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 Exhibit 2: US-China Competition Leaves the Ex-US Market

 

 $14,700 by Year End and $15,400 on Average in 2027 
 Exhibit 1: We Raise Our LME Copper Price Forecast to
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 Copper prices have remained remarkably resilient this year. After reaching an all-time
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for a limited pool of available refined metal.  

 

China scrap: tighter VAT enforcement has disrupted the domestic collection chain and 
supports cathode demand 
China’s scrap disruption, the main tightening driver of our 2026/27 balances, began in 
early 2026, when tighter enforcement of VAT invoicing requirements disrupted the flow 
of material through the country’s highly fragmented scrap collection chain. Much of 
China’s domestic scrap is collected by individuals and small traders who cannot issue 
VAT invoices themselves, making it difficult for recycling companies to obtain the 
documentation needed to reclaim VAT on their purchases. To address this problem, 
China introduced reverse invoicing in 2024, allowing qualified recycling companies to 
issue invoices on behalf of these sellers. However, stricter enforcement aimed at 
preventing invoice abuse, together with higher compliance costs and concerns over 
historical tax records, has made parts of the traditional collection model uneconomic. As 
a result, physical scrap may still be available, but it has become increasingly difficult and 
expensive for processors to source material with the required invoices1. Because scrap 
has typically met around 15% of fabricators’ copper needs, the resulting shortfall has 
increased China’s reliance on refined copper. 

Scrap consumption in processing has fallen 29% YoY YTD, with the impact concentrated 
in copper rod, the largest semi-finished copper product, used mainly in wire and cable, 
which can be made either from scrap (secondary rod) or from refined cathode. 
Secondary rod producers have struggled to source properly invoiced scrap at viable 
prices, and their output fell by around 660kt (−54%) YoY in January–September (Exhibit 
4). 

1 Under the reverse-invoicing framework, individual sellers are limited to RMB5mn of sales over a rolling 
12-month period, equivalent to around 50t of copper scrap at prevailing prices. Above this threshold, sellers 
generally need to register as businesses and issue invoices themselves.

 

Exhibit 3: Ex-US Visible Copper Inventories Have Fallen to Seasonal Lows as Metal Continues 
to Flow in the US 

 
 

Source: Bloomberg, SMM, WIND, Goldman Sachs Global Investment Research
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However, cathode-based rod output rose by around 305kt (+4%), offsetting around half 
of the decline, while total rod output is down only around 4% YTD. Higher cathode use 
therefore raises refined copper requirements without implying stronger underlying 
consumption: lower direct scrap use accounts for almost all of the increase in China’s 
refined copper demand this year (Exhibit 5). 

We expect the disruption to persist into 2027, with direct-use scrap consumption falling 
27% in 2026 and declining further next year. Recent fieldwork from our China equity 
research team suggests that roughly 500kt of annual domestic scrap flow (around 18% 
of normal domestic scrap supply) may currently be impaired, with risks of further 
deterioration in 2027. Resolving the underlying invoicing bottleneck is likely to require a 
broader restructuring of the collection chain, away from small, single-metal operators 
towards larger and more diversified recycling platforms. 

 

Exhibit 4: China’s Secondary Copper Rod Output Has Roughly Halved This Year 

 
 

Source: SMM, Goldman Sachs Global Investment Research
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Smelters, by contrast, have continued to compete strongly for available secondary feed, 
with scrap use in smelting up 19% YoY YTD, as exceptionally tight concentrate supply 
and deeply negative spot treatment charges (TCs)2 increase the incentive to substitute 
towards scrap and scrap-derived anode. Smelters have also been relatively less affected 
by the VAT invoicing disruption, as they tend to source material through larger, more 
formalised suppliers. More recently, however, tightness in scrap-derived anode and 
other secondary feed has also begun to constrain the smelting chain, contributing to 
weaker refined copper output (Exhibit 6). In price terms, lower scrap availability in China 
adds $945/t to our end-2026 forecast and $2,985/t to our 2027 forecast, partly offset 
by higher scrap use by smelters, mainly outside China, where higher prices support 
collection (−$825/t and −$2,730/t). 

2 Treatment charges are fees paid by miners to smelters for processing copper concentrate. Tight concentrate 
availability relative to smelting capacity has intensified competition for feedstock, pushing spot treatment 
charges below zero, meaning smelters effectively pay a premium to secure concentrate. 

 

Exhibit 5: Lower Scrap Use, Not Stronger End Demand, Drives Most of China’s Refined Copper 
Demand Growth in 2026 

 
 

Source: SMM, Goldman Sachs Global Investment Research
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US stockbuilding continues to compete for copper, although we expect the pace to 
slow into 2027 
Near-term tariff risk has diminished following a September media report suggesting that 
the White House had yet to reach a decision on refined copper tariffs amid concerns that 
higher copper prices could increase US manufacturing costs, particularly with 
affordability in focus ahead of the midterm elections. While a White House official 
confirmed that the Commerce Department had submitted its update by the June 30 
deadline, no final tariff decision had been made. The report prompted a sharp narrowing 
in the COMEX-LME premium, consistent with reduced expectations of near-term tariff 
action (Exhibit 7). 

Nevertheless, we expect US imports to remain elevated through year-end as deferred 
arbitrage trades locked in earlier this year continue to arrive. Shipping data still point to 
seaborne imports running at around 170–200kt/month, well above the roughly 
60kt/month pace seen before tariff-driven stockbuilding began (Exhibit 8). We therefore 
raise our 2026 US overbuild assumption3 to around 1Mt from 900kt, with ~750kt already 
accumulated through September. 

As these trades roll off, we expect imports and the pace of inventory accumulation to 
slow into early 2027. We see limited risk of a copper tariff before the midterms. While 
our base case remains that the administration holds off on a copper tariff into 2027 
given the effective build out of US inventories under a no-announcement approach, the 
US government may have greater flexibility to pursue additional trade policy measures 
after the midterms, potentially renewing market concerns around a later copper tariff. 
We therefore assume 400kt of overbuild in 2027 (vs. 380kt prior), increasingly weighted 
towards the second half as buyers position ahead of the proposed step up to a 30% duty 

3 US unreported copper cathode inventories increase/decrease when monthly US seaborne cathode imports 
are above/below the pre-tariff average of 60kt/month (based on 2024 imports), adjusted for changes in 
reported US exchange inventories (COMEX and LME).

 

Exhibit 6: China Refined Copper Output Has Slowed on Smelter Maintenance and Feedstock 
Tightness 
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in January 2028. Upward revisions to our US imports assumption add around $250/t 
and $385/t to our end-2026 and 2027 average copper price forecasts. 

 

 

Weaker end-use demand, partly offset by higher datacenter demand 
We now expect slower global copper demand growth (refined plus direct-use scrap) of 
1.3% in 2026, vs 1.8% previously. In China, we forecast broadly flat end-use demand in 
2026 (+0.1%, vs 1.3% prev.). The main source of the downgrade is grid and power 
infrastructure. After a strong start to the year, grid investment fell 18–30% yoy in May–
July, leaving January–August up only 4% yoy (Exhibit 9). We now assume grid and power 

 

Exhibit 7: The COMEX-LME Premium Has Narrowed as Near-Term Tariff Expectations Have 
Receded 

 

The implied US import tariff rate is the percentage difference between the COMEX and LME copper prices for the same 
contract month. 

 

Source:  Bloomberg, Goldman Sachs Global Investment Research

 

Exhibit 8: We Expect US Copper Imports to Slow Into Next Year 

 
 

Source: Bloomberg, Kpler, Goldman Sachs Global Investment Research

19 October 2026   7

Goldman Sachs Base Metals Analyst
 

 



infrastructure demand grows around 7% this year (vs ~10% prev.). Growth is also held 
back by continued weakness in property and by renewables demand falling from last 
year’s record installations. We expect growth in China end-use demand to recover to 
~1% in 2027 as these drags ease. A bright spot is data centers, where we raise our 
demand forecast across our forecast horizon, offsetting weakness elsewhere (Exhibit 
10). 

 

We raise our global datacenter copper demand forecast by around 125kt in 2026 and 
180kt in 2027, to around 550kt and 700kt respectively. This reflects higher global 
capacity estimates from our US equity research team, combined with regional forecasts 
for China and broader regional coverage (ASEAN, Australia). Our equity analysts see 
capacity estimates as potentially conservative relative to expected investment, with 
AI/cloud company capex projected to reach around $1.2tn by 2030. 

Beyond 2027, visibility over new projects is more limited, and announced capacity 
additions decline towards the end of the decade. We therefore supplement the 
announced project pipeline with an allowance for unannounced capacity, informed by 
the GS datacenter capex tracker. We incorporate only half the gap between announced 
additions and the path implied by capex growth, reflecting uncertainty over the 
conversion of spending into capacity and constraints on power, equipment and 
permitting. On this basis, annual datacenter copper demand reaches around 820kt in 
2028 before easing to around 800kt in 2030, still double its 2025 level. 

 

Exhibit 9: China Grid Investment Has Slowed Sharply Since 
May After a Strong Start of the Year 

 

Exhibit 10: Global Copper Demand Slows in 2026, Partly 
Offset by Higher Datacenter Demand 
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Source: Wind, Goldman Sachs Global Investment Research

 

“Other cyclical” includes construction outside China, consumer and industrial 
applications, cooling, ICE vehicles and other transport (excluding EVs), among 
others. 

 

Source: CRU, Wood Mackenzie, BNEF, Goldman Sachs Global Investment 
Research
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Mine supply weakens further in 2026, with a recovery expected in 2027 
We lower our 2026 mine supply forecast by a further 100kt relative to our prior 
estimates and now expect a 0.8% year-on-year decline. The revision mainly reflects 
weaker output in Chile, where we now expect production to fall 7% (vs 6% previously). 
This adds to the outages at Grasberg in Indonesia and Kamoa-Kakula in the Democratic 
Republic of Congo (DRC), which together accounted for around 60% of our earlier 2026 
350kt mine supply downgrade and remain the main drivers of this year’s global decline. 

We expect production at both operations to recover gradually in 2027, but neither to 
return to full capacity until 2028. Chilean production fell 13% year-on-year in August, 
taking the year-to-date year-over-year decline to 8% (Exhibit 13). Lower grades and 
deferred maintenance have weighed on output, while severe winter storms disrupted 
operations and power infrastructure, prompting guidance cuts at Los Pelambres and 
Caserones. We expect the immediate weather effects to be temporary, but labour 
negotiations and further weather disruption remain downside risks. A super El Niño 
could extend weather disruption in Chile and bring heavy rains to Peru in early 2027, 
while a return to dry conditions in southern Africa could constrain hydropower 
availability and copper production.  

We expect global mine supply to recover by 2.3% in 2027. Recoveries at Grasberg and 
Kamoa-Kakula would support this growth, partly offset by a slower assumed restart at 
Cobre Panama, where we now forecast around 70kt of supply (including copper from 
processing stockpiled ore). The recovery therefore remains dependent on the timing and 
pace of ramp-ups at a handful of assets. 

 

Exhibit 11: We Expect Data Center Capacity Additions to 
Remain Elevated Beyond 2027 

 

Exhibit 12: We Raise Our Data Center Copper Demand 
Forecast to 550kt in 2026 and 700kt in 2027 
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Unannounced projects reflect 50-70% of the gap between our announced 
capacity additions and the additions implied by applying the GS data center 
capex tracker growth rates to our 2027 estimate, from 2028 onwards. 

 

Source: Goldman Sachs Global Investment Research
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Sustained investor interest supports a higher positioning assumption 
Investor interest in copper has become increasingly tied to the AI and datacenter theme, 
with the correlation between copper investor length and AI-related equities rising 
sharply since late 2025, alongside broader investor demand for hard assets. Net 
managed money positioning has remained elevated between 16 and 22% of open 
interest since late July, well above its ~10% five-year average, including through the 
recent correction. We expect this investor interest to persist into 2027, with the three 
Fed cuts our economists forecast starting in H2 2027 providing a more supportive macro 
backdrop. We therefore assume positioning averages 16% of open interest next year, 
broadly in line with its year-to-date average, rather than reverting to neutral. This higher 
positioning assumption adds around $775/t to our 2027 average copper price forecast. 

 

Exhibit 13: Chilean Copper Production Fell 13% YoY in August as Severe Winter Storms 
Added to Supply Disruptions 
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Source: Haver Analytics, Cochilco, Goldman Sachs Global Investment Research
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Risks to our copper price forecast are skewed to the downside 
Our copper price forecast faces two main risks: a less supportive macro backdrop that 
reduces investor positioning, and changes in US tariff policy that alter the pace of its 
copper stockbuilding. 

Macro and positioning. A potentially more hawkish Fed path and higher yields pose 1.
downside risks to our price view. Persistent inflation—for example, following a 
further energy supply shock—could delay the expected easing and keep yields 
elevated, triggering a reduction in investor length. Copper’s increased correlation 
with AI-related equities also leaves prices exposed to a broader reassessment of the 
theme. A sell-off could weigh on positioning even before any material change in 
physical copper demand. A return to neutral positioning would remove around 
$775/t of support from our 2027 average price forecast to around $14,600/t. 

US tariff policy. Our base case assumes 400kt of US inventory overbuild in 2027, 2.
weighted towards the second half. 

An advance announcement confirming a phased tariff from 2028 could o

encourage buyers to accelerate shipments before duties take effect, provided 
US premiums cover transportation, financing and storage costs. If overbuild 
increased to 800kt, we estimate our 2027 average price forecast would rise to 
around $16,350/t. This would partly bring forward imports from subsequent 
periods, implying slower arrivals after implementation. 

Conversely, a clearer signal that refined copper tariffs will not be introduced o

could reduce precautionary stockbuilding. If overbuild fell to 200kt on lower 
tariff risk, we estimate our 2027 average price forecast would decline to 
around $14,900/t, as more metal remained available outside the US. 

 

Exhibit 14: Investor Positioning Has Remained Elevated Through the Recent Copper Price 
Correction 

 
 

Source: Bloomberg, Goldman Sachs Global Investment Research
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Exhibit 15: We Raise Our LME Copper Price Forecast 
 

Exhibit 16: Lower Direct-Use Scrap in China Is the Largest 
Driver of Our Forecast Upgrade 

LME Copper 
New

LME Copper 
Prior

LME 
Copper 
Futures

2026 13,700 13,400 13,695
2027 15,400 13,800 14,405
2028 15,600 13,700 14,430
4Q26 14,550 13,700 14,445
1Q27 15,150 13,800 14,397
2Q27 15,350 13,800 14,400
3Q27 15,500 13,800 14,413
4Q27 15,600 13,800 14,412

Oct-26 14,425 13,665 14,425
Nov-26 14,550 13,700 14,472
Dec-26 14,700 13,735 14,437
Jan-27 15,055 13,790 14,403
Feb-27 15,150 13,800 14,394
Mar-27 15,245 13,800 14,394
Apr-27 15,315 13,800 14,397
May-27 15,350 13,800 14,399
Jun-27 15,400 13,800 14,403
Jul-27 15,445 13,800 14,408
Aug-27 15,500 13,800 14,413
Sep-27 15,535 13,800 14,417
Oct-27 15,565 13,800 14,416
Nov-27 15,600 13,800 14,412
Dec-27 15,600 13,800 14,407

GS Forecast ($/mt) $/t End-2026 2027 avg
Jun-26 Forecast 13,735 13,800
Lower China direct-use scrap 945 2,985
Higher scrap use by smelters −825 −2,730
Positioning 450 775
Lower mine supply 160 600
US stockbuilding 250 385
2027 price response (scrap) – −270
Data revisions −15 −165
Total change vs June 965 1,580
New forecast ~14,700 ~15,400

 
 

Source: Bloomberg, Goldman Sachs Global Investment Research

 
 

Source: Goldman Sachs Global Investment Research

19 October 2026   12

Goldman Sachs Base Metals Analyst
 

 



 

Exhibit 17: We Now Expect a Smaller Global Surplus in 2026 and 2027 

World Copper Market Balance
'000 tonnes 2024 2025 2026 2027 2028 2029 2030

Market Balance
Refined Production 27,092         28,478         28,768        29,551        30,348        31,156        31,663        
Refined Consumption 26,682         27,657         28,669        29,368        30,097        31,062        31,888        
Market balance 409 821 99 183 251 94 -225

Production
Mine Production before disruption allowance 22,981         23,153         23,467        24,735        25,711        26,392        26,757        
Disruption allowance 2.1% 5.0% 5.5% 6.0% 6.3%
Mine Production 22,981         23,153         22,974        23,498        24,296        24,808        25,072        
y/y change 2.5% 0.7% -0.8% 2.3% 3.4% 2.1% 1.1%
Change in Copper Concentrate Inventories (200)             (250)             (100)           -             250             200             200             
Smelting loss 625              636              637             672             698             717             727             

Scrap used in Smelting & Refining 4,536           5,711           6,331          6,724          7,000          7,265          7,518          
y/y change 11.5% 25.9% 10.8% 6.2% 4.1% 3.8% 3.5%

Refined Production 27,092         28,478         28,768        29,551        30,348        31,156        31,663        
y/y change 4.3% 5.1% 1.0% 2.7% 2.7% 2.7% 1.6%
China 12,061         13,430         13,950        14,750        15,350        15,700        16,200        
World Ex-China 15,031         15,048         14,818        14,801        14,998        15,456        15,463        

Consumption
Total Copper Consumption 33,439         34,104         34,541        35,250        36,105        37,055        37,891        
y/y change 2.6% 2.0% 1.3% 2.1% 2.4% 2.6% 2.3%
of which
Grid & Power Infrastructure 10,797         11,342         11,893        12,251        12,528        12,932        13,457        
EVs & Renewables 3,615           4,284           4,504          4,780          5,229          5,696          6,070          
Electrification share of demand 43% 46% 47% 48% 49% 50% 52%
China Building 4,066           3,468           3,048          2,865          2,736          2,624          2,524          
Traditional ex-China buildings 14,961         15,010         15,096        15,354        15,612        15,803        15,839        

Scrap used at Mills (directly melted) 6,756           6,447           5,872          5,882          6,008          5,993          6,002          
y/y change 1.8% -4.6% -8.9% 0.2% 2.1% -0.2% 0.2%

Refined Copper Consumption 26,682         27,657         28,669        29,368        30,097        31,062        31,888        
y/y change 2.8% 3.7% 3.7% 2.4% 2.5% 3.2% 2.7%
China 15,232         16,008         16,795        17,409        17,795        18,538        19,139        
World Ex-China 11,450         11,649         11,874        11,959        12,303        12,524        12,750        

Total Scrap Consumption 11,292         12,159         12,203        12,607        13,008        13,258        13,520        
y/y change 5.5% 7.7% 0.4% 3.3% 3.2% 1.9% 2.0%

 
 

Source: CRU, Wood Mackenzie, SMM, ICSG, National Statistics, Company filings, BNEF, S&P Global Market Intelligence, Goldman Sachs Global Investment Research
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or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an 
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Additional disclosures required under the laws and regulations of jurisdictions other than the United States 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and 
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the 
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to 
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In 
producing research reports, members of Global Investment Research of Goldman Sachs Australia may attend site visits and other meetings hosted by 
the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or meetings may be met in 
part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific circumstances relating to 
the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general advice only and has been 
prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, before acting on any such 
advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. A copy of certain 
Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research Independence Policy 
Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Brazil: Disclosure information in relation 
to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst 
primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author named at the beginning 
of this report, unless indicated otherwise at the end of the text.  Canada: This information is being provided to you for information purposes only and is 
not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs & Co. LLC for purchasers of 
securities in Canada to trade in any Canadian security. Goldman Sachs & Co. LLC is not registered as a dealer in any jurisdiction in Canada under 
applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited from selling certain securities 
and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in Canada please contact Goldman 
Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer.  Hong Kong: Further information on the 
securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information 
on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research 
Analyst - SEBI Registration Number INH000001493, 10th Floor, Ascent-Worli, Sudam Kalu Ahire Marg, Worli, Mumbai-400 025, India, Corporate 
Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of 
the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies 
referred to in this research report. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or 
provide any assurance of returns to investors. Goldman Sachs (India) Securities Private Limited compliance officer and investor grievance contact 
details, a copy of the annual compliance audit report and other relevant information and disclosures can be found at this link: 
https://www.goldmansachs.com/worldwide/india/research-analyst.  Japan: See below.  Korea: This research, and any access to it, is intended only for 
“professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further 
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New 
Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers” (as defined in the Reserve Bank of 
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act 
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at: 
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Russia: Research reports distributed in the Russian Federation are not 
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not 
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 
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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 
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recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of 
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 Type II Financial Instruments Firms Association, and 
Investment Management Association of Japan. 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.   
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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.  

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: 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 within the 
European Economic Area.  

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 Global Investment Research. 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, make a market or act as 
liquidity provider in, and buy or sell, any securities, derivatives, or other financial instruments referred to in this research (including any financial 
instruments issued by the companies referred to herein), 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.  

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.goldmansachs.com/disclosures/cftc_fcm_disclosures. 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 Goldman Sachs Global 
Investment Research may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
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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 
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