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Oil demand should plateau over the decade after near-term recovery

2

Source: EIA, IEA, BNEF, Citi Research

Global oil demand scenarios to 2030: (1) historical 
relationship, (2) current policies, and (3) energy transition 
with product breakdown

Oil demand sensitivity to macro drivers 

Projected global vehicle fleet by drivetrain (in billions of 
vehicles)

EVs as % of vehicle sales (historical and projected to 
2040, by major region)
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Source: EIA, EDF, Citi Research

US: The goal of cutting emissions by 50-52% by 2030 vs. 2005 is ambitious
Emissions in gigatons in CO2-equivalent by sector 
(shown individually; actual up to 2020; projections 
between from 2021 to 2040)

Emissions pathways to net-zero by 2050 
(gigatons CO2e)

Differences in energy sector emissions in 2030 (in 
gigatons CO2e), if 2030 emissions were cut by 
48%, 50% or 53% vs. 2005 levels

Total emissions in CO2e by 2030 based on 
analyses by EDF, Citi and the EIA
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Power sector would drive much of initial emissions cuts pre-2030
Generation mix required to reach net-zero 
in 2030 (in GW)

Wind and solar capacity additions (in GW)

Power demand growth with electrification in the 
transportation and residential/commercial 
(buildings) sectors (in GW)

Potential power demand growth (in GW) and oil 
demand displaced (in mb/d) from now to 2040
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Source: BNEF, EIA, Citi Research

Transport, building sectors should ramp up carbon cuts but more so post-2030
Relative size of ICE and EV fleets (in million vehicles) Potential EV sales over time (in million vehicles)

Share of existing vs. new equipment in illustrating 
the opportunity for replacement of fossil-fuel 
powered furnaces with heat pumps (indexed to 1 in 
2020, with projections out to 2050)

Emissions (in million tons CO2e) should fall more 
consistently post 2030 toward zero in 2050
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Source: National Petroleum Council

CCUS could become an option for very hard to abate sectors

US CCUS cost curve showing capture, transport, and storage costs (US$/ton of CO2) for the largest 80% of US 2018 
carbon dioxide stationary source emissions
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Source: NREL, Citi Research (*CF = Capacity Factor)

Green hydrogen can also be used for refining, ammonia and steel production

Breakeven carbon prices ($/ton) in the US to make 
green hydrogen at cost parity (in $/kg) with grey 
hydrogen (SMR) from 2021 to 2030*

Breakeven carbon prices ($/ton) assuming different 
renewable sources, locations/power hubs in 2030
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Source: CCS Institute, NREL, IEA, BNEF, Citi Research

EU: The role of green hydrogen within the carbon emissions pricing framework

Breakeven carbon prices in Europe to make green 
hydrogen at cost parity with grey hydrogen (SMR)

PV EUAs assuming the cost of grey hydrogen at par 
with green hydrogen in 2030

CCUS costs vary across industries, with midpoints 
identified

PV EUAs assuming parity with CCUS in 2030 based 
on different industrials’ CCUS midpoints and WACC
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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 
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.
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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 © 2020 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.
© 2021 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.
ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST



Citi Research


