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ASIA ENERGY TOUR

Takeaways on China Refining: Demand headwinds, potential capacity

rationalization, and constrained exports

We hosted leading energy corporates, policymakers, and industry experts during our
Asia LNG Tour on Sep 21-24, meeting with market participants in Beijing, Seoul, and
Tokyo. We have three main takeaways on China’s refining sector:

1. Subdued outlook for long-term China oil product demand. Various industry
sources project China’s total oil demand to contract by 0 to 1 mb/d by 2030
relative to 2025 levels. This decline is partly driven by a contraction in diesel
demand, which is being accelerated by the rapid adoption of electric trucks.

2. 2030 China refining capacity under debate amid potential closure plans.
While some speakers continue to project further refining capacity expansion
through 2030, others are beginning to forecast accelerated rationalization. That
said, execution plans for potential closures remain in the development phase.
Under a capacity rationalization scenario, we estimate China’s domestic
demand-to-capacity utilization rate could remain robust at 86% by 2030, just 1
ppt below the 2025 level.

3. Constrained five-year outlook for China’s product export quotas amid strict
emission controls. Although domestic refiners are actively seeking higher
product export quotas, JLC expects the total quota allocation for 2026 to match
or fall slightly below 2025 volumes as regulators prioritize national energy
security. Over the next five years, expert projections for refined product export
quotas remain split between progressive contraction and stabilization at current
volumes, although both camps agree that emission controls will continue to
heavily influence export policy decisions.

Stock highlights: Constrained product exports from China support_our constructive

outlook on ex-China refiners. In Asia, we highlight Buy rated S-0il (on CL) and Thai
0il due to strong cash flow generation, with valuations still reflecting mid-cycle
earnings. We maintain our Neutral rating on Sinopec due to its large domestic
exposure, with earnings negatively correlated with Brent oil prices above US$90/bbl
due to China’s domestic fuel pricing policy. In the US, our stock-selection framework
continues to screen for positive estimate revisions as a key driver of share
performance, leading us to highlight Gulf Coast-exposed, large-cap equities such as
Buy-rated VLO and MPC.
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Takeaways on China Refining: Demand headwinds, potential capacity rationalization, and constrained
exports

Subdued outlook on long-term China oil product demand. Despite discrepancies in
historical data, various industry sources agree that Chinese oil demand will decline by 0
to 1 mb/d by 2030 compared with 2025 levels (Exhibit 1-Exhibit 2). Among the different
assumptions driving this range, diesel demand is among the primary contributors,
expected to fall by 0.4 to 1.1 mb/d by 2030 compared to 2025 levels (Exhibit 3). Earlier
this year, our China Industrials team projected that both heavy- and light-duty electric
truck penetration will reach 40% of sales by 2030, with the heavy-duty target aligning
with the official NDRC goal (Exhibit 4-Exhibit 5). Based on this adoption trajectory, we
calculate that Chinese diesel demand could fall by 0.8 mb/d by 2030 relative to 2025
levels, leaning toward the upper end of the industry’s estimated 0.4 to 1.1 mb/d decline
range (Exhibit 6). Notably, speakers during our recent field trip presented an even more
aggressive outlook, forecasting new energy truck penetration to reach 50%-70% for
heavy-duty and 50%—-60% for light-duty sales by 2030.

Exhibit 1: Various industry sources agree that Chinese oil Exhibit 2: ...by 0 to 1 mb/d by 2030 compared with 2025
demand will decline toward 2030... levels
mbrd China: Total refined product demand CU(%ﬂﬁ;VB China: 2030E total oil demand forecast vs. 2025
18.0 0.00
17.0
-0.20
16.0 —IEA I I
15.0 SIA -0.40
14.0 ’ ——5&P
-0.60
13.0 L
12.0 BEENEC -0.80
Sinopec
11.0 —s 48
10.0
D 0 PN DDA P K & K F &
T ST A NI P £ L L g N gy 1.20
U S S R R S R L IEA Sinopec S&pP CNPC SIA
Source: IEA, S&P, Wood Mackenzie, CNPC, Sinopec, SIA Energy, Goldman Sachs Source: IEA, Sinopec, S&P, CNPC, SIA Energy

Global Investment Research

Exhibit 3: Chinese diesel demand is projected to fall by 0.4 Exhibit 4: Our China Industrials team expects heavy-duty

to 1.1 mb/d by 2030 compared to 2025 levels electric truck penetration to reach 40% of sales by 2030...
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Exhibit 5: ...implying heavy-duty electric truck
penetration reaching c.20% of the fleet by 2030
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Exhibit 6: We calculate that Chinese diesel demand could
fall by 0.8 mb/d by 2030 relative to 2025 levels
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2030 China refining capacity under debate amid potential closure plans. While some
speakers continue to expect further refining capacity expansion during the 15th
Five-Year Plan (FYP) period (2026-2030), others are beginning to forecast accelerated
rationalization (Exhibit 7). For example, estimates from Sinopec research arm suggest
that 1.6 to 2.0 mb/d of capacity at small and medium-sized refineries could be shut
down. Our understanding is that while the sector is currently establishing overall refining
capacity targets for the 15th FYP, actual execution plans for potential closures are still in
the development phase, and a definitive closure timeline has yet to be finalized. Under a
capacity rationalization scenario, we calculate that China’s domestic
demand-to-capacity utilization rate could remain robust at 86% by 2030, compared
with a decline to 79% if no meaningful shutdowns occur (Exhibit 8).

Exhibit 7: 2030 refining capacity targets under debate
amid potential closure plans
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Exhibit 8: Under a capacity rationalization scenario, we
calculate that China’s domestic demand-to-capacity
utilization rate could remain robust at 86% by 2030
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Constrained five-year outlook for China’s product export quotas amid strict
emission controls. Although domestic refiners are actively seeking higher product
export quotas, JLC expects the total quota allocation for 2026 to match or fall slightly
below 2025 volumes as regulators prioritize national energy security (Exhibit 9). Over
the next five years, expert projections for refined product export quotas remain split
between a progressive contraction and stabilization at current volumes. Regardless of
the pathway, there is a strong consensus that decarbonization goals will continue to
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heavily influence export policy decisions, particularly as the 15th FYP’s binding targets
are tied to local government officials’ KPIs and are being strictly enforced (Exhibit 10).

Exhibit 9: JLC expects the total quota allocation for 2026
to match or fall slightly below 2025 volumes
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Exhibit 10: The 15th FYP’s binding targets are tied to local
government officials’ KPIs and are being strictly enforced

Key Energy Sector Targets of China’s 15th Five-Year Plan (2026-2030
2030 Target

Yes -17%

Indicator Binding? 2025

Reduction in CO2 emissions
|per unit of GDP

|Peak coal and oil consumption Yes 2025 Levels
_Share of non-fossil energy in Ven 21 7% 259
[total energy consumption
PM2.5 concentration in county-
level and above cities Yes 2 <27 pg/m3
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Asia Refining: Buy S-0il (on CL) and Thai Oil

In Asia, we highlight Buy-rated S-0il (on CL) and Thai Oil for their favorable middle
distillates exposure (~58% of product yield) and strong cash flow generation. S-Oil is
particularly attractive following the completion of its capex cycle, with 50%-60% of
products exported and significant leverage to elevated diesel margins. Even with limited
profitability on domestic sales due to price caps, as well as broadly higher crude
premiums and freight costs, we forecast a 22% FCF yield in 2027E and ~38% of its
market cap to be generated in cash over two years. On valuation, both S-Oil and TOP
shares are implying discounted EV/EBITDA multiples, offering compelling entry points
despite a strengthening refining cycle. For S-0il, its P/B multiple remains near its
historical average at 1.4x and well below its historical peak of 3.8x, even as we forecast
ROE to approach historical highs. Importantly, this is despite limited earnings
contribution from the new Shaheen project, which is constrained by the weak chemicals
cycle. We calculate S-0il and Thai Qil’s current share prices discount a combination of
mid-cycle diesel/jet cracks in 2027E and a negative IRR on the Shaheen Project and the
Clean Fuel Project for S-0il and Thai Oil, respectively.

US Refining: Buy VLO and MPC

Among the large-cap equities, we highlight Buy-rated stocks VLO and MPC, where we
estimate strong earnings and cash flow generation in the near and medium term. For
VLO, we highlight the company’s premium asset portfolio, Gulf Coast exposure, strong
track record of execution, and scale. We continue to view the company as a key
beneficiary of strong refining fundamentals and expect the constructive backdrop to
drive growth in cash flow and share repurchases. For MPC, we believe the company’s
Gulf Coast/West Coast exposure should be supportive of earnings, and we are
constructive on the company’s strong margin realizations and relatively low-cost
operations. We additionally highlight the distributions from MPLX, which contribute to
an attractive capital returns profile. For both MPC and VLO, we see potential for
enhanced cash flow generation driven by widening light-heavy crude differentials from
incremental Venezuelan and Canadian crude production. We believe this could serve as
a tailwind to Gulf Coast captures, particularly at assets with feedstock flexibility.
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Exhibit 11: 12-month target prices, valuation methodology and risks

. Price  Current . Upside/ : ;
Ratings i ke Target price S Methodologies Key risks
Refining
S0 By KRW 15780 20000 30K EVIEBITDA (-) Weaker-than-expected refining margins, delays in ramp-up of Shaheen project, lower for longer petchem margins, stronger-than-expected
Y ' ' ’ KRIW relatve to USD.
. (-) Lower-than-expected refining/chemical margins, lower-than-expected market share and margins in refail business, project delays and higher
0/
Refiance Buy INR 118400 187000  58% SOTP fithe
PTT Global Chemicals By 8 85 590 910 EVIERITDA (-) Lower-than-expected refining margins and/or oil prices, ethane flow feedstack disruption from PTT parentco, and stronger THB relative to
3 3 4]
usD.

(-) Lower-than-expected refining margins, delays in construction and ramp-up of Clean Fuel Project vs. our base case, significant new

Thai Ol B THB f ! 16 EV/EBITDA . . 3
Ll A G i ; announcement or M&A in chemicals, stronger-tan-expected THB relative to USD.
Marathon Petroleum Buy USD 39203 47200 20%  SOTP (50%); PIE (50%) (-) Lower-than-expected refining margins, weaker-than-expected operational execution, lower-than-expected midstream eamings.
Vil Energy Buy USD T2 4ST00 1% SOTP(50%) PIE (50%) () Lower-than-expected refining margins, weaker-than-expected operational execution, lower-than-expected renewable diesel eamings, lower-

than-expected capital retums.

Sinopee Nerdl  HKD 4 410 _7% EVIEBITDA (f/—) Lowerfhigher il prices or weaker/stronger F\me spreads than expected; stronger/weaker refining or chemical margins than expected;
higher/weaker-than-expected cost pass-through of imported LNG.

(+-) Higher/Lower-than-expected refining/lube margins, higherflower-than-expected chemical margins, faster/slower-than-expected new battery

‘ 0y
=hlaras N SR RN i ST technology advancement, faster/slower-than-expected growth in global EV sales TAM.

* denotes stock is on the regional Conviction List.

Source: Goldman Sachs Global Investment Research, Datastream

Unless otherwise mentioned, this note is priced as of September 29th, 2026,
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The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our universe of rated stocks)
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M&A Rank
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Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
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Disclosures

The rating(s) for Marathon Petroleum Corp. and Valero Energy Corp. isfare relative to the other companies in its/their coverage universe: CVR
Energy Inc., Calumet Inc., Canadian Natural Resources Ltd., Cenovus Energy Inc., Chevron Corp., ConocoPhillips, Delek US Holdings, ExxonMobil
Holdings, HF Sinclair Corp., Imperial Oil Ltd., Kosmos Energy Ltd., Marathon Petroleum Corp., PBF Energy Inc., Par Pacific Holdings, Phillips 66, Suncor
Energy Inc., Valero Energy Corp.

The rating(s) for China Petroleum & Chemical (A), China Petroleum & Chemical (H), $-Oil Corp. and Thai Oil is/are relative to the other
companies in its/their coverage universe: Bharat Petroleum, CNOOC, China Petroleum & Chemical (A), China Petroleum & Chemical (H), Hanwha
Solutions, Hindustan Petroleum, Indian Qil Corp., Kumho Petro Chemical Co., Lotte Chemical, Oil & Natural Gas Corp., PTT Exploration and Production
PCL, PTT Global Chemical, PTT Public Co., PetroChina (A), PetroChina (H), Petronas Chemicals Group, Reliance Industries, Reliance Industries (GDR),
S-0il Corp., Siam Cement PCL, Thai Oil

Company-specific regulatory disclosures
The following disclosures relate to relationships between The Goldman Sachs Group, Inc. (with its affiliates, “Goldman Sachs”) and companies covered
by Goldman Sachs Global Investment Research and referred to in this research.

Goldman Sachs beneficially owned 1% or more of common equity (excluding positions managed by affiliates and business units not required to be
aggregated under US securities law) as of the month end preceding this report: China Petroleum & Chemical (A) (Rmb5.28), China Petroleum &
Chemical (ADR) ($46.18) and China Petroleum & Chemical (H) (HK$4.42)

Goldman Sachs has received compensation for investment banking services in the past 12 months: China Petroleum & Chemical (A) (Rmb5.28), China
Petroleum & Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03) and S-0il Corp. (W161,700)

Goldman Sachs expects to receive or intends to seek compensation for investment banking services in the next 3 months: China Petroleum & Chemical
(A) (Rmb5.28), China Petroleum & Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03) and S-Qil
Corp. (W161,700)

Goldman Sachs has received compensation for non-investment banking services during the past 12 months: China Petroleum & Chemical (A)
(Rmb5.28), China Petroleum & Chemical (ADR) ($46.18) and China Petroleum & Chemical (H) (HK$4.42)

Goldman Sachs had an investment banking services client relationship during the past 12 months with: China Petroleum & Chemical (A) (Rmb5.28),
China Petroleum & Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03) and S-Oil Corp.
(W161,700)

30 September 2026 7



Goldman Sachs Asia Energy Tour

Goldman Sachs had a non-investment banking securities-related services client relationship during the past 12 months with: China Petroleum &
Chemical (A) (Rmb5.28), China Petroleum & Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03),
S-0il Corp. (W161,700), Thai Oil (Bt66.50) and Valero Energy Corp. ($387.72)

Goldman Sachs had a non-securities services client relationship during the past 12 months with: China Petroleum & Chemical (A) (Rmb5.28), China
Petroleum & Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03), 5-Oil Corp. (W161,700), Thai
Oil (Bt66.50) and Valero Energy Corp. (§387.72)

Goldman Sachs is a registered market maker in the securities or derivatives thereof: China Petroleum & Chemical (A) (Rmb5.28), China Petroleum &
Chemical (ADR) ($46.18), China Petroleum & Chemical (H) (HK$4.42), Marathon Petroleum Corp. ($392.03) and Valero Energy Corp. ($387.72)

Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe

Rating Distribution

Buy Hold sell Buy Hold sell

Global 50% 34% 16% 65% 59% 43%

Investment Banking Relationships

As of July 1, 2026, Goldman Sachs Global Investment Research had investment ratings on 3,104 equity securities. Goldman Sachs assigns stocks as Buys
and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assighments equate to Buy, Hold and Sell for the
purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage universe and related definitions’ below. The Investment Banking
Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided investment
banking services within the previous twelve months.

Price target and rating history chart(s)

Valero Energy Corp. (VLO) Stock Price Currency : U.S. Dollar Thai Oil (TOP.BK) Stock Price Currency : Thai Baht
Goldman Sachs rating and stock price target history Goldman Sachs rating and stock price target history
154 180 203 . 4 S‘S”” " = s o i 1,600
143 128 127 178 29, Ta00 70 { 5. m—B—— A 1,500
162 oy 15 162 T 7,000 . .
3 &0 4 " .
168 54 129 124 286,500 = . 62 w E P B
b . = 6,000 50 1 = 458 1,300
131 . s 283 ceng 70 6 -
128 2% s - ng7 e 401 58 P gg 1,200
. E s 5,000 . 51 5
=T R s = 258 4500 30 1 ] L 4 60 1,100
o *uay 13 ”mi by [octa [Dec22 mar23 | 1"]["1
g s 8 £ s_| [ N [Eie 2
e ASONDIFMAMTIASORNDIFMAMI JASORDIFMAM] - ASONDIFMAMIIASORDIFMAM) JASORDIFHAM] =
8 2023 | 2024 [ 2025 [ 202 H 2023 | 2024 I [ 202 2
" Source: Goldman Sachs Investment Research for ratings and price targets; FactSet closing prices as of 6/30/2026. " Source: Goldman Sachs ¢ for ratings and price targets; FactSet closing prices as of 63002026,
O Ratin i Ratin i i
* Apr27,202510 N fromS 9 Covered by Neil Mehta g Covered by Nikhil Bhandari
W Price target W price target

®  Price target at removal
S&P 500

Not covered by current analyst

The price targets shown should be considered in the context of all prior published Goldman Sachs research, which may or
may not have included price targets, as well as developments relating to the company, its industry and financial markets.

Price target at removal
Bangkok SET Index

Not covered by current analyst

The price targets shown should be considered in the context of all prior published Goldman Sachs research, which may or
may not have included price targets, as wellas developments relating to the company, its industry and financial markets.

Marathon Petroleum Corp. (MPC) Stock Price Currency : U.S. Dollar

Goldman Sachs rating and stock price target history

161 o v ] 8000
213 ¥ g
211 206 - 173 97 ey 209 o 1500
P i e 172 | l1ge 108 - 7,000
' o 165 6,500
163 ef . 193 P 0 g
. "
. 6,000
164 " u s =i s

. _or® o e 5,500
239 5,000
it - 4,500
c 4,000
9 @
8 B 8
€ [ASOWNDIFWAWIJASOND) FWAMIJASONDIFHAGD]| &
2003 | 2024 I 2025 [ 20 £
& E

Source: Goldman Sachs nvestment Research for ratings and price targets; FactSet closing prices as of 6/30/2026

Rating Covered by Neil Mehta

W Pprice target
®  Price target at removal
S&P 500

Not covered by current analyst

The price targets shown should be considered in the context of all prior published Goldman Sachs research, which may or
may not have included price targets, as well as developments relating to the company, its industry and financial markets.

China Petroleum & Chemical (H) (0386.HK) Stock Price Currency : Hong Kong Dollar

Goldman Sachs rating and stock price target history

~ 10,000
47 48 45 41
514 42 9,000
* 18 4 8,000
8 41 "
. . & . 00
® - 49 .
= 6,000
48 . .
45 37 5,000
4,000
: N 2
. ASONDIFMAMI JASOND) FMAM) JASOND) FMAM) &
2023 [ 2024 I 2025 [ 200 3
Source: Goidman Sachs Investment Research for ratings and price targets; FactSe closing prices as of 6/30/2026
Rating Covered by Amber Cai,
B Pprice target asofMar 12, 2026

% Price target at removal Not covered by current analyst

Hang Seng China Ent.

The price targets shown should be considered in the context of all prior published Goldman Sachs research, which may or
may not have included price targets, as well as developments relating to the company, its industry and financial markets.

30 September 2026




Goldman Sachs Asia Energy Tour
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02-May-24 5.80 6.35 16-Oct-25 207.00 181.15
27-Mar-24 5.30 6.22 18-Sep-25 203.00 185.03
09-Jan-24 4.80 5.58 08-Aug-25 187.00 160.84
06-Nov-23 5.40 5.37 21-Jul-25 186.00 174.88
09-Oct-23 5.50 6.06 08-May-25 169.00 149.97
17-Apr-25 161.00 127.72
27-Mar-25 173.00 147.35
04-Feb-25 174.00 156.91
22-Jan-25 165.00 147.61
22-Oct-24 178.00 158.24
16-Sep-24 180.00 161.01
30-Jul-24 193.00 178.29
21-May-24 206.00 176.58
25-Apr-24 213.00 199.51
22-Mar-24 211.00 200.17
21-Feb-24 175.00 166.05
18-Jan-24 163.00 151.80
22-Nov-23 164.00 149.21
China Petroleum & Chemical (H) (0386.HK) $-0il Corp. (010950.KS)
Date of report Target price (HK$) Closing price (HK$) Date of report Target price (W) Closing price (W)
30-Jun-26 4.10 4.00 21-Sep-26 220,000 153,900
23-Mar-26 4.60 4,53 03-Aug-26 163,000 121,700
12-Mar-26 4.90 498 30-Jun-26 156,000 106,400
14-Oct-25 3.60 4.04 23-Mar-26 147,000 106,000
15-Apr-25 3.70 3.88 08-Mar-26 136,000 129,700
05-Nov-24 4.50 4,46 26-Jan-26 120,000 98,300
22-0Oct-24 4.80 4.63 03-Nov-25 84,000 72,300
17-Sep-24 4.50 4.49 08-Oct-25 80,000 62,300
02-May-24 4.60 4.62 27-Jul-25 67,000 62,300
27-Mar-24 4.20 4,40 22-May-25 62,000 50,600
09-Jan-24 4.10 4.00 15-Apr-25 60,000 51,800
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China Petroleum & Chemical (H) (0386.HK) S-0il Corp. (010950.KS)

Date of report Target price (HK$) Closing price (HKS$) Date of report Target price (W) Closing price (W)

06-Nov-23 4.60 4.07 22-Oct-24 80,000 58,700

09-Oct-23 4.70 4.12 26-Jul-24 95,000 66,400
30-Oct-23 100,000 69,700
09-Oct-23 110,000 72,900

Valero Energy Corp. (VLO) Thai Oil (TOP.BK)

Date of report Target price ($) Closing price ($) Date of report Target price (Bt) Closing price (Bt)

22-Sep-26 457.00 377.14 21-Sep-26 80.00 69.00

04-Aug-26 365.00 308.73 13-Aug-26 74.00 66.25

21-Jul-26 357.00 314.80 30-Jun-26 59.00 48.50

30-Jun-26 286.00 260.44 23-Mar-26 60.00 44.50

01-May-26 283.00 246.87 08-Mar-26 51.00 49.00

10-Apr-26 258.00 238.82 13-Feb-26 45.00 51.50

11-Mar-26 237.00 231.05 22-Jan-26 40.00 41.00

03-Feb-26 203.00 192.27 11-Dec-25 38.00 35.00

21-Jan-26 201.00 188.19 08-Oct-25 34.00 34.75

23-0ct-25 197.00 173:13 13-Aug-25 32.00 34.25

16-Oct-25 180.00 156.39 22-May-25 29.00 28.25

05-Sep-25 178.00 156.77 15-Apr-25 26.00 23.40

17-Jul-25 162.00 144.67 23-Dec-24 31.00 25.50

13-May-25 154.00 135.11 10-Nov-24 65.00 42.75

28-Apr-25 127.00 114.75 22-Oct-24 67.00 46.75

17-Apr-25 115.00 110.06 08-Aug-24 78.00 49.00

27-Mar-25 124.00 133.23 26-May-24 75.00 49.75

22-Jan-25 129.00 135.08 15-Feb-24 70.00 57.50

14-Nov-24 128.00 140.02 09-Jan-24 65.00 52.50

17-Oct-24 130.00 136.65 09-Nov-23 60.00 47.25

16-Sep-24 131.00 133.75 09-Oct-23 58.00 47.75

17-Jul-24 149.00 150.05

12-Jun-24 162.00 148.38

19-Apr-24 168.00 163.89

22-Mar-24 171.00 169.64

30-Nov-23 130.00 125.36

05-Oct-23 131.00 127.48

Price targets shown in table(s) are unadjusted for corporate actions.

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; registered market maker. Goldman Sachs trades or may trade as a principal in debt securities (or in
related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage. Analyst
compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst as officer
or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from serving as an
officer, director or advisor of any company in the analyst’s area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of
Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on communications with a subject
company, public appearances and trading in securities covered by the analysts.

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 acdvice 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
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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 INH0O00001493, 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
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
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 Il 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.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell
on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an
Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Early-Stage Biotech, Coverage Suspended or Not Covered), is
deemed Neutral. Each region manages Regional Conviction Lists, which are selected from Buy rated stocks on the respective region’s Investment Lists
and represent investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across
their respective areas of coverage. The addition or removal of stocks from such Conviction Lists are managed by the Investment Review Committee or
other designated committee in each respective region and do not represent a change in the analysts’ investment rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at
https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) are removed pursuant to Goldman Sachs policy when
Goldman Sachs is acting in an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory or
policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances. Early-Stage Biotech (ES). An investment
rating and a target price are not assigned pursuant to Goldman Sachs policy when this company has neither a drug, treatment or medical device that
has passed a Phase Il clinical trial nor a license to distribute a post-Phase Il drug, treatment or medical device. Rating Suspended (RS). Goldman Sachs
Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for determining an
investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock and should not be relied
upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does not cover this
company.

Global product; distributing entities

Goldman Sachs Global Investment Research 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
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do Brasil Corretora de Titulos e Valores Mobiliarios 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 Comunicagao com o Publico Goldman Sachs Brasil:
0800 727 5764 efou contatogoldmanbrasil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 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 OO0 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 fiir 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.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return
potential relative to its coverage universe as described herein.

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 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
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.
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This foregoing restriction includes, without limitation, using, extracting, downloading or retrieving this information, in whole or in part, to train or
finetune a machine learning or artificial intelligence system, or to provide or reproduce this information, in whole or in part, as a prompt or input to any
such system.
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