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Outline
Questions

« How can countries restore “successfully” sound fiscal positions? — Lessons from
history

» Are high public debt euro area countries “on track” for “success”?

My discussion
« “Our” EC10 contribution to the debate and the extensive literature on fiscal
multipliers and large fiscal consolidations and expansions

« Alesina and Perotti, (1995): “Fiscal expansions and adjustments”, Economic
Policy

« Alesina, Favero, Giavazzi, (2019): “Austerity”, Princeton University Press

* New/extended data, punchline holds
« Simple descriptive evidence

* No discussion on possible explanations for “whys”, nor on challenges (data
availability and data revisions, identification, “outliers”, non-linearities)
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Not all “fiscal consolidations™ were “successful” at reducing
public debt

Distribution of A cyclically adjusted primary balance Distribution of A public debt

Reduction in cycl. adj. primary deficit Cumulative change in public debt
5 4 -3 -2 1 0 40 20 0 20 40 60
% of trend GDP % of GDP
kernel = epanechnikov, bandwidth = 0.3344 kernel = epanechnikov, bandwidth = 6.4445
« 21 OECD countries from 1960-2019 » Cumulative change in public debt averaged
« 52 episodes of “fiscal consolidations”, 196 5.7% of GDP
years (c.21% of obs.), average length 2.7 » In only about 40% of episodes,
years, max length 7 years governments were “successful’. In these
» Average improvement in cycl. adj. primary cases, public debt declined, on average, by
balance of 1.4% of trend GDP 1.3% of GDP per year
Source: OECD, Haver Analytics, Barclays Research Source: OECD, Haver Analytics, Barclays Research
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“Public debt reduction episodes” did not necessarily require
sizable yearly fiscal tightening

Distribution of A public debt Distribution of A cyclically adjusted primary balance

Cumulative change in public debt

Reduction in cycl. adj. primary deficit
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« 21 OECD countries from 1960-2019 * Average improvement in cycl. adj. primary

» Episodes of sequential decline in public balance/trend GDP close to 0
debt/GDP, cumulatively of at least 5% of GDP. « The cycl. adj. primary balance worsened

* 60 episodes, 287 years (c.28% of obs.), (improved) in 46% (54%) of country-years in
average length 3.9 years, max length 15 years which public debt declined

« Cumulative change in public debt/GDP across
episodes averaged 16% of GDP

Source: OECD, Haver Analytics, Barclays Research Source: OECD, Haver Analytics, Barclays Research
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Macro outcomes differed in “successful” and “unsuccessful’
episodes

Fiscal consolidations and growth Fiscal consolidations and inflation

Real GDP growth
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Source: OECD, Haver Analytics, Barclays Research Source: OECD, Haver Analytics, Barclays Research
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Road to success: macro and fiscal fundamentals the year before

Mixed growth picture Lower average inflation

Real GDP growth (country %, deviation from G7 pp) = Unemployment

m Real GDP growth 91 Inflation
25 1 Real GDP growth in dev. from G7 8
5 | 7
6
1.5 4
5
1 A 4
0.5 3
2
0 T
1
-0.5 A 0
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Lower government deficit Mixed public debt picture
Government total and primary deficit (% of GDP) Government debt (% of GDP)
8 1 73 -
71 H Total Deficit [
5 - 71 m Government Debt
Primary Deficit
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Success Unsuccess Success 2 Success Unsuccess Success 2

Source: OECD, Haver Analytics, Barclays Research
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Road to success: size and composition of fiscal policy during the
adjustment period

Smaller fiscal adjustments... ...over a longer period of time

Size Averagelenght of fiscal consolidations (years)
5 m Change in cycl. adj. primary balance 4.5 A
m Cum. change in cycl. adj. primary balance/Duration 4 ]
1 Cum.-changein cycl. adj. primary balance
0.040.01 35 J
[V T 1
l . l I -0.01 3 A
1 4
2.5 A
- _ 1.22
2 1.35- 1491 g3 5
-3 4
1.5 A
-4 4
l -
-5 4
0.5 1
-6 - -5.33 547
0 T T 1

Success Unsuccess Success 2
Success Unsuccess Success 2

: : Striking differences on public investment and
Less reliant on labour taxes increases

interest rate bill

Cum changein fiscalitems/trend GDP (%) Cum changein fiscalitems/trend GDP (%)
1.2 - -
B Taxes on labour 1 : 0.79
1.02 Taxes on business = Social benefits . 0.66
1 w Indirect taxes M Government consumption
0.5 - Public investment
0.8 4 0-78 H Interest rate expenses ] 0.14
0.62 0 4
06 1 049 ga7 0.47 -0.
0.4 - -0.5 - -0.
0.23 497
0.18 ]
0.2 A oon 1
- -0.85
0 : N -1.061.02
Success Unsuccess Success 2 -1.5 -

Success Unsuccess Success 2

Source: OECD, Haver Analytics, Barclays Research
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Fiscal policies in recent years: expansionary fiscal policy

helped reducing inflation

Chart5
Macroeconomic effects of euro area discretionary fiscal policy measures

(percentage points)

@ Real GDP growth impact of energyfinfiation fiscal support (riangles: impact of total fiscal policy measures)
HICF inflation impact of energyfinflation fiscal support (thangles: impact of total fiscal policy measures)
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Sources; December 2022 Eurosystem staff macroeconomic projections for the euro area and ECB staff calculations.

Notes: Macroeconomic effects are shown at the euro area aggregate level as percentage point deviations from a
baseline without the fiscal policy measures. Simulations are conducted under the simplifying assumption of fiscal
shocks being exogenous and there being no monetary policy response.

Source: Bankowski, Bouabdallah, Checherita-Westphal, Freier, Jacquinot and
Muggenthaler, “Fiscal policy and high inflation”, ECB Economic Bulletin 2, 2023, ECB,
Barclays Research

« Bankowski, Bouabdallah, Checherita-Westphal, Freier, Jacquinot and Muggenthaler, The effects of high
inflation on public finances in the euro area, ECB Occasional Paper 332

Table 6: Change in Standard VAT Rate

(1 (2) » 4 15) (&) m 18}

Fiscal stance/impulse FISE. CAPB,  ACAPR,  ACAPH.adj,  FISC,,  CAPR, | ACAPR,, ACAPB.ndj,
ANEER, ., kL T LU Dagees DIEHEE DGR D24ees D24ees
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okt ga, 010 01,06 010 010 b16* 0,13 0.14 0.13%

(144 {0,596} (1.48) (1.46) (1L.8%) (141} (1,46} (1.26)
fiscal stance/impulse 01,0 08 0.l 0,04 .05 06 0l .03

(071} (-1 (0,41} (10.86) {-0.98) i-1.23) (21} -0.71)
AV ATrate, 039 0.37* 039%* 038"

{1.89) (1,74} (2.28) (2.06)
AVATrate,_, 0.21%* 0.19* D2]%s 0.23%*
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{-2.09) [-132) {-1.97) {-2402) (-2.22) 1-2.28) [-1.82) 1-1.78)
unitlabourcost growth,  0L13%*%  014%%F Q130 0.03% Q.11 E1P* g3 01374

{317 {3.59) (3.36) (3.32) (2.55) {2.79) (3.39) {3.53)
Tims FE YES YES VES YES YES YES YES YES
Country FE YES YES YES YES YES YES YES YES
Observations 354 354 354 354 153 353 350 50
BP LM-Stat. {p) 00103 000618 0.00295 0.00312 000314 0.00363 000333 000400

Notex: DV: HICF inflaton. All regressions are performed on the balanced EA-19 sample, 1999-201%, pre- EMU observations weighted by 0.3, with two-step
fesible GMM estimaton. VAT rte data 15 not available for Cyprus and Malta; thus the effective sample comprases of oaly 17 countries. In columns (1) and (3)
the ocutpul gap as well 2 the fiscal mpube variable ane instramented by their first lag {exact wentification). In the other specifications only the outpul gap is
mstrimented by its first lag since lagged fiscal stance impulse vanables are considened exogenous and instrumenting (he change m the CAPB was rejected due
1o undendentification. The same applies 10 unil labowr cost growth throughowt all specifications. The time dummies are partialled oul. T-stastics based on
Driscoll-Kray standard errors in parentheses. Stars indicate significance at the 10% (™), 5% (**) and 1% (***) level.

Source: Cristina Checherita-Westphal, Nadine Leiner-Killinger, Teresa Schildmann, (2023),
Euro area inflation differentials: the role of fiscal policies revisited, ECB WP 2774

* Checherita-Westphal, Leiner-Killinger, Schildmann, (2023), Euro area inflation differentials: the role of fiscal

policies revisited, ECB WP 2774

« Chi Dao, Dizioli, Jackson, Gourinchas, and Leigh (2023), Unconventional fiscal policy in times of high

inflation, IMF WP 23/178
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https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op332~2dde0481fe.en.pdf?ff5d015c06b3a127778a79db4e3e2857
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2774~aef6347c1e.en.pdf
https://www.imf.org/en/Publications/WP/Issues/2023/08/31/Unconventional-Fiscal-Policy-in-Times-of-High-Inflation-537454

Road to success: monetary and structural policies

Divergence in short-term and... ...and long-term real rates

Cum. change(pp)

Long-term real interest rates
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Source: OECD, Haver Analytics, Barclays Research
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Q1: How can countries restore “successfully” sound fiscal
positions? — Key takeaways

» History suggests that:

« governments should focus more on the composition of the fiscal policy: increase
more business and indirect taxes rather than labour taxes; cut more current
spending rather than public investment;

» reforms that liberalised product markets were more extensive in successful
episodes, which could have had a positive impact on growth;

» short-term nominal and real interest rates fell by more in successful episodes on
average. Statistically, however, the distributions of changes in nominal short-
term rates were not different; and

* long-term rates declined substantially and more than short-term rates.
Statistically, the distributions of long-term nominal and real rates are different in
successful and unsuccessful episodes. This signals a compression of risk
premia. The decline in interest rate expenses was in fact another important
factor contributing to the success.

* BARCLAYS 10 15 December 2023
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Public debt stabilisation: how challenging will it be?

Italy France

Government Nominal interest rate paid on entire stock of debt (%) Government Nominal interest rate paid on entire stock of debt (%)
D DP =1409 Debt/GDP = 110%
ebt/G 0% / b 1 | 15 | 1.9

-2 3.4 3.9 4.4

1|1.5|2

-2 4.3 5.0 5.7

-1.5 3.6 4.3 5.0 -1.5 2.8 3.4 3.8

-1 2.8 3.5 4.2 -1 2.2 2.8 3.2

-0.5 2.1 2.8 3.5 -0.5 1.7 2.2 2.7

0 1.4 2.1 2.8 0 11 17 2.1

0.5 0.7 1.4 2.1 0.5 0.5 1.1 1.5

Nominal Nominal
GDP growth 1 0.0 0.7 14 GDP growth 1 0.0 0.5 1.0
% (%y/y)
T R R Yy

15 -0.5 0.0 0.4

1.4 2.0 2.7 3.4 4.1 4.8

0.7 14 2.0 2.7 3.4 4.1

-0.1 0.5 1.2 1.9 2.6 3.2
-0.7 0.0 0.7 1.3 2.0 2.7
-1.3 -0.7 0.0 0.7 13 2.0

Primary Balance/GDP

Italy France
2023 -1.4 -3.1
2024 -0.2 -2.4

Source: Bloomberg, Eurostat, OECD. Barclays Research
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EU4 fiscal stance: its composition and impact

Fiscal stance and contributions (pp of potential GDP, +

Fiscal stance (ppt of potential GDP, + tightening / - expansionary) 2.0 - tightening/- expansionary)

15 - 15 A
10 | ]

10 J 0.8 0.8 05 | -
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0.5 - 0.3 _0.5 -1
-1.0 A

0.0 4 - - ; ' 2023 2024

m Other
-0.5 - 03 B NGEU financed expenditures
-0.5 m Changein other capital expenditures
-1.0 - m Barclays - EU4 weighted fiscal stance m Changein investments
10 . ) m Ukraine
15 ] . W Fiscal stance excl. COVID/Energy/Ukraine Energy measures
2022 2023 2024 2025 W COVID measures

@ Barclays - EU4 weighted fiscal stance

Fiscal policy will be only a very mild drag (if any) to growth

Euro areafiscal impulse {+/- impulse to real GDP growth, pp)
0.4 -

0.2 4

Contrib. from change of public investment
m Contrib. from change of primary cycl. adj. current balance

® Total

2023 2024
Source: Eurostat, OECD, Haver Analytics, Barclays Research
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Fiscal policy outlook in EU4: unwinding crisis measures

Most of the improvement in structural primary balances are due to the “removal” of extraordinary expansionary measures

taken during the pandemic and the energy crisis

Fiscal stance and contributions (pp of potential GDP, +tightening / - expansionary) Fiscal stance and contributions (pp of potential GDP, +tightening/ - expansionary)

Germany

France
0.96

1 4
| .
I T T

Fﬁ

2 -1 -
2023 2024 2023 2024
m Other _ . _ m NGEU f||?ar'1ced expenditures m Other m NGEU financed expenditures
B Changein other capital expenditures B Changein investments m Changein other capital expenditures B Changein investments
m Ukraine Energy measures m Ukraine Energy measures
B COVID measures ® Fiscal Stance (+Tightening /-Expansionary) = COVID measures e Fiscal Stance (+Tightening /-Expansionary)

) A i —— .
Fiscal stance andcontributions (pp of potential GDP, +tightenng/ - expansionary) Fiscal stance and contributions (pp of GDP, + tightening / - expansionary)

2 q .
6 Italy Spain
o] 1 [
4
31 1.70 0 - .
2
1 1 P — 1 f
0~ T EEEe—
14
2 2 1
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4 J 3 -
2023 2024 2023 2024

m Other m NGEU financed expenditures mOther ) ) = NGEU financed expenditures

m Changein other capital expenditures B Changein investments m Change in other capital expenditures m Changein investments

m Ukraine Energy measures m Ukraine Energy measures i )

m COVID measures e Fiscal Stance (+Tightening /-Expansionary)  COVID measures ® Fiscal Stance (+Tightening/-Expansionary)

Note: Fiscal stance = change in the structural primary balance (as a % of potential GDP) accounting for the change in expenditures financed via RRF grants

Source: Eurostat, Barclays Research
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France, Italy, Spain 2023-25

Most action on taxes on labour income and...

% of GDP
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: - -0.08 0.00 0.01
M Taxes on labour income 0.20 1 -0.13 -0.20 -0.08 '0-06_0 12
0-40 1 Taxes on production -0.30 1 - labouri
B Capitalt -0.40 4 axes onfabourincome -0.40 4 m Taxes onlabourincome
-0.60 aprtattaxes Taxes on production ducti
-0.50 A m Capital taxes 0.60 4 Taxes on production
-0.80 A 066 -0.60 1 0.57 -0.57 m Capital taxes
07023 2024 2025 0.70 7 . 080 -
2023 2024 2025 2023 2024 2025

...the public sector wage bill
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m Social payments m Subsidies 1 Social payments m Subsidies m Social payments W Subsidies

Source: Eurostat, OECD, Haver Analytics, Barclays Research
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Public investment in EU4 2023-25

Safeguarded in most cases

% of GDP Gross fixed capital formation
0.5 - 0.46
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Source: Eurostat, OECD, Haver Analytics, Barclays Research
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Fiscal and monetary policies
assistance to Ukraine

, green transition and

Under McKinsey's estimate of $9.2trn of annual investment
needed to 2050 (the most extreme estimate we cite by some

distance), a large gross investment gap remains, but net gains
can be made by redirecting investment from '‘brown' to 'green’

(Strn) total investment
10 A
9 -
8 -
7 -
6 .
5 -
4-
3
2 ~
1 —~
0 -

Remaining
investment
gap

Total
required

Brown asset
investment

Current
investment

Expected
additional
investment
(current policies)

See Equity Gilt Study 2023, The macroeconomics of the green transition

Available EU public funds for Green Deal Industrial Plan (GDIP)

Amount available (2021-2027)
£225hn still available

Origin of funds

Remaining RRF loans

New RRF grants €20bn from auction of ETS allowances
Cohesion policy funds £3780n, 30% dedicated to energy fransition
* European Regional Development Fund » £215hn

* European Social Fund * £98bn

* Cohesion Fund » £36.6bn

* Just Transition Fund » £18.2bn

Connecting Europe Facility €316bn

Innovation Fund £38bn

Agricultural Fund for Rural Development £95.5hn

InvestEU £26.2bn guarantee for up to €372bn investment

National budgets - including state aid

See Euro Themes, A very big green deal for Europe

EU financial assistance to Ukraine disbursed and budgeted as of August 2023

Financial assisitance to Ukraine in 2022-2023 (Eur bn)

80 -
70 A
60 -
50
40 +
30 -
20 o

0 I . . .

Macro-financial
assistance

Military assistance

Source: European Commission, Barclays Research

Resources for

EU Member States Total
in grants, loans

and guarantees

refugees
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https://live.barcap.com/go/publications/link?contentPubID=FC2730090

Q2: Are major high public debt euro area countries “on track”
for “success”™? — Key takeaways

« Based on European Commission most recent forecasts and assessment of the
Stability Programmes and Draft Budgets:

* most of the reduction of government deficit due to unwinding of “crisis”
measures;

 in high-debt countries, it is likely that public debt-to-GDP ratios will increase
further in 2024, although modestly. The reduction in the primary deficit/GDP ratio
and nominal growth forecast by the European Commission might prove
optimistic;

* France, Italy, Spain: expected changes in spending and tax items of the
government budgets in “ok” direction but not unusual that governments forecast
spending based adjustments and deliver tax based ones.

* BARCLAYS 17 15 December 2023
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Further Q&As

What is your view on the appropriate trajectory for the euro area fiscal stance and
the fiscal-monetary mix in the coming two years?

» Fiscal stance: one size does not fit all. Fiscal tightening needed to regain fiscal
space and avoid fiscal crisis in high public debt countries. NO need for fiscal
tightening at the EA level

» Christina Romer @Brookings
o Active use of fiscal policy/Automatic stabilisers?
o Political economy of active use of fiscal policy

* Monetary stance: from restrictive to neutral (at least) needed to avoid deep
recession, which would lead to inflation undershooting target.
 What is the “new” normal? The past two years? The previous fifteen?

» Fiscal-monetary policy mix outside the ZLB and crisis times, but at times in
which fiscal space is limited and cyclical/structural fiscal demands require ample
fiscal space

« Loose monetary policy helps reducing public debt/GDP ratios but it is not
the only ingredient for success

* BARCLAYS 18 15 December 2023
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Further Q&As — cont.

What are the lessons so far from issuing NGEU bonds?

Yiald curves of the EU, French and German bonds (as at 1112/2023)
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Source: European Commission

RRF up to €723.9bn (€338 grants, €385.8 loans) to be requested until August 2023.
Total funds requested ¢.€630bn + NGEU’s € 83bn contribution to other EU
programmes NGEU potential issuance of €713bn. EU average annual funding needs
to finance NGEU of c. €150bn per annum of which 30% issuance of NGEU Green
Bonds. EU issuance between 2009-2019 cumulatively € 77.75bn. EU outstanding
bonds € 443bn, majority allocated to NGEU.

Strong demand, over-subscription to auctions, but at a premium to France.

Liquidity premium, temporary nature of NGEU and several technical factors.

Funding — unified single approach under a single EU-Bonds umbrella

EU Investor Survey results
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Copyright © (2023) Sustainalytics. Sustainalytics retains ownership and all intellectual property rights in its proprietary information and data that may be included in this report. Any Sustainalytics’
information and data included herein may not be copied or redistributed, is intended for informational purposes only, does not constitute investment advice and is not warranted to be complete, timely
and accurate. Sustainalytics’ information and data is subject to conditions available at https://www.sustainalytics.com/legal-disclaimers/

Bloomberg® is a trademark and service mark of Bloomberg Finance L.P. and its affiliates (collectively “Bloomberg”) and the Bloomberg Indices are trademarks of Bloomberg. Bloomberg or
Bloomberg’s licensors own all proprietary rights in the Bloomberg Indices. Bloomberg does not approve or endorse this material, or guarantee the accuracy or completeness of any information herein,
or make any warranty, express or implied, as to the results to be obtained therefrom and, to the maximum extent allowed by law, Bloomberg shall have no liability or responsibility for injury or
damages arising in connection therewith.

All pricing information is indicative only. Unless otherwise indicated, prices are sourced from Refinitiv and reflect the closing price in the relevant trading market, which may not be the last available
price at the time of publication.

Types of investment recommendations produced by Barclays FICC Research:

In addition to any ratings assigned under Barclays’ formal rating systems, this publication may contain investment recommendations in the form of trade ideas, thematic screens, scorecards or
portfolio recommendations that have been produced by analysts in FICC Research. Any such investment recommendations produced by non-Credit Research teams shall remain open until they are
subsequently amended, rebalanced or closed in a future research report. Any such investment recommendations produced by the Credit Research teams are valid at current market conditions and
may not be otherwise relied upon.

Disclosure of other investment recommendations produced by Barclays FICC Research:

Barclays FICC Research may have published other investment recommendations in respect of the same securities/instruments recommended in this research report during the preceding 12 months.
To view all investment recommendations published by Barclays FICC Research in the preceding 12 months please refer to https://live.barcap.com/go/research/Recommendations.

Barclays does not assign ratings to asset backed securities. Barclays Capital Inc. and/or one of its affiliates may have acted as an underwriter for public offerings of any asset backed securities that
are otherwise recommended in trade ideas contained within its securitised research reports.
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Disclaimer

This publication has been produced by Barclays Research Department in the Investment Bank of Barclays Bank PLC and/or one or more of its affiliates (collectively and each individually, "Barclays").

It has been prepared for institutional investors and not for retail investors. It has been distributed by one or more Barclays affiliated legal entities listed below or by an independent and non-affiliated
third-party entity (as may be communicated to you by such third-party entity in its communications with you). It is provided for information purposes only, and Barclays makes no express or implied
warranties, and expressly disclaims all warranties of merchantability or fitness for a particular purpose or use with respect to any data included in this publication. To the extent that this publication
states on the front page that it is intended for institutional investors and is not subject to all of the independence and disclosure standards applicable to debt research reports prepared for retail
investors under U.S. FINRA Rule 2242, it is an “institutional debt research report” and distribution to retail investors is strictly prohibited. Barclays also distributes such institutional debt research
reports to various issuers, media, regulatory and academic organisations for their own internal informational news gathering, regulatory or academic purposes and not for the purpose of making
investment decisions regarding any debt securities. Media organisations are prohibited from re-publishing any opinion or recommendation concerning a debt issuer or debt security contained in any
Barclays institutional debt research report. Any such recipients that do not want to continue receiving Barclays institutional debt research reports should contact debtresearch@barclays.com. Unless
clients have agreed to receive “institutional debt research reports” as required by US FINRA Rule 2242, they will not receive any such reports that may be co-authored by non-debt research analysts.
Eligible clients may get access to such cross asset reports by contacting debtresearch@barclays.com. Barclays will not treat unauthorized recipients of this report as its clients and accepts no liability
for use by them of the contents which may not be suitable for their personal use. Prices shown are indicative and Barclays is not offering to buy or sell or soliciting offers to buy or sell any financial
instrument.

Without limiting any of the foregoing and to the extent permitted by law, in no event shall Barclays, nor any affiliate, nor any of their respective officers, directors, partners, or employees have any
liability for (a) any special, punitive, indirect, or consequential damages; or (b) any lost profits, lost revenue, loss of anticipated savings or loss of opportunity or other financial loss, even if notified of
the possibility of such damages, arising from any use of this publication or its contents.

Other than disclosures relating to Barclays, the information contained in this publication has been obtained from sources that Barclays Research believes to be reliable, but Barclays does not
represent or warrant that it is accurate or complete. Appearances by Third-Party Speakers: Any views or opinions expressed by third-party speakers during this event are solely those of the speaker
and do not represent the views or opinions of Barclays. Barclays is not responsible for, and makes no warranties whatsoever as to, the information or opinions contained in any written, electronic,
audio or video presentations by any third-party speakers at the event (“Third-Party Content”). Any such Third-Party Content has not been adopted or endorsed by Barclays and does not represent the
views or opinions of Barclays. Third-Party Content is provided for information purposes only and has not been independently verified by Barclays for its accuracy or completeness..

The views in this publication are solely and exclusively those of the authoring analyst(s) and are subject to change, and Barclays Research has no obligation to update its opinions or the information
in this publication. Unless otherwise disclosed herein, the analysts who authored this report have not received any compensation from the subject companies in the past 12 months. If this publication
contains recommendations, they are general recommendations that were prepared independently of any other interests, including those of Barclays and/or its affiliates, and/or the subject companies.
This publication does not contain personal investment recommendations or investment advice or take into account the individual financial circumstances or investment objectives of the clients who
receive it. Barclays is not a fiduciary to any recipient of this publication. The securities and other investments discussed herein may not be suitable for all investors and may not be available for
purchase in all jurisdictions. The United States imposed sanctions on certain Chinese companies (https://home.treasury.gov/policy-issues/financial-sanctions/sanctions-programs-and-country-
information/chinese-military-companies-sanctions), which may restrict U.S. persons from purchasing securities issued by those companies. Investors must independently evaluate the merits and risks
of the investments discussed herein, including any sanctions restrictions that may apply, consult any independent advisors they believe necessary, and exercise independent judgment with regard to
any investment decision. The value of and income from any investment may fluctuate from day to day as a result of changes in relevant economic markets (including changes in market liquidity). The
information herein is not intended to predict actual results, which may differ substantially from those reflected. Past performance is not necessarily indicative of future results. The information provided
does not constitute a financial benchmark and should not be used as a submission or contribution of input data for the purposes of determining a financial benchmark.

This publication is not investment company sales literature as defined by Section 270.24(b) of the US Investment Company Act of 1940, nor is it intended to constitute an offer, promotion or
recommendation of, and should not be viewed as marketing (including, without limitation, for the purposes of the UK Alternative Investment Fund Managers Regulations 2013 (SI 2013/1773) or
AIFMD (Directive 2011/61)) or pre-marketing (including, without limitation, for the purposes of Directive (EU) 2019/1160) of the securities, products or issuers that are the subject of this report.

Third Party Distribution: Any views expressed in this communication are solely those of Barclays and have not been adopted or endorsed by any third party distributor.

United Kingdom: This document is being distributed (1) only by or with the approval of an authorised person (Barclays Bank PLC) or (2) to, and is directed at (a) persons in the United Kingdom
having professional experience in matters relating to investments and who fall within the definition of "investment professionals” in Article 19(5) of the Financial Services and Markets Act 2000
(Financial Promotion) Order 2005 (the "Order"); or (b) high net worth companies, unincorporated associations and partnerships and trustees of high value trusts as described in Article 49(2) of the
Order; or (c) other persons to whom it may otherwise lawfully be communicated (all such persons being "Relevant Persons"). Any investment or investment activity to which this communication relates
is only available to and will only be engaged in with Relevant Persons. Any other persons who receive this communication should not rely on or act upon it. Barclays Bank PLC is authorised by the
Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority and is a member of the London Stock Exchange.

European Economic Area (“EEA”): This material is being distributed to any “Authorised User” located in a Restricted EEA Country by Barclays Bank Ireland PLC. The Restricted EEA Countries are
Austria, Bulgaria, Estonia, Finland, Hungary, Iceland, Liechtenstein, Lithuania, Luxembourg, Malta, Portugal, Romania, Slovakia and Slovenia. For any other “Authorised User” located in a country of
the European Economic Area, this material is being distributed by Barclays Bank PLC. Barclays Bank Ireland PLC is a bank authorised by the Central Bank of Ireland whose registered office is at 1
Molesworth Street, Dublin 2, Ireland. Barclays Bank PLC is not registered in France with the Autorité des marchés financiers or the Autorité de contrdle prudentiel. Authorised User means each
individual associated with the Client who is notified by the Client to Barclays and authorised to use the Research Services. The Restricted EEA Countries will be amended if required.

Finland: Notwithstanding Finland’s status as a Restricted EEA Country, Research Services may also be provided by Barclays Bank PLC where permitted by the terms of its cross-border license.
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Disclaimer (continued)

Americas: The Investment Bank of Barclays Bank PLC undertakes U.S. securities business in the name of its wholly owned subsidiary Barclays Capital Inc., a FINRA and SIPC member. Barclays
Capital Inc., a U.S. registered broker/dealer, is distributing this material in the United States and, in connection therewith accepts responsibility for its contents. Any U.S. person wishing to effect a
transaction in any security discussed herein should do so only by contacting a representative of Barclays Capital Inc. in the U.S. at 745 Seventh Avenue, New York, New York 10019.

Non-U.S. persons should contact and execute transactions through a Barclays Bank PLC branch or affiliate in their home jurisdiction unless local regulations permit otherwise.

This material is distributed in Canada by Barclays Capital Canada Inc., a registered investment dealer, a Dealer Member of IIROC (www.iiroc.ca), and a Member of the Canadian Investor Protection
Fund (CIPF).

This material is distributed in Mexico by Barclays Bank Mexico, S.A. and/or Barclays Capital Casa de Bolsa, S.A. de C.V. This material is distributed in the Cayman Islands and in the Bahamas by
Barclays Capital Inc., which it is not licensed or registered to conduct and does not conduct business in, from or within those jurisdictions and has not filed this material with any regulatory body in
those jurisdictions.

Japan: This material is being distributed to institutional investors in Japan by Barclays Securities Japan Limited. Barclays Securities Japan Limited is a joint-stock company incorporated in Japan with
registered office of 6-10-1 Roppongi, Minato-ku, Tokyo 106-6131, Japan. It is a subsidiary of Barclays Bank PLC and a registered financial instruments firm regulated by the Financial Services
Agency of Japan. Registered Number: Kanto Zaimukyokucho (kinsho) No. 143.

Asia Pacific (excluding Japan): Barclays Bank PLC, Hong Kong Branch is distributing this material in Hong Kong as an authorised institution regulated by the Hong Kong Monetary Authority.
Registered Office: 41/F, Cheung Kong Center, 2 Queen's Road Central, Hong Kong.

All Indian securities-related research and other equity research produced by Barclays’ Investment Bank are distributed in India by Barclays Securities (India) Private Limited (BSIPL). BSIPL is a
company incorporated under the Companies Act, 1956 having CIN U67120MH2006PTC161063. BSIPL is registered and regulated by the Securities and Exchange Board of India (SEBI) as a
Research Analyst: INHO00001519; Portfolio Manager INPO00002585; Stock Broker INZ000269539 (member of NSE and BSE); Depository Participant with the National Securities & Depositories
Limited (NSDL): DP ID: IN-DP-NSDL-299-2008; Investment Adviser: INAOO0O000391. BSIPL is also registered as a Mutual Fund Advisor having AMFI ARN No. 53308.The registered office of BSIPL is
at 208, Ceejay House, Shivsagar Estate, Dr. A. Besant Road, Worli, Mumbai — 400 018, India. Telephone No: +91 22 67196363. Fax number: +91 22 67196399. Any other reports produced by
Barclays’ Investment Bank are distributed in India by Barclays Bank PLC, India Branch, an associate of BSIPL in India that is registered with Reserve Bank of India (RBI) as a Banking Company
under the provisions of The Banking Regulation Act, 1949 (Regn No BOM43) and registered with SEBI as Merchant Banker (Regn No INM000002129) and also as Banker to the Issue (Regn No
INBI0O0000950). Barclays Investments and Loans (India) Limited, registered with RBI as Non Banking Financial Company (Regn No RBI CoR-07-00258), and Barclays Wealth Trustees (India) Private
Limited, registered with Registrar of Companies (CIN U93000MH2008PTC188438), are associates of BSIPL in India that are not authorised to distribute any reports produced by Barclays’ Investment
Bank.

This material is distributed in Singapore by the Singapore Branch of Barclays Bank PLC, a bank licensed in Singapore by the Monetary Authority of Singapore. For matters in connection with this
material, recipients in Singapore may contact the Singapore branch of Barclays Bank PLC, whose registered address is 10 Marina Boulevard, #23-01 Marina Bay Financial Centre Tower 2, Singapore
018983.

This material, where distributed to persons in Australia, is produced or provided by Barclays Bank PLC.
This communication is directed at persons who are a “Wholesale Client” as defined by the Australian Corporations Act 2001.

Please note that the Australian Securities and Investments Commission (ASIC) has provided certain exemptions to Barclays Bank PLC (BBPLC) under paragraph 911A(2)(l) of the Corporations Act
2001 from the requirement to hold an Australian financial services licence (AFSL) in respect of financial services provided to Australian Wholesale Clients, on the basis that BBPLC is authorised by
the Prudential Regulation Authority of the United Kingdom (PRA) and regulated by the Financial Conduct Authority (FCA) of the United Kingdom and the PRA under United Kingdom laws. The United
Kingdom has laws which differ from Australian laws. To the extent that this communication involves the provision of financial services by BBPLC to Australian Wholesale Clients, BBPLC relies on the
relevant exemption from the requirement to hold an AFSL. Accordingly, BBPLC does not hold an AFSL.

This communication may be distributed to you by either: (i) Barclays Bank PLC directly or (ii) Barrenjoey Markets Pty Limited (ACN 636 976 059, “Barrenjoey”), the holder of Australian Financial
Services Licence (AFSL) 521800, a non-affiliated third party distributor, where clearly identified to you by Barrenjoey. Barrenjoey is not an agent of Barclays Bank PLC.

This material, where distributed in New Zealand, is produced or provided by Barclays Bank PLC. Barclays Bank PLC is not registered, filed with or approved by any New Zealand regulatory authority.
This material is not provided under or in accordance with the Financial Markets Conduct Act of 2013 (“FMCA”), and is not a disclosure document or “financial advice” under the FMCA. This material is
distributed to you by either: (i) Barclays Bank PLC directly or (ii) Barrenjoey Markets Pty Limited (“Barrenjoey”), a non-affiliated third party distributor, where clearly identified to you by Barrenjoey.

Barrenjoey is not an agent of Barclays Bank PLC. This material may only be distributed to “wholesale investors” that meet the “investment business”, “investment activity”, “large”, or “government
agency” criteria specified in Schedule 1 of the FMCA.
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Disclaimer (continued)

Middle East: Nothing herein should be considered investment advice as defined in the Israeli Regulation of Investment Advisory, Investment Marketing and Portfolio Management Law, 1995
(“Advisory Law”). This document is being made to eligible clients (as defined under the Advisory Law) only. Barclays Israeli branch previously held an investment marketing license with the Israel
Securities Authority but it cancelled such license on 30/11/2014 as it solely provides its services to eligible clients pursuant to available exemptions under the Advisory Law, therefore a license with
the Israel Securities Authority is not required. Accordingly, Barclays does not maintain an insurance coverage pursuant to the Advisory Law.

This material is distributed in the United Arab Emirates (including the Dubai International Financial Centre) and Qatar by Barclays Bank PLC. Barclays Bank PLC in the Dubai International Financial
Centre (Registered No. 0060) is regulated by the Dubai Financial Services Authority (DFSA). Principal place of business in the Dubai International Financial Centre: The Gate Village, Building 4, Level
4, PO Box 506504, Dubai, United Arab Emirates. Barclays Bank PLC-DIFC Branch, may only undertake the financial services activities that fall within the scope of its existing DFSA licence. Related
financial products or services are only available to Professional Clients, as defined by the Dubai Financial Services Authority. Barclays Bank PLC in the UAE is regulated by the Central Bank of the
UAE and is licensed to conduct business activities as a branch of a commercial bank incorporated outside the UAE in Dubai (Licence No.: 13/1844/2008, Registered Office: Building No. 6, Burj Dubai
Business Hub, Sheikh Zayed Road, Dubai City) and Abu Dhabi (Licence No.: 13/952/2008, Registered Office: Al Jazira Towers, Hamdan Street, PO Box 2734, Abu Dhabi).

This material does not constitute or form part of any offer to issue or sell, or any solicitation of any offer to subscribe for or purchase, any securities or investment products in the UAE (including the
Dubai International Financial Centre) and accordingly should not be construed as such. Furthermore, this information is being made available on the basis that the recipient acknowledges and
understands that the entities and securities to which it may relate have not been approved, licensed by or registered with the UAE Central Bank, the Dubai Financial Services Authority or any other
relevant licensing authority or governmental agency in the UAE. The content of this report has not been approved by or filed with the UAE Central Bank or Dubai Financial Services Authority.
Barclays Bank PLC in the Qatar Financial Centre (Registered No. 00018) is authorised by the Qatar Financial Centre Regulatory Authority (QFCRA). Barclays Bank PLC-QFC Branch may only
undertake the regulated activities that fall within the scope of its existing QFCRA licence. Principal place of business in Qatar: Qatar Financial Centre, Office 1002, 10th Floor, QFC Tower, Diplomatic
Area, West Bay, PO Box 15891, Doha, Qatar. Related financial products or services are only available to Business Customers as defined by the Qatar Financial Centre Regulatory Authority.

Russia: This material is not intended for investors who are not Qualified Investors according to the laws of the Russian Federation as it might contain information about or description of the features
of financial instruments not admitted for public offering and/or circulation in the Russian Federation and thus not eligible for non-Qualified Investors. If you are not a Qualified Investor according to the
laws of the Russian Federation, please dispose of any copy of this material in your possession.

Environmental, Social, and Governance (‘ESG’) Related Research: There is currently no globally accepted framework or definition (legal, regulatory or otherwise) of, nor market consensus as to
what constitutes, an ‘ESG’, ‘green’, ‘sustainable’, ‘climate-friendly’ or an equivalent company, investment, strategy or consideration or what precise attributes are required to be eligible to be
categorised by such terms. This means there are different ways to evaluate a company or an investment and so different values may be placed on certain ESG credentials as well as adverse ESG-
related impacts of companies and ESG controversies. The evolving nature of ESG considerations, models and methodologies means it can be challenging to definitively and universally classify a
company or investment under an ESG label and there may be areas where such companies and investments could improve or where adverse ESG-related impacts or ESG controversies exist. The
evolving nature of sustainable finance related regulations and the development of jurisdiction-specific regulatory criteria also means that there is likely to be a degree of divergence as to the
interpretation of such terms in the market. We expect industry guidance, market practice, and regulations in this field to continue to evolve. Any references to ‘sustainable’, ‘sustainability’, ‘green’,
‘social’, ‘ESG’, ‘ESG considerations’, ‘ESG factors’, ‘ESG issues’ or other similar or related terms in this document are as used in our public disclosures and not to any jurisdiction-specific regulatory
definition or other interpretation of these terms unless specified otherwise.

IRS Circular 230 Prepared Materials Disclaimer: Barclays does not provide tax advice and nothing contained herein should be construed to be tax advice. Please be advised that any discussion of
U.S. tax matters contained herein (including any attachments) (i) is not intended or written to be used, and cannot be used, by you for the purpose of avoiding U.S. tax-related penalties; and (ii) was
written to support the promotion or marketing of the transactions or other matters addressed herein. Accordingly, you should seek advice based on your particular circumstances from an independent
tax advisor.

© Copyright Barclays Bank PLC (2023). All rights reserved. No part of this publication may be reproduced or redistributed in any manner without the prior written permission of Barclays. Barclays
Bank PLC is registered in England No. 1026167. Registered office 1 Churchill Place, London, E14 5HP. Additional information regarding this publication will be furnished upon request.
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