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CATL (300750.S7): ESS Open-Day Takeaways: Deepening Moat in the
System-Integration Transition

We attended two ESS-focused open-day events hosted by CATL during September %'czkzﬁ?f?%gcﬁﬁ O
20-21 as part of the company’s Global Quality Month: a panel discussion with CTOs Goldman Sachs (Asia) LLC.
from CATL's ESS business and selected customers in Ningde, followed by a visit to the  Selina Yan

Xiamen Energy Storage Validation Research Institute (ESVL). Key takeaways from the 'c,ifcfn})aafsi’cohl/(ié‘S?f‘[%"w@gs'wm
events reinforced our differentiated thesis that CATL’s transition from battery

supplier to integrated BESS solution provider remains underappreciated (see our.

initiation). In our view, CATL is deepening its system-level moat through an ecosystem

approach that combines cell quality, system integration, field-data analytics, grid

know-how and validation infrastructure—supporting margin resilience, earnings

quality, market share gains and valuation upside over the long-term. Reiterate Buy.

We summarize below our top five takeaways from the two events.

1. CATL’s moat is shifting from cell quality to full-stack system intelligence.
Best-in-class cell reliability remains the foundation, but the bigger differentiation
is CATL's ability to integrate chemistry, thermal management, BMS/EMS
algorithms, grid simulation and field data into one optimized BESS platform.

2. Quality is an IRR lever, not a cost item. Capex premium explains only a small
part of project economics, while higher availability, slower degradation, wider
usable DoD and on-time commissioning can compound into meaningfully better
lifecycle returns.

3. CATL expects ESS momentum to remain strong into 2027E. The company
guides for 40-50% global ESS battery demand growth and expects another year
of solid growth in China.

4, Sodium-ionis becoming a credible long-duration ESS chemistry. CATL
positions sodium not just as a lithium supplement, but as a lifecycle-driven
solution with cost, safety, temperature-tolerance and resource-security
advantages, especially for long-tenor projects.

5. ESVL can help turn BESS from a black box into a verifiable asset. The Xiamen
facility highlights CATL’s push from component testing to full-system,
station-level validation, making safety, reliability and 20-year asset performance
more transparent before commercial deployment.
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Day 1: Panel discussion
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Panelists:

Mr. WU Dianfeng, CTO of zero-carbon division, CATL
Mr. LIN Jiubiao, CTO of domestic ESS division, CATL
Mr. REN Feng, CEO, Shenzhen Huagong Energy Technology

Mr. WANG Kun, Chairman, Jiangsu Guosheng Chuangrong New Energy and Nanjing Sixiang
New Energy

Key messages from the panel discussion are summarized below.

System integration is more than assembly

CATL believes one of the biggest misconceptions in ESS is that system
integration simply means assembling components from different vendors. In its
view, even high-quality certified components do not automatically translate into
stable system-level performance, as compatibility across cells, PCS, thermal
management, BMS/EMS and grid interaction is often underappreciated.

CATL compared deep ESS integration with leading integrated products in other
industries, including Apple’s iPhone, Tesla’s Model 3 and NVIDIA’'s GB300. The
company believes its Tener system follows a similar logic by combining hardware,
software and control algorithms into one optimized platform.

CATL’s moat: from cells to full-stack system intelligence

CATL’s competitive moat starts with best-in-class battery quality. A large-scale
BESS contains thousands of cabinets and potentially millions of cells. One failed cell
can trigger system-level risk through thermal or electrical propagation. CATLs
industry-leading PPB-level cell failure rate compresses this risk at the source.

High-quality cells are only the starting point. CATL believes all subsystems
ultimately need to maximize battery potential, making deep understanding of
battery chemistry critical for system-level design. This is the foundation of CATL’s
“Stack on Cell” R&D approach.

Example of CATL’s original system design: once the daily charging and discharging
strategy is set, CATL's thermal management system fine-tunes battery status to keep
the system at the optimal temperature and availability for each energy-arbitrage
trade. Its understanding of battery chemistry also helps define physical operating
boundaries and provides timely alerts ahead of thermal runaway risk.

CATL also emphasized the importance of data analytics. The company has
3,000+ BESS projects on hand, tests 10,000+ battery cells annually and has
accumulated more than 500bn data entries. These datasets support more optimized
algorithms, operating strategies and dispatch decisions.

CATL believes the ultimate purpose of BESS is to provide grid stability and flexibility
efficiently and reliably. As grid interaction becomes increasingly important, CATL
has built a dedicated grid-technology division and simulation teams, enabling it
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to simulate most real-world grid-interaction scenarios before project
commissioning.

Quality is an IRR lever, not just a capex item

For BESS project IRR, cost matters, but revenue quality matters more. One
customer panelist noted that system capex is largely one-off, while revenue is
dynamic, multi-dimensional and realized over a long operating cycle.

A typical BESS financial model includes more than 60 variables, with system
capex only one input among many.

O One customer panelist estimated that CATL’s battery/cabinet price premium
versus peers translates into less than 5% system-level capex difference,
typically around 3-4%.

O By contrast, the panelist highlighted at least eight performance metrics with
meaningful impact on project IRR. A 1ppt outperformance in each metric
could compound into an 8ppt system-level uplift, while a 5ppt
outperformance across metrics could translate into a 47ppt uplift—more
exponential than linear.

O This makes verifiability of critical performance metrics increasingly
important for modeling project IRR accurately and reliably.

Examples shared by the two ESS customer panelists include:

O One panelist said capacity availability and degradation curve are among the
most important drivers of project economics. The real-world performance
gap between tier-1 and other suppliers may be wider than expected and is
only starting to emerge as China’s ESS market shifts toward more
market-oriented operation. Some C&I projects have already shown
worse-than-promised degradation, while CATL’s capacity availability and
degradation curve have reportedly outperformed contractual guarantees.
The panelist also noted that CATL's 0-100% DoD range, versus the more
common 5-95% range, can provide about 10% more usable capacity per
cycle.

O  Another panelist highlighted CATL’s one-stop delivery capability, citing a
large-scale BESS project in Qingdao with a very tight commissioning timeline.
CATL helped secure on-time grid connection through pre-commissioning
testing, simulation and configuration. The panelist noted that missing a
commissioning window could delay revenue recognition by two to three
months.

©

Sodium-ion: credible pathway for long-duration ESS

CATL started sodium-ion battery R&D in 2016 and has cumulatively invested
c.Rmb10bn in the technology.

CATL views sodium not merely as a supplement to lithium, but as a compelling
chemistry for long-lifecycle ESS projects with low maintenance requirements.

The company highlighted sodium’s cost advantage from lower raw material costs,
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including sodium versus lithium and aluminum foil versus copper foil, as well as its
wide operating temperature range of -40°C to 60°C and strong safety profile.

The main drawback is lower energy density, which CATL aims to mitigate through
its Tener stack technology.

Through customized liquid cooling, high-precision TMS and BMS, CATL said its
sodium solution can achieve low auxiliary power consumption, lower station-level
failure rates and reduced operating noise.

In the context of rising energy-independence priorities globally, sodium also offers
a more favorable resource self-sufficiency profile than lithium.

CATL also shared a recent overseas order win for its sodium BESS system, where
sodium was selected over lithium because of its longer lifecycle fit with a 25-year
wind-project PPA.

Future ESS technologies: grid-forming, AIDC and system upsizing

CATL is optimistic on grid-forming technology, which can simulate synchronous
generators and support integration with existing grid systems. Driven by global
electrification, CATL believes grid-forming capability will become a common
grid-connection standard, and is developing proprietary algorithms for this
application.

CATL highlighted the sharp difference between AIDC training and inference load
profiles. Training loads can fluctuate by 50-100% within milliseconds, which
traditional grid design is not well equipped to handle. CATL defines BESS as both a
“decoupler” and “energy chamber” between the grid and AIDC, with its AIDC BESS
solution focused on multi-timescale load management.

O Onthe grid side, CATL uses grid-forming technology to support frequency and
voltage stability at the grid-connection point.

O Ontheload side, power-type ESS can help smooth AIDC load volatility.

CATL also acknowledged the ESS battery upsizing trend, from 280Ah to 314Ah and
now 587Ah, which reduces cell count and cost. However, it sees diminishing marginal
benefits from further upsizing given safety, thermal-management and
transportation-weight constraints. CATL sees 6-8MW as the system-level sweet
spot.

ESS outlook: growth intact despite near-term policy noise

CATL remains constructive on global ESS battery demand into 2027E, expecting
40-50% growth. For China, it expects battery deliveries to rise from 300-350GWh
this year to 400-500GWh next year.

CATL sees the battery consumption tax mainly affecting timing and
pass-through. Customers may rush orders ahead of implementation, and order
volatility has increased modestly since September, though CATL has partly offset this
by exploring new demand areas. The company is still negotiating pass-through with
customers, but acknowledged that pass-through could be difficult for projects with
finalized budgets and financing.
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Background: The Xiamen Energy Storage Validation Research Institute (ESVL) is
positioned as the world’s largest and most comprehensive one-stop testing and
validation platform for battery energy storage systems. Jointly established by the
Xiamen Municipal Government and CATL, the facility broke ground in June 2024 and
commenced operations on May 28, 2026. With total investment of c.Rmb3bn
(~US$440mn) and a site area of 150 mu (~10 hectares), ESVL is designed as open global
infrastructure to move the ESS industry from component-level testing toward full-system
and station-level validation. Equipped with five laboratories, the facility stress-tests
large-scale storage systems under extreme operating conditions to verify safety,
grid-support capability and long-term reliability before commercial deployment.

Presenter: Dr. CHEN Xiaobo, Head of Xiamen Energy Storage Validation Research
Institute

Top takeaways from the ESVL presentation are summarized below.

1. ESSis moving from demonstration to empirical verification. The industry needs
to move beyond waiting for field failures and toward proactively identifying risks and
validating performance before deployment.

2. True system safety requires testing beyond components. Many project failures,
including water leakage and electrical design flaws, occur at the system-integration
level. Component testing or simple simulation is no longer sufficient for a 20-year
energy storage asset.

3. Validation can make BESS a more predictable financial asset. By stress-testing
systems under high-voltage, low-temperature, communication-failure and other
abnormal scenarios, ESVL helps make performance more transparent and asset
returns more calculable.

4. Laboratory testing can be more rigorous than field testing. Field testing is
constrained by the rarity of extreme events and the inability to push equipment to
failure. Laboratory validation can simulate severe conditions and accelerate aging to
test whether a system can support a 20-year life.

5. CATL has built a comprehensive validation matrix. The framework combines
platform validation with scenario validation, covering both core technical
performance and real-world application conditions.

O Platform validation covers grid connection, thermal safety, environmental
durability, power-system simulation, high-voltage testing and EMC.

O Scenario validation covers power applications such as grid forming in Europe,
zero-carbon industrial parks in China, AIDC in North America and
solar-plus-storage in other regions, as well as environmental scenarios
including high altitude, dust, marine climate and extreme cold or heat.
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Investment Thesis, Price Target Risks and Methodology

Investment Thesis - CATL

CATL is the world’s largest battery manufacturer, underpinned by leading scale, battery
technology, and cost competitiveness. Its EV battery business remains a solid earnings
anchor, supported by structurally expanding demand and a more resilient market-share
trajectory following its recent share recovery. More importantly, CATL's transition from
cells to integrated energy solutions, supported by its battery expertise and strategic
ecosystem build-out, should open the next leg of value creation, as battery energy
storage systems (BESS) integration enables share consolidation, higher project value
capture, recurring service revenue, stronger margins, and a potential valuation rerating.

Price Target Risks and Methodology - CATL

Valuation methodology: We apply a SoTP framework to reflect CATL's distinct power
battery and BESS growth profiles, BESS-led rerating potential, and ecosystem
investments. For CATL-A, we value power batteries at 11x 2026-27E EBITDA and BESS
using a discounted 2030E EV/EBITDA approach with an 18x exit multiple. For CATL-H,
we use a global framework, valuing power batteries at 20x EV/EBITDA and BESS at a 25x
2030E exit multiple, reflecting CATL's superior ROIC, global leadership, and scarcity
value. This yields 12-month TPs of HK$947/Rmb565 and implies a 54% H-share
premium versus A-shares.

Key risks: 1) slower-than-expected global EV demand growth; 2)
weaker-than-expected global ESS demand growth; 3) unexpected rise in raw material
costs, mainly battery metals; 4) slower-than-expected progress in BESS integration; 5)
execution and trade-policy risks in overseas expansion; 6) more intense-than-expected
competition in power and ESS batteries.

300750.S2 12m Price Target: Rmb565.00 Price: Rmb304.63 Upside: 85.5%
3750.HK 12m Price Target: HK$947.00 Price: HK$507.00 Upside: 86.8%
Buy GS Forecast
12/25 12/26E 12/27€ 12/28E
Market cap: Rmb1.5tr / $217.6bn  Revenue (Rmb mn) 4237018 65985969 7122489 7873153
Enterprise value:  EBITDA (Rmb mn) 1008329 1367283 169,419.5 196,913.8
Rmb1.2tr / $177.9bn  EPS (Rmbl 16.04 20.19 24.77 2888
3m ADTV: Rmb12.0bn / $1.3bn P/E (X) 185 15.1 123 105
. China  pax) 40 35 31 27
China Battery, Machinery &  p;igend yield (%) 27 37 41 a7
Ad“a”‘;:gAMF?‘eﬁ?'g N debt/EBITDA (ex lease,X) @1 22) @3 29
el o gnE\}?~ CROCI (%) 374 %7 391 424
' v . FCFyield(%) 66 65 8.9 10.5
es
3/26 6/26 9/26E 12/26E
EPS (Rmb) 440 479 5.16 5.84

Source: Company data, Goldman Sachs Research estimates, FactSet. Price as of 22 Sep 2026 close.
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Disclosure Appendix

Reg AC

I, Nick Zheng, CFA, hereby certify that all of the views expressed in this report accurately reflect my personal views about the subject company or
companies and its or their securities. | also certify that no part of my compensation was, is or will be, directly or indirectly, related to the specific
recommendations or views expressed in this report.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division.
Contributing Authors: Nick Zheng, CFA Goldman Sachs (Asia) L.L.C., Selina Yan Goldman Sachs (Asia) L.L.C..

Unless otherwise stated, the individuals listed in the Contributing Authors disclosure of this report are analysts in Goldman Sachs’ Global Investment
Research division.

GS Factor Profile

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)
and its sector peers. The four key attributes depicted are: Growth, Financial Returns, Multiple (e.g. valuation) and Integrated (a composite of Growth,
Financial Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics for each stock. The
normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation of each metric may
vary depending on the fiscal year, industry and region, but the standard approach is as follows:

Growth is based on a stock’s forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with a
higher percentile indicating a higher growth company. Financial Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial
stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is based on a stock’s forward-looking P/E, P/B,
price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a higher percentile
indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average of the Growth percentile, Financial Returns
percentile and (100% - Multiple percentile).

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs
for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a per-share basis for all metrics).

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.

M&A Rank

Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary
across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of scoring
companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2
representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not
factor into our price target, and may or may not be discussed in research.

Quantum
Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.

Disclosures

The rating(s) for CATL (A) and CATL (H) is/are relative to the other companies in its/their coverage universe: Bogian New Materials, CALB Co.,
CATL (A), CATL (H), China Jushi, EVE Energy, Farasis Energy, First Tractor (A), First Tractor (H), Gotion High-Tech, Jiangsu Hengli Hydraulic Co., Lonking
Holdings, Milkyway, NHU, REPT BATTERO Energy, Rianlon, Richful, Sany Heavy, Sinocera Functional Material, Sinotruk, Sunresin, Wanhua Chemical
Group, Weichai Power (A), Weichai Power (H), Zenergy, Zhejiang Dingli Co Ltd.

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: CATL (A) (Rmb304.63) and CATL (H) (HK$507.00)

Goldman Sachs has received compensation for investment banking services in the past 12 months: CATL (A) (Rmb304.63) and CATL (H) (HK$507.00)

Goldman Sachs expects to receive or intends to seek compensation for investment banking services in the next 3 months: CATL (A) (Rmb304.63) and
CATL (H) (HK$507.00)

Goldman Sachs had an investment banking services client relationship during the past 12 months with: CATL (A) (Rmb304.63) and CATL (H)
(HK$507.00)

Goldman Sachs had a non-investment banking securities-related services client relationship during the past 12 months with: CATL (A) (Rmb304.63) and
CATL (H) (HK$507.00)

Goldman Sachs had a non-securities services client relationship during the past 12 months with: CATL (A) (Rmb304.63) and CATL (H) (HK$507.00)
Goldman Sachs is a registered market maker in the securities or derivatives thereof: CATL (A) (Rmb304.63) and CATL (H) (HK$507.00)

Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe
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Rating Distribution Investment Banking Relationships
Buy Hold Sell Buy Hold Sell
Global 50% 34% 16% 65% 59% 43%

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)

CATL (A) (300750.5Z) Stock Price Currency : Chinese Renminbi CATL (H) (3750.HK) Stock Price Currency : Hong Kong Dollar
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The price targets shown should be considered in the context of all prior pubished Goldman Sachs research, which may or 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. may not have included price targets, as well as developments relating to the company, its industry and financial markets.
Target price history table(s)
CATL (A) (300750.52) CATL (H) (3750.HK)
Date of report Target price (Rmb) Closing price (Rmb) Date of report Target price (HKS) Closing price (HKS)
24-Jul-26 565.00 383.01 24-Jul-26 947.00 622.00
08-Jul-26 566.00 361.00 08-Jul-26 946.00 628.00
21-Sep-25 420.00 368.49 21-Sep-25 535.00 515.50
11-Sep-25 369.00 322,55 11-5ep-25 470.00 428.80
30-Jul-25 328.00 277.09 30-Jul-25 436.00 426.60
24-Jun-25 323.00 245.92 09-Jul-25 411.00 385.00
14-Apr-25 328.00 224.00 24-Jun-25 343.00 303.00
04-Apr-25 356.00 243.08
16-Mar-25 367.00 262.00
19-Jan-25 378.00 251.50
20-Oct-24 342.00 249.89
28-Jul-24 307.00 189.35
19-May-24 304.00 203.00

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
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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 metin
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 INHO00001493, 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
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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
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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
do Brasil Corretora de Titulos e Valores Mobilidrios 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 Comunicagdo com o Publico Goldman Sachs Brasil:
0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Hordrio 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 flir 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 hamed 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
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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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You are permitted to store, display, analyze, modify, reformat, and print the information made available to you via this service only for your own use.
You may not resell or reverse engineer this information to calculate or develop any index for disclosure and/or marketing or create any other derivative
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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
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