
that receipts that are forecast to be worth 1.6 per cent of GDP in 2025-26 could be lost as a
result of decarbeonisation by 2050.™ As Chart 3.20 shows, this comprises:

- Fuel duties [which are directly levied on the consumpfion of fossil fuels). These account
for by far the largest share of revenues lost. Revenues that are worth around 1.2 per

M W assumee that all duty rades ore roised in line with BP) irdflofion, os deloled in the ang teem economic delerminants’ published on our
wabaite ol The Government’s delaull palicy assumplicns Bt 1| poblibes anrually alengride the Budgst,

! Thoese aslimobi ane raloihva b o counlerfociual in wihisch b revsenees would olbsowisa hove remained conglanl as a share of nominagl
GOF from 2025-28 anwords ai the level reached of the end of cur March 2021 Econemic and fseal oulfoak forecast.
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cent of GDP in 2025-26 are halved by the mid 20305 and fall to viruvally zero by
2050. The everwhelming driver of this change is the gradual electrification of the road
vehicle fleet. The CCC scenario assumes that sales of new conventional cars, vans and
plug-in hybrids are ended by 2032 of the latest [three years ahead of the date the
Government has stipulated in its sales ban), This leads to the electrification of around
a third of the car and van fleet by 2030, rising to around two-thirds in 2035, almost
90 per cent in 2040 ond close to 100 per cent in 2050, The HGV fleel is assumed to
decarbonise almost 97 per cent of the stock by 2050 through the transition to both
battery electric and hydrogen fuel cell vehicles. The CCC also assumes that
behavioural change will reduce mileage, which further weighs on receipts.

=  Vehicle excisa dufies (VED) are levied on vehicles using public roads in the UK, but
baottery electric vehicles are exempt, VED receipts theretore follow a similar path to fuel
duty, falling to almost zero by 2050 as the fleet is electrified. This accounts for around
0.3 per cent of GDP of the overall tax loss relative to our 2025-26 forecast.

#=  Alr passenger dufies [APD) are levied on passengers flying from UK airports fo
domestic and international destinations. The CCC assumes that carbon abatement is
largely achieved by a reduction in passenger numbers, with only 25 per cent growih by
2050 relative to 65 per cent in the baseline. The fiscal cost of this would be finy,
lowering APD receipts by 0.07 per cent of GDP relative to our 2025-26 forecast,

=  Landfill tax and the plostic packaging tax are charged per tonne of waste and
production respectively. The CCC assumes that emissions from the waste sector fall by
75 per cent in 2050 relative to today’s levels, thanks to a combination of waste
prevention, increased recycling and bans on sending biodegradable waste 1o landfill,
We assume this has a uniform effect on both tax bases, generating large reductions in
small tax bases, thereby lowering receipts by 0.03 per cent of GDP by 2050,

3.90  One conclusion from this analysis is that achieving the CCC's balanced pathway would
represent a risk to our most recent medium-term receipts forecast of 0.1 per cent of GDP
(£1.8 billion) in 2025-26. In large part, this reflects our less oggressive assumptions about
the pace at which new car and van sales will switch to electric vehicles [with the CCC's
assumptions faster than would be implied by the dates set by the Government's ban on
petrel and diesel, then hybrid, car sales). That said, as discussed in Box 3.2, wa have
repeatedly revised up the pace of this transition and may need to do so again.
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Chart 3.20: Loss of motoring, aviation and waste revenues in the balanced pathway
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We have not made any adjustiment for Morth Sea oil and gas revenues. Our lotest forecast
assumes that oil and gas production respectively fall by 6 and 7 per cent a year on average
over the medium lerm. In the longer ferm, production is expected to continue 1o decline as
resources are depleted and the cost of extracting them rises. The rate of decline is uncertain
and could be affected by decisions on fulure licensing rounds that are expected to be
subject to a “climate compatibility checkpoint’ to ensure that they are consistent with the
Government's nel zero largel. The timing and cost of decommissioning existing installations
is also uncertain and could affect future repayments of previous years” taxes.

Alternate scenarios for receipts losses from decarbonisation

There is some uncertainty over the speed at which these revenues will be lost, but if the
whole economy net zero emissions target is met, there is litle uncertainty over their ulimate
disappearance. We can illustrate the uncerainty around the time profile using the
assumptions underpinning the CCC's headwinds and tailwinds scenarios [Chart 3.21):

*  In the headwinds scenario, revenues are sustained for longer, primarily due to slower
take-up of electric vehicles. Conventional car and van sales are only ended by 2035.
Fuel duty revenues halve a year later than in the balanced pathway.

¢  In the tailwinds scenario, revenues fall faster. Fuel duty revenues halve a year earlier
than the balanced pathway, driven by faster take up of elediric vehicles and the ending
ot conventional car and van sales by 2030. Behavioural change is also much greater,
with car mileages down by 34 per cent relative to the baseline (compared to 17 per
cent in the balanced pothway). Demand tor air travel is assumed to fall by 15 per cent
batween 2018 and 2050 [relative to the 25 per cent rise in the balanced pathway].
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Chart 3.21: Motoring, aviation and waste tax revenues under alternative scenarios
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Receipts gains from levying a carbon tax on all emissions

393 The Government currently runs an emissions cap-and-trade scheme, the UK Emission
Trading Scheme (ETS). It was launched earlier this year as the post-Brexit successor to the
EU ETS, in which the UK had previously taken part as a member of the EU. It covers only o
subset of emissions, os is typical for such schemes™ - covering power generafion, energy-
intensive industry, and commercial aviation. In 2019 the EU ETS covered 25 per cent of UK
emissions. The ‘carbon price floor’ is a conventional carbon fox levied on fossil fuels used in
electricity generation (in addition to them being covered by the ETS). It is currently set at £18
per tonne of CO4. Extending the coverage of caorbon taxation fo all emissions, and af a
higher and rising rate per tenne, therefore has the polential to yield significant additicnal
tax revenue. This could be achieved in different ways — for example, by extending coverage
of the UK ETS and pushing the traded price of CO; higher by aucdtioning progressively fewer
permits, or by imposing a full carbon tax and raising the tax rate progressively over time.
Faor simplicity in the rest of the chapter we refer to this as a ‘carbon tax’.

3.94  To generate illustrative paths tor corbon tox revenues in the scenarios presented later in this
chopter, we need to make assumptions for the emissions that will be taxed and the rate ot
which they will be taxed. For emissions, we simply use gross emissions from the CCC's
balanced pathway (i.e. excluding the negative emissions from removals and land sinks). For
the tax rate, in the absence of any Government staternents about use of a full carbon tax,
we combine elements from Bank of Englond and CCC scenarios:

M ha of 2000, X2 par cond of emissions oround the warkd were covered by o corbon pricing spstem, silber o corbam tm or @ cap and
irode sypstem. Ses Waord Bank, Sicde and Trends of Cacban Pricing 2020, 20240,
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*  Owerall ‘shadow carbon price’. The Bank of England scenarios that form the basis of
our net-zero fiscal scenarios (described from paragraph 3.99) assume a rising path for
the shodow carbon price. This price covers both the explicit price set by a corbon tax
and the implicit or shadow price that captures the tox-equivalent effects of other
mitigation policies like bans on cerdain activities and other regulatory inferventions, It
rises over fime reflecting the need o incentivise progressively more costly forms of
carbon abatement as the lower-hanging fruit are picked off.™

«  The proportion of the shadow price delivered by a carbon tax. For simplicity, the Bank
has assumed that half the shadow price is delivered via a carbon fax. We use that as
the starting point for the fax rate in our scenarios. In the longer term, the amount
raised in tax per fonne would be unlikely to exceed the cost of removals via direct air
CC35 (which in effect puts a ceiling on marginal obatement costs, as firms could, in
theory, choose either fo pay for the cost of removal or pay the tax). So to keep the tax
rate from rising above these costs in the CCC's balanced pothway, we assume the
preportion of the shadow carbon price delivered by taxing emissions falls to o quarter
in 2050-51. This would be consistent with a rising share of the shadow price being
delivered by non-tax policies such as outright bans.

*  The resulting carbon tax rate. The assumptions described above yield o tax rate (in real
2019 prices) that starts at £101 per tonne in 2026-27 (the first yeor beyond our March
EFO forecast horizon). That would be significantly higher than the rates underpinning
our March forecast, which were based on EU ETS carbon price futures and existing
policy with respect fo the corbon price floor [|i\ra- times higher than the ET5 alone and
three times higher than the ETS plus carbon price floor). The tax rate then rises steadily
further to reach £187 per tonne at the scenario horizon in 2050-51 [Chart 3.22).

Chart 3.22: Real-terms carbon tax rates: outturn and scenano assumphon
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3.95  We base the first five years of our scenario on tax policy as set by the Government at the
time of our March forecast, so assume for these projections thaot all emissions become
subject fo corbon taxes ot higher rates from 2026-27 onwards. (In effect, this means that
more than half of the Bank's shadew price of carbon is delivered by regulatory or other
policies in the first five years of the scenario.) On this basis, additional carbon tax revenves
start at 1.8 per cent of GDP in 2026-27 (o step chonge that in reality one might expect to
be phased in over time). Thereafter revenues fall steadily to reach 0.5 per cent of GDP in
2050-51, os falling emissions more than outweigh the positive effect of the confinuously
rising tax rate. These addifional revenues come from two sources:

*  Sectors that already pay a carbon price under existing policy |elediricity supply, industry
and aviation). Less than 10 per cent of the additional revenue comes from levying a
higher carbon price on these sectors, This raises 0.3 per cent of GDP in 2026-27 and
falls to less than 0.1 per cent from 2035-36 onwards as emissions decrease, primarily
in the electricity supply and industry sectors,

*  Sectors that currently do not pay a carbon price. Over 90 per cent of the additional
revenue comes from expanding the tax base to cover all other emissions. This raises
1.5 per cent of GDP in 2026-27, falling 1o 0.5 per cent of GDP in 2050-51 as
emissions fall ot o faster rate than the tax rafe rises.

Chart 3.23: Additional carbon fax revenues
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396 Carbon tax revenues would be sensitive lo the pace of decarbonisation and the choice of
tax rale, The effect of differences in either would be linear — with the response to differences
in emissions being one-for-one, while the response to a higher tax rate would less than one-
for-ane due to its effect on emissions. The risks posed by these sensitivities could be
expecied to rige over time, In 2026-27, carbon tax revenues would be relatively cerlain as
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they would be spread across many sectors of the econamy. By contrast, in 2050-51 around
B0 per cent of revenues come from the agriculture, aviation and land-use sectors in which
decarbonisation of activity is least successful. Revenues would be highly uncertain at this
stage since the narrow tax bose and high tax rate would mean even small differences in the
pace of emissions abaternent could have large effects on revenue,

Total direct impact on receipts

397  Combining the receipts lost due to emissions reductions and these gained from taxing all
emissions delivers a net increase in revenue from 2026-27 through fo 2035-36 (peaking ot
1.6 per cent GDP in 2026-27), but o nel reduction thereafter |eventually reaching 1.1 per
cent of GDP in 2050-51) [Chart 3.24). Over the full period, the early gains are ultimately
outweighed by the subsequent losses - and in steady-state they would leave the public
finances in a weaker posifion in the absence of offsetting policy measures.

Chart 3.24: Total direct impact of the fransition to net zere on receipts
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Fiscal scenarios for achieving net zero emissions

398  Fiscal risks (both positive and negalive)] come not only from adapting to whatever global
warming is allowed to occur, but also from our efforts to prevent further climate change.
Other than for the very largest emitters, these etforts will be small relative to the sum of
global mitigation activity. So while the UK Government has considerable contral over the
effort that is put into decarbonising activity at home, the fiscal risks posed by the transition
will also depend to a significant extent, on the success or atherwise of other countries’ efforts
to get to net zero and how low-emissions technologies and their costs evolve.
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3.99  In this section, we begin by exploring the economic and fiscal implications for the UK of a
smooth global transition fo net zero by 2050, as illustrated in the ‘early aclion’ scenario
constructed by the Bank of England for the purpose of exploring its implications for the
financial system.™ The Bank’'s scenaric adapls a global scenarie produced by the NGFS,™
in which global corbon prices are raised progressively over the next three decades leading
to global CO; emissions being reduced progressively to net zero by 2030, and is consistent
with liriting warming fo 1.8°C by that point. Within this global path, the UK is also assumed
to eliminate all net greenhouse gos emissions by the middle of the century.

3,100 This scenario is consistent with the world and the UK putting in place the policies necessary
to achieve ambitious emissions targets, and doing so in a timely manner, thereby meeting
the objectives of the Paris agreement with a minimum of disruption to economic activity. It is
therefore in some senses an oplimistic scenario, since such policies are largely vet to be
set,”™ On existing policies alone, much greater warming is in prospect, os outlined in
paragraphs 3.8 to 3.9, and 3.32 above, It is by no means clear yet that net zero will be
achieved.

3.101 After detailing the economic and fiscal implications of this early action scenario, this section
then explores the sensilivity of our results to varying key assumptions in order 1o illusirate
some of the trade-offs and uncertainties inherent in the transition o net zero. We consider:

«  adion versus inadion in tackling climate change;
=  early aclion versuz late aclion in the transition fo net zero;

«  the uncertain implications for productivity of the substantial amounts of investment

necessary fo bring emissions down fo net zero;
=  high versus low public spending shares of this investment; and

*  allernative ways of calibrating long-term policy assumplions in respect of the tax
burden on motoring and the degree to which public investment in decarbonisation is
additional or is allocoted from the amounts implicit in our baseline assumptions,

3.102 There are, of course, many other sources of uncerainty that could be explored in future
work. For example, increased whole economy investment could have implicafions for
interes! rates, which, as we document in Chapler 4, the public finances have become more
sensitive to in recent years. Bul a successful transition will reduce the economy’s sensitivity fo
fluctuations in il prices, which have been the source of macroeconomic shocks in the past.

% Bank af Englare, Ky ebamants of the 202] Beanie! Exploraleny Soonana; Fooachal rsks fram cfimate changa, Jeoe 2021,

M Specifically, tha orderly ‘Ml Zera 2050° scenaria, as described in Metwork for Greening the Finoncal Systemn, MGFS Climate Scenarios
far conteel banks and supacmenes, Juce 200

N L Climarle Action Tracker, Climafe summil momandum = Moy 2021, 2021 end COC, Nof Zong; The UKs confribution fo stopping
fpasbal v, Moy 2019,
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Early action scenario

Climate and economic assumphons

3.103 As noted, this scenario is based on the Bank's early action scenario, with the assumed
*shadow carbon price’™ and the path for emissions drown frem the corresponding NGFS
scenario. The shadow carben price rises steadily over the next 30 years from 330 a tonne to
3889 a tonne (in real 2010 U35 dollars), such that glabal CO: emissions drop to close to net
zaro by 2050." This is assumed to keep global warming to 1.8°C above pre-industrial times
at the scenaria’s 2050 horizon and within 1.5°C of warming by the end of the century.

Chart 3.25: Scenario assumptions: global carbon price, emissions and temperature
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3.104 The Bank's scenario is presented in ferms of real GDP differences from a purely hypothetical
baseline without further global warming, but also with none of the costs of achieving that.
S0 the baseline is emphatically not a ‘do nothing' scenario, which would involve a greater
degree of warming and all the economic and fiscal costs that that would bring.

3.105 Real GDP ends up 1.4 per cent below the baseline by 2050, with that loss having been
incurred by 2030 and with a peak loss of around 2 per cent in the mid-2030s. These are
modest differences when set ogainst expected growth over the peried [Chart 3.246). Higher
carbon prices and other policies at the global level are introduced early and gradually over
the next 30 years, so that the world transitions smoathly to net zero over that period.
Consumers, businesses and financial markets gradually align their activities to a low-carbon
economy, so there is only a moderate crystallisation of transition risks. Successfully
stabilising global temperatures means that physical risks remain limited too, though they do
increase from current levels due to the additional warming that takes place.

T “ilodow Enen al earban' cavarn salk e axplica pEca il h'rﬂ-l‘,l::r‘lrnn Bz el thae impd el o ahodew (gt~ "l{il::q.tqut T dpx-

equivalert efects of other mitigotfon policies like bons on certain ociivifies ond other regulaicry inderserfions.

¥ b |hey are producing o glabally caraislent scencrie e emimicns, the HNGFS da nol provide a path ke smiseions inlhe G Alws, The
globol neductions assumed by B NGFS are slightly morne frontlicaded than assomed in tha UK in s ©OCOC's bolanced red pero poitway
falihcugh as boih scenarios orsume emissions fall fram current levels jo gero over 30 yeors the oweroge poce is broadly consigend).
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Chart 3.26: Early action scenario: real GDP
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3.106 To construct a fiscal scenario from the starting point of these Bank assumptions, we take the
percentage shortfall in real GDP and apply it to the baseline path for nominal GDP set out
in our latest long-term economic determinants."' The scenario uses a path for long-ferm
interest rates that converges to cur long-term economic determinants.™

Revenue and spending assumptions

3.107 The tizcal scenarios are constructed using differences from o baseline path that is identical
to our March 2021 EFO forecost until 2025-26. Beyond that point, the boseline assumes net
investment is held ot its 2025-26 level as a share of GDP, the current budget is held in
balance, and stock-flow adjustments (loons and other financial fronsactions that offect debt
but not the de-ficiﬂ are stable at less than 1 per cent of GDP. This baseline absiracts from the
large long-term fiscal pressures that feature in our Fiscal sustainobility reports, although of
course climate change will need fo be oddressed alongside those pressures, not instead of
themn. The baseline therefore assumes thot public sector net borrowing (PSMB) is constant ot
2.7 per cent of GDP and that public sector net debt [PSMD) falls gently from 104 per cent of
GDP in 2025-26 to reoch 95 per cent of GDP in 2050-51.

3.108 Construding the fiscal scenarios involves three steps. First, we add the direct fiscal costs of
the transition to the baseline using assumptions detailed in the preceding seclion:

=  Metf zero public spending. The direct effects of the transition on public spending are
based on whole economy costs from the CCC's balonced pothway aond our central
varant for the public spending share of those costs (shown in Chart 3.1% above).

" b published o o wpplormantary relense foe owr March 2021 Bconomic ond fisond outook, avsiloble on our wobsio.
2 Snacifically, it uses the somes palh os Chapler 4's *higher B ond 3 scerario.
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«  Met zero receipts losses. These losses of existing tax revenues that are somehow linked
to emissions are bosed on the CCC's balanced pothwoy assumplions and our own
modelling of their implications (shown in Chart 3,24).

+«  Additional carbon tax revenues. These are based on the CCC's balanced pathway for
emissions, and a carbon fax rate that drows on elements of the Bank's and the CCC's
scenarios (the fox rate and revenues are shown in Charts 3.22 and 3.23 respectively).

3,109 Mext, we odd the indirect fiscal consequences of the different path for real GDP, We have
vsed o very simple opprooch to model these effects:

«  Mon-climate-relaled receipts are assumed to move one-fer-one with nominal GDP, so
the non-climate-reloted receipts-to-GDFP ratio is invariant between scenarios. This is
similar to the assumption we use in our long-term fiscal sustainability analysis. It is also
consistent with historical evidence that the fiscol drog inherent in the tox system, which
means that, all else equal, receipts move by more than one-tor-one with GOP in the
short ferm, has historically been offset by the consequences of tax policy changes [or
other foctors weighing on tax receipts) over the longer term.*

+  For non-climate-reloted public spending, we assume that the volume of public services
and public investment is held constant, while all other spending moves in line with
nominal GDP. Thizs is a bespoke assumption for the purposes of these cimaote
scenarios thot illustrates the extent fo which spending would rise [or fall) os o share of
GDF to maintain the volume of public services and investment in the baseline. It difters
from our standard long-term approach of assuming that all spending moves one-for-
one with GDP, which in effect assumes that policy settings are adjusted to reflect the
amount of revenue the economy can generate. This results in an elosticity of o half on
total public spending relative o GDP, since public services and investment spending
make up roughly half of total spending. This means that the spending-to-GDP ratio
varies inversely with differences in the real GDP path across the scenaric.

3,110 Finally, we add the debl interest consequences of any differences in borrowing (positive or
negative] between the scenario and the baseline.

Fiscal scenario results

3.111 The fiscal implicofions of the early odion scenario are madest in the first half of the period,
thanks to the largely offsetting effects on receipts and spending, but they become
increasingly negative in the second half of the peried [Chart 3.27). This path reflects:

»  Raeceipts. Existing emissions-related receipts {mainly fuel duty) fall below the baseline,
but additional carbon tax revenues more than offset these losses initially. This leaves
receipts higher as a share of GDP unfil 2035-36. But the combination of declining
carbon fax revenues (os emissions fall) and the continuing falls in emissions-related tax

bases means that by 2050-51 receipts are 1.1 per cent of GDFP lower.

¥ Son Toble | in Balingo, V., Benede’, D, de Moal], B and Horregaord, 1., Toor buopancy in OECD couniries, [MF Yorking Papens Mo
145010, Intermaticnal Monstory Fund, June 2014,
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«  Spending. Public spending is higher than the baseline throughout, peaking at 0.9 per
cent of GDP higher in 2035-36 when investiment costs and indirect effects of the real
GDPF loss are both near their peaks. By 2050-51, spending is 0.5 per cent of GDP
higher, Of this difference, around twe-fifths reflects mitigation-related public spending
and three-fifths comes from the smaller economy requiring higher public spending os
a share of GDP to maintain a constant volume of public services and investment.

+  Borrowing. Higher spending on decarbonisation and the loss of some existing tax
receipts inifially raises borrowing, then briefly falls below the boseline between 2026-
27 and 2031-32 thanks to additional carbon tax revenues exceeding the various fiscal
costs, The adverse effect on borrowing then becomes progressively larger as the
receipls consequences of the transition grow, leaving borrowing 2.3 per cent of GDP
higher than the baseline in 2050.51,

«  Debt. The cumulative effect of this path for borrowing on the debt-to-GDP ratio leaves
it close to the baseline in the first half of the period, but places it on a rising path
thereafter. By 2050-51, PSMND is 21 per cent of GDP higher than the baseline
{somewhal less than the overall increase as a result of the pandemic).

Chart 3.27: Early action scenario: key fiscal aggregates
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3112 Chart 3.28 breaks down the contributions from various sources fo the difference between
the debt-to-GDP ratic in the early action scenarie and the baseline, It shows how the
variation across time is dominaled by tax-reloted assumplions, as emissions-related
revenues fall away progressively while carbon fax revenues initially step up sharply before
declining progressively too. The direct public spending consequences of the transition build
up steadily, as do the indirect effects on public spending as the volume of public services
and non-climate-related investment is maintained in o smaller economy. The debt interest
consequences of oll these factors combined build slowly inifially, but foster later.

3,113 By 2050-51, the cumulative contribution of higher carbon tax revenues |14.2 per cent of
GDP) offsets around three-quarters of the cumulative loss of existing receipts due to
decarbonisation (19.4 per cent], so these receipts in total explain a quarter of the 21 per
cent of GDP increase in debt (adding 5.2 per cent of GDF). Public spending on
decarbonisation itself explains almost a third of the rise (6.0 per cent of GDP), while
maintaining public services in a smaller economy exploins around a quarter of it (4.7 per
cent of GDP). The remainder is largely higher debt interest spending (3.5 per cent of GDP),
with @ smaller GDP denominator also roising the debi-to-GDP ratic slightly (1.4 per cent), it
is notable that additional carbon tox revenues over the period os a whole are greater than
the 10.7 per cent of GDP cost of net zere public spending and the smaller economy
combined.

Chart 3.28: Early action scenario: differences from the basaline debt-to-GDP ratio
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3.114 This early oction scenaric provides a plousible net-zero consistent reference scenario against
which to test sensitivities fo different assumptions. In what follows, we use the same

economic and fiscal assumplions as in the early action scenario unless otherwise stated.
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Action versus inaction in tackling climate change

3.115 llustrating the fiscal costs to the UK of global inaction in tackling climate change relative to
our 30-year early action scenario is not straightforward. The costs of mitigation show up
within this horizon, but the benefits of preventing warming largely do not, even though
choices taken by the middle of the century will have lasting influences on the trajectory of
global warming beyond that point. In addition, severe climate change does not just alter a
given central outcome in any given year, it is alse likely to increase the likelihood and
magnitude of tail-risk events occurring, due to extreme weather events here and/or the
resulfing mass migration and conflicts that might result in hotter, drier parts of the world.

3.114 To address these issues, the Bank of England produced o ‘no additional acfion” scenario
that provides some insight info this question. In this scenario, it assumes that no action is
taken to tackle climate change beyond the policies already in place before 2021, To
highlight the potential physical risks that would eventually crystallise in this scenario,
significant warming is assumed to fake ploce immediately and reach 3.3°C by 2050. This is
outside the temperature changes implied by most climate models, reflecting a 30-year
"shifting forward in time" of temperature increases in order to explore more extreme risks.

3.117 Physical risks in this scenario are therefore *high’ [compared to ‘limited’ risks in the early
oction scenaria). This means there are both greater pressures {from rising temperotures and
sea levels) and also larger and more frequent shocks (such as heatwaves, wildfires and
severe flooding). As a result, although transition risks are lower than in the early action
scenario, the crystallisation of more severe physical risks lowers the level of GDP to around
B per cent below the baseline in 2050 (more than tive times greater than in the early action
scenario). Moreover, inaction is assumed to result in permanently lower growth, so the GOP
shortfall would continue increasing therecfier.

3. 118 Given the temporal shift underpinning the Bank's no additional action scenario, we have
not produced a corresponding fiscal scenario. Instead, earlier in the chapter we showed the
illustrative fiscal consequences of completely unmitigated warming in which almeospheric
CO; concentrations double (the international benchmark ‘RCP 8.5° scenario). This would
result in both higher average temperatures and o much greater risk of crossing climate
tipping points that lead to even more extreme outcomes. (Of course, such a scenario now
appears increasingly unlikely = it would fail to take into account mitigation policies already
in place and factored into the Bank's no additional action scenaric. |

3,119 Qur illustration of the potential costs of completely unmitigoted global warming was shown
in Chart 3.6 above, reflecting not only increased pressures on the public finonces, but also
that by 2100 shocks eccur twice as often as historically ond are twice as costly when thay
do. This increases debt by over 100 per cent of GDP by 2100, relative fo o stylised boseline
without climate change. These figures are based on exiremely brood-brush assumptions,
but do serve to highlight the magnitude of the fiscal costs that might be avoided by
successfully stabilising global temperatures in [ine with the Paris targets.
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3.120 A true ‘current policy” fiscal scenario that incorporates anly actions underpinned by firm
policies thot have alreody been announced would therefore lie somewhere between this
illustration of catastrophic unmitigated warming and the early action scenario. Introducing
the policies necessary fo meet the climate fargets that are set out in legislafion in the UK and
increasingly being adopted elsewhere would shift the ‘current palicy’ oulcome further away
from the cotastrophic scenario. But this is very much still work in progress.

Early versus late action in tackling climate change

The costs and benefits of early and late action

3.121 When considering the fiscal implications of net-zero transition risks it is useful to consider
how the potential impacts of early action might compare to acling later:

«  Early adion. The costs of new technologies tend to fall rapidly once deployment has
reached critical mass, leading fo changes in expectations that drive increased demand
and the pressure for innovation. Acting early could place the economy on a better path
than will be available later, for example by increasing proeductivity and copturing
global market share by being the originator of successful low-carbon technologies, or
from lower input costs associoted with being an early adopter - giving time for supply
chains fo develop and the costs of technology to fall {particularly for domestically
focused markets, where the scope for relying on other countries is more limited). And
some elements of the fransition invelve very large volumes of activity - such as
electrifying thousands of miles of roilway or the heating systems in millions of private
homes. |n these areas, early and sustoined adion can mean less pressure on supply
chains and costs than would happen in a later and hurried transition. But these
potential gains need to be weighed against the uncertainties that come with early
acfion, such as the possibility of invesfing in what proves to be the wrong technologies,
or of a larger share of investment taking ploce while unit costs are high.

® Delayed adion. Waiting provides the opportunity of freeriding on other countries’
investments in new technologies, so that they bear the costs of inifial uncertainties and
of any frial and error aleng the way, after which o successful technology con be
odopted ot lower cost at o loter date. But it also poses risks, with continued investment
in emissions-intensive assefs in the meantime increasing the amount of premature
scrapping of those assets in a later and foster transition. A greater share of low-
emissions technologies might also have to be imported, with foreign direct investment
in net-zero industries having flowed to other markets. And if deloyed action in the UK
were fo take place in the context of early climate acion by cur majer troding partners,
there would be an odditional risk of losing export market share if they chose to impose
carbon tariffs of the border.

3.122 One cannot be cerfain as to which path poses the grealest fiscal risks or oppertunities given
the many global and domestic factors of play. Either could be delivered in more predictable

or disruptive ways, with respectively smaller and larger economic costs. One thing is cleor -
developments since we last looked ot climaote-related risks in our 2019 FRR point to inaction
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in the race fo net zero increasing the risk of being an outlier in the global transition. Mot
only have 131 countries now committed to net zero emissions fargets or have them under
consideration, those countries now include each of the top three emitters: the United States
[commitied fo net zero by 2050],* China [by 2060, peaking by 2030),* and the European
Unien (by 2050).% Together they made up 49 per cent of global GDP in 2019, before the
pandemic struck, and were the destination for 48 per cent of the UK's goods exports. This
momentum is alse apparent in the actions of investors and courts in baolstering the emissions
reduction stralegies of some of the world's mojor oil ond gos companies in the light of more
ambitious official targets.” Moreover, the EU is already of an advanced stage in its
consideration of a carbon border adjustment mechanism that one study estimates could, in
a ‘maximum divergence’ scenano, affect up to a third of UK exports to the EU, with the steel
sector parficularly hard hit due to the high shore of its output that is sold to the EUL*

A late action scenario

3,123  In the context of these uncertainties, the Bank of England’s ‘late action” scenario helps
provide a guide to the potential costs of acting late - and in particular of doing so abruptly,
preventing househeolds, businesses and financial markets from adjusting their activities
aradually. In this scenario, the UK and the rest of the world do not toke decisive steps to cut
emissions until the 20305 and subsequent action must be more aggressive as a resulf to
bring global emissions down more sharply to get to nel zero by 2050, The sharp rise in the
carbon price necessary to achieve this results in o period of mocroeconomic disrupfion and
leads to carbon-intensive capital being scrapped before the end of its economic lite.
Physical risks increase more rapidly than in the early action scenario, but remain modest
relative to an unmitigoted climate change scenano. In this scenario, real GDP settles 3.2 per
cent below the early action scenario in 2050, following a period of disruption in which the
loss of output relative to this scenario peaks at 6.6 per cent in 2033-34,

3.124  In addition to this different GDP path, we vary our assumptions aboul tax and spending:

*  We make four adjustments to nel zero public spending. First, the whole economy costs
from the CCC's balanced pathway are concentrated in a period of two decades rather
than three. Second, they are increased by 25 per cent in aggregate during the period
2030 1o 2050 to reflect cost savings associated with large-scale deployment being
realised more slowly, as well as pressures on supply chains being greater from o faster
transifion. Third, further additional costs are included 1o reflect higher cost remavals in
respect of higher residual emissions from sectors where it proves impossible 1o
decarbonise fully by 2050, such as domestic heating. Finally, operating savings are
concentrated info a period of two decades in line with deployment, but unlike for costs,
wit do not vary the amounts saved. All old this raises the whole economy investment
by 21 per cent relative 1o the balanced pathway., We assume that half of the additional

M The White Houss, Executive Ordar on anH'lrrp the Chmode Crisis of Home and Absood, 27 Jorwory 2021,

B Mirsstry af Foraign Aflain of the People’s RBapublic of Ching, Sotemant by HLE. Xi finping Prasrdant of e Peopde's Republes of Cheng of
tfve Genenal Debare of the 75k Session of The United Mafions General Assembly, 72 September 2000,

B Burspean Coursil, Euragsan Counal concluions, 17 December 2019,

¥ Finomcial Tienes, Defeals for Big O mork ‘seo chonge’ in climoie botte, 27 May H021.

5 Burks, J., Soo, M., Tovlor, C. and L, F., Whot does on EU Carbon Barder Adjustroeent Mecharsism meon for the UKE. Apal 2021,
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whole economy cost is borne by the public sector, almost doubling net zero public
spending over the full period.

= Receipts from emissions-intensive activities only begin lo fall rapidly after 2031.32
reflecting the slower initial progress. This is based on the CCC's headwinds scenario in

which the transition 1o eleciric vehicles fakes place more slowly, so that receipts from
fuel duty and vehicle excise duty fall a litile less quickly than in the balanced pathway.

«  Carbon tax revenuves are lower across the whole period due to full emissions coverage
at higher tax rates not coming into effect until 2031-32, though the tax rate quickly
rises to above that in the early action scenario. But this leaves five years' worth of
emissions untaxed relative to that scenario. On an annual basis, additional revenues
move above the early action scenario fram 2034-35 onwards thanks to the higher tax
rate and the higher path for gross emissions, with the latter falling more slowly than in
the early action scenario and remaining higher in 2050.51.

3.125 The debt-to-GDP ratio in the late action scenario is fractionally lower than the early adlion
scenario unfil the mid-2020s thanks to the slower pace ot which emissions-related receipts
are lost. It then moves a little obove the early action scenario in the second half of the
20205 because of the lack of additional carben tax revenues. But the material differences
begin in the 20305 as a result of the economic disruplion caused by the disorderly
imposition of more stringent policies, the higher cost of the transition that is borne by public
spending, and the lower long-term path for GDP. These combine to raise public spending to
1.2 per cent of GDP above the early action scenario on average in the two decades to
2050-51. This higher primary spending is parily offset by addifional carbon tax revenues,
lecwing borrowing between 0.9 and 1.8 per cent of GDP higher than the early action
scanario batween 2031-32 and 2050-51. This leaves debt 23 per cent of GDP higher in
2050-51, roughly doubling the fiscal cost of bringing emissions down 1o net zero.
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Chart 3.29: Early action versus late action scenarios: fiscal aggregates
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The potential consequences for productivity

3.126 Qwer the long term, productivity growth is the key determinant of fiscal sustainability since it
underping growth in all the major tax bases, which in furn provide the resources to meet
demands for public spending. Even small differences in productivity growth cumulated over
extended periods can have material consequences for the public finonces, The effects of
global warming and decarbonisation on productivity are uncertain, as discussed in
paragraphs 3.121 to 3.122 above. There are examples of low-carbon technologies whose
costs have fallen so far and so quickly that they are now cheaper than the fossil-fuel
technalogies they replace (as with solar and wind power, for example)™, and others where
that is expected to be the cose in the relatively near fulure (os with electric cars). 50 an
opfimistic scenario in which decarbonisation actually boeosts productivity is not impossible,™
But equally, the costs of such a major structural change over a sustained period could easily

* Owr Warld in Dota, Why did renewalies becomae so cheap so fosH And wi? can we do fo use ihis global cpparunity for grean
gm‘ﬁ%?, J0R0,

= Sarenral atuchen hevw corsidered chanmels aleng which the fremilien b gresrs lechnalegies could rese praductivly, Far axampla,
Mealy, P. and Teylelboym, A, Economic compiexily and the green economy, 2071, wses network analysis o demonsinale thal it is easier
for couniries & become comipelilive in new green produc hal require similar pradudion mopabi e and knese-hoee o sxigfing seclar,
while Mortn, B, Unsvwordh, 5., Vabero, A ond Verhosven, D., fnnovoton for o stong ond sustodnoblo recoveny, 1000, compore broad
calegories of gresn lechnologies and find ihal fhe UK is relaotively specialised in oceon and wind enengy,
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be greater than assumed - for example, if policy needs to change course unexpectedly or if
a technology that has been heavily invested in proves unsuccessful,

3.127 The Bank's early aclion scenario assumes a modest hit 1o real GDP from physical and
transifion risks over the next 30 years, with real GDP growth over the coming decade a litile
over (.1 per cent points a year lower than in the baseline. To test the sensitivity of our fiscal
scenario results to different productivity paths, we therefore vary real GDP growth by 0.1
percentage points a year fo either side of the early action scenario — giving 3 per cent
differences in the level of GDP in 2050.51, This means real GDP settles ot 1.6 per cent
above the Bank's hypothetical baseline in the upside productivity variant, but 4.4 per cent
below it in the downside variant, The latter is in line with the late action scenario in 2050,
but invalves none of the intervening macroeconomic disruption, nor any of the additional
direct fiscal consequences included in that scenario,

3,128  In the high productivity variant, the larger economy, and the lower spending as a share of
GDP that results, lowers debt by 11 per cent of GDP relative to the early action scenario by
2050-51. This difference includes the modest debt interest savings associated with lower
primary spending. The results are broadly symmetrical in the low produdivity variant.

Chart 3.30: Alternative productivity variants: real GDP and the debt-to-GDP ratio
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High versus low public sector share of net zero investment

3.129 As discussed earlier in the chapter, there is considerable uncertainty over the whole
economy invesiment costs of the fransifion and the degree to which those costs will be borme
by the public sector. Even holding the whole economy costs constant at those implied by the
CCC's balanced pathway, cur high variant for the public share of the total resulls in debt in
2050-51 being 5.9 per cent of GDP above the early policy action scenario; while the low
variant results in debt being 5.2 per cent of GDP below that scenario (Chart 3.317).

3.130 This simple sensitivity analysis does not incorporate any feedback from the higher or lower
poths of public investment to GDP growth or the cost of low-carbon technologies. Given the
varicus market foilures and distortions that hold back private investment in decarbonisation,
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it could be the case that early public investment yields future fiscal benefits from more rapid
deployment, lower costs and higher productivity than would otherwise have been achieved,
But, as with early aclion in general, it could also be the cose that investment is wasted on
the wrong technolegies or on those whose costs fall rapidly due fo global developments,

Chart 3.31: MNet zero public spending variants: spending and debt-to-GDP ratios
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Potential for offsetting fiscal policy adjustmaents

3.131 Two important assumptions in our early action scenario relate fo future policy settings where
there is currently no clear statement of long-term government policy = namely, those
relafing to public investment and fo taxes on motoring. In essence, our scenario reflects both
in their most costly form - all net zero public investment is aodditional to the baseline ond all
loss of fuel duty and vehicle excise duly is reflected in higher borrowing. 5o, ancther
sensitivity worth illustrating is the effect of potential offsetting policy odjustments. We can do
this by instead defining long-term policy assumptions in their least costly way, with all net
zero public investment allocated from within existing bedgets and with the tox burden on
miotoring maintained as existing taxes fall away. [The former might be more plousible at the
current juncture than it would have been in recent decades since the Government plans o
sustain public investment at multi-decade highs in the coming years.)

Public investment

3.132 Qur baseline assumes that public sector net investment [PSMI) will continue throughout the
period ot the 2.7 per cent of GDP it reaches in 2025-26. As net zera public investment
averaoges 0.4 per cent of GDP across the period and peaks of 0.5 per cent of GDP in 2028-
29, it need not all be odditional to existing totals, Indeed, if, ot the other extreme, all net
zero investment were allocoted from within the baseline it would make up only 13 per cent
of PSMI on average over the period, peaking at 17 per cent in 2028.29,

3,133 If net zero public investrment were all allocoted from within the boseline instead of baing
additional, PSMNI would remain at 2.8 per cent of GDP throughout the period [a little higher
than the baseline due to the indirect effects from a smaller economy) rather than averaging
3.1 per cent of GDP. As o result, FSMD would be 8.4 per cent of GDP lower by 205051
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than in our early action scenario, including the effects of lower debt interest spending [Char
3.32). This would reduce the increase in debt at that point by around two-fifths,

Chart 3.32: Public investment additionality sensifivities
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Taxes on motering

3.134 Qur scenarios assume that receipls lost through the decarbonisation of molaring lead fo
progressively higher borrowing and debt. But since this is a predictable tax cut for moloring,
the Government could instead choose to levy a different tax 1o maintain revenues from
moloring even as the tax bases for fuel duty and VED are eroded. For example, the CCC's
sicth Carbon Budget advice noted that this loss of tax revenues would have the side effect of
increasing congestion, and that 1o address both the fiscal cost and the greater congestion
"some form of rood pricing 15 likely to be necessary” and that road-user charges “could
apply to all vehicle types and be set af a level to fill the gap left by fual duty™.”! Indeed, the
Government's Ten Point Plan for a Green Industrial Revolution states that “we will need lo
ensure that the tax system encourages the uploke of [electric vehicles] and that revenue from
matering taxes keeps pace with this change™.”™

3.135 If lost receipts from fuel duty and VED were replaced by an equivalent yielding levy on
motoring [of whatever form), receipts in 2050-51 would be 1.5 per cent of GDP higher and
PSMND would be 24 per cent of GDP lower than in the early action scenario [Chart 3.33).
This would more than offset the net impact of the fransition on debt at that peint, leaving the
debt-to-GDP ratic lower than the baseline. This illustrates how additional carben tax
revenues in the early action scenario are sufficient to pay for the transition and its economic
consequences, 5o long as the fax burden on motoring is maintained,

¥ Sin Bax 6.5, Climole Change Commilles, The Sidh Corkan Budgal: The UKz path fo Nl Zero, Decanvber 200
" Deportmand of Business, Enangy & Industriol Sirotegy and tha Prinne Minister"s Offics, The Tan Poind Plan for o Green Industnial
Reveribeticary, Movembar 20020,
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Chart 3.33: Motoring tax sensitivities
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Combined sensitivities

3.136 Combining these two alternative foermulations of our long-term pelicy assumptions [such
that net zero investment is allocated from within existing totals and fuel duty and VED
replaced by an alternafive tox on motoring), PSMD would be 32 per cent of GDP lower in
2050-51 than in the early acdion scenario [Chart 3.34). This would be 12 per cent of GDP
lower than the baseline, illustrating the extent to which additional carbon tax revenues and
use of the existing public investment envelope to fund net zero investment could limit the
fiscal consequences of early adion to reduce the UK's emissions fo net zero,

Chart 3.34: Long-term policy assumption sensitivities: debt-to-GDP ratio
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Summary of alternative scenarios and sensitivities

3.137 The fiscal implications of different paths to net zero vary widely. The impact on public sector
net debt in 2050-51 ranges from a decrease of 12 per cent of GDP in the most fiscally
fovourable scenario (in which early adlion is combined with funding net zero investment
from existing totals and maintaining the tax burden on metering), up to an increase of 43
per cent of GDP in the most fiscally costly one {in the late action scenario that combines
both higher investment costs and economic disruplion due to policy measures being
introduced abruptly) (Chart 3.35). In vidually oll variants, the largest moving parts relate 1o
revenues — the receipts lost from decarbonisation and thoze gained from taxing all
emissions and at higher rates. The direct cost of public spending on the transition is modest
by comparison in all but the late action scenarie and the high spending variant. But in terms
of the largest source of difference between the scenarios relative to the early action
reference point, it is the path of GDP and the indirect fiscal consequences from maintaining
public services and non-climate-related investment in real terms that is most imporant. This
illustrates once more the vital importance of productivity growth for fiscal sustainability.

Chart 3.35: Contributiens te PSMND scenaric differences from baseline
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3.138 Owr fiscal scenario results and their relative positions reflect the assumptions that underpin
them, which vary in their sophistication. Refining them will form part of our future work on
climate change, including os the Government sets out the further policy measures that will
be necessary to meet its net zero target. Table 3.3 records the key assumptions that
underpin each scenario. The components of each are availoble on our website fo allow
users fo vary them or to combine elements from different scenarios to prepare their own.
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Table 3.3: Summary of climate-related scenario assumptions

Early oction scenario . Balanced Cantral Central Early

Late aclon scenaric 4.6 Lete Lote  Heodwinds Late
High productivily varant 1.6 Balonced  Cantrd  Central Early
Low productivity variont -4.4  Balonced Cantral Cantral Early
High spending variani -1.4  Balanced High Cantral Early
Low spending variont «1.4  Balonced L Cantral Early
Het zare investmant fram axisting folals -1.4 Balarced Cantral Cantral Early
Matoring fox revenues moinioined 1.4  Balonced Cantral Cantral Early
Investment included and motering maintained -1.4  Balomced Cantral Caniral Early

| Balonced is the bofanced net zero potfrway

Conclusions

3.139 Qwer the past year, we have seen how a pandemic and the palicy measures necessary fo
bring it under control have changed our daily lives. We all hope that these changes will
prove fo have been temporary. Unmitigated global warming has the capacity to deliver
catastrophic changes to lives and livelihoods — and would be essenfially irreversible.

3.140 Twenty-four years on from the Kyoto climate agreements, global emissions have yet fo peak
and global temperatures have been rising unusually quickly. Against this bockdrop, the
2015 Paris agreement, and the nafional fargets flowing from it, are designed to limit further
glr:ui:u;ﬂ warming and to mitigate ogainst the worst of its effects. The UK is among 131
countries that now have in ploce or are considering net zero emissions targets. But even on
more opfimistic :puiha that ossume policies come on stream for those targets to be met,
some further warming, and some associated economic costs, can be expected - as well as
some new growth oppeortunities. What might this mean for the UK's public finances?

«  Between now and 2050, the fiscal costs of reducing net emissions to zerc in the UK
could be significant but not exceptional. The CCC puts the cumulative 30-year
investment cost for the whole economy, plus the operating costs of removals, ot £1.4
frillien in real terms, with our central variant ossuming that the Government picks up
around a quarer of that cost. When combined with savings from more energy-efficient
buildings and vehicles, the net cost to the state is £344 billion in real terms. But spread
across three decades, this represents an average of just 0.4 per cent of GDP in
additional public spending each year. Fadoring in the costs of lost fuel duty and other
emissions-related revenues, and the fiscal impact of o modestly smaller economy,
partly offset by the yield from taxing carbon more heavily, the fiscal impact of
achieving net zero would add 21 per cent of GDP fo public sector net debt in 2050-51
[£469 billion in foday's terms). That would be somewhat less than the 23 per cent of
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GDP [£520 billion in today's terms) rise between 2019-20 and 2021-22 that we
expect as a result of the pandemic,

By international standards, the UK has made good progress in reducing emissions, but
there are greater challenges ahead. As of 2019, UK emissions were down 44 per cent
relative o 1990, In particular, the source of power generation with the highest
emissions - coal = has disoppeared from the energy mix thanks to concerted policy
efforts, notably the imposition of the ‘carben price floor” that taxed coal-fired power
generation very heavily, Decarbonising other sectors will present many technological
and delivery challenges. As regards technology, the challenge is perhaps greatest in
removals - parficularly the direct air capture variety that is not vel availoble ot scale, As
regards delivery, the challenge is perhaps greatest in domestic heating thanks to the
need to upgrade insulation and reploce gas boilers and other fossil-fuel heating
systems in more than 28 million homes. This accounts for a fifth of whole economy
investment costs - and the limited success of subsidy schemes introduced over the past
decade suggests that cost is not the only challenge for policymakers to overcome,

The costs of failing to get cimate change under control would be much larger than
those of bringing emissions down fo net zero. Our stylised unmitigated warming
scenario shows debt spiralling up to around 290 per cent of GDP thanks to the cost of
adapling to an ever hotter cimate and of more frequent and more costly economic
shocks (os the spillovers from increased conflict and mass migration are added 1o the
cost of more exdreme weather events). Viewing the costs of achieving net zero in this
context, it is clear the net benefits of o successful global response would be huge.

But the UK's direct contribution fo reducing global emissions can only ever be small.
The UK accounted for just 1 per cent of global emissions in 2019, whereas China
accounted for 24 per cent and the United States for 12 per cent. So, the fiscal risks
from unmitigated global warming are largely beyond the UK Government's control
{thaugh the UK can influence others” miligation efforts through its participation in
global fora such as this year's ‘COP26" UN climate change conference).

There could be significant fiscal benefits from transitioning to net zero sooner rather
than later, not least the additional revenues that would come from taxing all emissions
at higher rates. Our early aclion scenario assumes that additional carbon tax revenues
start in 2026-27 and the resulting revenues to 2050-51 are sufficient to cover the cost
of the public investment to get o net zero more than twice over. Early publicly led
action could also overcome the inertia that slows decarbonisation in some seclors. But
it would come with risks too — such as backing the wrong technologies or paying more
for the right ones than would be the case if global developments push costs down.

In the lenger term, the largest fiscal cost of achieving net zero is the loss of fuel duty
receipts. In effect, this is o large and predictoble fox cut on motoring = one that would,
all else equal, increase congestion on the UK's roods. Maintaining the tox burden on
matoring - as the Government hos suggested it will need to do - would therefore
address both the fiscal and congestion risks from this aspect of the fransifion.
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3.141 Finally, while there is no uncertainty around the fact that dimate change is happening or
what drives it, there is considerable uncertainty around the precise path for global
ternperatures and their economic consequences, and the trends and policies that will
influence the transition fo net zero over the next three decades. Will policy seftings in the UK
and globally evolve 1o match the emissions targets that are being set? How quickly will
technologies evolve and their costs fall? What will prove fo be the right balance between
taxing carbon and pulling other policy levers in incentivising decarbonisation? How
eftectively can the large-scale, multi-year processes involved in decarbonising millions of
buildings and other infrastructure be maonaged? As understanding of these and other issues
improves, the uncerfointy around the fiscal risks from climate change should abate.
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Introduction

4,1 The stock of government debt is both the resull of past fiscal risks crystallising and a source
of future fiscal risks. As noted in the introduction 1o this Fiscal risks report (FRR], UK public
sector net debl has almost quadrupled since the turn of the century, rising from 27 per cent
of GDP in 200001 to an expected 107 per cent of GDP by the end of 2021-22." This partly
reflects discrefionary decisions on the part of previous governments te run a looser fiscal
policy in normal times, often justified as o means of increasing public investment, which hos
risen from 0.3 per cent of GDP in 2000.01 to 2.7 per cent of GDP this year. However,
about two-thirds of that B0 per cent of GDP increase in debt occurred in the immediote
affermath of two major economic shocks: the 2008 financial crisis and the 2020
coronavirus pandemic.’ The risks that this elevated stock of debt itself poses to the fiscal
outleok depends in part on the future path of inferest raotes and the speed with which any
change in interest rates is reflected in the public sector's financing costs.

4.7 Debt interest costs amounted to 4.1 per cent of total public spending in 2019-20, down
from 9.8 per cent in 1980-81.7 They fell to 2.1 per cent in 2020-21, as debt interest costs
fell and fiscal support meoasures pushed spending up dromatically, but we expect them fo
remain ot a historically low 3.0 per cent of spending in 20253-26 once the pandemic’s
effects have largely possed. Debt interest costs reflect the stock of debt in issue ond the
interest paid thereon, which tends to vary with the maturity of each debt instrument. The
debt moturity structure also determines how quickly changes in market interest rates feed
through to debt interest costs. The Government also receives interest on its financial assets,
which is determined by similar faclors. Owver the past three decodes net interest payments by
the Government have follen sharply as a share of GDP, from 3.8 per cent in 1780-81 fo
0.9 per cent in 2020-21, despite the debi-to-GDP ratio rising sharply from 40.4 per cent to
100.2 per cent (Chart 4.1). This reflects the dowrward drift in short and long-term interest
rates fo historically low levels, both in absolute terms and relative to the growth rate of GDP,
a phenomenon commaon to many odvanced economies in recent years.

43 Despite this decline in interest rates ond costs over recent decodes, there is considerable
uncertainty around their future path. And higher post-pandemic government debt,
combined with o shortening of its effective maturity as a by-preduct of quanfitative easing,
leaves the UK's public finonces more exposed to increases in government borrowing costs.
Were rates to return to levels that were more normal in the past, it would raise the cost of
servicing a given stock of debt and could - in extreme circumstances - push the debt-to-
GDP ratio onto an unsustainoble path.

Al Gigures bar 2000-21 orwards v in iz chapler are os lorscasl = our March 7021 Ecosairre and fecal sadloak
! Increasie In fha dobd-do<GDP rofo in P0G 09 ard 20000 for the finoncial orsls and in 202021 ard 2021222 for the pordamic.
¥ Meosured as cerdral governmaent debl inlerest net of the Azt Purchoss Focifty az o p-en:vurlhpnﬂi ledal rn-unuga-d wipmnddurs,
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Chart 4.1: Debt to GDP, the growth-corrected interest rate and net interest payments
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4.4

4.2

4.4

Cost of public debt

Indeed, having fallen sharply at the onset of the pandemic, long-term interest rofes hove
subsequently begun to rise os the successful rollout of effective vaccines has raised the
prospect of a rapid re-normalisation of economic aclivity. Since the start of this year, UK
Government 10-year bond yields have risen by around 0.6 percentoge points. In part
reflecting the pariculary expansionary monetary and fiscal stance in the US, market
participants have also increasingly focused on the risk of a reignition of inflation, although
to dote the rise in inflation expectations appears to have been much less here than in the
us.*

Against this backdrop, in this chapler we cover:

#  ihe risks from high government debt and the dynamics of its evelution, including the
central role played by the ‘growth-corrected” interest rate;

+  drivers of the recent fall in real interest rates ond implications for future trends in
government bond yields;

= ihe fiscal implications of a rise in global real interest rates;

«  ihe fiscal implications of higher UK inflation; and

the fiscal implications of a loss of investor confidence in LK soversign debt,

In the later parts of this chapler, we present several scenarios illusirafing the consequences
of assuming different paths for borrowing costs, inflation and GDP growth for the public
finances. The purpose of these scenarios is to expose the mechanisms ot work and the
approximate quontitative mognitudes involved, rather than fo provide precise madelling of
specific events, In addition, although the risks are in most coses two-sided, we focus mainly
on scenarios that lead to a deterioration in the public finonces, as these would be likely 1o
present greater challenges for the Government. The loss of investor confidence scenario
illustrates the crystallisation of an extreme tail risk, in line with the focus of this report on
such events,

Government debt risks and dynamics

4.7

Higher levels of debt expose governments to greater fiscal risks. Financing spending by
borrowing rather than taxes enables governments fo spread the burden of responding fo
shocks — such as wars, financial crises and pandemics — over fime and thus share it with
future generations of toxpayers. But the willingness of investors fo hold a government’s debt
will depend on their confidence in its ability and willingness to undertake the fiscal actions
necessary fo meet its debt obligations as they fall due. Other things equal, the fiscal costs of
meeting those obligations (and risk the Government might not be able to meet them) will be
greater the higher the debt stock relative to the size of the economy. The willingness of
investors to hold o given country's public debt will also depend on the oftractiveness of

4 Wiughu, 3., Whad ore gomomment bond pelds felling us obout the sconomie aullookE, Bank of Engl-und Speech 75 May 7021,
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holding other assets, such as the debts of other countries’ governments, corporate bonds,
equities or real estate. So there will be a limit on the copacity of o government fo borrow
and high debt may constrain that government’'s willingness and ability fo undertake
desirable fiscal actions for fear of reaching this limit (see Box 1.1 for o discussion of fiscal
spoce’).

4.8 Well before that upper limit on borrowing is reached, however, investors are likely 1o
become more concerned about the risk that the Government will fail o meet its obligations,
through either outright default, arificial suppression of nominal interest rotes via regulatory
channels {'financial repression’], or reducing the real value of its debt obligafions through
higher inflafion (where the country has its own currency in which its debt is denominated).
The UK Government has never formally defaulted on its marketable debt, although there
have bean several ‘conversions’ used to reduce the associoted interest payments.”
Additionally unanticipated inflation did play o major role in reducing the burden of the UK's
post-war debt, especially during the 1970s.

4.9 Investor concerns aboul outright default or fulure erosion of the real return on government
debt may lead to a higher cost of borrowing.® In exdremis, where investors lose confidence
in the issuer’s willingness or ability 1o service its debls, a government can face a total loss of
access to finance o ‘sudden stop” or ‘bond strike’). In these drcumstances, more common
to emerging markets and developing countries though not unknown in advanced
economies, governments that cannot access sufficient emergency financing froam bilateral or
multilateral sources would need to cut spending and/or raise taxes sharply if they are to
meet their debt obligations.

410  The higher a government’s stock of debt, the more sensitive the public finances become to
increases in interest rates. Bul the moturity structure of that debt is a crucial determinant of
the speed ol which higher interest rates feed through into higher interest costs, with shorter
average maturities leading to faster pass-through. Debt levels and maturities can also
interact, as heavily indebted governments may seek to shorten average maturities in order
to take advantage of the typically upward sloping yield curve for government debt. In
extreme circumstances, this can fuel o spiral of shorening maturities and growing sensitivity
to further interest rate rises, eventually culminating in loss of market access or default.

4117 Short of these cataclysmic events, higher government debt also appears to be associated
with slower GDP growth over the long run. Most of the empirical evidence finds such an
inverse relationship between government debt and GDP growth, although the quantitative
magnitudes vary.” This could arise because the competition for funds drives up the cost of
capital and reduces private investment [financial crowding out’) or because it leads fo
higher expected fulure taxes. The causality could also run in the other direction, with lower
GDP growth leading countries to accumulate more debt.

¥ Elfson, M., and Scolt, A, Monoging e LK No#onal Debd 14742018, American Ecoromic Joumnoh: Mocroeconamics, 2020,

* S dpcunsian of The imgod of hairaats in eversgn restruchurings an subisquend bond sprsads in Cruces, ., and Trebesch, €.,
Servoreign Dedowdts: The Price of Holrcurs, soenicnn Economic Jourmal: Mocrosconomics, 20013,

! Far ssompls, sos de Eugy, V., ard Salmaon, 1., Dabi and Growth: A Decode of Shudios, Mercoius Center Policy Brief, Ap-il 2030,
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4,12  So high debt is potentially a cause of concern, especially since the UK government debt-lo-
GDP hos nsen from the eighteenth highest amongst advanced economies in 2001 to the
eighth highest in 2020.% Despite that, and as already noted, the cost of debt service has
declined to historic lows as a result of the decline in the yields on government debt, To
illustrate the dynamics invelved, we start by noting thal, in oddition to the inifial stock of
debt, the idenfity describing the evolufion of the debt-to-GDP ratio reflects three factors:*

& First, the size of the primary balance - the difference between government spending
on everything except debt interest, and tax revenues ond other receipts net of interest
received by the Government.

*  Second, the ‘growth-cormecied interest rate’ ('R-G') - the difference between the
nominal inferest rate paid on government debt (R), which pushes up the debt-to-GDP
rafio, and the growth rate of nominal GDP (G, which reduces it, R is measured os net
interest payments divided by the face value of the stock of government debt [i.e. the
effective interest rate on that debt). R is thus the average interest rate that the
Government pays on its stock of debt each period, rather than the interest rate
prevailing in the market [which would represent the marginal cost of any new debit
issued by the Government).

#  Third, stock-flow adjustments — changes in debt unaccounted for by the primary
balance or debt interest, These are usually the consequence of the net acquisition of
financial assets, or of timing, dlassification and valuation effects. '

4.13  In this chapter, we focus on the UK's headline measure of public sector net debt [PSND)
measured at face value — Box 4.1 discusses the measurement of government debt in more
detail.

Box 4.1: Face and market value of debt securities in official statistics

The Naticnal Accounts framework recognises three possible ways of valuing government bonds:

» market value, which represents the amount the Government would have to pay to buy
back the stock today;

= face [or redemption) value, which is the amount thot the Government has promised to
pay to bond holders when the bonds mature; and

= nominal value, which is the original exchange value adjusted for any subsequent
payments or accrued interest.

¥ Bosed on genernl povernment net delsl ko GOP rofos in 32 odvonced economies for which the WiF provides dofa.

" This can by expressed as: d, —d,_; = p + 5+ [(F — G+ G )]d5 - The changa in the debl-lo-GOPF ratic [d; — d,_;] & egqual 1o 1he
prmary delici in], plus amy dhac-fow odjvsiments [%]: plus Ihe impad of ony diference bebwsan the effective nominal indenres) mie 1%
i P dabl ileck ard namena GODP gru,:-wﬂ"l |G ]

* Boamples of the former include loans issued fo the privale secior (the financing o wihich odds o debt bul mot the acorued defict since
thary are maatched by ar ossel]. Examples of tha latter includa: ke log babwsen a0z liabililes being incurred aod paid jwhich wary P ko
b tond): changes $o the public seclor bourndony thol being lobifEes infa ar oul of scopa of measuned public debl os with reclossflicalions of
haonrsing mssociofions in receni years); and ourmency movemnenis thol change ihe serling value of the foreign excharge resenes,
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Face or market value are most commonly used. In the past decade these two measures have
dh'erged sharply, with the gap for gilts held by the private sector reaching about 15 per cent of
GDP in 2020-21. Some of this hos been caused by the increased stock of debt [since a given
proporfionate difference haos increased when expressed as a share of GDP}, but mainly it has
been driven by declining yields and therefore increasing prices for government debt. This has
increased the market value of the existing portfolio, while also affecting the price received for new
debt issuance (porticularly for index-linked gilts). The DMO prefers to issue new gilts with coupon
paymenis close to market rates (that is close fo ‘par’) and where this is possible the face value
and market value at the fime of issuance will be similar. However, as real interest rates are now
negative, index-linked gilts would need fo be issued with negafive coupeons to achieve a par
price. This is not prodticable and so prices for index-linked gills are at a significant premium to par.

Chart A: Face versus market value of gilts held by the private sector
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The accounting identity that describes the evolution of the debt stock can be written in terms of
either of these two debt valuations. The official measure of public sector net debt that we are
charged with monitaring is measured of face value, so we use that definition in the analysis in
this chapter. An alternative approach is to write the accounting identity in terms of market value,
in which case the return on bonds includes not only coupon payments, but alse capital gains or
losses. This would be more suitable for some other purposes, such as evaluating the value for
money of past debl issuance choices [which is beyond our remil). Papers by Hall and Sargent,
and Scoft and Ellison, provide a fuller discussion of the connection between the two approaches,
as well as fime series for US and UK government debt under the market value approach.®

Errorl Rebarence souros ol found. Hall, G, and Sangent, T, Infenest rofe risk ond othor oederminonts of post W& LLE. povermemant
debit/GDP dynomecs, Amaerioan Boonamic Journah: Mocrceconomics, 2011 and Elliscn, M. and Scol, A, Managing the UK Nodional
Dabl 16942018, Amedean Ecencmic Jeurnal: Macresconamics, 2000,
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4,14 The growth-corrected interest rate plays a particularly important rele in debt dynamics and
the analysis of debt sustainability, When the interest rate exceeds the rale of growth, extra
debt incurred as a result of a temporary rise in the primary deficit must ultimately be paid
for by higher taxes (or lower spending] in the future, otherwise the debi-to-GDP ratic will
rise indefinilely. But, as recently pointed out by Blanchard, if the interest rote exceeds the
rate of growth, the Government can pay for both the interest and principal by issuing more
debt without triggering an upward spiral in the ratic of debt to GDP."" Blanchard alse notes
that the growth-corrected inferest rate on US government debt hos often been negative,
including today and the recent past. Were that to confinue to be the case, then the fiscal
costs of extra debt would be negligible (though not necessarily the economic costs, as
Blanchard explains).

4.15  The growth-corrected interest rote paid on UK gilts hos also been negative for much of the
post-war period, including for most of the past decade, where the decline in yields since the
1920z has been greater than the fall in nominal GDP growth over that period [os shown in
the middle panel of Chart 4.1 earlier in the chapter). This has led to historically low debt
servicing costs for the Government, despite the debt-to-GDP ratio reaching its highest level
since the early 1940s, Between 1997-98 and 2020-21, the effective interest rate on
government debt has fallen from 7.2 per centto 1.1 per cent.

Global interest rates

4,16  Whether the UK is likely to see continved low borrowing costs in future or a reversal
depends in part on the factors driving down interest rates in the past. It is worth nofing at
the outset that the fall in interest rates on government debt is not just o UK but a global
phenomenon, with long-term nominal government bond yields in all the major advanced
economies drifing steadily downwards from an average of 2.0 per cent in 1990 1o just 0.2
per cent in 2020 (Chart 4.2, left panel).'? Other countries have also experienced falling
nominal GOP growth, though not to the same extent as the fall in bond yields (right panel).
The commaonality in these movements strangly suggests that global factors, or domestic
ones thot are commen across countries, have been ot work,

Blandhord, 0., Pubfic deb? ond bow Inferest rotes, Amarcon Ezonomie Barview, 7017,
" Urwuighlled owernpe off nominal 10-pear bond wields in Gemany, LISA, K ard Jopon.
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Chart 4.2: 10-year nominal government bond yields and nominal GDP growth
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4.17  We can split neminal bond yields into the real bond yield plus inflation expeciations. The left
panel of Chart 4.3 shows nominal and real yields for high-quality government bonds (os
represented by a weighted averoge across the US, eurozone, Japan and the UK], with the
difference batween them an indicater of expected inflation.” This suggests that although
declining inflafion expectations partly explain the fall in nominal rates from 1985 to the
mid-1990s, the decline since then appears to have been primarily a real, rather than
nominal, phenomenan.

4.18 At the same time, the return on capital [proxied by the yield on global equities in the right
panel of Chart 4.3"%) does not appear to have fallen in the same way as the real yields on
high-quality government bonds. While they fell together during the 1980s and 1990s, the
two hove dwerged since the turn of the century with equity yields rising (albeit with
significant volatility around the financial crisis and the pandemic), whereas government
bond yields have confinued to fall.

" Where dala ore ovailable, 1he norenal yeld is o0 10-peor government bonds and e real yield s on 10-year inflofor-linked
pevarnmand Bords for the US, Eurarars, lapan ond UK. Whare doa an inde-linked bands are moel available, the ral vald b estirmabe
using the relofonship betwsen voriobles thal are mailable ower a langer period {10-year nominal gosvermment bond yields and currert
ond legped inflafien). To caloulole The composie soris, pelds frem sach countey ane wesghled by rominal GOF of curren axchonge
rofies, The diffsrence betessn Bhe beo is nol o perded meosune of expeced irfldlion becouse l'l’-'quidil'r in the comvenbonal ond index-Snked
oM markely could dislon the meodure, and in pracics thers will be an ‘inflalion e premivm’ incerpocated in B impled inflolien role,

* The earnings yield is coloulobed as @, /¥, where T, is the eomings of all guoled componies gross of net interest paymaern s and
corparals hax = counlry § i e pear ke e §and B, i the Selal madet value of lhois companies incliding aquily plus nal dabd,
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Chart 4.3: Selected high-quality government bond yields and the return on capital
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4,19  So any explanation of the recent decline in government bond yields, and prospects for
future reversal in this trend, needs 1o be compatible with three observations:

»  First, that the fall in the nominal yields on government debt since the mid-1980s has
been a persistent, global frend.

»  Second, while falling inflation expectations following the stabilisation of inflation in
part explains the fall in yields in the first part of the period, the declines since the mid-
1990s appear to be largely a real phenomenon.

«  And third, returms on riskier assets have not fallen in the same way, and indeed have
on average risen, over the past two decades.

Box 4.2 describes o simple analytical framework to help understand this set of facts and
how various factors are likely to affect the yields on high-quality bonds and on riskier assets
such as capital,

Box 4.2: A simple analytical model of the capital market

To help explain the forces that have generaled the movements in yields observed in recent
decades, it is helpful first to construct a stylised model of the global capital market, shown in
Figure A." There are bwo assels: capital (K), whose real return is uncertain; and government
bonds (B}, whose real return is certain. In practice, of course, the return on government bonds
will be unceriain too because of the possibility of default, either de jure or de facto through
inflation, but for now it is helpful to put this fo one side.

The overall supply of savings, or equivalently the demand for assets, [55) that has to be held in
one of these two forms derives from the need for households to provide for their refirement and
to smooth consumption. It therefore depends on income, together with factors such as expecied
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longevity and retirement oges and whether there are unfunded pension schemes in place that
affect the need for savings. it will also be affected by the expected real return on those savings,
r., which is an appropriately weighted average of the expected real return on capital (ry) and the
real return on bonds (rs). The supply of assels then derives from: the demand for capital by
businesses for investment (ll), which, in turn, depends on factors such as expected productivity
and the required return on those funds, ry; and the supply of bonds, which we toke as
exogenous. A possible equilibrium outcome is depicted in the left-hand panel of Figure A, which
is shown assuming that savings increase os the rate of refurn on savings increases i.e. the 55
curves slopes upwards (nofe that the analysis would be the same if 55 sloped downwards so long
as it is steeper than ).

In order to see how the returns on risky and safe assets are related and move together, it is
helpful to lock at the right-hand panel of Figure A. The downward-sloping line AA shows the
combinafions of re and rz that are consistent with overall asset market equilibrium (i.e. where the
total supply of savings is equal fo the total demand for them), other things equal. It slopes down
because a lower required return on capital raises the demand for capital by businesses but also
lowers the overall supply of savings. To bring forth the necessary extra savings, bonds would
then need to offer a suitably higher return so that the overall expected return on the portfolio is
sufficiently high to return the market to equilibrium.

We then need fo supplement this with another, upward-sloping, relatienship (PP} that shows the
combinafions of ry and r: that are consistent with porffolio equilibrium [i.e. that ensure the
allocation of savings between risky and safe assels is consistent with investors’ preferences and
the respective supplies of each). In simple finance models, the spread of r; over rg, also known
as the equity risk pramium, depends just on the statistical properfies of the returns on capital and
the risk appetite of investors. But in arguably more realistic setings with incomplete markets and
financial frictions, a greater range of facters may become relevant. In parficular, government
bonds may offer not enly safety but also liquidity services — for instance, banks and other
financial instituions can usually offer high-quality gevernment debt as cellateral for berrowing
short-term funds from the central bank or other financial intermediaries. In such cases, the
premium may also be affected by asset supplies; in particular, it bonds are already very plentiful
the value of the extra liquidity services provided by odditional issuance will be quite low.”

We can use this diagram to identify the sort of factors that are likely to have driven yields in
recent years. In the 19905, the yields on bonds and on capital fell together, roughly one-for-one.
That is consistent with factors shifting the asset market equilibrium schedule A& inwards, so that
re and rg move along the porffolio equilibrium schedule PP in a south-westerly direction.
Summers’s ‘secular stagnation’ hypothesis, which focuses on a chronic tendency of savings 1o
exceed investment, produces just such an outcome.”

Since the early 2000z, however, it appears that the refurn on capital has been edging up al the
same fime as bond yields have confinued to decline, so that rc and re have been moving in a
north-westerly direction. To explain this, one needs to invoke upward shifts in the portfalio
equilibrium schedule, PP, reflecting a shift in the demand and/or supply of assets in favour of
safe assets and away from risky assets (it is possible, of course, that the AA schedule has at the
same time continued to shift inwards).
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Figure A: Determination of rates of return
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® This is focsely bosed an fhe mvhuppirq gufhnlu‘l'iui:llm-:lddd:lcumud in Blanchard, O Public Debt and Low Ieterest Rodes,
Arrmrican Econamis Reew, 3014,

¥ For on ormlysis embodying these ideas, see Reis, ., The consfreint on pubiic debt when r<g bed g=m, Cenire for Economic Policy
Ressarch Discussion Paper, March 200,

CRachel, L. and Sumeners, L.H,, On foling rewrol real metes, fiscol policy, and the risk of secolor stapnotion, Brookings Papens an
Econamic Ackily, 2019,

Explanations for the decline in real bond yields

4,20  Having established that the fall in interest rates on government debt over the past two
decades is a global, real phenomenon distine from returns on other assets, this section
considers the potential explanafions for the steady decline in real bond yields over fime and,
by implication, the potential for any reversals in these rends that could put the public
finances under greater pressure. In particular, it considers the potertial role of:

- demographic trends affecting both aggregate savings and preferences between sale
and risky assels;

*  rising income inequalily concentrating wealth in the hands of those with higher

propensities to save;

«  slower productivity growth, which reduces businesses’ desire to invest and raises
household demand for savings;

« falling prices for physical capital reducing the funds necessary to purchase a given
quantity of equipment;
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«  increased risk awareness raising the demand for sofe assets; and

= |ower supply of safe assets, in port reflecting changing investor perceptions of which
assets offer a reliable store of value.

421  Throughout this section, we use the term ‘safe’ [or "high-quality’) to refer to assets where the
risk of default is seen as negligible, such as high-quality government bonds. In practice, no
asset can be completely safe and the real returns on neminal bends will alse be uncertain
because of inflation. Moreover, safety is not an intrinsic feature of an asset but depends
infimately on investors’ beliefs about the creditworthiness of the debtor. Investors may
collectively regard the bonds of a paricular country as safe at one junclure, but later view
them as distinctly risky (this was the case, for instance, for euro area periphery government
debt during the financial erisis). We return to this issue in the final parts of the chapler,

Demaographic trends

477 Rising life expectancy and declining ferility mean the world’s population has been ageing
and will continue to do so for many years. Assuming average refirement ages do not rise
commaensurately, that implies people will need to save more to fund more years spent in
refirement. Typically, the bulk of such savings is made by those in the later part of their
working lives, rather than by the young. Chart 4.4 shows the proporfion of the global
population aged 40 to &4 (who are likely to be doing the bulk of the saving) compared to
the proportion of those aged 65 and over (who are maore likely to be dissaving). The share
of middle-aged people has been growing steadily since the late 1980s, reflecting in part the
post-war ‘baby boom’, though those cohors are now maoving into refirement and will be
starting fo dissave. This trend has been paricularly marked in China, which is shown
separately,’ but wider global demographic trends are likely to have played of least as
imporiant a role in boosting global savings over the past half-century. In addition, reduced
fertility has lowered the growth of the working-age population which reduces the investmant
necessary 1o keep the labour force equipped. Taken together these demographic
developments should hove roised desired savings relative to desired investment (pushing
‘84" down in Figure A of Box 4.2), lowering the real yields on both bonds and capital.

¥ Barranks, B, 5 Thrgfﬂbm' sFng glut and tha LLS, curmenf acoawd deficit, 5ul1dr'i:|-pu Lechurs, 2005,
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Chart 4.4: Middle versus old-aged population globally and in China
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423  Demographic shifts could explain a general decline in yields and also appear to help
explain the relative stability of the return on capital and its rising spread over bond yields.
Many of those saving for retirement will be relatively risk-averse, while pension funds
offering defined benefits will often be required to hold matching assets in the form of bonds.
Moreover, those saving for retirement are frequently advised to steadily increase the
proportion of their wealth held in bonds as they grow older. 50 demographic developments
may have contributed o a shift in portfolio preferences towards bonds [an upward shift in
PP in Figure A of Box 4.2), which reduces the yield on bonds and raises the yield on capital.
4.24  Looking to the future, the proportion of old-oged people is set to rise faster than middle-
oged workers, reversing the frend since the 1990s ({Chart 4.4). The implications of this for
the real rate on bonds are, however, unclear. Goodhart and Pradhon argue that this
demographic reversal will push up real interest rates as the dissaving of the elderly starts 1o
dominate the saving of the middle-oged.'* However, even if the overall rate of asset
accumulation falls, retirees will enly run down their assets over many years jand indeed
rarely do so completely by the fime they die), while also typically increasing the share held in
safe forms. 5o the upward pressure on bond yields from this source is likely to take many
years o materialise, though forward-locking investors may bring forward its effeds.'”

4.25  In summary, growing demand for sofe assets from older workers may explain part of the
fall in yields on government bonds in recent years. But it is not clear that rising numbers of
retirees will lead to a ropid folling off in demand for government debt in the decades
ohead. Indeed, os life expectancy increases and people spend longer in refirement, this
could sustain demand for sofer assets to fund their pensions. Therefore, the impact of
continued ageing of the global population on government bond yields is, at best, uncertain
and seems likely to take longer to materialise than some have suggested.

* Goadhad, C., and Pradban, M., The Greod Demographic Reversel Agenag Socielio, Warning Inequaldy and an nflafien Revval, 20010,
! T far mxarnple Auclor, &, Malmberg, H., Mogenel, F., ond Rognlie, 8, Demogrophics, Weaith, and Shobal ishalonoes in the
Twanby-Firel Canlury, mirneo Slanford Univesiy, 2020,
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Rising income inequality

4,26 A second foctor that may have contributed to higher savings and the decline in bond yields
is increased inequality.' Since the eardy 1980s, many countries have seen an increase in the
share of notional income going to those with higher incomes. And since higher income
households tend fo sove more of their income than the less well off, this raises demand for
assets of all kinds (Chart 4.5). The reasons for the increase in income inequality are the
subject of considerable debate, but possible explanations include technological change
making it easier for ‘superstar’ individuals and firms fo copture a market, the reduced
influence of organised labour, the growing imporiance of higher education for future
earnings, and changes in tax and benefit systems.'” However, increased income inequality
cannot easily account for the differential movement in the yields on bonds and copital since
2000, espacially as one would exped wealthier households fo hove o greater appetite for
holding higher risk assets. And frends toword greater inequality have moderated over the
past decode at o time when government yields hove continued fo fall.

Chart 4.5: Income inequality and saving rotes across the income distribution
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4,27  The outlook for inequality is uncertain. The benefits of technelogical change and
automation may continue 1o accrue mainly to those on higher incomes. Against that, there
is some evidence that the pandemic may hove made people less folerant of inequality,™
which could manifest itself in more redistributive policy settings.

¥ See for example Aucler, A, ard Rognlie, M., [nequoldy and Aggregote Demond, mimes, 2020,

" S fr mearnple Doble-Macr, B, Kachbar, K, Suphaphephal, H., Reka, F., and Teowra, E., s and Conpbgquansss of Incoma
Inequality: A Giohal Porspectivn, IMF Staff Disoussion Moss, 2015,

¥ Agarin, M., Costa-Fonl, 1., and Cowsll, F., COVID-T9 bas mods we more overse fo both income and heallh inequalities, 2021
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Slower produchivity growth

4,78  Measured productivity growth has been weak in advanced economies since around the time
of the financial crisis, with the slowdewn being particularly marked in the UK. Close
examination of the dota, particularly for the U5, suggests that the slowdown predoted the
financial erisis, though it may have been aggravated by it.”* A likely consequence of weaker
productivity growth is o reduction in the propensity fo invest by business. In addition, it will
be associated with lower future incomes, raising households’ incentive to save today.
Together, these act fo roise the supply of savings relative to the demand for funds to invest
(so pushing AA down in Figure A of Bax 4,2, lowering the yields on both bonds and copital.
Indeed, in some simple thecretfical setings, yields ond the (expected) growth rote should
move together one-for-one. This hypothesis fails, though, to provide an explanation for the
disparate movements in the yields on bonds and capital since the early 2000s.

4.29  Looking ohead, views on the oullook for productivity growih differ, At the pessimistic end,
Gordon argues thot the past 250 years has been a pericd of unduly rapid growth based on
three major general-purpose technologies (the steam engine; electricity and the infernal
combustion engine; and the digital revelution) that are now largely exhausted and that,
together with o plateauing in educational attainment, the poce of innovation is likely fo be
permanently lower.™ At the other end of the spectrum, Brymjolfsson and McAfee argue that
the impact of the digital revolution is both underestimated in the official statistics and also
still has a leng way to run.™ The certral view embodied in our own EFOs and F5Rs is for a
gradual revival in UK productivity growth, although not to the historically high rofes seen
during the first part of the post-war peried.” A gradual productivity revival would result in
higher yields on bonds and capital (pushing AA up in Figure A of Box 4.2).

Falling relative price of capital goods

430  Another potential explanation for the decline in the demand for funds to invest is a falling
relofive price for capital goods, reflecting the faster productivity growth in manufaduring
than in services and, more recently, in the infermation technology sector in particular.™ This
means any given investment project costs less, so the same investment volume can be
achieved by absorbing o smaller share of nominal GDP. A lower cost of copital should also
incentivize additional investments, so the net impact on desired investment depends on the
elosticity of the demand for capital with respect to its price, but empirical esfimates suggest
the first effect dominates, so pushing down the net demand for funds to invest.”

431  Looking ohead, Eichengreen has argued that this downward trend in the relative price of
capital goeds may slocken os technologicol developments allow faster improvements in

" For o discussion on the reasons behind this foll see Goldin, 1, Koutrcwmpss, P, Lofond, F., and Winkler, 1., Be-evaluoting the scarces of
e recent procduectily slowdown, 2021,

T Ardalin:-Dimz, A, Drechsel, T., mnd Pefrallo, |, Tracking the Slowdown in Lang-run GDP Growth, Revies: of Economics and Sioksfics, 2017,
 Gorden, B, 1., Tho Damiss of US Economic Growth; Rastofemont, Rebual, and Reffecticns, 2014,

M Brpnijolfeson, E. ard A Mciles, Rocw Againgd the Mochine: How the Diq:'l'-uf Revalulion is Accelerating Innowation, Drrerg Fn:ln'hl:l'f-.-'il'r,
ol bnrevarsibdy Trovsfarming Emplkeament and e Ecomamy, Digital Froeatiar Prai, 2011,

¥ S Annex B of cur Morch 2030 Boonomic ond fiscal outlook for o fuller discussion of this ossemation.

B Karabarksunis, L., and Maiman, B., The Glebal Decling af the Lobewr Shivea, MBER working papes, 2014,

* Bo discunsion = Theailes, ., Why ore real infenest rodes so lowf Seculor stognalion ond the refalive price of mvestmand goods, Bonk of
En-glurrd waorking poper, 2015,
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consumplion goods and services.™ Consistent with this, the relative price of capital goods
appears o hove recently stabilised, although difficulties in capturing quality improvements
in measures of the price of infermation technology goods remain.” But as with slower
productivity growth, this hypothesis cannot explain the disparate movement in the yields on
bonds and capital since the early 2000s,

Increased preference for safety

4,37 A more convincing explanation for the divergence in the yields on government bands and
capital since 2000 is a shift in investor preferences in favour of safer assels (i.e. an upward
shift in the PP schedule in Figure A of Box 4.2). In particular, increased awareness of the risk
of accasional large adverse shocks ('catasirophic risk’) as a result of the financial erisis may
have lowered investors' appetite for risk.™ On top of that, tighter regulation since the
financial crisis has required banks and other financial institulions to increase their holdings
of sofe assets, Coupled with changes in the relafive supplies of risky and sofe assets
discussed below, this could explain falling yields on government bonds relative to riskier
assets,

4,33  As far as the outlook goes, the coronavirus pandemic may have reinforced investor caution,
though that may be mitigated somewhat by the very substantiol insurance provided through
the generous government support measures (see Chapter 2). One factor that may, however,
disturh this is the capital losses that will crystallise if bond yields do start to rise. While high-
quality government bonds such as US treasunes and UK gilts are most unlikely to default,
their market value could still fall - and substantially so, given the current very low yields and
correspondingly high market values, Once investors start to experience significant capital
losses, there is a greater risk that they will take flight, pushing bond prices even lower and
yields even higher. The 1994 bond market crash provides o salutary reminder of whaot can
happen.*' So one should not altogether discount the possibility of a sharp correction to
bond yields [we return to this our final scenario - from poragraph 4,94),

Lower supply of high-quality assets

434  The outstanding stock of government debt in advanced economies has increased sharply
aover the post few decades, partly owing fo the duaol shocks of the finoncial crisis and the
pandemic. This should hove acted 1o counteract the increased demand for sofe ossets
discussed above, limiting the dewnward pressure on bond yields.™ However, two
developments hove offset that.,

«  First, the financial crisis led to o narrowing in the closs of assets viewed as safe - in
parficular, both AAA-rated securitised morgoge debt and eurozone periphery
government debt were shown to be far from safe.™

™ Bchengresn, B, Ssculor Stagration: The Long View, MBER warking poper, 2015.

T B discussion i Rachel, L., aed Smith, T., Seculor drbrs of the globol mal inserest rote, Bank of Englord warking paper, 2015,
= Borro, B, Pove disasters avnd omssd markets i e Twanfeth Cantery, Cuinrfesty Jourral of Econcmics, 204, ard Daly, K, A seculor
increcss in the rigk premium, Ieernmatisral Fronee, 20014,

¥ Bew shoel descripiion in Mockenzie, M., Markets: The ghosts of *?4, Financial Times, March 2013

T Far seomple, see Bachel, L., ard Summes, L, On Ralling Novfral Beal Rates, Fecal Polcy, and the Rk of Seculor Slognabien,
Brookings Fopers on Economic Adbily, 20145,

B Caballers, B. J., Farhi, E. ard Gourinchos, P20, The Sofs Asseds Sh:!rlm Corwndrum, Jourral of Boonomic Perspectives, 2017,
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«  Second, purchases of bonds by central banks have limited the quantity of safe assets
available to the non-bank private sector. Prior to the financial crisis, these purchaoses
largely consisted of reserve accumulation by emerging market central banks. But since
the financial crisis, quanfitative easing by advanced economy central banks has
absorbed much of the new issuance of government bonds - as of the final quarter of
2020, domestic central banks owned 26 per cent of general government debt in the
seven countries shown in Chart 4.6. Indeed, net of domestic ceniral bank and foreign
official sector holdings, the supply of high-quality government bonds in private sector
hands hos remained relatively constant as o share of global GDP, despite the large
increase in issuance by odvonced economy governments, Absent these purchases by
the official sector, long-term interest rates would surely have been somewhat higher.

Chart 4.6: Holdings of selected high-quality government dabt
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4,35  As far as the oullook goes, this depends on not only future fiscal policies but also the
evolution of manetary policies. Fiscal policy ocross advanced economies has been
dramatically leosened to prolect households and firms from the effects of the pandemic.
Governments in the US and elsewhere are contemplating further rounds of significant fiscal
stimulus fo fuel the post-pandemic recovery. As output recovers and inflation pressures start
to build, central banks are likely to begin fightening monetary policy, including running
down some of their asset holdings, which all else equal would put upward pressure on
government bond yields. This could happen organically as bonds are not replaced when

they mature or through active sales programmes. But either way, the unwinding seems likely
to progress slowly.
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Box 4.3: The impact of the pandemic on real interest rates

Will the shock to the economy and public finonces associated with the corenavirus pandemic
have any long-run impact on real inferest rates? Jorda, Singh and Taylor (2020)° find that past
pandemics have indeed had long-lasting effects. Using Eurcpean® data streiching back 1o the
fourteenth century, they find that 20 years after a pandemic, the real inferest rate was on
average around 1.5 percentoge points lower (Chart B) and took around four decades to refurn
to pre-pandemic levels. However, the impoct of pandemics on the real interest rate in the UK
was rather less (a decline of just 0.25 percentage points after 20 years).

The likely source of this effect is the fall in the labour force as a result of a higher number of
deaths, leaving a higher capital-labour ratio and a lower incentive to invest. That could be
augmented by increased savings by survivors.

This contrasts with the impact of wars, after which real interest rates have typically risen. That
most probably reflects the destruction of capital that typically occurs (especially in the wars of the
twenfieth century) generaling a poest-war need fo rebuild. In addifion, governments have often
borrowed in order to fight wars, putting further upward pressure on interest rates.

Chart B: The impact of past pandemics and wars on interast rates
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There are, however, reasons o think that the consequences of the coronavirus pandemic could
be different to previous pandemics. First, this pondemic has hod only a limited effect on the
labour force, with total deaths being lower and more concentrated among the elderly. Second,
the large rise in borrowing accompanying this pandemic has been more like past warlime
episodes. That said, the response fo the pandemic hos largely filled the hole left by the
confraction in private sector spending, which is different from a war when fiscal expansions for
war spending and subsequent reconstruction ploce more pressure on available resources.”

“ Jordd, O, Singh, 5. and Toylor, A M., Longer-Run Economic Consequances of Pandemics, Covid Economice, Aprl 7020,

* Data bor France, Germary, ke Halbsriands, laly, Spain ond the UK.
“Hatrius, 1., Daoly, I, Sinepven, O, Bhushan, 5., and Mis, DL, Inflafion in the Aftermoth of Wars ond Pandemics, Goldmon Sachs

Ecanomics Ressarch, March 2021,
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Conclusions

4346  The causes of the fall in global real interest rates hove aftracted much attention, but there is
no clear consensus in the literature about their relative importance. Chart 4.7 shows results
from several studies that have locked at the causes of falling global interest rates. Differing
time perods and definitions of the real interest rate mean that the size of the fall to be
explained varies across studies. But separate from that, it is clear that there is no consensus
on the relative imporance of the different patential causes. Demography and falling
productivity figure most consistently in empirical studies. Since 2000, the shift in preferences
towards safer assets is likely to have been a fador pushing government bond yields below
returns on riskier assets, while purchoses by central banks have helped to offset the upward
pressure coming from higher bond issuance. Other factors are likely to have played a part
too, though their precise contribution remains uncertain. This uncertainty is amplified by
lenger-run studies such as that by Borio, Disyatat, Juselius and Rungcharoenkitkul who find
no robust relationship between real interest rates and any of the faclors discussed above ™

Chart 4.7: Decomposition of the fall in glebal real interest rates
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4,37  Uncertainty about the factors driving real interest rates in the past necessarily carries over
into the future, As already indicated, many of the potential drivers will continue fo be in
place over the foreseeable future, though some may ot least partly reverse, The factors
driving the balonce between savings and investment (i.e. shiffing the AA schedule in Figure
A of Box 4.2) represent mostly slow maoving forces, such as demographics, which would
reverse and push real interest rates up only grodually, Bul there is perhaps scope for
sharper changes to occur due to changes in porffolio preferences (i.e. the PP schedule) or
monetary policy decisions.

4,38  Morket expectations currently show o very gradual rise in real interest rates, with the level
rernaining low historically, ond this would allow the Government to continue fo finance its
debt relatively cheaply. In our March 2021 EFQ, we used market expectations for interest
rates on 5 February and, since then, the yield curve has risen as the economic outlook has
improved. Beyond 2025-26, the 'long-term economic determinants’ used on our fiscal
sustainability analysis assume that inferest rates continue to rise to the point where they
exceed GDP growth rales by a small margin, taking the average gilt rate and Bank Rate to
steady-state levels of around 4 per cent.” Given the uncertainty over the future path of real
interest rates, the remainder of the chapter explores how different scenarios for the evolution
of real interest rates would impact the UK public finances, We do this relative to a baseline
that is consistent with markel expectations over the long term, since our long-term economic
determinants already assume that real rates revert to somewhat higher levels than is priced
into markets (and is in foct similar o our second scenario below).

The fiscal impact of higher global real interest rates

4.39  This seclion explores the fiscal implications of higher interest rates resulting frem a rise in
global real interest rates (higher rates associated with higher inflation are discussed later).
Our focus is on the risk of higher, rather than lower, global interest rates, as this would be
more challenging for the Government to deal with. But it is worth nofing that a further fall in
global real rates would present challenges of a different sor, parficularly if it were
accompanied by disappoinfing pradudtivity growth that weighed on the outlook for tax
receipts. In this world, the scope for monetary policy to support eggregate demand would
remain constrained by the proximity of the effective lower bound on Bank Rate, while the
efficacy of asset purchases in boosting demand is debatable when short- and long-term
rates are already so low.™ Fiscal policy would in this cose need to be used even more
actively, placing more value on having sufficient fiscal space in reserve. Fortunately, the
continuation of low financing costs would also help preserve the fiscal space available.

The sensitivity of the public finances to interest rate changes

4,40 Before deseribing our scenarios, it is worth noting that the public finonces are more sensitive
to a rise in interest rates than in the past as a result of the increase in the debt-to-GDP rafio
fram the financial crisis and now the pandemic, which together have returned it to levels last

** Mol recantly updoted an 5 May 21 on our websile.
. WVieghe, G., H\:muruw.ud-i:rurrd the Bank of England’s bodance sheat, Bank of Eﬂghnd, 3 April 2020,
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seen in the eoarly 1960s. In addition, by replacing longer-dated gilts with reserves that pay
Bank Rate, a by-produdt of quantitative easing has been o shorten the effective maturity of
consolidated public sector liabilities (i.e. conselidating oll government debt and the Bank of
England’s Asset Purchase Facility [APF)), so that the pass-through of changes in interest rates
happens faster (see Box 4.5, and alse Box 4.1 in our March 2021 EFO)Y

4,41  This greater sensitivity is illustrated in the left-hand panel of Chart 4.8, The total impact as o
share of GDP from a 1 percentage point rise in inferest rates (thal is the impact when all the
debt stock has moved 1o the higher rate) increases sharply during the finoncial crisis and
again in 2020 reflecting the increases in debt in those periods. The overall sensitivity in
2020 is three fimes that in 1998 (since the debt-to-GDP ratio hos trebled from 33.9 1o
100.2 per cent). The faster pace at which the increase passes through the debt stock is
illustrated by the proportion thot responds in less than one year [proxied here by the stock of
Bank reserves used fo buy gilts, Treasury bills, N5&1 products and gilts with a residual
maturity of less than one year), The one-year impocd was less than 0.1 per cent of GDP in
the decode up fo 2008 but had risen nearly six-fold to over 0.5 per cent of GDP by the end
of 2020, More than half of this rise in the short-run sensifivity has come about as a by-
product of quantitofive easing (since it hos more than doubled the proportion of the much
higher debt that responds to interest rate changes within o year).

4,47 Commentators often employ the simple average (or mean) malurity of gilts as a summary
indicator of the speed of pass-through. This has risen from 10 o 15 years over this period
(the green line in the right-hand panel of Chart 4.8). But this offers a misleading picture of
the speed of pass-through of interest rate changes, and thus the immediacy of the fiscal
risks they pose, for three reasons:

=  First, it ignores other forms of debt issued by central government that have shorer
maturities, including Treasury bills and M58 products. Taking these into account
shortens the mean maturity of this wider measure of debt to 13 years in 2020.

=  Second, one-third of the stock of gilis is now held in the Bank of England’s APF,
financed by a corresponding issuance of central bank reserves that instead pay Bank
Rate which can change avernight (as explained in Box 4.1 of our March 2021 EFOD).
This further reduces the mean maturity of the consclidated liabilities of the public
seclor in 2020 to nine years.

e  Third, the mean maturity is itself a misleading guide to the speed of pass-through of
inferest rate changes into the public finances. That is because the mean can ba skewsd
by the presence of a relafively small volume of very long maturity bonds. This is the
case for the UK, where 27 per cent of outstanding gilts held by the private sector have
a maturity of over 15 years, But the median maturity of the consolidated liabilities of
the public sector is in foct only about two years at the end of 2020, while 45 per cent
of the liabilities have an effective maturity of less than one year. As o result, much of

7 B is alvo worth raling Fral becouse resarves da nod bove 1o be relled aver - ey are elfecively Raaling rote perpelues - this
shortaring of eflectve malusity in larms of The speed of inlorast rate past-#rough is acoompanied by reduced, rother than incnensed,
refinancing risk.
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the impact of higher inferest rates on the public finances now actually comes through
quite rapidly.

4,43  The median maturity of these consolidated public sector liabilities is therefore a more
suitable summary measure when considering the short-term fiscal risks posed by interest
rate changes (the red line in Chart 4.8), os il represents a direct measure of the lime it takes
for half of the full effect of a rise in rates to be feed through to interest payments.

Chart 4.8: Sensitivity of interest payments to a rise in interest rates
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Baseline assumptions

4,44  Tuming to how this affects our scenarios for real interest rates, our baseline assumes o
profile for interest rates similar to that anticipated by market participants af the time of our
March 2021 EFQ. Both the baseline and the scenarios extend fo 2050-51 in order to allow
us to evaluate the medium- and long-term implications of higher interast rates, The key
assumptions in the baseline are as follows:™

«  Mominal GDP follows cur medium-term forecast from the March 2021 EFO and is
constant at 3.9 per cent thereafter (in line with the average rate in steady state in our
long-term economic assumptions).

«  CPl inflation follows our March forecast up to 2025-26 and is constant at the 2 per
cent target thereafter,™

A eeldifienn! asmimplion reloles ke steck-fle adjurimants [changes i deld nol accounted ks by the primarny balance ar deld interaeat],
which Bollow our March 2021 BFD forecos! to 2025-24. Pard of this adiusiment comes from B rendown of the H-nnk-uffngluml": Term
Funl:lmﬁ Scheme, Aler 2025-26, we assumes he scheme & run down aver Fve years, 'Wa auiume ol ock-Tlow odusiments ars 0,7 per
conl of GOP in sach yveor ofler 702534, in line wilh the lober years ol our Manch forecast,

- For simnplicity, we azsume theat the GOP defloiors, BFY, CP1 all mowe fogedhar in the scenarios.
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«  The primary balance follows our medium-term forecast from the March 2021 EFO to
2025-26. After this, spending and receipts remain a constant share of GDP, which
means the primary deficit remains of 1.8 per cent of GDP, (This abstracts from
pressures due to ageing and other factors that are covered in the F5Rs).

«  Bank Rate rises in line with our March forecast, based on market expectations on 5
February, Beyond 2029-30, Bank Raote remains constant at 1.1 per cent, which is
assumed to be consistent with the underlying equilibrium real interest rate in the
baseline and with meeting the inflation larget.

«  The average gilt rate™ increases in line with cur March forecast and remains at 1.3
per cent from 2029-30 onwards. We assume that 7 per cent of gilts are refinanced
each year [in line with the average between 2020-21 and 2025-26), which means any
changes in average gilt rates feed through gradually to the Government's effective
interest rate. For simplicity, we assume that all new government debt issued is in the
form of gilts (B8 per cent in conventional gilts and 12 per cent in index-linked gilts in
line with the financing assumplion in cur March 2021 EFO)Y.

*  The APF follows our March forecast and thereafter the stock of reserves is kept constant
in nominal terms, paying the prevailing Bank Rate in interest costs.

»  For other interest payments and receipts, such as Treasury bills and N5&I products,
interest rates are assumed to move in line with either Bank Rate ar the average g|'|l
rafe.

Alternative global real interest rate scenarios

4,45 We consider two allernative scenarios in which interest rates rise os o result of higher global
real inlerest rates. Reflecting our earlier discussion of the oullook for global real rotes, this
rise is assumed to happen relatively slowly:

=  In our first scenario ["higher R and G'), real interest rales and real GDP growth rise in
tandem, for instance reflecting a recovery in productivity growth.

*  In our second scenario [higher R'), the interest rate rises without a corresponding rise
in growth, for instance reflecting a shift in portfolio preferences away from bonds. This
scenario is broadly in line with the assumptions in our ‘long-term economic
determinants’ that underpin our fiscal sustainability analysis.

4.44  In both cases, the Bank of England is assumed to correctly diognose what is happening and
so raises Bank Rate in line, leaving inflation totally unaffected. Both scenarios also assume
that there is no change in the size of the APF [Box 4.5 discusses the different pressures that
could arise if the Bank opted fo run it down). For the First two years of each scenario, we

= This & 1he morginal cost of e gill lssuoncs. B is fho weighled moroge of yields ocross all malnifes.
e assumes Tl new pills ore issussd with cowpons such thal fey are sold of por.
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also assume that non-welfare spending is fixed in cash terms and receipts move by more
than any change in nominal GDP [due fo fiscal drag), but beyond that public spending and
receipts move one-for-one with nominal GOP. This allows us to highlight the mechanics
through which higher interast rates affect the public finances, The specific assumptions tor
the path of R and G in the two scenarios are shown in Chart 4.9 and summarised below:

*  In the higher R and G scenario, average gilt rates and Bank Rate gradually rise above
the baseline over the nex decade o sefile 2.5 percentage points higher. This reverses
approximately half of the fall in long-term bond vields over the past 20 years. But in
histarical ferms, gilt rates and Bank Rate still finish af relatively low levels, at 3.8 and
3.6 per cent respectively. Real GDP growth rises in line with real interest rates,
reaching 2.5 percentage points above our baseline by 2032-33. This would represent
a large pick-up in real GDP growth to o rate last seen in the late 1980z, Inflation is
unchanged, so nominal GOP growth rises in line with real GDP growth.

#  In the higher R scenario, we assume the same increase in inferest rates as in the first
scenario bul leave real and nominal GDP grewth unchanged from the baseline.
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Chart 4.9: Higher global real interest rate scenarios: key assumptions
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4.47  Chaort 4.10 shows the fiscal results from these two scenarios. In interpreting these it is
imporiant fo note that in the higher R and G scenario, the growth-corrected interest rate
folls somewhat rather than remaining unchonged. This is because, while the growth rate
increases immediately, it takes time for higher market interest rates fo feed through to the
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average inferest rate paid on all the Government’s debt. Over time the growth-corrected
interest rate then converges bock to that in the baseline.

4,48 Borrowing rises compared to the baseline, reaching 5.1 per cent of GOP in 2050-51
compared o 2.9 per cent in the baseline. There is a small initial benefit o primary
boarrowing from the impac! of fiscal drag on tax revenues and our assumption that non-
welfare spending is fixed in cash terms for two years. But thereafter we assume the
Government spends the proceeds of stronger nominal GDP growth so primary borrowing
returns to the same level as in the baseline, Borrowing instead increases on the bock of
higher net interest payments, which by 2050-51 are meore than three times the 1.0 per cent
of GDP in the boaseline, reaching 3.3 per cent of GDP - a level last seen in 198586,
Interest costs as a proportion of revenue are more than three times higher, reaching 8.6 per
cent in 2050-51 compared to 2.7 per cent in the baseline.

4,49  Throughout the scenario, and despite higher borrowing, the debt-to-GDP rafio is lower than
in the baseline, primarily due to the more favourable growth-corrected interest rate. By
2050-51, PSND is 6.4 per cent of GDP below boseline. However, the debt-to-GDP rafio

does not return to its pre-pandemic level by the end of the scenario.

4.50  In the higher R scenario, nominal GDP growth is unchanged but the higher Bank Rale and
average gilt rate rapidly feed through to the effective interest rate the Government pays on
its debl. The growth-corrected interest rate therefore rises compared to the baseline,
although not quite encugh lo push it info positive territory (Chart 4.10).

4.51  Higher interest rates mean that net interest payments are five times higher than the baseline
at 5.0 per cent of GDP in 2050-51. Met interest payments as a proporfion of revenue rise
from 2.7 in the baseline to 13.2 per cent by the end of the scenario, their highest since
19446-47. Higher spending on interest payments pushes borrowing above the baseline
throughout the scenario, reaching 6.8 per cent of GDP in 2050-51 compared to 2.9 per

cent in the basaline.

4.57  Debt is also significantly above the baseline due to the less fovourable growth-corrected
interest rate. Debt rises to 139 per cent of GDP by 2050-51 - almost 43 percentoge points
above the baseline. The higher growth-corrected interest rate in this scenario means that to
stabilise debt, the Government would need to reduce the primary deficit - in 2029-30,
lowering it by 0.9 per cent of GDP to 0.9 per cent would be sufticient; by 2050-51, the
adjustment would need to be 2.0 per cent of GDP - approximately equivalent to the size of
the defence budget in 2020-21.
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Chart 4.10: Higher global real interest rote scenarios: key outputs
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4,53 These scenarios envisaoge a gradual rise in interest rates relative 1o a baseline based on
maorkel expectations af the time we finalised our March 2021 EFO. Part of this rise has
already crystallised becouse the yield curve has risen since our March forecaost, The averoge
gilt rate has risen by almost 50 basis points and market expeciations for Bank Rote over the
neadt five years have risen by 30 bosis points. These changes would raise debt inferest costs
by around £7 billion in 2025-26, almest half of the increase in our higher R scenaric.

Conclusions

4.54  The relatively benign scenario of o gradual increase in growth alongside interest rates gives
a modest reduction in debt, although it does not return to its pre-pandemic level relative to
GDP by the end of our scenario period in 2050-51. But even in this scenario, net interest
payments reach more than three times the level in the baseline. Higher interest rates in the
absence of higher GDP growth deliver a worse cutcome for the public finances, with debt
and borrowing climbing throughout the scenario. By 2050-51, the debt-to-GDP ratio
reaches its highest level since 1954-55.

4.55 There are o several caveats to these scenarios worth mentioning. First, our simulations do
not attempt to capture the full range of economic and fiscal effects from the changes in
asset prices as bond yields rise. This could affect financial stability, for example, if they
hoppened abruptly. Second, forward-looking financial markets could mean the fiscal
benetits in the higher R and G scenario are more limited than shown above. We assume
interest rates and growth gradually rise together, but investors could demand higher interest
rates in anficipation of the pick-up in growth, thereby reducing the initial fiscal benefits.
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The fiscal impact of higher inflation

4.56  Although interest rates could rise because of a partial reversal of the factors that have driven
thern down over the past three decades, it iz also possible that real rates could remain
unchanged bul neminal rates rise a5 a consequence of higher inflation or inflation
expectations. Prompted in part by confinued expansionary US fiscal policies,™ but also
reflecting the continued accommodative monetary policies in many jurisdictions, there has
been growing debate as to whether a resurgence of inflation is in prospect. There have also
been suggestions that governments might welcome a period of higher inflation as @ means
of reducing the real value of their cutstanding debt.* In this section, we therefore consider
the impact on the public finances of a rise in yields that is associated with higher inflation.
As inflation is ultimately o domestic phenomenon for a country with its own currency and a
floating exchange rate, this should be thought of as reflecting UK policy choices or ather
LK-specific factors. Bul it is possible, of course, that there may a general lendency 1o higher
inflation across multiple jurisdictions, reflecting the operafion of the same factors in other
counkries,

4.57  Again, we consider two scenarios. In the first there is a burst of domestically-generated
inflation that we assume requires a temporary rise in Bank Rate to bring inflation back to
target. In the second there is a more persistent rise in inflation, which could be associated
either with sustained failure to meet the inflation target or the adoption of a higher one. In
both, we continue to assume thal non-welfare spending is fixed in cash terms for just the
first bwo years and beyond that rises in line with inflation, reflecting pressure for higher pay
and te maintain the supply of government services. We also retain the assumption that
receipts move with nominal GDP - initially mare than one-for-one due to fiscal drag, and
subsequently one-for-one in line with historical evidence on longer-term tax buoyancy.

Temporary rise in inflation

4,58 A femporary nise in inflation could result from any number of shocks. In the current context it
is perhops easiest to think of it as resulting from an overestimation of the margin of spare
capacity during the recovery from the pandemic that results in both higher inflafion and
higher inflafion expectations. This necessitates a fightening of monetary policy to bring
inflation durably back to the target, as this would not be the sort of inflafion shock that the
Bank could simply look through. Tighter monetary policy, in turn, octs as a temporary drog
on GDP growth, bringing oggregate demand back inte line with supply. In this scenario:

+  |nflation rises sharply in 2022-23, hitting 5 per cent |3 percentage points above both
our baseling and the target) the following year.

# Far expenple, see Summers, L., Comments to Federod Boserve Bank of Aslanto conference, Moy 2021,

2 Far pampls, ses ducussan m Bank ke Iernolicnal Seltherments, Annwal Eeesine Rigodd, Burs T0R),

1 Son Toble 1 in Balingo, V., Benede’, D, de Moal], B and Horregaord, 1., Toor buopancy in OECD couniries, [MF Yorking Papens Mo
14110, Intermational Moneieny Fend, June 2014,
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«  The Bank of England reacts by raising Bank Rale to 4 per cent in 2022-23 (3.9
percentage peints above baseling].** Average gilt rates clso rise to reflect the higher
path for Bank Rate,

»  Higher interest rates lead to weaker GDP growth over 2022-23 and 2023-24 (0.5
percentage points below the baseline in both years), There is no impect on potential
output, so the oulpul gop widens over these two years.

=  Beyond the near term, inflation subsequently falls back, returning to target after four
years, while GDP growth, Bank Rale, and average gilt rates oll also return to their
baseline paths over a similar timeframe.

4.59  The burst of inflation initially improves the primary balance due to fiscal drag liffing receipts
and deparimental expenditure falling as a share of GDP due to being fixed in cash terms
for two years. The primary balance subsequently returns to baseline as the Gavernment
increases cash spending and adjusts tax thresholds to account for the impact of inflation.

4.60  Debt interest payments rise immediately, underscoring the growing sensitivity of the debt
stock to changes in both inflation and interest rates. Higher inflation has a direct impact an
the interest payments on the stock of index-linked gilis, pushing interest costs up by £9
billion (0.4 per cent of GDF) in 2022-23. Similarly, the hike in Bank Rate leads to an
immediate increase in the interest paid on reserves of £34 billion (1.4 per cent of GDP),
reducing remittances from the APF to the Treasury by a corresponding amount [Box 4.5 has
a fuller explanation). Finally, higher average gilt rates raise interest costs more gradually.
This slower pace is because the Government anly pays the interest rate prevailing in the
market on new gilts, issved either to finance the deficit or refinance the 7 per cent of gilts
assumed to mature each year (Chart 4.13 shows the breakdown].' In the long run, there s
no change in annual net interest costs because this is a transitory shock and interest rates
return to their baseline levels.

4.61  The effect of a tempeorary burst of inflation on the debt stock is quite modest in both the
short and the long run. The debt-1o-GDP ratic initially falls more quickly than in the
baseline, due to a lower primary deficit and more favourable growth-corrected interest rate
(Chart 4.13). But the fiscal benefit is quite small as interest costs rise quickly (parficularly on
index-linked gilts and on reserves as Bank Rate is increased) and, by assumption, starting in
the third year of the scenario the Government increases cash spanding fo account for the
impact of higher inflation. By 2050-51, debt is 2 per cent of GDP below the baseline at 95
per cent of GDP, but is still over 10 per cent of GDP above the pre-pandemic level,

* Estimsabed wsing tha modal described in Working popor Mo.d; 4 smoff model of tho UK economy, OER, July 20132.
5 e s Tl gills are izsusd of par, in Gne with generl DMO proclice.
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Chart 4.12: Higher inflation scenarios:
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Chart 4.13: Temporary inflation shock impact on net interest payments and PSND
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Persistent rise in inflation

4.67  Our second inflation scenaric examines the fiscal impact of a persistent increase in inflation
and inflation expectations to 2 percentage points above the baseline. Within the confines of
the existing monetary policy framework, that might result from a temporary inflafion
overshoot that became embedded in actual and expected inflation and was expressly
accommeoedated through the open letter process.”” But it would also be consistent with the
suggestions from some quarters that the adeption of a higher inflation target would give

more room for central banks to lower their policy rates before hitting their effective lower
bound.

4.63 In this scenaorio:

. CP| inflafion rises to 4 per cent aver three years and remains at that rate.*” The process
tokes several years because of frictions in adjusting prices and wages.™ Bonk Rate
rises in step with inflation, leaving the real short-term interest rate unchanged.

s  Gilt rates react immediately fo higher expected future paths of inflation and Bank Rate.
But we assume that gilt rates rise by 3 percentage points rather than the 2 percentoge
point increase in the inflafion expectations,” because investors fear there might be
greater willingness fo tolerate even higher rates of inflation in the future.

4,64 We assume that the economy adjusts smoothly to the persistently higher path for inflation so
there is no impact on real GDP or the output gap. If that were not so, then there would be
secondary impacts on borrowing and the debt-to-GDP ratio, A persistent inflation shock
raises overall barrowing in every year of the forecast, The primary deficit initially falls as
inflation rises, mostly due to nominal government spanding being fixed for the first two
years. However, overall PSMB still rises because higher net inferest costs outweigh the
impact of a lower primary deficit. The higher net interast costs come from three sources: the
direct impact of higher inflation on the cost of index-linked gilts; the impact of higher Bank
Rate on inferest paid by the APF: and the impoct of a higher average gilt rate on
corventional gills (Chart 4.14). The first two feed through immediately, but the third feeds
through more slowly as existing gifts mature and new gilts are issued. Met interest costs rise
to 4.4 per cent of GDP by 2050-51 compared to 1.0 in the baseline (this takes them from
2.7 per cent of revenue in the baseline to 11.6 per cent in the scenario in 2030-31). This
raises borrowing to 6.2 per cent of GDP in 2050-51 compared to 2.9 per cent in the
baseline,

1" B CP intlation devioles from the 2 por cent iangel by nvore fhan | percenioge point, the Governce of the Bank of Englond is required io
write 1o the Chonoellar explaining why ord whal will be dene about #. The Chancellor is required 1o espand and could in theary set ol
tha Govarnmaont’s praferences for kow gquiddy he Bonk should aim o oddress the devialion given tha ade-ofls imvolved. See, far
exampls, B discussion in Camey, M., Lombda, 16 Jorary 2017,

% e, for imslance, Blanchard, ©., DelAriccie, G., ard Mours, P, Rethinking mocrosconomic poificy, Jourmsal of Maney, Credil and
Baricng, 2010,

* Thin & comimhard with e propesal in Blondhard, 0., Dell*Areca, G, and Moure, P, [ap. cil.).

* In the charts in this chaper, we show the GOF deflotor rother thon CPl fwhich the Bank of Englond targeis), The GOF defimor settles ot
dightly hth than 4 par el bul #9117 percariage paints higher than the baseline, which i whal s imgadan far the scenario
crtlculmiors.

¥ This i broodly corsisient with ihe dedine in inflalion sxpedalicns arcund the Bonk of England's independence in 1997,
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4,65  In this scenario, persistently higher inflation does nothing to reduce the debi-1o-GDP ratic
over the long run. Debt inifially falls marginally below the baseline due to the initial impact
of lower primary borrowing, but it ends up above the baseline by the end of the scenario os
higher interest rates work their way through the debt stock. In this scenario, the growth-
corrected interest rate is slightly less fovourable than in the baseline. Although nominal
growth is lifted by higher inflation, the effective interest rate on government debt rises by
more due to the assumed inflation risk premium on average gilt rates. This means debt rises
back towards our boseline before exceeding it in the later years of the scenario. it reaches
107 per cent of GDP in 2050-51 (10 per cent of GDP above the baseline). This is more
than explained by the assumed 1 percentage point inflation risk premium on gilt rates,
which adds 12 per cent of GDP to debt in 2050.51.

Chart 4.14: Persistent rise in inflation impact on net interest payments and PSMND
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4,66  The impact of rising yields on the market value of gilts is an additional faclor not considered
in this scenario, For conventional gilts currently in issue, a 100 basis point rise in yields
would lower the average market value by 12 per cent, so the scenario would be consistent
with them falling by around a third. This could adversely affect financial stability.*

Conclusions

4,67  Both scenarios suggest that inflation is not a very effective way to reduce the debi-te-GDP
ratio in the current circumstances. A temporary burst of inflation has only o modest impact
on the debt-to.GDP rafio, which is mostly achieved through a temporary squeeze on real
spending. A persistent increase in inflafion leads to o medium-ferm improvement in the debt
position as inflotion erodes the real value of the nominal debt in issue. But the impact is
muled by the share of index-linked debt [23 per cent of gilts in 2020.21, up from 14 per
cent in 198%-%0) and the shortening of the effective maturity of debt due in part to
quantitative easing. In the long run, there is actually a rise in the debt-to-GDP ratio due to
the assumption of a higher inflation risk premium on gilts, which pushes interest payments
from 1 fo over 4 per cent of GDP, up to a level not seen since 1947.48.

¥ S discussion i Bonk for Irdernatioral Sefflements, Financiol Siohility implicotions of o prodonged pariod of low indanest rates, July
2018,
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Loss of investor confidence

4,68 Our scenarios so far have explored the fiscal implications of relatively modest, and often
gradual, rises in the cost of government borrowing. However, history is replete with
instances where governments experienced sudden and steep rises in the rates they had to
pay to borrow, sometimes even ending in complete loss of investor confidence and market
access. In such circumstances, access to an emergency loan from the International Menetary
Fund [or similar official lender) may buy time, but a significant fiscal conselidation will
wsually be necessary to return the public finances onto a sustainable path and restore
investor confidence and market access. The remainder of this chapter reviews some of the
evidence regarding such government debt crises before exploring an extreme fail-risk
scenario in which the UK is subjected 1o one.

Government borrowing costs in o debt crisis

4,69 Governments are likely to find it more expensive to borrow = that is the ‘risk premium’ rises
- when investors lose confidence in their ability, or willingness, to honour their debt
commitrents. Foctors that erode investor confidence include not only fears of outright
defoult but also concerns that the government may take actions that have a similor effect,
such as reducing the real value of those debt ebligations through higher inflation.
Governments rarely choose freely to repudiate their debt obligations, as that could result in
them finding it much more expensive to borrow in the future — ot least for a peried.™
Instend, they are vsually tforced into default - or to resort to the IMF or other multilateral or
bilateral loans - by a combination of rising borrowing costs and difficulties in delivering the
rapid odjustments to the primary balonce needed to offset those rising interest payments. As
a result, debt crises often feature adverse teedback loops, with higher borrowing costs
warsening the fiscal posifion and the worsening fiscal position leading to higher borrowing
costs.

4,70  Chart 4.15 shows the behaviour of UK gilt yields around the time of its 1974 crisis, the last
time the UK had to seek external assistance from the IMF, The chart also shows the yields on
government bonds during some more recent government debt crises in other advanced
economies. n each case, yields rose substantially in just o matter of months, illustrating how
rapidly financing conditions con deteriorate,

471  The UK crisis in 1976 was on the surface a balance of payments crisis, though ossocioted
fundamentally with unsustainable fiscal and monetary policies — illustrating the range of
factors that can combine fo create a debt crisis. This combination of factors is reflected in
the flatter profile of interest rate rises in Chart 4,15 - longer-lerm issues of high inflation,
and the after-effects of a recession and the oil crisis left the deficit high, and gilt rates in
1975 already stood 7 percentage points higher than their 1960s average. Against this
backdrop, from early 1976 market padicipants believed that sterling devaluation was

1 en e dscusiion af the smped of a hidary of deloull an barowing cosh in Cruces, L, and Trebewch, ., Sovarsign Deloidis: The Price
of Hoircuts, Amarican Ecomnomic Jounnol: Mocrosconomics, 2013, ond earliar work by Boreraziain, E., and Parizm, UL, The Cosfs of
SRR Dredomali, IMF Warking Poper, Udlober 2008.
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inevitable in view of the UK's large current account deficit. Long-term rotes rose by over 3
percentage points within seven months - but, more damagingly, investors came fo regard
existing yields as insufficient, and liquidity in the gilt market dried up in a ‘buyers strike’.
Eventually, an IMF loan of 33.7 billien (1.2 per cent of UK GDP in 1976} was necessary, the
price of which was the implementation of politically unpalatable cuts in public spending.™

Chart 4.15: Long-term bond rates in selected government debt crises
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4,77  The other three episedes in Chart 4,15 all date from the financial crisis, when the cost of
stabilising banking seclors ogainst a backdrop of severe recessions sharply worsened fiscal
positions in affected countries. Greece is perhaps the most notable, with large revisions fo
the pre-crisis fiscal occounts precipitating a crisis that led to the most significant bail-out in
Europe, Revelations over the course of 2009 that the budget deficit was far higher than
realised, and further deterioration in the fiscal position as a resull of the financial crisis, led
investors to think that both default and/or exit from the euro might be necessary. This
coused interest rales 1o rise dramatically — eventually peaking at 29 per cent in February
2012, This was ultimately anly resclved by a mibdure of external suppert from the EU and
IMF, and a commitment from the European Central Bank to maintain the integrity of the
euro by purchasing Greek and other eurozone sovereign debt through its Outright Monetary
Transaclions programme. This was followed by a restructuring of private sector holdings of
Greek debt in 2012, which reduced the foce value of these private holdings by over €100
billion.*

4,73  The cases of Iceland and Ireland are notably different, insofar as neither entered their crises
with weak fiscal positions. But in both, the banking system was so large relafive to the
ecanomy that the costs of rescuing it implied a sudden and very large transfer of liabilities

* Tha Hational Archives, Seding dovolved ond the [MF loan, ooorssed Moy 2021
 For more discussion see; Zeielmeyer, )., Trebesch, ©. ond Gulol, M., The Gresk Debi Rosfrcfuring: An Aufopsy, Aupost 2013
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from private to public sector - increasing gross debt levels by 24.5 per cent of 2010 GDP in
Ireland between 2007 and 2010, and by 42.8 per cent of GOF in lcelond over the same
period.® In Ireland, the announcement of the renewal of the Irish Government's guarantee
of the banking sector's debts in September 2010 was followed by o deubling in interest
rates over the next ten months, In lceland, the announcement of the nationalisation of the
country's ailing banking sector in late 2008 sparked an even sharper rise in borrowing
costs, with interest rates rising nearly & percentage points from September to Oclober.

Box 4.4: Long run drivers of UK government debt

The history of UK government debt can be characterised as ene of ‘puncluated equilibria’ in
which long periods where the debt-to-GDP ratio is broadly stable or gradually falling are
interspersed with cccasional large increases in response to major shocks [Chart 4.1). Since 1900
{and including our March 2021 forecast], there have been 21 years in which debt rose by more
than & per cent of GDP [Chart C); of these, 12 ware associated with the warld wars and the
remaining nine came during the contractionary policy in the 1920s (two), the Great Depression
(two), the financial crisis [three), and the corenavirus pandemic (two).

The two world wars were by far the most significant events. The first saw five years of debt-fo-
GDP increases averaging 23 percentage points a year, while the second saw seven consecutive
years of rising debt at an average of 15 percentage points a year. While the total increase in
debt during the world wars was far greater than during the pandemic, they are similar in being
exogenous shocks that led to large, though temporary, increases in primary spending, parfially
offset by falling nominal inferest rates.

Chart C: Distribution of changes in the UK debt-to-GDP ratio
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After a crisis, governments usually seek to rebuild fiscal space in order fo be able to respond to
the next crisis. For crises driven by tempaorarily higher spending - such as wars and the pandemic
- a rapid imprevement in the primary balance should be possible simply by returning
expendifure closer to pre-crisis levels once the need for the temporary rise has passed. But
returning debt to pre-crisis levels can be the work of many decades.

The UK successfully brought debt down following the second world war. After 1946-47 the debt-
ta-GDP rafio fell for 27 consecutive years and by 206 per cent of GDP. Of this, 127 percentage
points was achieved in the first decade. More than half the fall was achieved by o persistently
negative growth-corrected interest rate. In part this was the result of interest rates being held
down by a variety of institutional and policy factors {*financial repression’},” but the Government
also ran relatively large primary surpluses, parficularly in the early post-war period when the
civilian workfarce (and therefore tax revenues) was expanding rapidly. Later in the period,
particularly from the late 1940s to the 1980s, persistently high {and sometimes unanticipated)
inflafion also helped to erode the real value of the Government debt stock at a time when
nominal inferest rates were sfill subject to administrative confrol.

Of the various strategies that contributed to the post-war debl reduction, the most desirable for
society and bondholders alike would clearly be sustained higher real GDP growth [consistent
wilh our ‘higher R and G’ scenario] but this has proved extremely difficult to achieve in the post-
financial crisis peried. Financial repression would be more difficult to achieve in an era of open
capital markels and independent central banks and financial regulaters. And our ‘persistently
higher inflation’ scenaric suggests that a peried of higher inflation may ne longer offer an
effective way of reducing the debt-GDP ratio, especially if it results in a higher inflation risk

Premium.

* S for smample RBankart ard Shienaa, Tha fguidabion of govarmmand cehe, 2011,

What affects the risk premium on government debt during a crisis®

4,74  Of course, no two crises are alike and their fiscal consequences depend in part on how
governments respond. 3o the historical and internafional experiences discussed above may
not capture the sorts of risks the UK might face were it subject 1o one. However, empirical
studies of interest rate differentials on government debt and sovereign debt crises point to
several factors that drive the risk premium on government bonds.” When investors have full
confidence in the creditworthiness of a government, the quantitative importance of these
faclars may not be that greal. Indeed, such bonds may well benefit fram acting as a "safe
haven® during general fimes of stress [see the discussion of fiscal space in Box 1.1). But
these faclors are likely lo come to the fore when the creditworthiness of the Government is
in doubdt,

4.75 There are several potential drivers of risk premia on government bonds ot such fimes. We

begin with the cutlook for government deficits and debt. Cther things equal, higher debt
paths could be expected to put upward pressure on yields because they increase the risk of

“ Faor a fuller discussion of fok premio, ses Giirkoymak, B. ard 'Wright, T., Moorooconomics ond the Tama Strechse, Journal of Economic
Lsrofure, June 30132
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future capital losses, either because yields continue to rise in the future or because of the
heightened risk of some sort of defaull. While UK public borrowing has increased
dromatically as a result of the pandemic and public debt has risen sharply as a result, the
former should fall sharply as the pandemic recedes and the UK is in the middle of the pock
of advanced economies os for as its debt-GDP ratio is concerned (see Chart 4.14),

474  Second, investor perceplions on the risk of defoult are also related to the profile of the
Government’s financing needs, which depend not enly on the budget deficit but alse on the
quanfity of maturing debt that needs 1o be rolled over. A high volume of shor-term issuance
makes a government mone vulnerable to funding problems and shortens the fime ovailable
to get the public finances in order. So, while funding ot short maturities is typically cheaper,
it also leaves the Government more of risk. Earlier in this chapter, we explored the effect of
quanfitative easing on interest rate sensitivities via the effective shortening of the maturity of
the public debt. However, from a funding perspective, central bank reserves do not have to
be refinanced; they are, in effect, a floating rate perpetuity. What matters instead is the total
new debt that the Government needs to place with private buyers. Chart 4.16 shows
projected financing requirements and debt burdens for advanced economies in 2021,
Despite a high stock of debt, the UK has a lower finoncing requirement compared 1o other
advanced economies with similar debt burdens. This reflects the relafively long average
miaturity of UK gilts - o facter that reduces the Government’s exposure 1o financing risk.™

Chart 4.16: General government net debt and gross finoncing needs, 2021
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4,77 Third, perceptions of government debt risk also depend on wider pressures on the public
sector balance sheet, including the stock of debt-like obligations, such as public sector
pensions, as well as the availability of assets that could be liquidated if required to meet
government financing needs. IMF research suggests that an improvement in an advanced
economy government’s net worth of 10 per cent of GDP on average lowers its bond yields
by just under 10 basis peints.”™ Chart 4.17 shows the net worth position of selected
advanced economies. Among these countries, the UK's relatively high debt steck, significant
public sector pension liabilities, and paucity of financial and nen-financiol assets, place it o
the bottorn of the leogue fable.

Chart 4.17: General government net worth for selected advanced economies
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4.78  Fourth, the exposure of the public finances fo wider economic risks is a polential facter. The
leelandic and Irish governments were running fiscal surpluses and forecasts for gross debt in
2010 were below 30 per cent of GDP for both countries prior to the financial erisis. Yet bath
were forced by the high fiscal costs of dealing with it to seek support from the IMF and
Eurapean Union.*” This was because of their unusually large banking sectors whose
liabilities were, in effect, a contingent liability of the Government, When the financial crisis
hit, these liobilities were transferred to the Government, which was unable to service them
without outside assistance. Governments whose revenues depend heavily on exports of
volatile or finite resources such os fossil fuels can also find themselves quickly plunged into
debt distress when either prices or volumes fall. The UK does, of course, have a relatively

large financial sector, though it is considerably mare resilient today than af the time of the
financial crisis.®'

™ Yeoaneh, 5. B, Publie Sechor Bodance Shaeal Sreagth and e Mocre Ecanomy, IMF Werking Paper, Asgusl 2019,
* WMF, Fiscol Tronspovency, dcoownlohility, and Risk, sugust 2013
¥ S Chopher T of cur 2019 Fecal risks rapard
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4,79 Fifth, government's institutional capacity fo deliver large and rapid fiscal adjustments if such
risks crystallise also shope invesior confidence. The Government’s perceived ability to adjust
the state of the public finances to respond to fiscal shocks is important fo reassure investors
that it con deal with future fiscal pressures without reserting to default or inflationary
measures, The degree of fiscal centralisation/decentralisation both within and across levels
of government, starting levels and buoyancy of the tax burden, and the extent of struciural
rigidities in government expenditure all play roles in determining a couniry’s capacity fo
deliver on lorge fiscal odjustments. Some historical evidence on the UK's relative capacity
for doing so is discussed in the next section [from paragroph 4.82).

4 B0 Sixth, on the demand side of the market, the “stickiness’ of investors’ demand for
government debt may be a factor, Bonds offer a safer way of transferring purchasing power
over time than risky assets, such as equities. They are therefore a notural asset for
insfitutions with fixed future liabilities, such as defined -benefit pension funds, fo hold. But in
addition, many investors want to hold high-quality government bonds because they can be
easily liquidated or employed as colloteral. The value of this ‘convenience yield' will decline
as the stock of debt grows, providing ancther reason why yields may increase with the stock
of debt. As we note below, domestic investors' demand is not necessarily ‘stickier’ in and of
itself, but demand may be reinforced by regulatory requirements imposed on financial
insfitutions, Central bank purchases of government bonds under quantitative easing
programmes have also provided an importont additional source of demand in recent years,
Looking to international investors, the UK has the additional advantoge of being o reserve
currency |albeit o rather junicr one) and UK gilts, like U3 Treasuries, have often benefitied
from being seen as offering o safe haven ot times of global stress, OF course, that might no
longer be the case if the UK alone was subject to o shock with major fiscal consequences.

487 Laost but certainly not least, o credible institutional framework for macroeconomic
policymaking is central to mainfaining investors’ confidence thal fiscal policy will be kept on
a sustainable footing and that monetary policy will deliver low and stable inflation.
Quantitative research has found that institulional strength and fransparent fiscal frameworks
are correloted with reduced borrowing costs, for both emerging and odvanced ecanomies.®
The UK has historically been a leader in fiscal transparency, as noted by the IMF in their
December 2020 assessment of fiscal spoce, which judged that the UK benefited from the
advantages of a “strong macroeconomic and fiscal ferecasting capocity™ and “a long-
standing and credible medium-term budget framaework®.®

Primary balance adjustment

4,87  As noted above, one foctor determining the risk premium is perceplions of a government’s
ability and willingness to make significant adjusiments to the public finances when
necessary. When the fiscal adjustment required fo arrest a growing burden of debt exceeds
what governments have demonstrated they can achieve, faking info account prevailing

= G Allonss, A, o Tevar Jalles, )., Facal Rules and Govemment Finoncing Costs, Fiscal Shidies, March 2019 an adanced
economies, and Kemoe, L. and Zhan, Z., Fisoal Tronsparency, Borrowing Costs, and Foredgn Holdings of Sovereign Debt, IMF Waorking
Paper, Avgust B for a diecusion of the effech of fiical remparency in emenging sconomis,

1 MF, Unitod Kingdons: 2050 Arficle IV Conseitoton-Pross Reloose; Stoff Report. Staff Supplement; ond Sicdomand By e Evecutir
Direcior for ihe United Kingdom, Decembar 20020,
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polifical and institutional constraints, governments are likely to find it increasingly difficult to
sell their debt fo sceptical investors. This sechion reviews some of the evidence on the size
and speed of post episodes of fiscal odjustment in the UK and other advanced economies,

Chart 4,18 shows the distribution of year-on-year changes in the UK's primary deficit since
1700, The vast majority (B3 per cent) of these annual changes in the primary deficit are
between minus 2 and plus 2 per cent of GDP, with larger adjustments almost always
associated with wars and other major crises, For instance, the most significant annual fiscal
consolidation of the past century was a fall of 9 per cent of GDP following Waorld War I,
which was the result of moving from the demands of total war to peacefime. Moreover,
these changes in the primary balonce represent just a single year of adjustment - sustaining
a similar tightening in fiscal policy for several years would be increasingly difficult (as
illustrated by the “austerity fatigue’ that built progressively over the post decode). So, for
inslance, even the significant fiscal conselidation following the financial crisis peaked ot just
over 2 per cent of GDP year-on-year.

Chart 4.18: UK year-on-year change in the primary surplus
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4.84

A sharper reduction in the deficit is more likely when growth is strong because fiscal drag
muakes tax revenues rise faster than GDP, while spending typically falls, for example due to
lower payments of unemployment benefits. Chart 4.19 therefore compares changes in the
primary deficit and nominal GDP growth outside wars and olher major crises {i.e. the ‘other
periods’ shown in Chart 4.18). Predictably, this confirms that an improvement in the
primary balance is much less comman in the absence of strong growth [shewn by more
dafa points in the top right quadrant of the chart than in the bottom right]. It also shows
that, while the 2000z have already seen two instances of the primary surplus falling by more
than Z per cent of GOP, it has not yet seen any increases in the primary surplus on that
scale. This underscores the asymmetric nature of fiscal shocks that the UK has faced in
recent decades.
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Chart 4.19: UK - year-on-year change in the primary surplus and nominal GDP
growth excluding crisis periods
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4.85 The UK's experience is similar to that of other G7 economies over the past two centuries,
where the year-on-year changes in the primary deficit have also been highly concentrated
between 2 and -2 per cent of GDOP [Chart 4.20). Again, the fransition from the needs of o
wartime economy to peacetime accounts for the most significant episodes of fiscal
tightening in the data, with the United States and Canoda seeing improvements in the
primary balance of 15 and 21 per cent of GDP respectively in 1944,

Chart 4.20: G7 year-on-year change in primary deficit
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4 86  Institutional arrangements for fiscal policymaking also affect the achievability of a significant
and rapid improvement in the primary balance. In @ 2014 paper, the IMF found that “(.20
countrigs with stronger budget institutions overall have tended to plon and deliver more fiscal
adjustment in the wake of the [finoncial] crisis”, finding that countries with "strong”
insfitutions delivered, on average, a 24 per cent of GDP reduction in the eyclically adjusted
primary balance from 2010 to 2012, compared to the Y4 per cent of GDP reduction
delivered by countries with ‘weaker’ institutions.® The UK's long-standing commitment to
fiscal fransparency and medium-term budgetary planning is likely to be an odvantoge here
- and an IMF analysis of the UK"s overall fiscal transparency suggested that the UK haos
experienced “o strong record of delivering on its medium-term commitments on the
expanditure side” (while also noting that revenue forecasts hod tended to be averly
opfimistic).** However, no consclidation is painless and, ullimately, how quickly and how far
the Government can adjust is also determined not only by insfitutional arrangements but
also by political factors.

Demand for UK government debt

4,87  As also noted above, another factor that may be important during a sovereign debt crisis is
the ‘sfickiness’ of investor demand, which is, in part, a function of the noture of the investor
base. This section provides further analysis of the buyers of UK gilts and how the
compaosition of holders has changed over the past 35 years (Chart 4.217). It also considers
the likely stickiness of thot demand in the face of a UK-specific crisis.

4,88 The expansion of the Bank of England’s holdings of gilts has been the most notable change
since the financial crisis — as of the final quarter of 2020 the Bank held 32 per cent of the
stock of gilts in issue, with a market value of 38 per cent of GDP. Since the start of the
pandemic, the Bank has in effect absorbed 83 per cent of net gilt issuance [the second
largest purchasers have been overseas investors, who have purchased 14 per cent].* The
Bank's purchases have helped to hold down the Government’s debt inferest costs, even as
debt has risen rapidly (see Box 4.5). The Bank estimated that the initial £200 billion tranche
of quaniitative easing in 2009 lowered 10-year gilt vields by around 1 percentage point.””
Subsequent franches appear to hove hod o somewhat smaller impoct, though the Bank
estimates that gilt purchases during the pandemic have had the largest impact on gilt yields
since the financial crisis, lowering them by almest 0.4 percentage points.*®

4,89  If and when the Bank decides to run down the APF — either by active sales or by allowing it
to run off organically as the gilts mature - it can be expected to put upward pressure on
yields (though this may be parfially offset by banks wanting to replace the reduced stock of
central bank reserves with other liquid assets such as gilts). There is a risk that the

™ Sap [MF Policy Paper, Badpat nstifettons in G-20 Countries - An Updare, Aprdl 1014 for mers detall on assesamants of inslinSaral

“* MF, Unitod Eingdom: Feoal Tronsparency Evaluntion, Movermber 201 4.

* Caloulaled as the Bonk's nef purchases of gills through the APF as o shore of lola! net iransoctions in gils over this pericd [os published
Lry i OS],

* Boyoe, M. Losoosa, A, Steeens, | and Tang, M., The Financial #arket Impoct of Quontitative Eosing in the United Kingdom, krermafional
Jewrnal of Seniral Bamking, Sepbembar 201 1.

s Bodey, &, Bridges, J., Horison, B, Bares, 1., ond Markodi, b, The centrs bank bofonce sheal as o policy fool: posf, preseal and
fudure, Siofl 'I'l'-:!rhirg Paper Mo, B39, Decembar 2020,
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movement in yields when such a policy is announced could be quite sharp, as market
paricipants price in further sales (os was the cose with the 2013 US “toper tantrum’,
triggered by speculation that the Federal Reserve was about to reduce the pace of its asset
purchases).

Chart 4.21: UK gilt holders
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4,90 The second biggest development has been the increase in the proportion of debt held by
overseas investars, from 11 per cent in the first quarter of 1987 1o 28 per cent by the final
quarter of 2020. While this is a substantial increase, tha proportion of UK debt held by
overseas investors is still below the average for advanced economies (Chart 4.22). It is,
though, much closer to the average of advanced economies excluding the euro area (where
cross-holdings are more likely), which is 29 per cent.
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Chart 4.22: Foreign holdings of general government debt securities
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4.91 A third nolable change has been the rise in domesfic bank holdings of gilts from 2 per cent
in 2007, pre-financial crisis, o an average of & per cent in 2020. In part that refleds the
requirements on banks' liquidity introduced under the Basel 3 banking regulations. Higher
holdings of government debt by domestic banks increase the risk of a government-bank
‘doom loop’ (the adverse feedback that arises because falls in the volue of government
bonds weaken banks’ bolonce sheets, increasing the potential cost of official support, and
in turn worsening the expected fiscal posifion). The proparion of UK debt held by domestic
banks is, however, still low compared to countries where such adverse feedback effects were
experienced in the past. For example, during the eurc area debt crisis, domestic bank
holdings of government bonds in Portugal, ltaly, Ireland and Spain peaked between a
quarter and a third of tolal debt, and a fifth for Greece.

4.92  Fourth and finally, pensions funds have been, and confinue to be, relioble holders of gilts,
in part for regulatery reasens. Their holdings have stayed relatively constant at around 25
per cent of GDF over the past 35 years, although that means their share of the total stock in
issue has fallen os the debt-to-GDP ratic has risen. The pensions landscape has been
changing for many years, with defined benefit [DB) schemes in decline and defined
contribution (DC) schemes growing. DC schemes currently invest more in equities and less
in government bonds compared to DB schemes.” Given the difference in maturity of the
two different types of schemes and regulatory needs for DB schemes to hold gilts, it is likely
that pension funds will remain a stable source of demand for gilts in the future.

= Pangicn Palicy Insfhole, D schams investment in illigevd and olemoda assels, Morch 2019,
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Chart 4.23: Defined benefit pension schemes asset allocations
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493  The changing secloral structure of gilt holders in recent decades has increased some risks
and reduced others, Greater exposure to foreign heldings may have made the UK
somewhat more vulnerable 1o sudden changes in investor senfiment in a crisis. By contrast,
greater holdings by the Bank of England have reduced risks (by reducing yields and directly
reduced rollover risk and by helping to preserve a deep and liquid market for gilts in fimes
of crisis). And pension funds and insurance companies remain large and dependable
sources of private domestic demand for gilts. However, the large Bank of England holdings
mean that the fiscal position is more sensitive 1o variotions in Bank Rate. Consequently, were
a loss of investor confidence to necessitate a tightening in monetary policy (for instance fo
prevent a sharp fall in the pound), then it would have immediate implications for the fiscal
position (as illustrated in our final scenario).

Simulating a loss of investor confidence in the UK

4,94  Public borrowing and indebtedness have risen substantially s a result of the pandemic. But
the former is likely to drop sharply as the economy rebounds and pandemic support
measures come to an end. And the latter, while markediy higher than betore the financial
crisis, has not limited the UK's fiscal spoce to respond to the pandemic [see Box 1.7 in
Chaopter 1}. And while there are certainly fiscal challenges focing the Government, including
dealing with the rising costs of an ageing population (see our past FSRs) and legacy of the
pandemic [see Chapter 2 of this FRR), oddressing them does not look unmanageable, as
can be inferred from the continued robust demand from investors to hold UK gilts. 5o there
seems to be very little immediate danger of the UK being subject fo a sovereign debt crisis.

£95 Mevertheless, in the spirt of considering even quite remote tail risks, our final scenario looks
at what might happen if, for some reasen, there were a loss of investor confidence in the UK
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Government’'s creditworthiness and its macroeconomic policy framewaork, In this scenario,
rising public debt |leads fo growing concerns amongst bond investors about the risk of
losses. This in furn pushes borrowing costs up further, generating a vicious circle of rising
debt and rising borrowing costs. In such a scenario, the Government would need fo
undertake significant fiscal tightening to stabilise its debt-to-GDP ratio, As discussed earlier,
odjustments greater than 2 per cent of GDP are rare oulside of the automatic fiscal
correction thot occurs after wars end [ond as will happen as pandemic support rolls off).

4,94  As in our other scenarios, our aim is fo highlight how the fiscal consequences of a loss of
confidence could unfold rather than take a view of the potential couse of the crisis. That
said, such o crisis would be more likely to be triggered by o UK-specific shock rather than o
global one, such as the pandemic. Global shocks typically lead investors to shift from risky
assefs into high-quality government debt, benefitting countries perceived as sofe havens. In
the case of an idiesyncratic shock affecting just the UK, there is more likely to be a flight of
investors from UK gilts into overseas ossets instead.

4,97  Inthis scenaric, we assume:

«  There is an adverse supply shock that pushes real GDP growth 4 percentage points
below our baseline for two years - o similor output loss to the financiol erisis ond less
than half that precipitated by the pandemic. This results in real GDP growth of 1.0 per
cent in 2022-23 and -2.5 per cent in 2023-24, Rising borrowing costs and an
escalating crisis mean that growth fails fo rebound and the economy continues to
shrink for a further two years. We assume growth then refurns to our baseline rate but
there is no coftch-up growth so long as the crisis continues. Output consequently lies
persistently beneath the boseline, with the shortfall peaking ot 8.5 per cent.

* |nflgtion rises to 4 percentage points cbove baseline in 2022-23, reflecting boih the
shock and o depreciation in sterling as investors sell UK assets. Inflofion subsequently
falls back to target over three years.™

. The Bank of England reacts o the rize in inflation by raising Bank Rota fo 4.1 per cent
in 2022-23 (4 percentage points higher than the baseline). It gradually falls back to
baseline by 2027-28 as inflation returns to target.”

" In line with the assumptions in our previous scenarios, the primary balance worsens in
the first two years due to falling tox receipts as GDP growth weakens, welfare spending
rises though non-welfare spending is fixed in nominal terms. After 2024-25, we
assume tax receipts remain constant as a share of GDP. We assume primary spending
remains the same as our boseline and so does not fall with GDP. This allows us to
calculate the reduction in primary spending or increase in taxes that would be
necessary fo compensate tor rising interest costs and stabilise the debt ratio, rather
than the scenario delivering this adjustment by assumption.

* ha modelled, Higher inflation delivers a fiscal benefit for the first beo yeors 0s 100 receipss incresse with nominal GOP and nen-weliore
spanding it fosd = raminal leeme. Sirce milatisn i duos 1o the dapreciation i sarlng, the receiphy ket would grebably be much
senather beirrsuse i would lead 1o rverse Tisco! drog. Bul such effects would smsdl relative 1o the overall scenora.

" Esfimsmied using e model described in Working poper Mo.d: A wenatl model of the UK sconamy, OBR, July 20172,
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«  We assume that private sector bailouts in the first year of the crisis add 10 per cent of
GDP to debt [0 'stock-flow adjustment’). This is comparable to the global financial
crisis where financial sector interventions tofalled 9 per cent of GDP.™

«  The average gilt rate increases os the debt-t0-GOP ratio rises becouse investors
demand an escalating premium to hold UK government debt, We use the results of o
study by Bayer, Born and Luetticke to calibrate the link between debt and the cost of
borrowing, with a 10 per cent increase in government debt leading to o 250 basis
point increase in the yield on government debt in the shert run, foding to o 25 basis
point increase in the long run.™ As a greater relionce on short-dated debt is often
necessary in severe crises such os we model here, we also assume thot one third of the
new debt issued by the Government during the crisis has @ maturity of one year.™
Issuing shori-dated debt means that subsequent increases in interest rates feed
through faster into public spending. Chart 4.24 shows the profile for average gilt rates
in the scenario.

Chart 4.24: Interest rates in the loss of investor confidence scenaric
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498  Met intarest payments rise rapidly in this scenario, reaching 9.5 per cent of GDP by 2029-
30 — higher than in any year in af least three centuries (the previous peak was B.4 per cent
of GDP in 1926-27). Borrowing therefore increases throughout the scenario due to higher
primary borrowing as the economy shrinks and interest costs escalate (Chart 4.25),
reaching 15 per cent of GDP in 2029-30. The debt-to-GDP rafio also rises in every year of
the scenaric and reaches 162 per cent of GDP by 2029-30 [Chart 4.25). While higher debt
burdens were wilnessed in 24 years of the twenlieth century, the cost of servicing debt is

" Sy Annex B of cur Morch 2021 Economic ond fiscal owtlook, caloulobed as o percentoge of 2009- 10 GODP,

™ Bayer, T, Bem, 8., and Lusthicka, B, Tha Lguidily Channel of Fical Poafey, CEPR Diicussion Popes 14883, 2021,

M This simple assumplion i desipned o produce on eflec similor i fhe sharening of nealuity thot hopgens whan governments need o
issue [onge ameounts of debd,
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higher than at any peint during that period. This demonstrates that it is the cost of servicing
debt, not the debt-to-GOF ratio alone, that is central to generating financing pressures, We
only show the scenario until 2029.30, as the Government would most likely need to
undertake major fiscal retrenchment fo stabilise the debt [discussed below) or seek support
from multilateral or bilateral creditors (such as the IMF) long before this point is reached,

4,599  Rising inferest costs are primarily the result of the odverse feedback loop between higher
debt and higher gilt rates, The initial shock couses debt to rise 12 per cent of GDP in 2022.
23, mainly due to the private sector bailouts [Chart 4,26).™ This rise in debt pushes up the
average gilt rate, which couses the Government’s effective interest rate to rise and debt fo
increase further. By 2029-30, the average gilt rote reaches 2.6 per cent (10-year gilt rotes
were [ast of this level in 1991). The shortening of the maturity of gilts means higher marked
rates feed through into higher public spending more quickly. In the first few years of the
scenario, higher inflation and the rise in Bank Rate alse contribute to the sharp increase in
interest costs.

Chart 4.25: Loss of investor confidence scenario: key outputs
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Chart 4.26: Loss of investor confidence scenario: differences from baseline
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4,100 In this scenario, it is possible that liquidity in the gill market could dry up as investors
struggle fo price gilts accurately. March 2020 saw such incipient illiquidity, leading the Bank
of England to step in as a ‘market maker of last resort’.”™ Qur scenario ignores such
illiquidity preblems, implicitly assuming that the Bank would again step in if needed. But
were that not fo happen, it could lead to a ‘sudden stop’ as buyers leave the market
altogether,

4,101  As noted af the start of this section, the Government would need lo make large primary
deficit adjustments to stabilise debt in this scenario. Assuming this would only happen after
the economy stops shrinking in 2026-27, Chart 4.27 shows that the necessary adjusiments
would have to be very large by historical standards. The 5 per cent of GDP reduction in the
primary deficit needed to stabilise debt in 2026-27 has only oceurred in 3 per cent of the
years since 1 700 and all of these were after wars. The required adjustment increases to 8
per cent in 2029-20 as higher interes! costs have to be offset by an even larger primary
surplus to stabilise debt. 50 adling earlier both reduces the eventual adjustment needed and
stabilises debt at a lower level, It may not in praclice be necessary fo make a full adjustrment
in any individual year to break the feedback loop between rising debt and rising rates.
Instead, credible plans spread over several years may be sufficient to restore lost investor
confidence, allowing interest rales to fall back and making the required adjustment smaller.

* For an acoourd of events ses Houser, & Seven Moments in Spring: Coved- 1%, financiod movkers ond the Bonk of Englond™s bofonos
stusel aparedions, Bonk of Englond Speech, 4 June 2020,
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Chart 4.27: Primary surplus adjustment required to stabilise the debt-to-GDP ratio
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Box 4.5: The fiscal impaoct of the Asset Purchase Facility

The Asset Purchase Facility [APF) houses the assets [predominantly gilts) purchased by the Bank
of England as part of its programme of quantitative easing initiated in 2009. QE has had o
variety of impacts on the public finances, for example: indirecily through its impad on the wider
economy; through lowering yields on government debt; and through shortening the effective
maturity of the consolidated public sector’s liabilities. This shortening of maturity arises as Bank
reserves [floating rate debt) have been used to purchase gilts {long-term fixed-rated debt). This
has increased the short-run sensitivity of debt interest payments to rale rises. To date, the APF
has benefitted the Treasury (which receives the cash surplus) as the higher rates on longer-dated
debt have meant that the payments on the edditional reserves have fallen far short of the
payments on the associated gilts. Our March forecast shows the APF paying £0.6 billion in
2022-23 on the £875 billion reserves issued by then to finance gilt purchases [a rate of under
0.1 per cent), but receiving £17.2 billion on the purchased gilts [a yield of 2.0 per cent). This
reduces overall public sector interest payments fo the private sector (and therefore the deficit) by
£16.6 billion. To date, positive cash flows from the APF to the Treasury have folalled £113
billion.

It should be noted, though, that despite the large direct reduction in debt interest costs assaciated
wilh the APF [reducing the effactive interest rate by about 0.B percentage points), the total fall in
debt interest costs over the past decade is much larger (4.1 percentage points). The overall fall
reflects lower Bank Rate and a flatter yield curve, in part a consequence of quantitative easing.

In the scenarios used in this chapter, we hold the size of the APF constant. Changes 1o Bank Rate
(quickly) and the rate paid on gilts (more slowly] alter the ‘wedge’ between the APF's interest
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receipts and payments. In the baseline, net inferest savings grodually decline, at first largely
becouse Bank Rote rises and then as gills mature and are rolled over ot lower rates (Chart D).

In the ‘higher R’ and 'higher R and G’ scenarios, a rising Bank Rale sharply increases payments
on reserves reducing the cash surplus of the APF and by 2026-27 these payments exceed the
coupon income earned and so the APF shows a deficit. Gradually, as gilts are rolled over at
higher rates, these losses diminish. The ‘persistently higher inflafion’ scenario shows a similar
pattern, though here, gilt rates rise far enough that eventually the APF returns to surplus.

Under the "temporary inflation shock” scenario, sharp increases in Bank Rate quickly send the
APF inte deficit. But as the rise in Bank Rate is only temporary, after a few years the APF returns
to surplus. At the start, the ‘loss of investor confidence’ scenario is similar, but here the surplus
keeps rising os the soaring gilt rate rapidly increases earnings on rolled over gilts.

Chart D: Met savings to the public sector of the APF in our scenarios
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In practice, were inflation pressures to pick up markedly, the MPC might choose to reduce the
size of the APF rather than relying solely on Bank Rate fo tighten monetary policy. This would be
consistent with the MPC's current guidance that it “infended not to reduce the stock of purchased
assefs until Bank Rate reached around 1.5%"," though the Governor has noted that this guidance
is currently under review. This would have several effects on the APF:

+ Bank Rate would need to rise less in order to meet the inflation target, rErEu|ﬁr|g ina
larger surplus/smaller deficit.

* The smaller size of the APF would correspondingly reduce the size of future surpluses or
deficits.

» Gilt sales would be likely to take place at a lower price than was originally poid, leading
to a cash loss (on the assumption that sales only toke ploce once Bank Rote has exceeded
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1.5 per cent}, which, under the Government’s indemnity on the APF, would be mode
good by the Treasury. Such trading losses could potentially be large: as of April 2021,
selling all gilts in the APF portfolio at par would crystallise a frading loss of £114 billion.

The extent to which APF sales could substitute for increaszes in Bank Rate will depend on how fast
sales could take place. In praclice a run-down is likely to take several years, as the MPC has
indicated that any reduction in the stock of ossets will be ot o “gradual and predictable pace™."

In principle, the Government could cover any reduction in the cash flow from the APF by roising
taxes, reducing spending, or increasing borrowing. Commentators have also advanced several
alternafive suggestions for mitigaling the reduction in cash flow itself:

= Lowering (possibly fo zero) the inferest paid on reserves.” This is economically equivalent

to maintaining the existing arrangements and infroducing o new tax on banks related to
their reserve holdings. Alse, because it would increase the epporiunity cost of holding
reserves relative fo other assets, it would change the nature of the monetary fransmission
mechanism and force the Bank of England to change its technigue of managing shorl-
term interest rates. It would also divert financial flows from banks to other less tronsparent
channels.

Require banks to hold some minimum level of reserves but pay a low or zero inferest rate
on them, paying Bank Rate on only the excess.” This would maintain the effectiveness of
Bank Rate as a monetary policy tool, but would not avoid the consequences for banks’
profitability of acting like a tax on reserve holdings.

Delaying the fiscal consequences of higher interest rates, for example by exchanging
some of the reserves for shart-maturity gilts.® This would reduce the speed with which
interest rate changes fed through to spending, but would come with increased funding
risk, since reserves do not need to be rolled over whereas the new securities would.

In conclusion, a tightening in monetary policy is likely 1o resull, one way or the other, in a
smaller contribution of the APF to the public finances. And though there are ways this could be
mitigated, they each involve drawbacks of their own.

“Monefary policy summony and minwes of the monehary policy committes meating ending an 20 June 2018, Bark of Ergland,

* Monsory policy summany ond minuhss of the mansdary palicy commities meeting ending on 20 Jene 201 8, Bank aof England

* Goodhart, C., Eviderce 1o Houwsn of Lovds Seled Commities an Booramic adfains, 141k March 2031

% Tuemer, A, Bvidence ko House of Lords Select Commites on Ecanomic Alairs, 186 Morch 2021 ond Halthom, G. "Maonslary Palicy
arwl the Value of Publie Dabi® in Desigreng a Mew Facal Fromsesank: Undavstanding and Confronling Unoanmindy, jedbed by 1
Chodha, H, Kiglk ard A Pabsi), 2021,

= Allen, W, Manmging thae Facal pik of highss dalacast rates, MIESE palicy poper 28, 2021,

Conclusion

4,102

Interest rates on advanced economy government bonds have declined for several decades.
Since the mid- 1990z, this has been almost enfirely atiributable to a fall in real inlerest rates
rather than lower inflation. As interest rates hove declined faster than economic growth, this
has alse meved the growth-corrected inferest rate well inte negative territory, This has been
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true in the UK too, where the decline in interest rates has resulted in a fall in debt interest
costs despite the rise in debt from the financial crisis ond the pandemic.

4,103 Several explanations have been pit forward for this fall in bond rates, including
demographics, the productivity slowdown and shifts in portfolio preferences, but there is sfill
disagreement aboul their relative imporfance. This uncedainty carries over infe uncertainty
about the future path of rates. Some foctors that affect the savings-invesiment balonce,
pariculary demographics, may be starling to reverse though the impact on rates is likely to
be felt only grodually of best, But other forces, especially those affecting portfolio
preferences, could reverse more rapidly.

4.104 Qur first two scenarios explored the fiscal consequences of a gradual rebound in real
interest rates. Higher interest rates on their own (say because of a shift in portfolio
preferences) would add to the fiscal headwinds facing the Government. Bul a rise in inlerest
rates that is associated with faster growth [perhaps driven by a revival in produdivity growth)
waould produce a more benign outcome; altheugh debt interest costs rise, that is offset by
the faster expansion in the size of the economy, so that the path of the debl-to-GDP rafio is
a little lower, although still above its pre-pandemic level after 30 years.

4,105 Qur third and fourth scenarios explored the fiscal consequences of a rise in interest rates
that is instead assaciated with higher inflation. Temporarily higher inflation produces a
small reduction in the debt burden, though a good part of that arises from the short-run
cash limits on government spending. Persistently higher inflation produces a similar
outcome in the short to medium run, but is actually counterproductive in the long run
because of an assumed rise in the inflation risk premium on nominally-denominated bonds.
In both scenarios the share of revenues consumed by interest payments rises. The relative
ineffectiveness of inflation in reducing the debt burden reflects several factors, including the
shortening of the effective maturity of the consolidated public sector's liabilities os a result of
quanfitative easing and the relatively high share of indexed-linked bonds.

4,106 Finally, we explored the consequences of a loss of investor confidence leading to a debt
erisis. Currently the demand for UK gilts is fairly robust and the risk of a debt crisis in the UK
in the near future seems remote. But debt crises do happen from time to time, even in
advanced economies, so in line with the emphasis of this Fiscal risks report on catastrophic
risks, we also modelled a scenario in which investor confidence is lost, leaving debt interest
costs and the debt-to-GDP ratio spiralling higher. In these condifions an unsustainable
position can develop quickly, and early action to halt the spiral is desirable. But, in our
admiftedly exireme scenario, the size of fiscal adjustment necessary exceeds that which has
been achieved in the past century (outside of the large automatic corrections that occur after
the end of major wars and also expected to be the case as the pandemic subsides and
support measures such as the CIRS are wound down). That speaks to the importance of
avoiding triggering such a spiral in the first place, by maintaining investors’ confidence in
the Government's commitment to menetary and fiscal responsibility and the institutions that
support them.
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5 Update on other fiscal risks

Introduction and summary

5.1 The preceding chapters of this report have focused on three large and looming threats to
the public finances, but the array of other fiscal risks highlighted in previous reports have
not evaporated. Indeed, as this chopter shows and as history warns, the pandemic has
triggered the crystallisation of several of these risks, aggravated many others, and even
diminished a few. This final chapter details how these other risks have evolved since our
previous Fiscal risks report [FRR) in July 2019 and how our full risk assessment has changed
after factoring in both those changes, and the risks discussed in the preceding chaplers.

52 Qur 2019 report was accompanied by our first risk register, which identified 106 risks from
the 57 issues we raised in our 2017 FRR plus additicnal ones from the 2019 report. The
Charter for Budget Responsibility requires the Treasury to respond formally to the FRR within
a year of its publication. The Treasury's 2018 Managing fiscal risks report was a substantive
140-page respanse to our initial report. The Government's response to our 2019 FRR was
understandably overtaken by the pandemic and the Treasury's focus on developing and
delivering the economic policy response to the crystallisation of what has proved to be the
largest fiscal risk in peacetime. s official response to the 2019 FRR therefore constituted a
brief Written Ministerial Statement by the Chancellor on 14 July 2020, which discussed only
four issues that in one way or ancther related to 12 of the 106 risks we had identified.’

Changes in fiscal risks since 2019

3.3 For this report, we have firs! recast and consolidoted some of the risks that were identified
on our 2019 register, bringing the tolal down to 97. OFf these:

* 14 have crystallised including weaker preductivity grawth, lower net migration, and the
declining proportion of spending subject to firm DEL controls. Of these, 13 remain
active risks in future [including normal cyclical dewnturns, the deterioration in public
sector net warlh, and cost overruns for major projects) and 1 has bean removed (the
balance sheet risk reloting to the classification of housing associations).

= 19 have increased, including those related to higher future health and social care
spending as a result of the pandemic, the longer-term sustainability of the fuel duty tax
base in light of the bringing forward of the ban on petrol-driven cars, and the
pandemic-driven increase in the non-payment of faxes due.

Thi isues thal vaere referenced wore weok produdivity [which accounted lor twe of the 90 risks], climobe chonge [six risks), shodos
baricng [hinee risks) and o relieks [one risk].
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« 11 have decreased, including the tendency for fiscal palicy to respond asymmetrically
to movements in our underlying forecasts following the tax rises announced in the
March Budget, the risks associated with persistent household financial deficits in light
of the savings accumulated by some during the pandemic, and the loss of revenue
from people moving to more lightly taxed forms of employment status.

« 29 remain unchanged, including our brood assessment arcund risks associated with
the financial seclor, which has so far weathered the coronavirus slorm, clean-up costs
for nuclear plants, and those around stated policy aspirations,

* 3 have been resolved and removed from the register, including those around the

possibility of @ "'no deal’ Brexit and the rise in local authorities' prudential borrowing
for commercial property purchases.

« 21 have been removed for other reasons including their being unquantifiable,
superseded by analysis presented in this report, or consolidated with other risks (faking
the total number of risks removed from the register 1o 25).

5.4 Finally, 15 risks have been added in this report including nine arising from the coronavirus
pandemic, three associated with climate change, two relating to the cost of public debt and
a final one on the threat paosed by polential cyberattack. This takes the total number of risks
in our register to 87. Chart 5.1 depicts these changes as well as the number of risks that
have been affected fo some extent by the pandemic.”

Chart 5.1: OBR fiscal risk register: changes since our 2019 report
35 -
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Impact of coronavirus on other fiscal risks

5.5 Reflecting the correlated nature of fiscal risks, of the 97 risks from 2019, 38 have been
affected fo some extent by the corenavirus pandemic. This includes around half of the
economy risks, two-thirds of the public spending risks, half of the risks relating to the
Government's balance sheet and one-third of revenue risks, Of those 38, in 15 coses the
risk has increased and in fen cases it has crystallised (with the remaining 13 being either
unchanged, decreased resolved or removed).

5.4 Exomples of those affected, each of which is discussed in more detail below, include:

»  Pandemic-related pressures on health spending that are described in Chapter 2. These
could amount fo £7 billion a year on average over the next three years, with pressures
likely to be greatest in the near term. The larger sources of potential pressure include:
mainfaining a standing capacity tor test and troce and voccinations; addressing the
backlog of elective freatments built up during the pandemic; and the implications for
MHS productivity of building in greater resilience and a greater capacity for infection
conirol than was allowed for in pre-pandemic plans

+  The state pension friple lock, where unusual pandemic-related fluctuations in earnings
growth hove seen it rise to 5.6 per cent in the three months to Apnl 2021, from where
it is almost certain fo rise further in the three months betore the uprating is calculated.
The triple lock roises spending by £0.9 billion for every 1 percentage point, and our
March forecast assumed uprating of 4.6 per cent next year. 3o, if earnings growth in
the three months to July period that determines friple leck uprating for nest April was 8
per cent, s some exped, thot would odd around £2 billion o year to spending.

«  The risk of lower net migration, which has crystallised as the pandemic and ossociated
lockdown has led to significantly fewer net armvals into the UK than we previeushy
expected, with initial modelling suggesting that there was o net outflow of anound
67,000 between March and June 2020 alone.

»  Mon-payment of faxes due and the fax gap, where the lockdowns led to sharp rises in
unauthorised tax debt, which were then overlaid by Government support measures
allowing taxpayers o defer self-assessed income tax and VAT payments. To give a
sense of scale, around £34 billion of VAT was deferred between March and June
2020, and just under half had already been repaid by the end of April 2021.

=  Risks associated with stalistical redassificafions, such as the bringing of some train
operating companies into the public sector during the pandemic. The scale of the

impact of this on the government balance sheet has not yet been quantified.”

' g poted In QS Rocond ond wupooming chonges fo pedblic sechor finonce stofshics, May 2021, the GOHS bos so for poricdly implemesied
{hae reciassFeation of ain openaling companies and fhe full balonce shest impod is nol yel known,
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Structure of the chapter

3.7 The remainder of this chapter summarises our updoted assessments for each of the 97 risks
from the 2019 risk register and describes the reasons for material changes.” Risks are
grouped into those deriving from the economy, financial sector, government revenue,
government spending, the government balance sheet, and the fiscal pelicymaking process.
We also discuss the 21 risks that have been removed and the 15 that hove been added in
this report [some that are genuinely new and some that we have assessed for the first tima).

Economy risks

5.8  Since our 2019 FRR, of the 13 economy risks that we identified: five have erystollised (of
which four reflect the same risk erystallising over both the medium and long term), two have
increased, one has decreased, one has been resclved, one has been consolidated into
another, and the remaining three are unchanged. Only weak productivity growth was
referenced in the Treasury's 2020 response fo our report.

i Tha sabdes in this chopler present each of the risks from the T019 risk regisier and our kolest ossessment of those risks in terms of the
prababifty of the riek oyslafizsing and s mpod on public secior nel debl, The rsks are grouped ints Foso thol affed the medium lerm,
within our typical S-yeor lvrecos harizon, ond longes<berm sk thal Be beyond 1thal horizon. Some risks span bath the mediem ond long
ierm, The nods beneath each ioble briefly mxplains the methodology, ond mare infermalion is ovoilable in our online Escal risk regisier
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Table 5.1: Latest assessment of the economy risks identified in our 2019 report

Medium ferm
Waok productivity growth® Madium Madium Maoyba L )
Loww migration * Medium Medium Yas £ 3
Recession® Medium High Mo i
Compesition of GDP Medium Lo Mo =
Housing sector axposura Madium Mot quantified Yaz +
Househeold finoncial deficits Medium Mot quantified Yaa : 3
Currant occount deficits Madium Mot quantified Mo =
Dutput gop mismeosureman High Madium Yaz +
Risks from 'no deal' Breo: P, A, Ho x

Lang term
Weak productivity growth® Madium Medium Maybe e L
Lo migration Medium Meadium Mo L =
Recession® High Medium Mo L 2

Pota: Reber b fhe risk regisher on our wabsihe for moe dedoils.
Kadium berm is within 5 years and leng term beyend that,
Probability: Very Low = <10%; Low = 10%-40%; Modium = 40%-60%; High = &0%-90%; Very High = > PP
Medium-term impocd [using DO25-26 GOP): Low = < 1% of GOF; Medium = 1% 10% of GOP; High = 10%. 1008 of GOP.
Long-term impocd [using 2070.71 GDF): Low = 1% 106 of GOP; Medum = 108 100% of GOP; High = = 1008% of GDP.
Treausy rewpons relors 1o the Chaneeller's written dofement of 14 July 20200 A blank irmglies it was rob discussed,
Coranmanus imgac] daka whalbaer the pandemic hos maternially charged our bulure omesenenl of The rigk,
*Risk remains oclive daspite cryshallisng.

& Crydoflised % Increased — Unchanged ¥ Decreassd = Remevad

59 The main changes are:

*  The fiscal risks associated with weak predudivity growth have crystallised in both the
medium and long term. In our March 2020 Economic and fiscal outlock [EFD), we
lowered our long-run productivity growth assumption from 2.0 per cent to 1.5 per cent
a year, having reviewed historical and international evidence.” We also revised down
our cenfral forecast for the level of 4;::n'_'nr:h.u::ﬁwril:,.r due to the scarring effects of the
pandemic (while leaving our long-run productivity growth assumption unchanged). But
while the productivity risk has ::rysl'u"l'sa:l since 2019, it remains possible that it could
deteriorate further, for example if the pandemic weighs on productivity growth, the
impoct of Brexit is greater than we have assumed, or the post-financdial crisis period of
sluggish growth continues, so we consider this fo remain a live risk.

s  The one-in-two chance of o recession in any five.year period has also crystallised,
though the pandemic can hardly be described as o 'typical recession’, with the largest
annual fall in output since 1709, This is another risk that remains active despite
crystallising, as the likelihood of future shocks hos not diminished. Indeed, as we

* B Arunix B, Long:-term exonomic delerminanis, i our Morch 2090 Econamic ond ol sutlank,
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discuss in Chapter 1, the world may in fact be becoming riskier than the historical
experience that underpins the probability and impact repored in Table 5.1.

#  The risk of lower net migration has erystallised as the pandemic and associated
lockdown hos led to significantly fewer net arrivals into the UK than we previoushy
expected [with both outflows likely to have been higher and inflows lower),
Experimental estimates from the OMNS suggest that net migration was negative at
47,000 during the secand quarter of 2020° compared with positive net inflows of
271,000 in 2019 as a whole.” Medium-term risks have increased due to uncerfainties
around the economic outlook in the UK and source countries for inward migrants,
including the possibility of confinuing travel restrictions, as well as the fact that any
post-pandemic catch-up migration will need to take place under the new, post-Brexit
migration regime, which is more restrictive on average than the previous regime.®

*  The conclusion of the UK-EU Trade and Cooperation Agreement on 24 December
2020 resolved the risks that were associated with a ‘no deal’ Brexit. We previously
esfimated thot were the UK to default to trading with the EU under Word Trade
Organization rules when the transition period ended on 31 December 2020, then real
GDP would have been 2 per cent lower in 2021 (mainly due te temporary shorl-lerm
disruptions). The weakening of productivity over the medium and leng term would
have reduced output by around 1% per cent affer five years, rising to 2 per cent in
steady state. The fiscal implications of this would have been o raise borrowing by an
average of 0.5 per cent of GOP between 2020-21 to 2025-24."

5.10  The other changes to our assessments are:

= The Government's direct fiscal exposure to the housing sector has increased following

the announcement of a new morigage guarantee scheme that waos intreduced in the

March Budget and is due to run until December 2022,

»  The uncertainty around real-fime cutput gap estimates and its policy implications has
increased. Public health restrictions to control the pandemic have acted to restrict both
supply and demand, while government support measures have made it harder to
disentangle one from the other. The risk hos been amplified by large swings in the
data and the wider difficulty in measuring the economy at present,

*  The risks associated with persistent household financial deficits have improved.
Households reduced consumption during the pandemic, lowering their outlays, while
some have benefited from generous fiscal support measures protecting their incomes.
The net effect has been to boost household financial wealth, For exaomple, deposits
increased by 14 per cent (E210 billion) between February 2020 and April 2021, while
consumer credit fell 18 per cent (E24 billion) over the same period.

* OpEs, Using fotisticnd modelling 1o astimote UK inlernolional migrotion, Agnl 3021,
! ORS, Promuanal long-larm imbenfonal migrafion ssimeles, August 200,

¥ Sen Bow 7.4 of our Morch 20 Ecomomic and fecal oedfook.

¥ S Annex B, Breail scenorios, in our Movembar 200 Bconomic and fiscal ootlack.
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Financial sector risks
517 Qur assessmen! of the fiscal risks associated with the financial sector is unchanged.

Table 5.2: Latest assessment of the financial secter risks identified in our 2019 report

Medium ferm
Firaneial erises impaet Law High Me -
Long term
Financial crises impact Vary high Madium Me =
Post-crizis regulotion locsenad over time Low Mot quontifiad Mo -
Lorge and concentroted banking system Low Mot quontified M -
Shodow bonking Vary low Low M [ ] -
RegulaSon risks Vary low Low Mo

Fots: Refer o the risk register on owr websie for more detolls
Medium term is within 5 years ond long term beyond that.
ProbabiBty: Wary Low = <10%; Low = 10%-40%; Madium = 40%-60%; High = a0f-200; Yery High = > 0%,
Medum-term impod [usng 2025-26 GOP): Low = <1% of GDP; Medium = 1%-10% of GOP; High = 10%-100% of GDP.
Leavg-terrm impact fueng 2000-71 GOP): Low = 1% 10% of GDP; Medum = 10%- 100% of GDP; High = =100% of GDP.
Treamury resporss refors fo the Chancellor 's writhen dotemont of 14 July 20200 A blank implies it was mob discusssd,
Coranoinus impoct asks whether the pandemic hos moterially changed our fshure osessment of the risk,
"k Pacrei eelive despite eryshallisng.

& Crysollised # Increosed — Unchanged # Decroased * Removed

5127  The lock of pandemic-related deterioration reflects two factors:

«  first, reforms that took ploce during the post-financial crisis decade meant that the
banking system enterad the pandemic much better capitalised, and therefore more
resilient o shocks, than in the 2000s; and

=  second, the authorities stepped in aggressively fo ensure markets continued o function
smoothly (thanks in paricular to the Bank's addifional gilt purchases) and fo supponr
households and businesses, thereby reducing credit risks around banks’ loan assets
{thanks in particular to the £75 billion of government guaranteed loan schemes).

513  This aecords with the assessment in the Bank of England’s most recent Financial Stability
Rapaort from December 2020, which argues that the performance of the financial system
through the pandemic reflects “the resilience that has been built up since the global financial
crisis, and the extraordinary policy responses of the UK authorities”.""

5.14  Of course, reducing fiscal risks that might crystallise via the financial sector by taking on
direct exposure to borrowers via loan guaranfee schemes does nol reduce the ovarall fiscal
risks associated with bankruptcies and lean defaults, which will rise to the extent that the
associated losses are no lenger borne by lenders and are instead transferred 1o the state.

“ Bank ﬂ'FEﬂﬂllDrl:', Fi:mrr:iurﬁhﬁh;-'ﬂ'&pwr, Crecember 200200,
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Revenvue risks

515 Of the 17 revenue risks from our previouws report, none have crystallised and few haove been
affected by the pandemic. Three risks have increased, five have decreased, and nine are
unchanged. Only one was referenced in the Treasury's 2020 response lo our 2019 repor.

Table 5.3: Latest assessment of the revenue risks identified in our 2019 report

Medium term
Income jax reliance on high earners Lewer Lonw Maybe -
Stomip duty reliance on top end Lewwr Low Marybe -
Salf-amployment and incorporations Lewer Low Maybe .
Excise dufies: bahaviour or tachnology changs Medium Low Mo +*
Pekicy non-implementation Vary high Lenw Mo -
Pokicy aspirafions not yel costed High Madium Mo -
Rebaonce on anfi-ovoidonce measures High Lonw Mo
Complaxity of e bagislotion Lesar Levw P -
Meon-payment of imoes due ond the 1o gap Medium Levw Yaz +*
Tox reliefs: costs confinue 1o rise Medium Medium Mo L E
Digitalisaftion: tox policy challenges Madium Low Mo =
Digitalization: odministration going Medium Low Mo -
Financial services: Braxit impoc on fox receipts Vary high Low Mo E 2

Long term
Self-amployment and incorporafions Meadium Low Maoybe E
Tobocco: downord consumiphion confiniees High Low Mo -
Fuel duty: further efficiency imprevemants High Low Mo +
il ond gos decommissioning cosls Yary high Lo Mo -

Mote: Relar to the rik regider on our webils for mooe defols.
Medium berm is within 5 years ond long term beyond 1hat.
ProboabiFhy: Yary Low = < 10%; Low = 108408 Madium = 40%-60%; High = &066-20%; Very High = = 208
Madum-lerm impoad [ugng 20020520 GOP): Low = <1% of GDP; Madium = 1%-10% of GOP; High = T0%-100% of GDP,
Leng-lerm impadt [usng 2000-71 GOP): Low = 1% 1006 of GOP; Medum = 108 1000 of GDP; High = > 100% of GDP.
Trisasury respanss refors to the Chancellor's writhen dofemant of 14 July 2020, A blank implies it wor ot discussed,
Coronavinus impoc asks whether the pandemic bas moterially changed our future osoessment of the risk,
*Risk reeraaing octive daspite cryshallising.

# Crysiollised # Incroosed — Unchanged # Decreased = Removed

3.16  The five improvemenis relote to:

*  The loss of revenue as people move fo more lightly taxed forms of employment status.
Policy decisions have reduced the medium- and long-term incentive for individuals to
incorporate and benefit from paying the lower rate of lax on corporate profits (and
dividends) compared to the higher rotes of income tax and Mational Insurance
confributions paid on employment income. The most significant change is the reversal
in the decade-long reduction in the main rate of corporation tax — first by maintaining
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the 19 per cent rate ot Budget 2020 (rather than implementing the planned cutto 17
per cent) and then by announcing an increase to 25 per cent from April 2023 in the
March 2021 Budget, the latter raising £17.2 billion a year by 2025-26. Reforms to off-
payroll working [announced at Budget 2018 but implemented this April) also reduce
the incentive, Another factor that might reduce the fulure atfractiveness of
incorporating is that ewner-managers hove been less generously supported than either
employees or the self.employed by the Government’s coronavirus support measures,
The reintroduction of a small profits rofe tempers the effect of these reforms for those
with profits of up to £250,000 [particularly those at £30,000 and lower that will still
pay a 19 per cent rate)."’

=  Reliance on anfi-avoidance and compliance measures with relatively uncertain
cosfings. While the Government has sought to continue fo raise revenue from HMRC
anfi-avoidance and compliance measures, it has reduced its reliance on these types of
measures. Anfi-avoidonce and complionce measures announced in the past two
Budgets are estimated to roise less than £2 billion a year by 2025.26, This is dwarfed
by the close-to £33 billion that is expected to be raised in the same year from the
increases to the corporation tax rate and the freezing of income tax thresholds, the
costings for which are considerably less uncertain than those for typical anfi-avoidance
and complionce measures.'” By comparison, in the five fiscal events between Budget
2016 and Budget 2018 the expected yield from anti-aveidance and complionce
measures accounted for around 40 per cent of the total from all revenuve-raising
measures across the same period = a for higher proportion.'?

=  The high and rising cost of tax reliefs and expenditures, and the poor understanding of
changes over time. Al Budgel 2020 the Government announced fwo significant policy
changes: the removal of enfitlement o use red diesel and rebated biofuels from maost
seclors fram April 2022; and a reduction in the lifeime allowance for the business
asset disposal relief (formerly entrepreneurs’ relief) from capital gains tax from March
2020. The combined savings from these two measures rises to £3.5 billion a year by
2024-25. HMRC haos also expanded the number of reliefs for which it publishes costs,
That said, the cost of R&D tax credits continues fo rise quickly, and there remains an
ongoing challenge around new reliefs, including those to be intfroduced as part of the
‘freeports’ packoge discussed below,

=  Potential effects of Brexit on the financial sector and the tax receipts it generates. The
fiscal risks from a no-deal Brexit have been averted, so while there remains uncerainty
over the fulure relationship between the UK and the EU, particularly with regard to
financial services, our assessment is that Brexit-related revenue risks hove decreased,

Far o fuller disoussion, see parographs A 1D fo AL T4 in Annex A, Policy measures, of our March 37031 Economic and fiscal outlook.
¥ This sncludes the March 2050 Budget decsion te mairdain ihe corporafian o rate of 1% per oo, rather tham the planned redudion o
17 poer cwel.
! Bosed on ihe oggregaied costings ocross all years of the forecosi af the fme
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5.17  The three revenue risks 1o have worsened since 2019 are:

= The pressure on excise duly tax bases from behavioural and technological change, in
particular the long-term dewnward trends in fuel and tobacco consumption. The main
change relates to the former, where the Government has announced that it will bring
forward the ban on sales of new petral and diesel cars and vans to 2030, ten years
earlier than was mooted in 2019, which affects both the medium and long term. The
pace at which eleciric car sales have been rising has repeatedly exceeded our forecasts
|as discussed in Box 3.2). Fuel and vehicle excise duties are forecast to raise just under
£3% hillion in 2025-24, so the risk is fiscally material - parficularly over the long term.

»  Mon-payment of taxes due and the tax gap. The lockdown in spring 2020 led to a
sharp rise in tax debt, paricularly for PAYE income tax. This was then overlaid by
Government support measures allowing taxpayers to defer self-assessed income tax
and VAT payments. As we reported in our Movember and March EFOs, much of the
deferred and unpaid tax was swifly repaid — no doubt aided by the Government's
suite of financial support measures — bul our forecast does assume that some will
ultimately go unpaid.™ To give a sense of scale, around £34 billion of VAT was
deferred between March and June 2020, and just under half had already been repaid
by the end of April 2021, We also assume a relatively modest medivm-term impact on
business rates, but there remains the risk thal some businesses may be unable to pay
once the payment holiday ends in March 2022, for example duoe to the pandemic-
induced jump in enline retailing. A second factor contributing 1o the worsening of this
lax gap risk since 2019 is the confinuing uncedainty around elements of the post-Brexit
trading regime. In our Movember 2020 EFO we included a non-compliance loss of
0.7 billion in VAT and excise duties in 2021-22 to account for risks around the
aperafion of the UK border, including the decisions 1o phase in customs controls and
introduce postponed accounting for maost import VAT." The eventual cutcome of
negofiations around the operation of the Morhern Ireland protocel is another
unknown, and one that we do not yet have sufficien! information abeut to quantify for
our forecasts,

5.18  The risk around policy aspirafions is ever-present, with new ambitions confinuously
replacing or augmenting existing ones. Many of the risks thal we outlined in 2019 have now
crystallised — the 2 per cent stamp duty land tax surcharge for residential property purchases
by non-UK residents will raise £0.1 billion in 2025-26 and the plastic packaging tax a
further £0.2 billion in the same year, Several Brexit-relofed policies have also now been
confirmed. In their place are manifesto commitments fo raise the National Insurance
threshold, aspirations related to reducing emissions o net zero by 2050, and more.'® Until
these are confirmed government policy we are prevented by legislation from costing them,
though in most cases there is simply insufficient policy detail 1o arrive at a reasonable and
central estimate. Some of the potentially larger new policy risks include:

! Prapadicns vany by ke, wilh the masl liscally igrifean being e 7 per cenl ren-payment ras orsumed far PAYE kax debil
* This & desoibed in delail in Anmax &, Policy maosuees, in our Movembar 2000 Bronomic ond fiscol outiook.
¥ S thes Poicy riska diodobioss an our sebsite for the complele cunmen list
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*  The G7 Finance Ministers’ agreement around the taxation of multinational company
profits. Pillar One of the agreement grants taxation rights fo market countries and
applies to mullinationals with global profit margins in excess of 10 per cent. At least
20 per cent of profits beyond the 10 per cent margin will be subject to tax in the
market jurisdiction. Pillar Twe is o commitment to a global minimum tax rate of ot
least 15 per cent, on a country-by-country basis. The GV agreement is not legally
binding on non-member countries and the next stoge in the process takes ploce in the
torthcoming G20 meeting. The Chancellor hos committed fo remeving the digital
services tax (DST, forecast to raise £0.4 billion this year, rising to £0.7 billion by 2025-
26) once a Pillor One solution is in ploce. The Government expects the agreement to
raise revenue, but there remain too many uncerfainties to determine o reasonable and
central estimate at this stage, with initial external estimates varying considerably.'”

=  Bank surcharge. If the Government’s ongoing review confirms its initial view that
levying the existing bank surcharge rate on top of the planned 6 percentage point rige
in the corporation tax rate would result in a “combined level of bank faxation [thal]
would be foo high”™, ensuing policy changes would reduce revenue. We forecast the
bank surcharge will raise £1.4 billion in 2025-26 of a rate of B per cent, so roughly
£0.2 billion per percentage point of the existing fax rate.

»  The Chancellor's March Budget announcement on the eight English locations that are
due to become “freeports’ later this year. Freeporis are designated areas within a
couniry that usually lie outside its customns territory. The freeports will benefit from
simplified custorms arrangements and duty suspension in approved customs sites, plus
several fax concessions that are yet to be costed. These could include enhanced capital
allowances, and reliefs for stamp duty land tax, employer NICs, and business rates.
Once sufficient detail on these concessions is available, we will be able to foctor their
cost into our forecasts,

*  Uncartainty over the implementation and operafion of the Northern Ireland pratocel.
The UK-EU Joint Committee that is tasked with overseeing the implementation of the
protocol published operational decisions last December, including several temporary
‘grace periads’ for the collection of customs duties as requested by the UK
Government. Since then, the UK Government has unilaterally extended some grace
periods, leading the European Commission fo express “the EU's strong concerns™ cver
the action. Current stalements from both parties suggest it may be a while before final
implementation, and the ensuing fiscal consequences, are determined.

* Lorw firm Cfloed Chance estimated thot “the ey oddiional government revenve from topping wo farge UK compony prodits fo o globol
e e e of 15 par cond would depend an the semed roles But ware fkaly e fall in o range of ER00m b E58n o yeor based on 2019
figures,” bl oo thot the upper eslimobe was “olmost corfainly oo Righ®, Bud the tink lonk Taxeoich has suggested Thal “for pvany
compoy Heaf is sediject fo fhe DST, the Piar One proposaly woold lead bo substanfiolly ke saney bavmg rovesd i faeation in ihe UK.
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Spending risks

519  Reflecting the dromatic impact of the pandemic an public spending, of the 27 spending
risks identified in our register |after consolidaling three from the original 30 into other risks),
17 have been affected by the corenavirus pandemic in either the medium or long term. Of
these 27 risks, five have crystallised [all remain active], nine have increased, three have
decreased, two have been resolved, and only eight remain unchanged since 2019, Mone
ware referenced in the Treasury's 2020 response to our 2019 repord.
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Table 5.4: Latest assessment of the spending risks identified in our 2019 report

Mediurm term
Lass spanding subject fo DEL condrols® Vary high Mot quontified Yas L 3
Maojor project cost overrun® Madium Low Yas &
Spending announced outide 5Rs* Vary high Madium Yas L 3
Stode pension friple lock High Madium Yig +*
Implemantation of walfare reform Wary low Lo Yas 2
Wallore systermn legol challenges Low Laorw Ho L
Fr\.l:.-dlnl from nnmr:irg H‘.’I‘F’DF\I culs High Lo Yas -'.~
Additional health spending Wary high Low Yeos +*
Tepping-up heolth spending seflements WVary |'|.|"g1"| Meadium Yes 4
Health costs from MLW and migration High Lo Ho +*
Adult social care YWery high Meadium Yes +*
Highar tax |figation costs Low Lo Ho =
Higher clinical negligence payments Very low Lerw Yas +
Clinical negligence: legal fees costs Modium Low Mo -
LAs running down rasarves Lovw Low Yas L
LAs borrowing for commercial property Yary low Low Yes *
Davolved administration borrowing” Medium Lo Yas L ]
Devolvad odminisrabion foo-ooe® MeacEuin Lewe Yes +*
Brexit-related exchange rote volatility YVary high Lew Ha *
Long term
State pension friphe leck Low Madium Ho -
Additicnal health spending: demeographic Wary high Madium Yas +
Additional health spending: other pressures High High Yas +
Adult social care: ogeing Vary high L Ho -
Aduli sociol core: other pressures Wary high Madium Yan —_
Sallafield cleon-up Low Lo Mo =
Cleon-up cosfs for new nuclear plonds Low Lerw Mo -
Mucloar decommissioning Low Low Ho -

Mote: Ribar b the risk regisher on our wabsie for mone details,
Madium term iz within 5 years ond long jerm beyond that.
Probobifity: Vary Low = <10%; Low = 10%-40%; Madium = 40%-60%; High = §0f6-200%; Very High = = Pl
Medum-lerm impod [using P025-24 GOF): Low = <1% of GDP; Madium = 1%-10% of GOP; High = 105%- 100% of GDP.
Lang-lerm impadt [ueng 2000-T1 GOPY: Low = 1% 10% of GDP; Medum = 10%- 100% of GDP; High = = 100% of GDP,
Treasury resporss refers fo the Chancellor's writhen sobement of 14 July 20200 A blonk implies it wos not disoussed,
Corongvinus impoct asks shathsr the pandamic bos moterially changed our Ruture ossescmaent of The risk.
*Risht reemaing octive despie crysiallising.

# Crysollized ¥ Increosed — Unchanged # Decreased * Remaved

520  Of the five risks that have crystallised:

*»  Two relate to the control of spending within departmental limits. The risk around the
dedining propertion of total spending subject to relatively firm DEL confrols has clearly
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escalated during the pandemic, due fo both the unprecedented size of the
Government’s discretionary policy response, os described in Chapter 2, and the
suspension of multi-year planning that it has prompted. This hos also led to the
erystallisation of the tendency for majer spending pelicies to be announced oulside
Spending Reviews, with o succession of [often large) spending announcements taking
place during 2020," Chapter 2 also considers the significant potential unfunded
legocy costs of the pandemic for public services, focusing on those reloting to healih,
education and transport. Both issves cdlearly remain potential fiscal risks for the future.

«  Two relate fo spending by the devolved administrations (DAs]. The larger of the two is
the pressure fo fop-up devolved administrations’ budgets outside the funding
mechanisms sel out in the “fiscal frameworks’ between the UK Gavernment and the
Scottish and Welsh Governments respectively. This was significantly affected by the
pandemic and the large associated increase in UK Government spending, which had
similarly large ‘Barnett consequentials’ for DAz’ budgets. In light of the speed and
scale of in-year spending announcements, the Treasury guaranteed additional funding
io the DAs, which by December had reached £16.8 billion that the DAs could spend in
2020-21. By February's Supplementary Estimates for 2020-21, the Barnett
consequential on addifional UK Government spending hod reached £18.9 billion, and
ihe DAs were allowed to choose whether to receive their porfion of the additional £2.1
billion in 2020-21 or 2021-22, with oll choosing the lotter. The guaraniees provided a
firmer base from which each DA could plan their spending but, since the amounts
were fixed, they reduced the extent fo which it remained directly linked to UK
Government decisions and Treasury spending controls. The second devolved risk that
has crystallised relotes to the increased borrowing powers for the devolved
administrations. The Scoftish Fiscal Commission’s January 2021 economy forecast
triggered o ‘Scotlond-specific economic shock’ that, under the terms of the fiscal
framework, doubles the Scotfish Government's annual borrowing limit for forecast
error from £300 million to £600 million, and will apply from 2021-22 to 2023-24.
Both risks remain ongoing despite crystallising.

»  One relates to the possibility of cost overruns for major projects, which has crystallised
in several areas that we looked at in our 2019 report. Two large transport projects -
High Speed 2 and Crossrail — have been affected by the pandemic, with delays and
social distancing requirements lowering productivity and raising construction costs.”” A
third, non-construction, item is the Ministry of Defence Equipment Plan, where the
MAD recently stated that, “for the fourth successive year, the Equipment Plan remains
unaffordable”.™ Cost overruns for major projects remains a live risk, with the
pandemic requiring new major projects 1o be set up and their often-large costs to be
managed, notably the very large initial and confinuing cost of MHS Test and Trace that
is also discussed in Chapter 2.

¥ ln 202021 there were in effod 14 mini-Budgets in the runeup b0 the full Budge on 3 March [ses Box 3.1 of cur March 2021 EFO)
" Bven balore the pandamic the NAD reported that Thers ware ricios ol HS? cosly, olveody Sar bevord inilial estimates, could ree fudher,

MaD, High Speed Two: A progress updode, Jonuary 20
B HAD, The Equipment Plan 2020- 2050, January 2021,
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521  HNine risks have worsened since our previous assessment, These are:

= Four risks related to higher health spending. both in the medium and long term. These
relate to the consequences of the pandemic for MHS productivity, backlogs of elective
procedures, and the mental health consequences of the pandemic and lockdowns,
among other faclors (as we describe in detail in Chapter 2).

=  The state pension triple lock, in the medium and long term, where earnings growth is
currently particularly uncertain due to ‘base effects’ [stemming from year-on-year
comparisons being made relafive to the initial lockdown-related hit to earnings in
2020}, and to compositional effects owing to net job losses being concentrated amaong
the lower paid, raising the average earnings of those still in work. These factors have
lifted marnings growih to 5.6 per cent in the three months 1o April 20217, with the Bank
of England noting that earnings growth could rise 1o B per cent over the next two
months due to base effects alone [i.e. even if earnings remained flat at their April level,
due to the weakness in the same months last year).”' The triple lock raises spending by
£0.9 billion a year for every 1 percentage point, and our March forecast assumed
vprating of 4.6 per cent next April. 5o, if earings growth in the three months to July
period that determines triple lock uprating for next April were B per cent, that would
add around £3 billion a year to spending relative to our forecast. The ratchet effect of
the friple lock means the higher starding point would raise stale pensions costs relalive
o GDP in all future years too. Over the long term, the downward revision to
praductivity growth we made in March 2020 would imply the 2.5 per cent minimum
uprating being triggered more frequently, which would again raise state pensions
spending progressively as a share of GDP each time it happened.

= Risks related to the uncertain medium-term costs of adult sodal care, including around
its general funding, how much 1o limit individuals® exposure to costs, and the potential
pressure to bail out o private social care provider in financial difficulty. The policy
uncertainty around medivm- and long-term funding and individuals’ liability for social
care costs has barely moved in the ten years since the Dilnot Review, but costs for
social care providers have risen during the pandemic, reflecting factors like purchasing
PPE and implementing social distancing. At the same fime, the tens of thousands of
excess deaths in care homes over the past year will have reduced providers' incomes,
Owerall this has increased the fiscal risk associated with spending on social care.

»  The precadent set by yielding to pressure to reverse planned cuts to welfare spending.
This risk tends to be more acute where there are clear and identifiable cash losers.™ A
recent example is the extension of the £20-a-week increase to the universal credit
standard allowance in the March Budget, which was inifially due to expire in April
2021 and is now slated to end this September. The uplift is now due to be withdrawn
around the same time that the furlough scheme ends, which could be associated with
rises in unemployment, so pressure to extend the policy could build again. The six-

T Bank af Englord, Mossdary Policy Surmary and minsdes of e Mansdary Policy Commtles meahing anding on 22 Juna 2021, Jure
021,
T ag discussed in cur Decembar 2019 Wellors irands mpard,
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month extension that was announced in the March Budget cost £2.2 billion {with an
equivalent payment for working tax credit recipients costing a further £0.8 billion).

#  The likelihood of higher dinical negligence pay-outs than currently provisioned for,
where the Government extended litigation cover to more providers in the pandemic,

5227 Three risks have improved in the past two years:

»  Risks surrounding the implementation of the new siate pension and universal credit,
where DWP systems coped well with the surge of 3 million new claims that were started
batween 16 March and 31 May last year during the first lockdown.™

*  The risk around limited formal reporting of the cost of potential legal challenges to the
walfare system, with a provision of £0.9 billion now included in DWF's Annual Report
& Accounts. The disclosed amount does, however, seem narrowly defined.

«  The possibility that local authorities will resume running down their reserves has also
decreased, despite the severe pressures on their finances due to the pandemic, as
more unexpected costs having been borne centrally. In terms of risks to the public
finances as a whole, this means the risks associated with such costs crystallise via
central rather than local government. It does not reduce fiscal risk overall.

523  Finally, there are two risks that have been resolved:

»  The rise in local authorifies’ prudential borrowing for commercial property purchases,
where the pandemic has reduced the alfractiveness of these investments while the
Government also tightened the rules in Movember 2020, making it harder for local
authorifies lo use the Public Works Loan Beard in this way. The combined effect of
these developments led us to revise down local authority capital spending from these
sources by £2.6 billion a year on averoge from 2021-22 onwards.

=  The exposure to pofentially greater exchange rate volatility as a result of Brexit, where
there was litle exchange rate volofility around the actual deporture date, parficularly
relative fo the large and sustained fall of the time of the referendum in June 20164,

Balance sheet risks

524  Of the eleven bolance sheet risks we identified two years ago, four have crystallised [though
three remain adive|, one hos increased, one hos decreased, two are unchanged, and three
have been consolidated into others. Mone were referenced in the Treasury’s 2020 response
to our 2019 report.

T S cur Morch 2071 Walfars trands repar for furtber detail.
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Table 5.5: Latest assessment of the balance sheet risks identified in our 2019 report

Medium term
Public sactor net warth® Madium Mot quontified Yasz L
Asset sales Low Low Yos *
Guarontess in infrostructure and housing®* Vary bow Madium Mo L
Housing associotions [T S o &
Reclossificotions and balonce shaets Madivm Madium Yoz +*
PSMD and fiscal illusions Vary high Madium Mo -
Long term
Confingand liobilities I Bl i, Yas E
Balance sheef manogeman A Pl Mo -

Mota: Refer b fhe risk regiser onoour websle or more defials.
Medium term is within 5 years ond leng ferm bayond that.
Probability: Very Low = < 100%; Low = 1056400 Modium = 40%-060%; High = 80%-200%; Yoy High = > 50,
Madium-term irgod [ueng P025-26 GOP): Low = <1%of GDP; Mefium = 1%-10% of GOP; High = 10%-100% of GDP,
Lang-term impact usng 2070-71 GOFY: Low = 1% 10% of GOP; Medum = 10%- 100% of GOP; High = = 100% of GOP.
Treasury resporse refers 1o the Chancellor's writhen siotement of 14 July 20000 A blank implies it was not disoussed.
Coronasinus impoct asks whether the pandemic has moterially changed our future sessment of the risk,
*isk porrraain eaclive daspiie eryshallisng.

& Crysollised % Increased — Unchanged # Decreased ™ Bemaved

525 The crystallised risks are:

=  Public sector net worth has deteriorated significantly due fo the costs associated with
the pandemic, which remains aon ongoing risk. One aspec! of the deterioration over
the past two years, unrelated fo the pandemic, is the Government’s response to the
‘McCloud-Sargeant’ public sector pension ruling where Government estimates suggest
a total balonce sheet cost of £17 billion, with the associated spending spread over the
next 40 to 70 years.™ This has yet to be reflected in official estimates or our forecasts.

*  Asset sales expecied fo yield £2.6 billion in 2024-25 have been delayed, as we
highlighted in our March EFO, and there remains the risk of further delays or the sales
raising less than expected. Future risks are now focused on the Government's plans 1o
sell its remaining stake in NotWest Group (formerly RBS), which our March forecast
assumes will raise £13 billion over the nesxt five years, Since then it hos completed two
sales, on 19 March and 11 May, raising £1.1 billion from each,

=  The growing size of guarantees in infrastructure and housing, with the introduction of
the UK Investment Bank [UKIB) in the March Budget and the new 95 per cent
mortgage guarantee scheme that was introduced in April. The UKIB can issue £10
billion of guarantees so this is another risk that remains ongoing.

S Bow L5 of cur March 7021 Economic and fiscal cutioak, The original £17 billien esimate is from: Public senice pension schemaes:
chirjpes fa the Feeanifonal armangemeals o the 2015 sohames, Cansulladan, HM Treasury, Juby 20000 The Public Accsunts Commilles
recentty maled further challenges ord potential risks associobed with the Tressury®s response o The MeClowd judgomant - seo *Treasory’s
17k misioke’ thof will doks "pensrsions fo rsofe” saly par of “perfed storm™ brewing in pubilic persion cosfs”™, 11 June 2001,
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«  The risk relating to the stafistical classification driving regulatory policy in respect of
housing associations. Following the OMNS decision in 2020 fo reclassify housing
associations from the public to the private sector, which in turn followed Government
changes to regulations that were expressly designed to relinquish sufficient control over
housing associations to change their statistical classification,™ we have removed the
risk from the register. That said, the broader fiscal risk associated with housing
associations as the vehicle to deliver the Government's social housing policies
remains.

5246 The risk that has increased is that associated with statistical reclassificafions, due to
Government inferventions to support different activities during the pondemic, as well as the
creation of the UKIB. These could crystallise into the reclassification of currently private
sector entities fo the public sector, Indeed, one already has, with some train operating
companies brought info the public sector during the pandemic. The Government has also
corverted loans into equity stakes in several start-up businesses, which could eventually be
considered controlling interests for statistical purposes. The recent onnouncement of the
creation of the new public body, Great British Railways, could also expand the public
sector’s balance sheet in the rail transport sector.

5.27  The risk that has decreased relates o the management of contingent liabilities. In April the
Government launched its Contingent Liability Central Capability in UK Government
Investments 1o strengthen contingent liability expertise and risk management across
government. Its remit includes analysing and reviewing both new and existing confingent
liabilities — the later being the key infarmation gap that we identified two years ago.

528  The risk associated with the use of PSND as a fiscal sustainability metric and fiscal illusions
remain unchanged overall, though this is due to offsefting factors. Fiscal illusions relating 1o
student loans have now been removed thanks to changes in accounting treatment in the
official stafistics that better match economic reality. The OMNS also began publishing more
data on public sector nel worth capturing o broader range of assets and liabilities. But these
improvements are offsel by the risks that might arise from the UK no longer being part of
the European Statistical System and so losing the external oversight and audit function
previously provided by Eurostat. This might encourage greater exploitation of stafistical
boundaries.

Fiscal policy risks

529  Understanding the way governments moke fiscal policy and react to events is important
when assessing the future sustainability of the public finances, Of the three risks we
identified in our 2019 FRR, two hove increased ond one decreased:

=  The tendency to revise fiscal rules in line with movements in the forecast. The fiscal
rules in the existing Charter for Budget Responsibility have now expired, with the
current Chancellor's Budgets ond Spending Review to date being guided first by rules

¥ px discussed in our Movember 201 7 Econemic and fiscal ouifeak.
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sef out in the Conservative Party's 2019 manifesto, then most recently by three
‘principles’ described in his March 2021 Budget speech. These rules and principles
allow for higher borrowing than the legislated rules, The Chancellor stated his
infenfion to set out new fiscal rules later this year, conditional on the economic
circumstances, This risk hos therefore increased,

*  The tendency fo respond asymmeirically fo movements in cur underlying forecasts.
This risk hos decreased. Presented with a structural deterioration in our medium-lerm
fiscal forecast due to the pandemic, the Chancellor chose to fighten medium-term
fiscal policy rather than absorbing it in higher borrowing, through reductions in
spending and increases in corporate and personal taxes over the medium term.

*  Assuming cuts outside Spending Review periods, but then revising totals up when plans
are sat. The first element of this risk has been aggravated by the £14% billion a year
culs to pre-pandemic deparimental spending tolals from 2022-23 onwards. Given the
pandemic-related pressures documented in Chapter 2, this year's Spending Review
looks parficularly challenging, increasing the risk that latals are raised when delailed
departmental spending allocations are set later this year.

Table 5.6: Latest assessment of the fiscal policy risks identified in our 2019 report

Maedium term
Fiscal rules movad in live with foracast High Lew Marybe +*
Respond asymmetrically to forecost chonges Medium Low Maybe g
Poat-58 ::p-andng‘_ﬂuumpima de not hold High Medium Yasz ‘!

Blode: Refor bo fhe risk regiser on our websie for more dedoils.
Medium berm is within 5 yoeors ond leng term boyond that.
Probobility: Yory Low = <10%; Low = 10%-40%; Modium = 40%-60%; High = 60f%-20%; Yery High = > R0
Madium-term impod (ueng D025-26 GOF): Low = < 1% of GDF; Medium = 1%-10% of GOP; High = 10%-100% of GOP,
Lang-lerm imgpad [usng 200071 GOF): Low = 1% 10% of GDP; Medum = 108 100% of GOP; High = = 100% of GDP.
Treasury respores refers io the Chanoellor 's written sicbement of 14 July 20200 A blank implies it was ot discussed.
Coronmrdnus impect asks whasthar thie pandemic bas moterially changrd our Ruture osssessment of The risk.
*Bigk rirmin mtive desie crystallisng,

# Crysiollised # Incrmosed — Unchanged # Decreased = Removed

Risks we have removed or replaced for other reasons

530  Alongside the updated risk assessments described above, we have consolidated the
presentation of several risks in the register. In the process, we have removed or replaced the
remaining 21 risks that were induded in our 2019 risk register [I'uh|a 3.

»  Five of those relate to the cost of public debt, where the 20179 list has been replaced
with a new list of risks that reflects the analysis and scenarios presented in Chapter 4.

225 Fiscal risks report

ING000119291_0220



Update on other fiscal risks

«  The six climate change risks we included in 2019 were conceptual issues around how
to consider climate.related fiscal risks, These have been replaced with three risks
focused on different paths for climate change and for the transition to net zero
emissions in the UK, underpinned by three of the scenarios presented in Chapter 3.

*  HMine risks relate to questions for the Government about wider risk management. These
were first roised in our 2017 report and were addressed in the Government's 2018
response. They are pertinent fo the management of many risks across the register and
remain important, but they cannol be quantified in their own right. We hove therefore
removed them from the register so that it focuses on the underdying risks themselves.

=  The final risk we have removed is the stress fest that we carried out in the 2017 FRR,
which provides an illustrafion of several specific risks occurring ot once (in this case a
‘severe recession’ with additional balance sheet risks) rather than being a risk in itself.

Table 5.7: Risks removed or replaced since 2019

Cost of public debt
Increasze in the dabt stock and the isvance of index-linked gilks in recent years
Balance batwasn inflaticn rigk exposure and othar goals in ILG issuance choices
Poten$al fiscal impacts of material changes to the Retail Prices Index
Tamporary impoct of the APF in lowering the Government's borrowing cost
Balonce of risks arcund the future poth of the growth-corrected interest rate

Climate change
h'd.g_rnim1 of l;iim-u‘l'--mh:i-d rizks into the brooder m:-mg'-m-ﬂ of ‘Fﬂ;nl risks
Approprictensss of the Bank/MNGFS scenaric framewerk for assessing fiscol risks
Anclysis of the sources ond transmission channals relevant o the public finances
Trode off between climeoie and other policy objectives — a.g. around fuel duty
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Additions to the risk register as a result of this report

531  The analysis in Chapters 2 to 4 has led ws to add a further 15 risks to our risk register, nine
relating fo the coronavirus pandemic, three from climate change, two from the cost of
public debt, and a final one on the fiscal risks posed by cyberattacks, Some of these are
genuinaly new risks that have emerged over the past two years, while others are longer-
standing risks that we have assessed for the first fime.

Coronavirus pandemic risks

537  As discussed in Chopter 2, the coronavirus pondemic has had immediote and wide-ranging
impacts on the UK's public finances, creating a legocy of potential medium- and leng-ferm
risks. We have added the following 9 risks fo our register:

*  The risk of future pandemics. The number of infectious disease outbreaks around the
world has risen significantly in recent decodes (as discussed in Chapter 1), culminating
in the coronavirus pandemic, The economic and fiscal risks that have crystallised in the
UK as a result of this pandemic are discussed from paragraph 2.3.

=  The post-pandemic pressures on public services. This generates three new risks, one
each for spending on health and social care, transpon and education. These are
discussed from paragraph 2.40.

e  Risks rololing jo the flscal cost of guaraniess extended by the Govermment for the
different loan-support schemes. These are discussed from paragraph 2.32.

=  Risks relating to scarring of potential cutput. We added four risks under this heading,
one that is overarching, underpinned by individual risks associated with population,
employment rate and productivity. These are discussed from paragraph 2.51.
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Table 5.8: Coronavirus pandemic risks

Coronavirus
Future pondemics Lu'lg farm Madium Miedium
Post-pandemic pressures on public services
of which:
Health and social core Madium ferm High Medium
Tranaport Madium term High Lo
Education Madium term High Low
Geovarnment guaranteed loans Madium ferm Medium Lo
Scarring of potential output
Pandamic scarring of potental cutput
of which:
Popula$on Madium term Medium Madium
Employment rote Madiurm ferm Medium Medium
Produchvify Madium ferm Madiym Madium
Fiscal legacy of the pandemic
Structural shift in receipts acceleroied by pondemiz Madium lerm Levw Low

Pliota: Roler bo thar risk regisher on our wabsie for mone details.
Medium herm is within 5 yeors ond keng berm beyond that.
Probability: Very Lew = <0 Low = 100-a00; Madum = 40%-40%; High = SF5-90%; Very High = = Pk
Medium berm impodt [using 202526 GOP): Low = < 1% of GOF; Madivm = 1% 10% of GDP; High = 10%-100% of GDP.
Lang berm impod [using 2070.71 GOP): Low = 1% 10% of GOP; Madium = 108 100% of SOP; High = = 100f% of GOP.

Climate change risks

533 Chapter 3 considers the fiscal risks pesed by climate change, and the economic and fiscal
implications (both positive and negative) of alternative paths to meeting the Government's
legislated target to reduce nel greenhouse gas emissions lo zere by 2050, To construct
paths for these effects, we draw on scenarios produced by the Climate Change Commitiee
(CCC) for whele economy costs and savings from decarbenisation, and by the Bank of
England for the price of carbon necessary fo achieve net zero and its economic implications.

534  Based on this analysis, we have added the following three risks to our register:

*  Unmitigated dimate change. If the world fails to bring global warming under contral,
physical risks from higher temperatures in the UK, and the consequences of spillovers
fram greater impacts in holter countries, could be very fiscally damaging. Our
illustrative scenaric sees debt rising to 289 per cent of GDP by the end of the century.
This high impact risk is considered low probability thanks to the progress being made
under the Paris Agreement, with 131 countries now committed to achieving net zero.

#  Early and smooth acfion to achieve net zero, with policy measures fo offset predictable
receipts losses._ If the measures necessary fo achieve net zero are put in place promptly
and smoothly - both globally and in the UK - the economic and fiscal cost of the
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transition could be modest. If, in addition, the Government maintains the tax burden
on motoring as fuel duty receipts fall away with the switch to electric vehicles, the
largest fiscal cost of the transifion would be ameliorated. Our early adion scenario
with motoring taxes maintained actually sees debt reaching 3 per cent of GDP below
the baseline in 2050-51, thanks to the carbon lax revenues that both incentivise
decarbonisation in the privale sector and alse fund public spending on the transition.

*  Late and disruptive aclion to achieve net zere. If aclion globally and in the UK to
achieve net zero by 2050 were delayed another decade, but then imposed abruptly so
that households, businesses, and finoncial markets could not adjust smeothly, the
economic and fiscal consequences of the fransition would be more costly, Our lote
acfion scenario sees debt reaching levels in 2050-51 that are 47 per cent of GDP
higher than the eardy action scenario with motoring taxes maintained.

Table 5.9: Climate change risks

Scenario analysie

Unmifigeted climote chonge Long term Ly High
Early and srooth fransiion fo net zero Lerg tarm Madium L
Late ond disruptive fransiion fo net zero Lang tarm Madium Madium

Meda: Raler ks the risk regisher on dur weba e loe mane daball
Medium term is within 5 yeors ond kong lerm beyond that.
Probobifty: Wery Low = <100 Low = 108%-40%; Medum = 4066000 High = 60%-90%; Yery High = > A
Madium herm impoct [uing 2025-26 GOP): Low = < 1% of GDP; Madium = 1%-10% of GDP: High = 10%-100% of GDP,
Lang herm impact [uling 2070-71 GDP): Low = 1% 10% of GOP: Medium = 10%-100% of GDP; High = > 100% of GOP.

Cost of public debt risks

535 Chapter 4 presents scenarios for the fiscal consequences of possible future paths for interest
rates. We have used these, plus the latest balance sheet data, to refresh our presentation of
debt interest risks and fo look at the consequences of tail risks around investor confidence.
Three risks have been retained from the 2019 register and two have been added:

*  Higher stock of public debt increases sensitivity to rate changes. Chart 4.8 shows that
the higher stock of debt means that a 1 percentage point rise in inferest rates will
ull'irnuia-hr increase debt inferest spending by 1.1 per cent of GDP, three times as much
as it would have in 2007-08, just prior to the finandial crisis.

*  Reduced medion maturity of consolidated public secior liabilities increases the speed
of pass-through of interest rote rises. Chart 4.8 also shows that the increase in debt
interest spending within the first year of an increase in interest rates has risen six-fold
over the same period, including a sharp increase in 2020, reflecting o by-product of
quantitotive easing that roises the proportion pass-through that happens immediately.
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«  The impact of higher inflation on government debt. The fiscal impacts of higher
inflation are explored from paragraph 4.56. Our scenarios show thol o temporany
shock may benefit debt as a share of GDP, but o permanent rise would nof,

*  The impac of higher real interest rates on government debt are explored from
paragragh 4,39, Qur scenarios show how the impact on debt depends on the extent to
which rate rises are accompanied by higher economic growth. If they are, the growth.
corrected interest rale is little changed and fiscal implications are modest; if they are
not, and the growth.correcled interest rate rises, higher debt interest spending is not
offset by higher revenue growth, with adverse fiscal implications.

#  Aloss of investor confidence in UK sovereign dabt. This tail risk scenario results in a
risk premium on governmenl borrowing costs and o recession that tegether generate o
debt spiral and loss of fiscal sustainability. It is discussed from paragraph 4.68.

Table 5.10: Cost of public debt risks

Size and camposition of debt (Medium term)

Higher stock of debt increases sensifivity 1o rate chonges Crysollisead  Madium Added
Reduced medion maturity increases sensitiviy to rofe rises Crystollisad  Madium  Added
Sensitivity to inflotion and interest rate risk (Long term)

The impact of higher real interast rates on government debt Madivm Madium +*
Tha impoct of highar inflafion on government debt Madivm Madium
A loss of investor confidence in UK sovereign debt Wary low High +

Mote: Mane were relerenced in the Chancellar's writhen sabermsent of 14 Jaly J000, Beler b fhae aaline risk regiehis for o dedele
Medium term is within 5 years ond leng ferm beyond 1hat.
Probabifity: Wery Low = <10%; Low = 10%-40%; Medium = 40%-60%; High = 0% 70%; Very High = > P
Madum-teom impoad [usng 200528 GOP): Low = < 1% of GOP; Medium = 1%- 100 of GOP; High = 108 100% of GOP.
Leang-tierm impact fuing 200071 GOP): Low = 1% 10% of GDP; Medum = 100 100% of GDP; High = = 100% of GDP,

# Crysdollised # Increosed — Unchanged # Decreasad * Remaved

Cyberattacks

534  The final addition to our 2021 fiscal risks register is the risk posed by a oyberattack with
systemic consequences that couses sufficient disruption to hove macroecenomic and fiscal
implications. At this stage we have not quantified the potential impact of such an event,
which we will attempt to do in our next FRR.
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Box 5.1: The fiscal risks posed by cyberattacks

One fiscal risk that we have yel to assess relates to cyber security and the UK's resilience to
cyberattack. Cyberattacks are a growing threat, but to dale none have caused sufficient
disruption fo crifical national infrastructures to have caused material economic and fiscal harm.®

Bul the relatively small scale of the damage of cyberatiacks 1o dale may not be a good guide to
the risk of more significant harm being done in the future. They have been on a sharply rising
trend (left panel of Chart A). On one measure, the UK is ranked in the fop ten countries in the
world in terms of global connecledness, so is arguably more vulnerable to cyberattacks by virtwe
of its role as a major global financial centre ond the international reach of many of its
companies.” Indeed, according to one study the UK suffered the world's second highest number
aof significant cyberattacks between 2006 and 2020, behind only the US [right panel).”

Chart A: Significant cyberattacks since 2006
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The UK Government's National Risk Register places cyberaftacks in its second highest 'likelihood”
category, but in its second lowest ‘economic impact’ category, with attacks typically costing
millions rather than billions of pounds. It warns that eyberattacks “can impact eritical national
services, and could cause a variefy of real-world harm if senvices like the NHS are impacted”. The
latter erystallised albeit modestly in 2017 with the global “WannaCry’ altack, which resulted in
seven days of disruplion across one-third of hospital frusts at a cost of £92 million.®

Cyberattacks come from a variely of sources including eriminal and terrorist organisations,
*hacktivists’, industrial spies and state-sponsored activities. The Chief Executive of the Mational
Cyber Security Centre [NCSC) has warned that state acdlors have been a constant presence in
recent years, but thot “for the vast majority of UK cifizens and businesses, and indeed for the vast
muajorify of critical national infrastructure providers and government service providars, the primary
threal is not state actors but cyber eriminals, and in particular the threat of ransomware™ "

The number of ransomware attacks has increased in recent years. On one estimate, over 3400
million of payments were made by ransomware victims in 2020, with growth in recent years
having been exponential.’ In the UK, the NCSC reports that it handled fhree times more
ransomware incidents in 2019-20 than in the previous year.®
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Some recent attacks illustrate the potential for wider economic and fiscal consequences, though
they were resclved before such effects cr"rsi'ullisad. These include r:|i5n.|p’ri¢;|n to fuel 5upp|ieﬂ
across parts of the US that could have resulted from the attack on the largest fuel pipeline in the
US by the group DarkSide, and the hack on the US company Solar'Winds, where malicious code
inserted info the company’s network monitoring software affected 18,000 organisations across
the world, the consequences of which may not be fully understoad for many years.

Future cyberattacks could pose a major threat to the fundioning of the global financial system,
with an attack on one institulion potentially spreading rapidly to others. To that end, the Bank of
England is undertaking a cyber stress test for UK financial institutions in 2022." Such aftacks
could pose material macroeconomic and fiscal risks. An IMF study estimates that average annual
losses from cyberattacks on the financial system could be in the region of $100 billion globally,

and in more severe scenarios might reach as high as 3350 billion.'

The pandemic has also emphasised our reliance on digital technologies, which tacilitated the
rapid switch to working from home for large paris of the worklorce, the accelerated shift to
purchasing goods and services online, the Government’s design and delivery of unprecedented
degrees of fiscal support o households and businesses, and rapid processing of welfare claims.

So while cyberattacks to date have had modest econamic and fiscal implications, it is clear that
they could pose a more material risk in the future. These could manifest themselves via some
combinafion of: (i} disrupting public services; (i) disrupting the collection of revenue or payment
of bensfits; (i) disrupling payment systems or threatening financial stability, forcing government
to step in and insure against or meet associated costs; and/or (iv) disrupling the critical national
infrastructure on which the economy depends, like the power grid and transport network. These
could result in various direct and indirect fiscal costs pushing debt higher.

As with our assessment of the fiscal risks from climate change in this report, it may be possible to
build on the Bank of England's 2022 cyber stress fest to explore the fiscal risks from cyberattacks
more fully in our next Fiscal risks report.
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