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Awash with Opportunity Pt 1: Water Supply
Solutions Providers
We shine a light on c.155 companies developing the solutions needed for
a more sustainable and resilient water system. Key takes: (1) Global water
security is projected to worsen, and policymakers are already responding;
(2) We divide companies along 2 themes: supply and quality — this note
(Pt. 1) maps the former. (3) A selection of names we highlight include
Itron (smart water solutions), Thermax (zero liquid discharge systems) and
Kuraray (water reuse).

Now is the time for investors to consider the water availability/supply theme, for three
reasons. (1) Worsening water scarcity and stress due to climate change; (2) Regulatory
tailwinds for water availability solutions; (3) Recent examples demonstrating the materiality
of water supply risks.

One company's water risk may be another's opportunity. Our previous research indicated
that surface and groundwater supply are the ecosystem services most material to company
performance. The materiality of water supply risks to companies highlights the need for
corporates to invest in solutions. Companies who provide such solutions may therefore see
tailwinds as physical and regulatory risks increase in significance.

Two dimensions of water security: Adequate Quantities and Acceptable Quality. To inform
our taxonomy of water security-related names, we use the UN Water definition of water
security to draw out two dimensions of a resilient water system: (1) Access to adequate
quantities of water (examined in this note); and (2) Access to acceptable quality of water (to
follow in a second note). We then break these two dimensions out into multiple sub-categories,
e.g., Desalination, Geospatial Analysis, Smart Water Solutions (Chart 1) and map companies
against each one.

We highlight companies providing solutions within the "Adequate Quantities" theme.
Examples of companies developing the solutions needed for a more sustainable and resilient
water system include Itron and Eltek (smart water solutions, including leak detection) H2O
Innovation and Kuraray Co. Ltd (advanced solutions for water reuse), Thermax Ltd. (zero liquid
discharge systems) and AECOM (water supply, watershed restoration and desalination), with
more listed within this note. Solutions providers within the 'Acceptable Quality' bucket will be
published in a second note. For the full database of the c. 155 corporates we think provide
solutions to either securing adequate water supply and/or adequate water quality, please
reach out to JEF ESG.

Relevant resources from JEF ESG

Biodiversity & Nature: Investors Must Focus on Corporate Dependencies on Water

The UN 2023 Water Conference - A Single Water Action Agenda

Key Takeaways from the 2023 UN Water Summit

INVITE—Solutions Series: 374Water (SCWO), A Solution for Sustainable Waste Mgmt

Advanced Drainage Systems ESG Briefing: Bullish on Active Wastewater Treatment

Using Cutting Edge Data and Science to Assess Water Constraints in Mining

II is important to us. Please support the
team by clicking this link and voting for
Jefferies in ESG, Developed Europe

For the full database of the c. 155
corporates we think provide solutions to
either securing adequate water supply
and/or adequate water quality, please
reach out to JEF ESG.

Chart 1 - JEF ESG's 'Working Taxonomy' of
investment opportunities to emerge from
water security issues

.
Source: Jefferies Research
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Water Security - One company's risk is another's
opportunity
The UN has warned that 'vampiric overconsumption', industrial demand and global heating will
lead to worsening water security in the future.

While numerous companies are exposed to this risk, many listed corporations are developing the
solutions that will underpin a more sustainable and resilient water system.

In this note, we shine a light on these solutions providers. To inform our taxonomy of water
security-related names, we use the UN Water definition of water security:

"The capacity of a population to safeguard sustainable access to adequate quantities of
acceptable quality water for sustaining livelihoods, human well-being, and socio-economic
development, for ensuring protection against water-borne pollution and water-related
disasters, and for preserving ecosystems in a climate of peace and political stability."

From this we draw out two challenges that sit at the heart of the water security crisis that
companies are looking to solve:

• Access to adequate quantities of water ("supply"); and

• Access to acceptable quality of water ("quality").

We then breakdown these two core investment themes into a range of sub-sectors (Chart 1),
which form the structure of our tables of companies with exposure to these opportunities (Tables
1-12).
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Chart 2 - JEF ESG's 'Working Taxonomy' of investment opportunities to emerge from water security issues

.
Source: Jefferies Research

In this report, we highlight companies providing solutions within the adequate quantities theme,
with solutions providers within 'Acceptable Quality' to be published in a second note. See below
for a brief explanation of each sub-category in the adequate quantities theme.

 

1.a. New Freshwater Resources

• 1.a.i. Desalination: Generally refers to removing salt from seawater to render it potable - an
alternative to surface and groundwater abstraction

• 1.a.ii. Atmospheric Water Generation: Producing potable water by condensing water
vapour from surrounding air - another alternative to surface and groundwater abstraction

 

1.b. Maximally Efficient Water Consumption

• 1.b.i. Smart Water Solutions: Technologies such as 5G and IoT enable efficient monitoring
and management system which can boost water loss prevention, improve portable water
supply, and increase overall efficiency

• 1.b.ii. Automated Leak Detection: Water transmission pipelines regularly lose an average
of 20-30% of transmitted water, increasing to 50% in certain older systems (El-Zaheb,
2019). The main reason for this is leakages. Automated solutions address many of the
inefficiencies in traditional leakage management.

• 1.b.iii. Flow Control: Flow controls restrict water flow to a certain rate, enabling delivery of
specific amounts of water (i.e., no more than necessary) to particular areas

• 1.b.iv. Efficient Hardware and Components: Effective, well-maintained equipment and
components are key to reducing operational inefficiencies in the water system
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• 1.b.v. Circularity: Increased water reuse allows for less abstraction from surface and
groundwater sources

• 1.b.vi. Optimising Existing Supplies: Operation, modernization and expansion of existing
water supply systems boots resource efficiency and availability

• 1.b.vii. Water-Efficient Agriculture: Agriculture accounts for 70% of freshwater use globally
(Source: World Bank). Reducing the agriculture sector's reliance on freshwater would free
up supplies for reallocation elsewhere.

1.c. Robust Planning and Conveyancing

• 1.c.i. Geospatial Analysis and Observation: GIS technology allows for improved water
resource planning and decision-making, for example through improved watershed analysis
and/or modelling of the effects of extreme weather events on water availability and drought
resilience.

• 1.c.ii. Consulting, Conveyancing and Advisory Services: As water scarcity increases, and
regulatory scrutiny on water consumption heightens, consultants and other parties with
specialist expertise may see increased demand for their services.

 

Why now?
We think it is time for investors to better understand the investment opportunities to emerge
from the need to secure access to adequate quantities of water. There are three main drivers
behind why investors should consider this investment theme:

1. Water scarcity and stress due to climate change

2. Regulatory tailwinds for water availability solutions

3. Recent examples demonstrating the materiality of water supply risks and, therefore, the
need for corporates to invest in solutions.

We go into each in more detail below.

 

1. Water scarcity and stress due to climate change and population growth
Climate change affects global water availability via increased extreme weather events (floods
and droughts), sea-level rise and saltwater contamination of coastal aquifers, and changes in
snow cover, lake and river ice and permafrost. Per IPCC AR6, the increased frequency and the
severity of agricultural/ ecological droughts over the last decades in the Mediterranean and
western North America can be attributed to anthropogenic warming.

According to one projection cited by the Global Commission on the Economics of Water, 2/3 of
global land will experience a reduction in terrestrial water storage by 2070, by which time the land
area subject to extreme-to-exception hydrological droughts could more than double (Pokhrel
et al., 2021) (Exhibit 2). Parts of South America, Mediterranean Europe and North Africa are all
projected to suffer unprecedented and extreme drought conditions by 2050 (Satoh et al., 2022).

Population growth and changes in per capita food, feed, fibre, timber and energy consumption
are an additional driver of water stress and scarcity. Blue water withdrawals, driven mainly by
increased freshwater and land use for agriculture, have increased from 500 km3 in 1900 to over
4000 km3 in 2022 (Ritchie and Roser, 2022b; Müller Schmied et al., 2021; Boretti and Rosa, 2019;
UNESCO and UN, 2019).
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Exhibit 1 - Global Drought Frequency Probability

.
Source: WWF Water Risk Filter, Jefferies Research

Indicator definition, from WWF: "The Standardized Precipitation and Evaporation Index (SPEI)
is a multi-scalar drought index applying both precipitation and temperature data to detect,
monitor and analyze different drought types and impacts in the context of global warming.
This risk indicator was computed using the monthly time series of the SPEI 36-month time
scale and applying the relative frequency approach – the ratio of the number of months when
index is below or equal to events of moderate magnitude (SPEI < -1) to the total number of
possible outcomes, considering the last 10 years (August 2011 – July 2021) as reference
period."

2. Regulatory tailwinds for water availability solutions
US

The Inflation Reduction Act and Bipartisan Infrastructure Law together include $15.4bn to
enhance resilience to drought, particularly in the Colorado River Basin ($4.6bn from the IRA). The
Biden-Harris Administration's stated aims for the funding include:

• Immediately reducing water demand throughout the Colorado River System, through
incentives for voluntary water conservation

• Maximising water resources, by investing in infrastructure upgrades and long-term
strategies to improve water efficiency, desalination, reuse, storage, and recycling

The Infrastructure Investment and Jobs Act (IIJA) is a significant expansion of funding ($55bn)
aimed at spurring water projects across the US. While mostly concentrated on improving water
quality, the provisions also include:

• $1.15bn over 5 years for feasibility studies and construction of water storage, groundwater
storage and conveyance projects, including small-scale storage and groundwater projects

• $1bn over 5 years for water recycling and reuse projects, as well as a competitive grant
program for large-scale water recycling and reuse programmes

• $250mm over 5 years to be awarded through competitive grants to public water systems,
to increase resilience to natural hazards, extreme weather, and cyber attacks

France

Emmanuel Macron presented his "Water Plan" on the 30th of March, in the face of persistent
drought conditions in France. According to Macron, 2,000 French municipalities experienced
water supply problems last year, of which 340 were supplied by tankers and 200 with bottled
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water. The plan set out around 50 measures to share, reuse and save water, with the objectives
of promoting conservative water use, optimising water availability, and preserving water quality.
Some highlights:

• A “progressive water pricing system” to reduce “comfort” usage (beyond the first few cubic
metres essential for daily life)

• -10% target on water withdrawals across all sectors by 2030

• A phase-out of authorizations for abstraction beyond sustainable levels for watershed

UK

The UK published its 'National Policy Statement for water resources infrastructure' on April 17th.
Highlights include:

• £1.6 billion of new, accelerated investment by water companies to spend on infrastructure
to tackle pollution and increase water resilience

• New plans to restrict the use of ‘forever’ chemicals (PFAS) found in rivers and seas

• Increasing permit charges on water companies to fund more EA water company
inspections, with new inspection targets

• Streamlining the planning process for water supply infrastructure

International

The recent UN Water Summit, the first of its kind for 50 years, is an additional indicator of renewed
interest from policymakers in the water theme. See our previous work on the Summit for further
details (The UN 2023 Water Conference - A Single Water Action Agenda; Key Takeaways from
the 2023 UN Water Summit).

EU Taxonomy

The incoming taxonomy criteria for economic activities that contribute substantially to the
"sustainable use and protection of water and marine resources" (open for consultation until May
3) includes a number of water scarcity solutions, including:

• Manufacture, installation and associated services for leakage control technologies (e.g.
control valves, pressure transmitters, flow meters and communication devices)

• Nature-based solutions for flood and drought risk management

• IT/OT data-driven solutions for leakage reduction

The taxonomy aims to afford aligned corporates with a stronger ability to attract public/blended
finance, lower cost of capital vs. peers, greater investor interest, etc. Investors may therefore
wish to seek companies whose solutions fit into these buckets and align with the EU's detailed
criteria.

3. Case studies: Water supply risks are material, creating the need for
solutions

 

We set out two case studies in which water scarcity, specifically, has impacted company
valuations. Both involve sectors with a highly material dependency on water-related ecosystem
services - see our note Biodiversity & Nature: Investors Must Focus on Corporate Dependencies
on Water to understand how we came to this conclusion and how our methodology can be used
for portfolio-level risk assessment.

a) Ence Energia y Celulosa SA | HOLD (ENC SM | €3.60 | PT: €4.20 | % to PT: +17%)

On the 20th of July 2022, regional authorities ordered ENCE to temporarily stop industrial
operations at its Pontevedra pulp facility after certain ecological parameters in the flow of the
Lerez River, from which Ence draws water for production, fell below minimum levels due to the
ongoing dry weather in the region.
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Our Pulp, Paper and Packaging Analyst, Cole Hathorn, noted that this was a €31m drag on
EBITDA in 3Q22, and €16m in 4Q22. Approximately c.20% impact to FY2022 EBITDA. In response,
ENCE has developed an innovative solution for drought situations that allows it to regenerate the
water from mills' effluent and that from the adjacent public waste water treatment plant (WWTP)
to minimize the river water consumption when its flow level drops.

See Cole's previous notes for further details (First View: Positive 515kT Pontevedra Pulp
Mill Ruling; Expect Shares Higher; First View: 4Q22 EBITDA Broadly In-Line; Special Dividend
Supportive; 3Q22 Recap: Pulp Robust Despite Downtime & Further Opportunities in Energy).

b) Constellation Brands, 2018

Constellation Brands' planned construction of a $1.4bn brewery in Mexicali (Mexico) for the
brewing of beer for export - including for Corona, Modelo and Pacifico - was rejected by way of
plebiscite, on grounds of severe water shortages in the already arid region. 76.1% of voters cast
ballots against the brewery's construction.

Constellation Brands shares fell by more than 10% on the news.

Providers of solutions to adequate water availability/
supply
We have used a combination of analysis of water-themed fund holdings, using Morningstar, and
our own research, to put together a list of companies that provide solutions that enhance access
to water availability and supply.

For the full database of 155 corporates exposed to 'water security' (availability + quality), please
reach out to JEF ESG.

 

Please see important disclosure information on pages 17 - 22 of this report.

This report is intended for Jefferies clients only. Unauthorized distribution is prohibited.

7

ESG Strategy

April 25, 2023

https://javatar.bluematrix.com/links2/secure/html/0452bd6f-5697-4aaf-9eeb-135fc9fde193
https://javatar.bluematrix.com/links2/secure/html/0452bd6f-5697-4aaf-9eeb-135fc9fde193
https://javatar.bluematrix.com/links2/secure/html/39eaed69-c757-429b-b589-58bf82261933
https://javatar.bluematrix.com/links2/secure/html/39eaed69-c757-429b-b589-58bf82261933
https://javatar.bluematrix.com/links2/secure/html/686900a9-18ee-4e41-b6d1-8ec327235027


1.a.i. Desalination
Table 1 - Companies with exposure to Desalination

.
Source: Factset, Jefferies Research

1.a.ii. Atmospheric Water Generation
Table 2 - JEF ESG is aware of only one listed company with exposure to atmospheric water generation

.
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1.b.i. & 1.b.ii. Smart Water Solutions and Automated Leak Detection
Companies providing smart water solutions and automated leak detection

.
Source: Factset, Jefferies Research
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1.b.iii. Flow Control
Table 3 - Companies providing flow control solutions

.
Source: Factset, Jefferies Research
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1.b.iv. Efficient Hardware and Components
Table 4 - Companies who manufacture and/or maintain efficient hardware or components for water systems

.
Source: Factset, Jefferies Research

Please see important disclosure information on pages 17 - 22 of this report.

This report is intended for Jefferies clients only. Unauthorized distribution is prohibited.

11

ESG Strategy

April 25, 2023



1.b.iv. Efficient Hardware and Components (Cont.)
Table 5 - Companies who manufacture and/or maintain efficient hardware or components for water systems

.
Source: Factset, Jefferies Research

1.b.v. Circularity
Table 6 - Companies enabling greater circularity in the water system

.
Source: Factset, Jefferies Research

Please see important disclosure information on pages 17 - 22 of this report.

This report is intended for Jefferies clients only. Unauthorized distribution is prohibited.

12

ESG Strategy

April 25, 2023



1.b.vi. Optimising Existing Supplies and Infrastructure
Table 7 - Companies with exposure to existing water supplies

.
Source: Factset, Jefferies Research
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1.b.vi. Optimising Existing Supplies and Infrastructure (Cont.)
Table 8 - Companies with exposure to existing water supplies

.
Source: Factset, Jefferies Research
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1.b.vii. Water-Efficient Agriculture
Table 9 - Companies enabling greater water efficiency in the agriculture sector

.
Source: Factset, Jefferies Research

1.c.i. Geospatial Analysis and Observation
Table 10 - Companies providing geospatial analysis solutions for the water system

.
Source: Factset, Jefferies
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1.c.ii. Consulting, Conveyancing and Advisory Services
Table 11 - Companies providing water-focused consulting, conveyancing or advisory services

.
Source: Factset, Jefferies Research
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Company Valuation/Risks
Ence Energia y Celulosa SA
We value ENCE based on SOTP, based on EV/EBITDA multiples for Pulp & Renewable Energy divisions. The key risks: 1) Global pulp S/D dynamics
and the global pulp price cycle; 2) renewable energy prices & regulation; 3) raw material sourcing & operational disruption & 4) Pontevedra mill
concession/closure

Analyst Certification:
I, Ahmed Farman, certify that all of the views expressed in this research report accurately reflect my personal views about the subject security(ies) and
subject company(ies). I 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 research report.
I, Andy Douglas, certify that all of the views expressed in this research report accurately reflect my personal views about the subject security(ies) and
subject company(ies). I 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 research report.
***
Luke Sussams is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity research
rule, Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this document,
if any, are contributed by Jefferies Equity Research Analysts and identified as such.
***
Charles Boakye, CFA is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity research
rule, Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this document,
if any, are contributed by Jefferies Equity Research Analysts and identified as such.
***
Aniket Shah, PhD is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity research
rule, Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this document,
if any, are contributed by Jefferies Equity Research Analysts and identified as such.
***
William Atcheson is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity research
rule, Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this document,
if any, are contributed by Jefferies Equity Research Analysts and identified as such.
***
Carina Elfving is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity research rule,
Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this document, if any,
are contributed by Jefferies Equity Research Analysts and identified as such.
***
Matthew Spring, CFA is not an Equity Research Analyst; and accordingly, is not subject to the analyst independence requirements in FINRA’s equity
research rule, Rule 2241. Any content authored by this person or the ESG team is not Equity Research. References to Equity Research content in this
document, if any, are contributed by Jefferies Equity Research Analysts and identified as such.
Registration of non-US analysts: Ahmed Farman is employed by Jefferies International Limited, a non-US affiliate of Jefferies LLC and is not registered/
qualified as a research analyst with FINRA. This analyst(s) may not be an associated person of Jefferies LLC, a FINRA member firm, and therefore may
not be subject to the FINRA Rule 2241 and restrictions on communications with a subject company, public appearances and trading securities held by
a research analyst.
Registration of non-US analysts: Andy Douglas is employed by Jefferies International Limited, a non-US affiliate of Jefferies LLC and is not registered/
qualified as a research analyst with FINRA. This analyst(s) may not be an associated person of Jefferies LLC, a FINRA member firm, and therefore may
not be subject to the FINRA Rule 2241 and restrictions on communications with a subject company, public appearances and trading securities held by
a research analyst.
As is the case with all Jefferies employees, the analyst(s) responsible for the coverage of the financial instruments discussed in this report receives
compensation based in part on the overall performance of the firm, including investment banking income. We seek to update our research as appropriate,
but various regulations may prevent us from doing so. Aside from certain industry reports published on a periodic basis, the large majority of reports are
published at irregular intervals as appropriate in the analyst's judgement.

Investment Recommendation Record
(Article 3(1)e and Article 7 of MAR)
Recommendation Published April 24, 2023 , 13:43 ET.
Recommendation Distributed April 25, 2023 , 01:00 ET.

Explanation of Jefferies Ratings
Buy - Describes securities that we expect to provide a total return (price appreciation plus yield) of 15% or more within a 12-month period.

Please see important disclosure information on pages 17 - 22 of this report.

This report is intended for Jefferies clients only. Unauthorized distribution is prohibited.

17

ESG Strategy

April 25, 2023



Hold - Describes securities that we expect to provide a total return (price appreciation plus yield) of plus 15% or minus 10% within a 12-month period.
Underperform - Describes securities that we expect to provide a total return (price appreciation plus yield) of minus 10% or less within a 12-month period.
The expected total return (price appreciation plus yield) for Buy rated securities with an average security price consistently below $10 is 20% or more
within a 12-month period as these companies are typically more volatile than the overall stock market. For Hold rated securities with an average security
price consistently below $10, the expected total return (price appreciation plus yield) is plus or minus 20% within a 12-month period. For Underperform
rated securities with an average security price consistently below $10, the expected total return (price appreciation plus yield) is minus 20% or less within
a 12-month period.
NR - The investment rating and price target have been temporarily suspended. Such suspensions are in compliance with applicable regulations and/or
Jefferies policies.
CS - Coverage Suspended. Jefferies has suspended coverage of this company.
NC - Not covered. Jefferies does not cover this company.
Restricted - Describes issuers where, in conjunction with Jefferies engagement in certain transactions, company policy or applicable securities regulations
prohibit certain types of communications, including investment recommendations.
Monitor - Describes securities whose company fundamentals and financials are being monitored, and for which no financial projections or opinions on
the investment merits of the company are provided.

Valuation Methodology
Jefferies' methodology for assigning ratings may include the following: market capitalization, maturity, growth/value, volatility and expected total return
over the next 12 months. The price targets are based on several methodologies, which may include, but are not restricted to, analyses of market risk,
growth rate, revenue stream, discounted cash flow (DCF), EBITDA, EPS, cash flow (CF), free cash flow (FCF), EV/EBITDA, P/E, PE/growth, P/CF, P/FCF,
premium (discount)/average group EV/EBITDA, premium (discount)/average group P/E, sum of the parts, net asset value, dividend returns, and return on
equity (ROE) over the next 12 months.
Jefferies Franchise Picks
Jefferies Franchise Picks include stock selections from among the best stock ideas from our equity analysts over a 12 month period. Stock selection is
based on fundamental analysis and may take into account other factors such as analyst conviction, differentiated analysis, a favorable risk/reward ratio
and investment themes that Jefferies analysts are recommending. Jefferies Franchise Picks will include only Buy rated stocks and the number can vary
depending on analyst recommendations for inclusion. Stocks will be added as new opportunities arise and removed when the reason for inclusion changes,
the stock has met its desired return, if it is no longer rated Buy and/or if it triggers a stop loss. Stocks having 120 day volatility in the bottom quartile of
S&P stocks will continue to have a 15% stop loss, and the remainder will have a 20% stop. Franchise Picks are not intended to represent a recommended
portfolio of stocks and is not sector based, but we may note where we believe a Pick falls within an investment style such as growth or value.

Risks which may impede the achievement of our Price Target
This report was prepared for general circulation and does not provide investment recommendations specific to individual investors. As such, the financial
instruments discussed in this report may not be suitable for all investors and investors must make their own investment decisions based upon their
specific investment objectives and financial situation utilizing their own financial advisors as they deem necessary. Past performance of the financial
instruments recommended in this report should not be taken as an indication or guarantee of future results. The price, value of, and income from, any of
the financial instruments mentioned in this report can rise as well as fall and may be affected by changes in economic, financial and political factors. If
a financial instrument is denominated in a currency other than the investor's home currency, a change in exchange rates may adversely affect the price
of, value of, or income derived from the financial instrument described in this report. In addition, investors in securities such as ADRs, whose values are
affected by the currency of the underlying security, effectively assume currency risk.

Other Companies Mentioned in This Report
• Ence Energia y Celulosa SA (ENC SM: €3.64, HOLD)

Rating and Price Target History for: Ence Energia y Celulosa SA (ENC SM) as of 04-21-2023
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10/19/2022 I:HOLD:€3.75 03/07/2023 HOLD:€4.20

Notes: Each box in the Rating and Price Target History chart above represents actions over the past three years in which an analyst initiated on a company,
made a change to a rating or price target of a company or discontinued coverage of a company.
Legend:
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I: Initiating Coverage

D: Dropped Coverage

B: Buy

H: Hold

UP: Underperform

Distribution of Ratings IB Serv./Past12 Mos. JIL Mkt Serv./Past12 Mos.

Count Percent Count Percent Count Percent

BUY 1842 57.71% 52 2.82% 16 0.87%

HOLD 1169 36.62% 7 0.60% 1 0.09%

UNDERPERFORM 181 5.67% 2 1.10% 1 0.55%
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Other important disclosures
Other Important Disclosures
Jefferies does business and seeks to do business with companies covered in its research reports, and expects to receive or intends to seek compensation
for investment banking services among other activities from such companies. As a result, investors should be aware that Jefferies may have a conflict of
interest that could affect the objectivity of this report. Investors should consider this report as only a single factor in making their investment decision.
Jefferies Equity Research refers to research reports produced by analysts employed by one of the following Jefferies Group LLC ("Jefferies") group
companies:
United States: Jefferies LLC which is an SEC registered broker-dealer and a member of FINRA (and distributed by Jefferies Research Services, LLC, an
SEC registered Investment Adviser, to clients paying separately for such research).
Canada: You are advised that Jefferies LLC operates as a dealer in your jurisdiction under an exemption from the dealer registration requirements contained
in National Instrument 31-103 Registration Requirements, Exemptions and Ongoing Registrant Obligations and, as such, Jefferies LLC is not required to
be and is not a registered dealer or adviser in your jurisdiction. You are advised that Jefferies LLC prepared this research report and it was not prepared
in accordance with Canadian disclosure requirements relating to research reports in Canada.
United Kingdom: Jefferies International Limited, which is authorized and regulated by the Financial Conduct Authority; registered in England and Wales
No. 1978621; registered office: 100 Bishopsgate, London EC2N 4JL; telephone +44 (0)20 7029 8000; facsimile +44 (0)20 7029 8010.
Germany: Jefferies GmbH, which is authorized and regulated by the Bundesanstalt fuer Finanzdienstleistungsaufsicht, BaFin-ID: 10150151; registered
office: Bockenheimer Landstr. 24, 60232 Frankfurt a.M., Germany; telephone: +49 (0) 69 719 1870
Hong Kong: Jefferies Hong Kong Limited, which is licensed by the Securities and Futures Commission of Hong Kong with CE number ATS546; located at
Level 26, Two International Finance Center, 8 Finance Street, Central, Hong Kong; telephone: +852 3743 8000.
Singapore: Jefferies Singapore Limited, which is licensed by the Monetary Authority of Singapore; located at 80 Raffles Place #15-20, UOB Plaza 2,
Singapore 048624, telephone: +65 6551 3950.
Japan: Jefferies (Japan) Limited, Tokyo Branch, which is a securities company registered by the Financial Services Agency of Japan and is a member
of the Japan Securities Dealers Association; located at Tokyo Midtown Hibiya 30F Hibiya Mitsui Tower, 1-1-2 Yurakucho, Chiyoda-ku, Tokyo 100-0006;
telephone +813 5251 6100; facsimile +813 5251 6101.
India: Jefferies India Private Limited (CIN - U74140MH2007PTC200509), licensed by the Securities and Exchange Board of India for: Stock Broker (NSE &
BSE) INZ000243033, Research Analyst INH000000701 and Merchant Banker INM000011443, located at 42/43, 2 North Avenue, Maker Maxity, Bandra-
Kurla Complex, Bandra (East), Mumbai 400 051, India; Tel +91 22 4356 6000.
Australia: Jefferies (Australia) Pty Limited (ACN 623 059 898), which holds an Australian financial services license (AFSL 504712) and is located at Level
22, 60 Martin Place, Sydney NSW 2000; telephone +61 2 9364 2800.
This report was prepared by personnel who are associated with Jefferies (Jefferies International Limited, Jefferies GmbH, Jefferies Hong Kong Limited,
Jefferies Singapore Limited, Jefferies (Japan) Limited, Tokyo Branch, Jefferies India Private Limited), and Jefferies (Australia) Pty Ltd; or by personnel who
are associated with both Jefferies LLC and Jefferies Research Services LLC ("JRS"). Jefferies LLC is a US registered broker-dealer and is affiliated with
JRS, which is a US registered investment adviser. JRS does not create tailored or personalized research and all research provided by JRS is impersonal.
If you are paying separately for this research, it is being provided to you by JRS. Otherwise, it is being provided by Jefferies LLC. Jefferies LLC, JRS, and
their affiliates are collectively referred to below as "Jefferies". Jefferies may seek to do business with companies covered in this research report. As a
result, investors should be aware that Jefferies may have a conflict of interest that could affect the objectivity of this report. Investors should consider
this report as only one of many factors in making their investment decisions. Specific conflict of interest and other disclosures that are required by FINRA
and other rules are set forth in this disclosure section.
* * *
If you are receiving this report from a non-US Jefferies entity, please note the following: Unless prohibited by the provisions of Regulation S of the U.S.
Securities Act of 1933, as amended, this material is distributed in the United States by Jefferies LLC, which accepts responsibility for its contents in
accordance with the provisions of Rule 15a-6 under the US Securities Exchange Act of 1934, as amended. Transactions by or on behalf of any US person
may only be effected through Jefferies LLC. In the United Kingdom and European Economic Area this report is issued and/or approved for distribution by
Jefferies International Limited ("JIL”) and/or Jefferies GmbH and is intended for use only by persons who have, or have been assessed as having, suitable
professional experience and expertise, or by persons to whom it can be otherwise lawfully distributed.
JIL and Jefferies GmbH allows its analysts to undertake private consultancy work. JIL and Jefferies GmbH’s conflicts management policy sets out the
arrangements JIL and Jefferies GmbH employs to manage any potential conflicts of interest that may arise as a result of such consultancy work. Jefferies
LLC, JIL, Jefferies GmbH and their affiliates, may make a market or provide liquidity in the financial instruments referred to in this report; and where they
do make a market, such activity is disclosed specifically in this report under “company specific disclosures”.
For Canadian investors, this material is intended for use only by professional or institutional investors. None of the investments or investment services
mentioned or described herein is available to other persons or to anyone in Canada who is not a "permitted client" as defined by National Instrument
31-103 Registration Requirements, Exemptions and Ongoing Registrant Obligations. This research report is a general discussion of the merits and risks of
a security or securities only, and is not in any way meant to be tailored to the needs and circumstances of any recipient. The information contained herein
is not, and under no circumstances is to be construed as, an offer to sell securities described herein, or solicitation of an offer to buy securities described
herein, in Canada or any province or territory thereof. Any offer or sale of the securities described herein in Canada will be made only under an exemption
from the requirements to file a prospectus with the relevant Canadian securities regulators, if applicable, and only by a dealer properly registered under
applicable securities laws or, alternatively, pursuant to an exemption from the dealer registration requirement in the relevant province or territory of Canada
in which such offer or sale is made. The information contained herein is under no circumstances to be construed as investment advice in any province or
territory of Canada and is not tailored to the needs of the recipient. To the extent that the information contained herein references securities of an issuer
incorporated, formed or created under the laws of Canada or a province or territory of Canada, any trades in such securities must be conducted through
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a dealer registered in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed judgment upon this
research report, the information contained herein or the merits of the securities described herein, and any representation to the contrary is an offence.
In Singapore, Jefferies Singapore Limited (“JSL”) is regulated by the Monetary Authority of Singapore. For investors in the Republic of Singapore, where this
material is prepared and issued by a Jefferies affiliate outside of Singapore, it is distributed by JSL pursuant to Regulation 32C of the Financial Advisers
Regulations. The material contained in this document is intended solely for accredited, expert or institutional investors, as defined under the Securities
and Futures Act 2001 (Singapore). If there are any matters arising from, or in connection with this material, please contact JSL, located at 80 Raffles
Place #15-20, UOB Plaza 2, Singapore 048624, telephone: +65 6551 3950. In Japan, this material is issued and distributed by Jefferies (Japan) Limited to
institutional investors only. In Hong Kong, this report is issued and approved by Jefferies Hong Kong Limited and is intended for use only by professional
investors as defined in the Hong Kong Securities and Futures Ordinance and its subsidiary legislation. In the Republic of China (Taiwan), this report should
not be distributed. The research in relation to this report is conducted outside the People’s Republic of China (“PRC”). This report does not constitute an
offer to sell or the solicitation of an offer to buy any securities in the PRC. PRC investors shall have the relevant qualifications to invest in such securities and
shall be responsible for obtaining all relevant approvals, licenses, verifications and/or registrations from the relevant governmental authorities themselves.
In India, this report is made available by Jefferies India Private Limited. In Australia, this report is issued and/or approved for distribution by, or on behalf
of, Jefferies (Australia) Securities Pty Ltd (ACN 610 977 074), which holes an Australian financial services license (AFSL 487263). It is directed solely at
wholesale clients within the meaning of the Corporations Act 2001 (Cth) of Australia (the “Corporations Act”), in connection with their consideration of any
investment or investment service that is the subject of this report. This report may contain general financial product advice. Where this report refers to a
particular financial product, you should obtain a copy of the relevant product disclosure statement or offer document before making any decision in relation
to the product. Recipients of this document in any other jurisdictions should inform themselves about and observe any applicable legal requirements in
relation to the receipt of this document.
This report is not an offer or solicitation of an offer to buy or sell any security or derivative instrument, or to make any investment. Any opinion or estimate
constitutes the preparer's best judgment as of the date of preparation, and is subject to change without notice. Jefferies assumes no obligation to maintain
or update this report based on subsequent information and events. Jefferies, and their respective officers, directors, and employees, may have long or
short positions in, or may buy or sell any of the securities, derivative instruments or other investments mentioned or described herein, either as agent or
as principal for their own account. This material is provided solely for informational purposes and is not tailored to any recipient, and is not based on,
and does not take into account, the particular investment objectives, portfolio holdings, strategy, financial situation, or needs of any recipient. As such,
any advice or recommendation in this report may not be suitable for a particular recipient. Jefferies assumes recipients of this report are capable of
evaluating the information contained herein and of exercising independent judgment. A recipient of this report should not make any investment decision
without first considering whether any advice or recommendation in this report is suitable for the recipient based on the recipient’s particular circumstances
and, if appropriate or otherwise needed, seeking professional advice, including tax advice. Jefferies does not perform any suitability or other analysis to
check whether an investment decision made by the recipient based on this report is consistent with a recipient’s investment objectives, portfolio holdings,
strategy, financial situation, or needs.
By providing this report, neither JRS nor any other Jefferies entity accepts any authority, discretion, or control over the management of the recipient’s
assets. Any action taken by the recipient of this report, based on the information in the report, is at the recipient’s sole judgment and risk. The recipient
must perform his or her own independent review of any prospective investment. If the recipient uses the services of Jefferies LLC (or other affiliated
broker-dealers), in connection with a purchase or sale of a security that is a subject of these materials, such broker-dealer may act as principal for its own
accounts or as agent for another person. Only JRS is registered with the SEC as an investment adviser; and therefore neither Jefferies LLC nor any other
Jefferies affiliate has any fiduciary duty in connection with distribution of these reports.
The price and value of the investments referred to herein 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.
This report may contain forward looking statements that may be affected by inaccurate assumptions or by known or unknown risks, uncertainties, and
other important factors. As a result, the actual results, events, performance or achievements of the financial product may be materially different from
those expressed or implied in such statements.
This report has been prepared independently of any issuer of securities mentioned herein and not as agent of any issuer of securities. No Equity Research
personnel have authority whatsoever to make any representations or warranty on behalf of the issuer(s). Any comments or statements made herein are
those of the Jefferies entity producing this report and may differ from the views of other Jefferies entities.
This report may contain information obtained from third parties, including ratings from credit ratings agencies such as Standard & Poor’s. Reproduction and
distribution of third party content in any form is prohibited except with the prior written permission of the related third party. Jefferies does not guarantee
the accuracy, completeness, timeliness or availability of any information, including ratings, and is not responsible for any errors or omissions (negligent
or otherwise), regardless of the cause, or for the results obtained from the use of such content. Third-party content providers give no express or implied
warranties, including, but not limited to, any warranties of merchantability or fitness for a particular purpose or use. Neither Jefferies nor any third-party
content provider shall be liable for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses,
legal fees, or losses (including lost income or profits and opportunity costs) in connection with any use of their content, including ratings. Credit ratings
are statements of opinions and are not statements of fact or recommendations to purchase, hold or sell securities. They do not address the suitability of
securities or the suitability of securities for investment purposes, and should not be relied on as investment advice.
Jefferies research reports are disseminated and available electronically, and, in some cases, also in printed form. Electronic research is simultaneously
made available to all clients. This report or any portion hereof may not be reprinted, sold or redistributed without the written consent of Jefferies. Neither
Jefferies nor any of its respective directors, officers or employees, is responsible for guaranteeing the financial success of any investment, or accepts any
liability whatsoever for any direct, indirect or consequential damages or losses arising from any use of this report or its contents. Nothing herein shall be
construed to waive any liability Jefferies has under applicable U.S. federal or state securities laws.
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For Important Disclosure information relating to JRS, please see https://adviserinfo.sec.gov/IAPD/Content/Common/crd_iapd_Brochure.aspx?
BRCHR_VRSN_ID=483878 and https://adviserinfo.sec.gov/Firm/292142 or visit our website at https://javatar.bluematrix.com/sellside/
Disclosures.action, or www.jefferies.com, or call 1.888.JEFFERIES.
© 2023 Jefferies Group LLC
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