
The indefinite reduction in NS1 exports to zero leaves NW Europe markets to n

balance without any Russian gas going forward. And while we often hear the 
question of what this will do to storage, we believe a better approach is to ask 
what this will do to prices, so that storage continues to build as needed. This is 
the puzzle Europe has successfully solved for the past year, with a combination 
of gas demand destruction within Europe and across LNG buyers elsewhere in 
the world, resulting in above-average inventory builds, consistent with our 
above-90% full storage expectations for end-Oct22.  

Accordingly, we maintain our view that, while at higher levels than what we n

expected previously, TTF prices will decline sequentially through winter, likely 
dropping from 215 EUR/MWh this Bal Summer (vs our previous 176 EUR exp., 
and 205 EUR fwrds.) to below 100 EUR/MWh in 1Q23, well below current 
forwards at 213 EUR, under an average winter weather assumption. To be clear, 
as we go through winter, we expect the high storage levels at the start of the 
season to accommodate larger-than-average storage withdrawals, still leaving 
over 20% of full by end-Mar23. This in our view will set the stage for the sense 
of urgency to destroy demand we see currently to be gradually replaced by a 
sense of market relief for having made it through winter. 

With interventionist policies announced so far prioritizing capping energy costs n

over curtailing demand, the concern is always that such measures end up 
incentivizing higher energy consumption, thereby making the gas deficit worse. 
Importantly, the proposals for the UK and the EU still imply energy costs up yoy, 
suggesting price-driven consumption savings would still occur this winter. 
However, this argument would not hold into Sum23 when, for example, an 
electricity price cap at 200 EUR would mean power would be cheaper yoy, a 
clear incentive to higher power and, hence, higher gas demand.  

This poses a tightening risk to our 2023 balances, which already look challenging. n

Specifically, with Russian flows at zero from the start of the year, rebuilding 
storage in 2023 becomes that much harder vs 2022, requiring incremental 
demand destruction. This leads us to raise our Sum23 TTF prices to 235 
EUR/MWh, from 153 EUR previously, vs forwards at 184 EUR.
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The end of an era 
 
 

Following Gazprom’s decision announced Sep 2nd not to restart the NS1 pipeline, 
statements by the Kremlin tying gas flows to Western sanctions on Russia lead us to 
assume NS1 at zero as our updated base case going forward. This leads us to raise our 
TTF forecasts in line with the price risks we highlighted in our previous note, as 
additional demand destruction will be required to manage storage going forward, 
compared to a NS1 at 20% scenario. Accordingly, we lift our Bal 
Sum22/Win22-23/Sum23 TTF forecasts to 215/94/235 EUR/MWh from 176/86/153 EUR 
previously, vs forwards at 205/213/184 EUR. 

NW European storage will reach over 90% full this summer even as Russian supplies 
halt 
Our revised price forecasts are in line with the zero-NS1 scenario we published 
previously, and are consistent with our end-Oct22/end-Mar23 NW European storage 
expectations reaching above 90%/20% of full. Specifically, our updated supply numbers 
for Sep/Oct only reduce net Russian flows slightly vs our previous (conservative) 
expectations, while we expect TTF prices sustained above 200 Eur for the remainder of 
summer to continue to attract LNG at or above the high rates we’ve seen recently, 
leading us to modestly increase our Sep/Oct expected LNG imports into NW Europe by 
about 20 mcm/d to 190 mcm/d (conservatively still below month-to-date imports at 218 
mcm/d) (Exhibit 1). In addition, we expect these elevated price levels to help sustain 
price-driven demand destruction that the August rally likely started. While early in the 
month, high-frequency data for the UK/Belgium/France point to a steeper drop in 
demand relative to average at -24% vs August at -20%. On net, our revised Sep/Oct 
assumptions take our end-Oct22 storage expectations marginally higher to 93% of full 
vs 91% previously.  

It’s a good thing Europe built this much storage in summer, as winter will bring outsized 
withdrawals in the absence of Russian supply 
During the winter, however, we expect this slightly higher storage buffer to be fully 
utilized owing to the impact of zero Russian flows to the region (which yield a -18 
mcm/d flow on a net basis owing to German re-exports to Czech/Switzerland). To be 
clear, we lower our expected net Russian supplies by 25 mcm/d, which is only partially 
offset by our 12 mcm/d downward revision to demand, once we take into account 
higher assumed NW European pipeline exports to Italy (Exhibit 2). On net, we expect 
NW European storage to finish the winter at 22% of full assuming average winter 
weather, slightly below our previous expectations at 23%. 

Demand destruction remains key to the European gas market rebalancing  
Our NW European consumer demand assumptions through the end of winter embed an 
11% drop vs the five-year average, with most of this reduction impacting industrial and 
generation demand for gas (-18% vs average, a deeper decline vs what we have 
observed recently) (Exhibit 3-Exhibit 6). Our expected savings in heating demand are 
more modest (-7% vs average) owing to a slower and more restricted pass-through of 
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energy costs and the relatively low elasticity of heating demand expected in peak 
winter. 

 

 

 

Exhibit 1: We expect high prices will continue to attract large 
volumes of LNG for the remainder of the summer 
Revisions to GSe S&D for Sep/Oct, mcm/d 

 

Exhibit 2: During the winter, reduced Russian flows will further 
tighten European balances vs what we expected previously 
Revisions to GSe S&D for Win22-23, mcm/d 
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Source: Goldman Sachs Global Investment Research

 
 

Source: Goldman Sachs Global Investment Research

 

Exhibit 3: This month, industrial and power demand declines vs 
average deepened to -17%... 
Industrial and power generation demand difference vs. 5-year average, 
% 

 

Exhibit 4: ... with the steepest declines seen in the industrial sector 
Industrial demand decline vs. 5 year average, % 
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Source: Bloomberg, Goldman Sachs Global Investment Research
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On net, because of the high storage levels we expect at the start of the winter, and 
higher pressure we expect on residential users to save energy under this 
zero-Russian-flow base case (7% of heating demand savings, vs 5% assumed 
previously), our 94 EUR/MWh winter TTF forecast (including 4Q22/1Q23 at 144/84 EUR) 
is only 8 EUR above our previous winter expectations. This is the case even as we 
conservatively assume industrial demand elasticity 25% lower than our original 
estimate, with prices having to move 2.4 EUR (vs 1.8 previously) to generate 1 mcm/d 
of a shift in demand. While elasticity of demand observed this summer was even lower 
than that, with UK industrial demand even recovering vs average through most of the 
summer, our conversations with several European industrial consumers of gas suggest 
this has been mainly driven by previous hedges and fixed-price contracts, which partly 
start to roll off from 4Q22. In addition, as higher energy costs reach end-users more 
broadly, we believe it will be increasingly difficult for industrial users of gas to pass 
through their high energy costs downstream vs earlier this year, potentially triggering 
incremental shifts in gas consumption going forward. 

We note that our winter TTF expectations are far lower than current prices - and lower 
than winter forwards. The higher the storage level at the start of the season, the easier 
for balances to accommodate larger-than-average storage withdrawals without 
threatening a stock-out. This implies a higher tolerance for lower prices vs current, and 
their associated higher demand. Our base case suggests that even with our expected 
storage withdrawals this winter 7 Bcm (22%) above average, this would still leave 
inventories over 20% of full by end-Mar23. This in our view will set the stage for the 
sense of urgency to destroy demand we see currently to be gradually replaced by a 
sense of market relief for having made through winter. Q1 in particular benefits from the 
fact that winter weather risks are much reduced vs Q4 owing to the lower duration left 
in winter at that point, allowing for an even lower risk premium in prices. In the absence 
of colder-than-average weather in 4Q, this lower weather risk perception is often priced 
in more visibly from late December, when the first glimpse of January is also available in 
the two-week weather forecast, which is typically heavily watched by the market. 

 

Exhibit 5: We expect demand to remain firmly below average levels 
into winter... 
Total consumer demand (power + industrial + res/com), mcm/d 

 

Exhibit 6: ...averaging 11% below the 5-year average through Mar23 
2022/23 total consumer demand, relative to historical balances, % 
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Source: Bloomberg, Goldman Sachs Global Investment Research
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While winter balances appear manageable, risks to prices remain 
Although our base case is that European gas storage can last through winter under 
10-year average weather assumptions, risks to the balance remain, including (1) 
colder-than-average weather, (2) lower-than-expected LNG imports and (3) higher 
pipeline exports away from the region. 

Weather risks. Despite our base-case end-winter storage expectations offering a 1.

buffer against a modestly colder-than-average winter, we believe a cold spike during 
winter would likely still trigger a surge in natural gas prices, given uncertainty around 
how (and for how long) it would evolve. For example, a 1 standard-deviation (std-dev) 
colder than average winter, a 16%-probability event under a normal distribution, is 
worth almost 50 mcm/d of demand, and could in theory be offset by a 115 EUR rally 
in gas prices (assuming a demand elasticity 25% lower than what we observed last 
winter). However, during winter the market’s limited ability to wait to test whether a 
price response would properly translate into lower demand would likely exacerbate 
such price response, potentially triggering government intervention, such as 
rationing measures. 

Lower-than-expected LNG imports. While we already base-case a rebound in 2.

China LNG imports from 4Q22 to being back up yoy, we expect NW European LNG 
imports up 16% vs last winter, averaging 225 mcm/d, helped by higher LNG supply 
from new projects in the US and Mozambique vs last winter, the restart of the 
Hammerfest facility in Norway, and a recovery in feedgas in Trinidad allowing for 
higher exports. However, a colder-than-average winter in Asia or a 
stronger-than-expected rebound in China’s economic activity could increase Asia’s 
competition for LNG cargoes. Alternatively, LNG supply could disappoint, be it 
because of further delays to the start up of Mozambique’s 13 mcm/d Coral LNG 
facility, extended outages at the 60 mcm/d US Freeport LNG facility, currently down 
for repairs, or outages elsewhere. Similar to a European weather shock, a sustained 
drop in LNG into Europe would also likely trigger a surge in gas prices and potential 
government intervention.  

Higher-than-expected pipeline exports. Although Russian exports to NW Europe 3.

are now gone, not all flows to the EU have been curtailed, with Italy in particular still 
importing an estimated 25 mcm/d of Russian gas. Should this flow be interrupted - 
for example, as retaliation to a European price cap imposed on Russian gas - Italian 
gas prices would likely move above TTF to attract incremental pipeline imports from 
NW Europe. There’s a physical limit to how much more gas Germany could send 
Italy, with historical data suggesting a potential 20 mcm/d increase in flows. For 
now, excess LNG imports into the region are more than enough to offset that, but, 
as we discuss above, this might not always be the case. 

Interventionist policies appear to prioritize prices over quantity 
An additional risk to be considered is the extent to which government policies might 
impact energy consumption. While details behind the recent EU proposal won’t be fully 
available until this coming week, we caution that, depending on the impact of such an 
intervention on power prices, this could indirectly further tighten gas balances by 
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incentivizing increased power consumption and, as a result, gas demand. While there 
have been mentions of the importance of demand reduction measures, no mandated 
cuts have been put in place as of yet. Similarly, the lower cap to energy bills to be 
implemented in the UK this winter (and for the next two years) might also keep energy 
consumption at higher levels than what we would have seen under a higher cap - 
though still likely below last winter’s levels, given the significant year-on-year increase in 
energy costs faced by consumers. 

A direct intervention on European gas prices is less likely than in power, in our view, as 
it could threaten Europe’s access to gas supplies and LNG in particular, in addition to 
distorting the price incentives currently in place for much needed gas demand 
destruction. To be clear, the more reductions we see, especially in summer, in gas 
consumption, the less likely Europe is to face blackouts or lack of heating in the winter. 
A discussion of this topic during last Friday’s (Sep 9th) press conference following the 
EU Energy Council meeting suggests such measures, while still on the table, and 
particularly when it comes to pipeline gas from Russia, are the least likely to be included 
in this coming week’s proposals.  

Instead of energy price caps, we believe that government-led reverse auctions might be 
a safer route, from a gas balance perspective. This would mean governments would buy 
back gas directly from industrial users on a voluntary basis to place in storage. As this 
would be a form of gas demand destruction independent of gas prices, it would help 
guarantee storage builds while removing the burden of the adjustment from prices, 
ultimately driving gas and power prices lower vs a scenario without auctions. Germany 
is implementing such a mechanism from Oct 1st, though language in the press release 
suggests this might be used to mitigate specific market imbalance events, as opposed 
to it being used in a systematic way to help manage the ongoing deficit in the market. 

Next summer won’t be any easier 
The energy-price-cap risks discussed above might become particularly relevant next 
summer when, for example, a potential electricity price cap at 200 EUR would mean 
power would be cheaper summer-on-summer. And with our base case that Russian 
volumes to NW Europe remain at zero, just mechanically it follows that NW Europe will 
require a larger drop in gas demand vs this summer in order to manage storage to 90% 
full once again. Specifically, we estimate consumer demand needs to average 28% 
down vs average next summer, a much steeper decline compared to the -11% we 
expect to observe on average between now and the end of winter. Like this year, we 
expect most of the burden to fall on industrial and generation demand, which we expect 
to average 42% below average, vs heating demand, which we expect at -8% vs 
average. 

We need all non-gas generation capacity we can get 
Although our demand assumptions embed Sum23 industrial and generation gas 
consumption down more than 70 mcm/d or 30% below observed demand last month, 
we note that we expect most of that decline to be driven by increased substitution away 
from gas and into coal and nuclear generation driven by the restart of German coal 
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generation on reserve and the recovery of French nuclear reactors from exceptionally 
heavy maintenance this year. Still, this leaves approximately 25 mcm/d of consumption 
to be curtailed via price. Applying our more conservative assumption on elasticity of 
demand of 1 mcm/d requiring a 2.4 EUR/MWh move in price would suggest TTF prices 
would need to be 63 EUR above the observed 172 EUR/MWh July levels, taking our 
Sum23 TTF forecast to 235 EUR/MWh (vs 153 EUR previously, and forwards at 184). 

Europe still has something going for it next year 
Despite a bigger deficit to be resolved year-on-year, incremental regasification capacity 
in Netherlands and Germany from this winter can potentially bring additional LNG at the 
margin. This summer, the lack of storage capacity in the UK meant that the UK had 
literally no room to store LNG, which drove UK gas prices to disconnect from TTF, pricing 
low enough not to attract much LNG. This left UK import facilities sitting nearly empty, 
while Dutch facilities were maxed out and Germany was unable to import any volumes 
due to lack of regas capacity. The 63 mcm/d of regasification capacity to be added in the 
Netherlands and Germany from this winter will allow LNG to be allocated more 
efficiently, contributing to a narrowing of the discount seen this summer between UK 
NBP (and JKM prices, for that matter) and TTF. 

To be clear, this does not guarantee the added import capacity will be filled. Ultimately, 
European LNG imports are the result of its prices relative to the rest of the world, which 
can be particularly impacted by how much Asia is competing for cargoes. This year China 
was comfortable keeping its LNG imports down year-on-year owing to slow industrial 
demand for gas. Going forward we expect economic activity in China to gradually 
improve, leading its LNG imports up year-on-year throughout 2023. Net, we expect NW 
European LNG imports only marginally higher Sum23 vs Sum22, at 206 mcm/d. 

 

A few challenging winters ahead, until LNG supplies are large enough to end this crisis 
Ultimately, we believe European gas prices will only sustainably move below 
industrial-demand-destruction levels once global LNG supply increases more 
significantly, from 2025, when several liquefaction projects already under construction 
from the US, Qatar and Canada, among others, start to come online. Until then, Europe 

 

Exhibit 7: A lack of storage capacity in the UK led to 
underutilization of its LNG import capacity this summer... 
UK LNG imports, mcm/d 

 

Exhibit 8: ... while Dutch LNG imports ran into capacity constraints 
Netherlands LNG imports, mcm/d 
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Source: Bloomberg, Goldman Sachs Global Investment Research
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is left with a tight supply outlook. Specifically, UK production is in slow decline, 
Netherlands has signaled it’s maintaining its scheduled 2023 shut down of the 
Groningen field, and Norway’s production flexibility from reallocating maintenance 
events is largely exhausted, with 2023 now embedding much more significant outages 
vs this year. Only Algeria has guided towards gas export increases, though too limited in 
size to resolve Europe’s current tightness, at 25 mcm/d by 2023/24. As a result, we 
expect European gas prices to continue to drive industrial demand destruction to help 
the region manage storage through 2024.
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provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment 
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial 
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken 
by a client or any other person based on this research report.  Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is 
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters 
arising from, or in connection with, this research.  Taiwan: This material is for reference only and must not be reprinted without permission. Investors 
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who 
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this 
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have 
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are 
available from Goldman Sachs International on request.   

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) 
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is 
implemented into United Kingdom domestic law and regulation following the United Kingdom’s departure from the European Union and the European 
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment 
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of 
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conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of 
Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association. 
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to 
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance 
Company.   

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis. 
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, 
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in 
Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicação com o Público Goldman Sachs 
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 18h; in 
Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan 
by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New 
Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the 
United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in 
the United Kingdom.  

Effective from the date of the United Kingdom’s departure from the European Union and the European Economic Area (“Brexit Day”) the following 
information with respect to distributing entities will apply: 

Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority 
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom. 

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions 
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of 
Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit Day, will 
be authorised by the French Autorité de contrôle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de contrôle prudentiel et de 
resolution and the Autorité des marches financiers (“AMF”) disseminates research in France; GSI - Sucursal en España (Madrid branch) authorized in 
Spain by the Comisión Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is 
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag 
(2007:528) om värdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE”) is a credit 
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central 
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, BaFin) and 
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area 
where GSI is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish 
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en España (Madrid branch) subject (to a limited extent) to local 
supervision by the Bank of Spain disseminates research in the Kingdom of Spain;  GSBE - Succursale Italia (Milan branch) to the relevant applicable 
extent, subject to local supervision by the Bank of Italy (Banca d’Italia) and the Italian Companies and Exchange Commission (Commissione Nazionale 
per le Società e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR 
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish 
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.  

General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and 
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority 
of reports are published at irregular intervals as appropriate in the analyst’s judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment 
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and 
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 

We and our affiliates, officers, directors, and employees, will from time to time have long or short positions in, act as principal in, and buy or sell, the 
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.  

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not 
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
products mentioned that are inconsistent with the views expressed by analysts named in this report. 

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or 
performance of, or provide analysis of, individual companies within any industry or sector we describe. 

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the 
investment theme being discussed and is not a recommendation of any such security in isolation. 

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if 
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them 
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. 
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  
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Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. 
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at 
https://www.theocc.com/about/publications/character-risks.jsp and 
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. 
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation 
will be supplied upon request.  

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g., 
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.  
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request 
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data 
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for 
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic 
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports. 

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related 
services) that may be available to you, please contact your GS representative or go to https://research.gs.com. 

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 

© 2022 Goldman Sachs.  

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written 
consent of The Goldman Sachs Group, Inc.  
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