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Two Challenges: Russia/Ukraine and the Energy Transition

●Expectations for commodities are challenged, transformed by the 

military activities under way in Ukraine – and have become more 

bullish given Russia’s central role in global commodities, upsetting supplies 

and supply chains. 

●One thing is certain: the world is undergoing two challenges that affect 

commodities at the same time: the current geopolitical and economic 

transformation on top of this winter’s seeing the first crisis of the 

Energy Transition, which is also having revolutionary consequences 

on politics and markets and it too will be impacted by today’s 

geopolitical turmoil. The Transition is not just a bumpy road: We view it as 

revolutionary. 

●Given huge uncertainties there is a need to review the road ahead 

under 4 if not 5 scenarios.  A base case takes into account the knowable 

impacts on supply and demand to date and incorporates lower supply and 

demand with a quick resolution of fundamental issues of 

disruptions/dislocations and a return of Russian supply. The bear case is 

recessionary given the impacts of high prices on economies. We add bull 

and superbull cases, and could add a super-duper bull case as well. 
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Source: Citi Research

Background: A ‘Hot’ Winter emerges with low oil inventories

Base case absolute inventories vs. Brent flat price Base case inventories in days of demand cover 

vs. Brent flat price(inverted)
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● Winter started with OPEC+ ‘success’ in driving down inventories…but they 

abandoned “central banker role” as inventories fell to extremely low levels

● Meanwhile, demand was higher than expected – due to milder COVID 

outbreak, cold winter weather, significant gas to oil switching: Plus 0.5-1 m b/d

● And supply was constrained by disruptions and weather – Libya, Ecuador, US 

and others: Minus 0.5-1 m b/d

● Tight inventories spell higher volatility and higher price risk premia

● And then came Russia/Ukraine, adding further risk premia and higher prices
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Oil market impacts are binary, depending on whether a de-escalation happens soon or is prolonged or spreads

beyond Ukraine. Longer-term, the shift in NATO-Russian relations may have wide-ranging impacts, including on

relations with China. Meanwhile, Iran sanctions relief and non-OPEC+ supply growth could be on the way.

Russia-Ukraine conflict threatens oil exports amid critically low inventories

Oil price scenarios ($/bbl) Inventories in days of cover vs. Brent timespreads

Citi revised oil price outlook and base, bull, bear scenarios ($/bbl, 2021-26E)*



Source: USDA, Citi Research

Russian oil exports are at the frontier of risk, pushing up expected prices

Russian oil production assumptions driving oil price 

scenarios (2021-24, k b/d)

● R/U conflict presents high probability, multiple oil disruption risks: damage to 

infrastructure (pipelines, ports) incl. cyberattacks, US/EU/UK financial sanctions and 

buyers shifting away from Russian crude and products, export frictions (access to 

L/Cs, insurance, higher tanker rates, tanker access to ports), US bans on imports to 

US, IOCs departing Russia, risk of Russia restricting oil exports, etc.

● Exports of Russian crude oil and gasoil are being shunned, driving massive 

discounts for Urals vs. Brent of up more than $30/bbl; some unsold exports could 

struggle to find a home, with limited storage, limited floating storage, and ultimately 

shutting-in production; Russian oil capacity could also plateau and even decline.

● Five plausible scenarios emerge.

Urals discount to Brent shows trade dislocations
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Source: Citi Research     * without constraints on labor or capital

…due to fast growth from a wide swathe of producers. Iran sanctions relief could be around the corner, adding 0.5-

m b/d in May, and another 0.8-m b/d through the rest of the year. US shale supply should grow more rapidly given

high prices and a potential shift in views on capital discipline, with supportive US government policy possible too.

But supply-demand balance should keep loosening, structurally…

Iranian crude production and exports, historical 

and projected

Iran floating oil inventories could soon hit the market

Oil production growth may decelerate in FSU, but it is 

set to remain strong West of Suez 

US crude production at sustained price levels*
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Source: EIA, IEA, OPEC, Citi Research

2021’s lack of seasonality in global oil demand was a non-recurring aberration that should come back to bite by

year end. So far, robust demand growth occurred to get back to pre-pandemic levels, but going forward, oil demand

like GDP are likely to slow quickly, even as gas-to-oil switching boosts demand temporarily.

Demand should slow, but high gas prices boost diesel demand for now

OECD oil demand impact compared to 2019 levels, 

official agencies and Citi, baseline

Non-OECD oil demand impact compared to 2019 levels, 

official agencies and Citi, baseline

Global oil demand impact compared to 2019 levels, 

official agencies and Citi, baseline

But extra temporary boost to diesel demand as 

natural gas prices are well above diesel prices
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Nat Gas: Into the uncharted territory for price discovery mechanisms

Source: Bloomberg, Citi Research 

● Current forward curves suggest that market is pricing in a further escalation in the 

conflict that could spill over into the energy space, so that cuts to Russian energy 

exports are real possibilities.

● The shape of forward price forecasts has gone from being a periodic wave, with high 

prices in winter and low prices outside of winter, to more of a stepwise formation. With 

very tight fundamentals, prices are results of optimizations that free up LNG supply for Europe 

and cut enough demand, so that gas inventory levels at the end of winter would be ample.

● Further, since Europe needs to attract LNG supply to refill inventory in nearly all cases, 

European TTF prices would be higher than Asian JKM prices by at least the shipping 

arbitrage from Asia to Europe in all but the bearish case.

● China’s acceleration of coal production by 100 mt could be an unexpected gift.

1Q21 2Q21 3Q21 4Q21 1Q22 2Q22 3Q22 4Q22 1Q23 2Q23 3Q23 4Q23 2021 2022 2023

Citi price outlook (USD/MMBtu)

US (Henry Hub) 2.7        3.0        4.3        4.8        4.0        3.8        4.0        4.2        4.2        4.0        3.5        3.5        3.7        4.0        3.8        

Bull 2.7        3.0        4.3        4.8        6.5        6.0        6.0        6.5        5.5        5.0        4.5        3.5        3.7        6.3        4.6        

Bear 2.7        3.0        4.3        4.8        3.3        3.5        3.5        3.0        3.0        2.7        2.7        2.7        3.7        3.3        2.8        

Asia (JKM LNG) 9.1        9.7        17.7      35.0      36.5      25.0      25.4      28.4      29.3      23.1      22.1      26.0      17.9      28.8      25.1      

Bull 9.1        9.7        17.7      35.0      47.8      61.7      61.0      60.7      61.2      42.3      42.1      41.8      17.9      57.8      46.8      

Super Bull 9.1        9.7        17.7      35.0      53.6      79.3      78.6      78.3      78.8      69.1      68.9      68.6      17.9      72.4      71.3      

Bear 9.1        9.7        17.7      35.0      29.0      7.3        7.4        7.2        5.0        4.4        4.7        6.8        17.9      12.7      5.2        

Europe (TTF) 6.5        8.8        16.9      32.3      38.2      28.9      27.1      30.4      31.6      24.9      23.8      27.8      16.1      31.2      27.0      

Bull 6.5        8.8        16.9      32.3      49.6      62.8      62.8      62.8      62.8      43.8      43.8      43.8      16.1      59.5      48.5      

Super Bull 6.5        8.8        16.9      32.3      55.4      80.4      80.4      80.4      80.4      70.6      70.6      70.6      16.1      74.2      73.0      

Bear 6.5        8.8        16.9      32.3      30.8      6.6        6.5        4.7        4.5        4.0        4.2        4.3        16.1      12.2      4.2        

Europe (TTF) - US 3.8        5.8        12.6      27.5      34.2      25.1      23.1      26.2      27.4      20.9      20.3      24.3      12.4      27.2      23.2      

Asia - US 6.4        6.7        13.4      30.2      32.5      21.2      21.4      24.2      25.1      19.1      18.6      22.5      14.2      24.8      21.3      

Asia - Europe (TTF) 2.6        0.9        0.8        2.7        (1.8)       (3.9)       (1.7)       (2.0)       (2.3)       (1.8)       (1.6)       (1.9)       1.7        (2.3)       (1.9)       
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Citi price forecast scenarios vs. the forward curves

Source: Bloomberg, Citi Research 

TTF: market appears to be pricing 

in a risk premium of further 

escalation cutting Russian energy 

exports

TTF: other intermediate cases 

consider various Russian pipeline 

gas exports via Belarus/Ukraine as 

well as European LNG imports 

German peakload power: power 

prices are often set by the marginal 

generation costs of gas power plants, 

with EUA carbon costs

JKM: pricing below TTF by at least 

the shipping arbitrage from Asia to 

Europe in all but the bearish case

Henry Hub: relatively independent 

from TTF and JKM as US LNG 

exports are maxed out
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Extending YTD flow rates + the Ukranian pipe offline

Wide-spread ban
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How much supply could be made available in Europe?

●Europe imported 155 bcm (15 bcf/d) of gas from Russia in 2021.  
– Two critical issues: (a) how much Russian natural gas could there be and (b) how 

much more LNG could arrive in Europe.

● In theory, the world could free up a whopping 8.4-bcf/d of LNG, for 

Europe. 
– Oil switching could free up about 3.6-bcf/d by raising oil product demand by about 0.6-

mb/d. 

– Coal switching could free up about 4.8-bcf/d by raising coal demand by about 96-mt/y

●US LNG capacity is rising about 20% this year to about 12-bcf/d. 

Already the US exported 10% of its oil to Europe in Jan/Feb 2021, but 

60% in Jan 2022.
– Depending on circumstances, the US could be sending more than half of its LNG 

exports to Europe sustainably 

● If China is actually increasing coal use by 100mt in 2022, the outlook 

for gas volumes and gas prices could be impactful, assuming Russia 

maintains 2021 export levels to Europe this year 

Source: Citi Research, IEA, EIA,
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Note: High European gas prices have driven down industrial/power demand

Source: Bloomberg, Citi Research 

Weather-adjusted gas demand in the industrial 

sector in the 2020-21 winter vs the 2021-22 winter

Natural gas demand from the industrial sector 

showing lower demand this year vs. last year

Weather-adjusted gas demand in the power sector 

in the 2020-21 winter vs the 2021-22 winter

Weather-adjusted demand in the 

residential/commercial sector looks to be similar y/y, 

which likely reflect minimal impacts from prices
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by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. Citigroup Global Markets Australia Pty Limited is not an Authorised Deposit-
Taking Institution under the Banking Act 1959, nor is it regulated by the Australian Prudential Regulation Authority.
The Product is made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissão de Valores Mobiliários ("CVM"), BACEN - Brazilian Central 
Bank, APIMEC - Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBIMA – Associação Brasileira das Entidades dos Mercados Financeiro e de 
Capitais. Av. Paulista, 1111 - 14º andar(parte) - CEP: 01311920 - São Paulo - SP. 
If the Product is being made available in certain provinces of Canada by Citigroup Global Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 
123 Front Street West, Suite 1100, Toronto, Ontario M5J 2M3. 
This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the Superintendencia de Valores y Seguros. 
Agustinas 975, piso 2, Santiago, Chile. 
Disclosure for investors in the Republic of Colombia :This communication or message does not constitute a professional recommendation to make investment in the terms of article 
2.40.1.1.2 of Decree 2555 de 2010 or the regulations that modify, substitute or complement it. Para la elaboración y distribución de informes de investigación y de comunicaciones generales 
de que trata este artículo no se requiere ser una entidad vigilada por la Superintendencia Financiera de Colombia.
The Product is made available in Germany by Citigroup Global Markets Europe AG ("CGME"), which is regulated by the German Federal Financial Supervisory Authority (Bundesanstalt fur 
Finanzdienstleistungsaufsicht BaFin). CGME, Reuterweg 16, 60323 Frankfurt am Main.
Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global 
Markets Asia Limited which takes full responsibility for its content. Citigroup Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made 
available through Citibank, N.A., Hong Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A.(organized under the laws of U.S. A. with limited liability), 
Champion Tower, 3 Garden Road, Hong Kong. Citibank N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if 
you have any queries on or any matters arising from or in connection with this document. 
The Product is made available in India by Citigroup Global Markets India Private Limited (CGM), which is regulated by the Securities and Exchange Board of India (SEBI), as a Research 
Analyst (SEBI Registration No. INH000000438). CGM is also actively involved in the business of merchant banking and stock brokerage in India, and is registered with SEBI in this regard. 
CGM’s registered office is at 1202, 12th Floor, FIFC, G Block, Bandra Kurla Complex, Bandra East, Mumbai – 400098. CGM’s Corporate Identity Number is U99999MH2000PTC126657, 
and its contact details are: Tel:+9102261759999 Fax:+9102261759961. The Investor Charter in respect of Research Analysts and Complaints information can be found at 
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures
The Product is made available in Indonesia through PT Citigroup Securities Indonesia.  5/F, Citibank Tower, Bapindo Plaza, Jl. Jend. Sudirman Kav. 54-55, Jakarta 12190.  Neither this 
Product nor any copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with applicable capital 
market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been registered with the Capital Market and Financial 
Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations, and may not be offered or sold within the territory of the Republic of Indonesia or to 
Indonesian citizens through a public offering or in circumstances which constitute an offer within the meaning of the Indonesian capital market laws and regulations. 
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The Product is made available in Israel through Citibank NA, regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, 
Israel.  
The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities and Exchange Surveillance 
Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange.  Otemachi Park Building, 1-1-1 Otemachi, Chiyoda-ku, Tokyo 100-8132 
Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under license.  In the event that an error is found in an CGMJ research report, a revised version 
will be posted on the Firm's Citi Velocity website.  If you have questions regarding Citi Velocity, please call (81 3) 6270-3019 for help. 
The product is made available in the Kingdom of Saudi Arabia in accordance with Saudi laws through Citigroup Saudi Arabia, which is regulated by the Capital Market Authority (CMA) 
under CMA license (17184-31). 2239 Al Urubah Rd – Al Olaya Dist. Unit No. 18, Riyadh 12214 – 9597, Kingdom Of Saudi Arabia.
The Product is made available in Korea by Citigroup Global Markets Korea Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and 
the Korea Financial Investment Association (KOFIA). Citibank Center, 50 Saemunan-ro, Jongno-gu, Seoul 03184, Korea.   KOFIA makes available registration information of research 
analysts on its website.  Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea Securities 
Ltd.  http://dis.kofia.or.kr/websquare/index.jsp?w2xPath=/wq/fundMgr/DISFundMgrAnalystList.xml&divisionId=MDIS03002002000000&serviceId=SDIS03002002000. The Product is made 
available in Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank Center, 50 Saemunan-ro, 
Jongno-gu, Seoul 03184, Korea. This research report is intended to be provided only to Professional Investors as defined in the Financial Investment Services and Capital Market Act and its 
Enforcement Decree in Korea. 
The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No. 460819-D) (“CGMM”) to its clients and CGMM takes responsibility for its contents. 
CGMM is regulated by the Securities Commission of Malaysia. Please contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect of any 
matters arising from, or in connection with, the Product. 
The Product is made available in Mexico by Citibanamex Casa de Bolsa, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero Citibanamex which is a wholly owned subsidiary of 
Citigroup Inc. and is regulated by Comision Nacional Bancaria y de Valores. Actuario Roberto Medellín 800, Zedec Santa Fe, Álvaro Obregón, 01219 Ciudad de México, CDMX. 
In New Zealand the Product is made available to ‘wholesale clients’ only as defined by s5C(1) of the Financial Advisers Act 2008 (‘FAA’) through Citigroup Global Markets Australia Pty Ltd 
(ABN 64 003 114 832 and AFSL No. 240992), an overseas financial adviser as defined by the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments 
Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. 
The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities Exchange Commission, Pakistan. AWT Plaza, 
1.1. Chundrigar Road, P.O. Box 4889, Karachi-74200. 
The Product is made available in the Philippines through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated by the Philippines Securities and 
Exchange Commission. 20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De Roxas, 
Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng Pilipinas.
The Product is made available in Poland by Dom Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by Komisja Nadzoru Finansowego.  Dom 
Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. 
The Product is made available in the Russian Federation through AO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the general 
banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal Service for Financial Markets.  Neither 
the Product nor any information contained in the Product shall be considered as advertising the securities mentioned in this report within the territory of the Russian Federation or outside the 
Russian Federation.  The Product does not constitute an appraisal within the meaning of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal 
Activities in the Russian Federation.  8-10 Gasheka Street, 125047 Moscow. 
The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL”), a capital markets services license holder, and regulated by Monetary 
Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1, Singapore 018960, in respect of any matters arising from, or in connection with, the 
analysis of this document. This report is intended for recipients who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product 
is made available by The Citigroup Private Bank in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore. 
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Please contact your Private Banker in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection with this document. This report is intended for 
recipients who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289).  This report is distributed in Singapore by Citibank Singapore Ltd 
("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold 
Private Client Relationship Manager in CSL if you have any queries on or any matters arising from or in connection with this report. This report is intended for recipients who are accredited 
investors as defined under the Securities and Futures Act (Cap. 289).  
Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 
2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board.  The investments 
and services contained herein are not available to private customers in South Africa. 
The Product is made available in the Republic of China through Citigroup Global Markets Taiwan Securities Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, 
Taiwan, subject to the license scope and the applicable laws and regulations in the Republic of China. CGMTS is regulated by the Securities and Futures Bureau of the Financial Supervisory 
Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the Republic of China by the press or any third parties [without the written 
authorization of CGMTS]. Pursuant to the applicable laws and regulations in the Republic of China, the recipient of the Product shall not take advantage of such Product to involve in any 
matters in which the recipient may have conflicts of interest. If the Product covers securities which are not allowed to be offered or traded in the Republic of China, neither the Product nor 
any information contained in the Product shall be considered as advertising the securities or making recommendation of the securities in the Republic of China. The Product is for 
informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security or financial products. Any decision to purchase securities or financial products 
mentioned in the Product must take into account existing public information on such security or the financial products or any registered prospectus. 
The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand.  399 Interchange 21 
Building, 18th Floor, Sukhumvit Road, Klongtoey Nua, Wattana ,Bangkok 10110, Thailand. 
The Product is made available in Turkey through Citibank AS which is regulated by Capital Markets Board.  Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, 
Turkey. 
In the U.A.E, these materials (the "Materials") are communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center 
("DIFC") and licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should not be relied upon or distributed 
to Retail Clients. A distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each sector covered is made available on request.  Financial products 
and/or services to which the Materials relate will only be made available to Professional Clients and Market Counterparties. 
The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial 
Conduct Authority (“FCA”) and the PRA.  This material may relate to investments or services of a person outside of the UK or to other matters which are not authorised by the PRA nor 
regulated by the FCA and the PRA and further details as to where this may be the case are available upon request in respect of this material. Citigroup Centre, Canada Square, Canary 
Wharf, London, E14 5LB. 
The Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and registered with the US Securities and Exchange Commission. 388 
Greenwich Street, New York, NY 10013.  
Unless specified to the contrary, within EU Member States, the Product is made available by Citigroup Global Markets Europe AG ("CGME"), which is regulated by the German Federal 
Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht-BaFin). 
The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.
Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get back less than originally invested. 
Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount invested.The yield and average life of CMOs (collateralized 
mortgage obligations) referenced in this Product will fluctuate depending on the actual rate at which mortgage holders prepay the mortgages underlying the CMO and changes in current 
interest rates. Any government agency backing of the CMO applies only to the face value of the CMO and not to any premium paid. Certain investments contained in the Product may have 
tax implications for private customers whereby levels and basis of taxation may be subject to change. If in doubt, investors should seek advice from a tax adviser. The Product does not 
purport to identify the nature of the specific market or other risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice 
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given it has been prepared without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice, consider 
the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the client's responsibility to obtain the relevant 
offer document for the product and consider it before making a decision as to whether to purchase the product.
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes the Firm's estimates, data from company reports and feeds 
from Thomson Reuters. The source for all referenced prices, unless otherwise stated, is DataCentral. Past performance is not a guarantee or reliable indicator of future results. Forecasts are 
not a guarantee or reliable indicator of future performance. The printed and printable version of the research report may not include all the information (e.g. certain financial summary 
information and comparable company data) that is linked to the online version available on the Firm's proprietary electronic distribution platforms.
Card Insights. Where this report references Card Insights data, Card Insights consists of selected data from a subset of Citi’s proprietary credit card transactions. Such data has undergone 
rigorous security protocols to keep all customer information confidential and secure; the data is highly aggregated and anonymized so that all unique customer identifiable information is 
removed from the data prior to receipt by the report’s author or distribution to external parties. This data should be considered in the context of other economic indicators and publicly 
available information. Further, the selected data represents only a subset of Citi’s proprietary credit card transactions due to the selection methodology or other limitations and should not be 
considered as indicative or predictive of the past or future financial performance of Citi or its credit card business.
Where included in this report, MSCI sourced information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this 
information and any other MSCI intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is provided on 
an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or related to, computing or compiling the information 
hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any of 
the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. 
MSCI, Morgan Stanley Capital International and the MSCI indexes are services marks of MSCI and its affiliates. Part of this product may contain Sustainalytics proprietary information that 
may not be reproduced, used, disseminated, modified nor published in any manner without the express written consent of Sustainalytics. Sustainalytics, its affiliates and any third party 
involved in, or related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular 
purpose with respect to any of this information. Any information attributed to Sustainalytics is provided solely for informational purposes and on its own should not be considered an offer to 
buy or sell a security. Neither Sustainalytics nor all its third-party suppliers provide investment advice (as defined in the applicable jurisdiction) or any other form of (financial) advice. The 
information is provided “as is” and, therefore Sustainalytics assumes no responsibility for errors or omissions. Sustainalytics cannot be held liable for damage arising from the use of this 
product or information contained herein in any manner whatsoever. Where data is attributed to Morningstar that data is © 2022 Morningstar, Inc. All Rights Reserved. That information: (1) is 
proprietary to Morningstar and/or its content providers; (2) may not be copied or distributed; and (3) is not warranted to be accurate, complete or timely. Neither Morningstar nor its content 
providers are responsible for any damages or losses arising from any use of this information.
The Firm accepts no liability whatsoever for the actions of third parties. The Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the 
Product refers to website material of the Firm, the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm 
takes no responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or hyperlink (including addresses or 
hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the linked site does not in any way form part of this document. 
Accessing such website or following such link through the Product or the website of the Firm shall be at your own risk and the Firm shall have no liability arising out of, or in connection with, 
any such referenced website.
© 2022 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service marks of Citigroup Inc. and its 
affiliates and are used and registered throughout the world. All rights reserved. The research data in this report are not intended to be used for the purpose of (a) determining the price of or 
amounts due in respect of (or to value) one or more financial products or instruments and/or (b) measuring or comparing the performance of, or defining the asset allocation of a financial 
product, a portfolio of financial instruments, or a collective investment undertaking, and any such use is strictly prohibited without the prior written consent of Citi Research. Any unauthorized 
use, duplication, redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on a website or 
page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the Product is intended solely for the recipient and 
may not be further distributed by the recipient to any third party.
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