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ESG matters — now more than ever

Equity and Quant Strategy
Global
Environmental, Social and Governance

Environmental, Social and Governance considerations are not optional for investors. Our
primer provides quantitative evidence that incorporating ESG into one’s investment
approach can enhance returns and reduce risk. We examine equity market sectors in the
US, Asia and Europe to help investors pick the best pockets of ESG performance.

Why? A litany of corporate ESG scandals

ESG analysis can help you steer clear of the meltdowns. Just this year, three out of the
five biggest chairperson/ CEO resignations in US were related to E, S or G scandals. And
in the last five years, corporate ESG blunders have destroyed more than half a trillion
dollars of market cap in the US market alone. In Asia, 73% of companies with credit
downgrades over the last five years had below-median ESG scores.

Making sense of the Wild West

Like “value” and “growth”, ESG investing can mean a lot of different things, and corporates
and investors are still figuring out what to disclose or pay attention to. To make sense
of the morass of data, we use a financial, rather than ethical, lens to determine which
ESG attributes are most important for returns and risk. We get granular: we assessed
the predictive power of company employee training programs; data privacy;
compensation practices; toxic emissions and 500+ other ESG metrics for global stocks.

A sea-change in US corporate responsibility

181 of US CEO’s say companies are responsible to more than shareholders – they must
also invest in employees, protect the environment and deal fairly and ethically with their
suppliers. Knowing which ones talk the talk and which walk the walk will be a significant
performance differentiator, as our research suggests that corporate responsibility drives
operating results. ESG metrics are the strongest predictors of earnings risk we have
found, and they have systematically signaled stronger ROE.

Europe is way ahead in the ESG game

The level of interest in ESG investing in Europe may be a harbinger of things to come in
other regions. The rise of eco-political parties in power in Europe, a swell of Millennials
and “green” investors looking to invest with impact, and 10 years of persistent
outperformance from higher-rated ESG stocks have driven a groundswell of European
investor awareness. We estimate that ESG-oriented EU funds could rise by EUR8001,100bn by 2030, and expect one in three funds to be ESG-focused by then. Our analysis
of 500+ ESG funds also sheds light on where investors focused on ESG find the best
opportunities.

Governance is king in Asia

Board structure, compensation set-up, accounting policy and voting rights are meaningful
ESG contributors to financial performance in Asia for all sectors of the market.
Consumer companies addressing their carbon footprint and packaging waste signaled up
to 5% higher future ROE, as well as significantly lower earnings and price volatility.
Asian Banks which score highly for having independent board members, gender diversity
and strong investment in human capital have shown 2%-5% higher future ROE and have
about 5%- 6% lower price volatility than the bottom 50% MSCI ESG performers.
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What is ESG?
ESG stands for Environmental, Social and Governance (ESG).
ESG investing captures the notion of using non-financial factors that incorporate the
environmental impact (E), social impact (S) and governance attributes (G) of a
corporation. Another related vein of investing is Thematic Investing, which delves into
themes that impact the global economy/investment landscape and are often
environmental or social in nature (climate change, education, obesity, etc.) “Green”
investing is another related category, focusing explicitly on companies that better the
environment by employing/supporting “green” initiatives like clean energy, resource
conservation, etc. In this report, we focus on the first aspect (ESG investing). The
signals we examine can help evaluate whether companies run themselves responsibly.
We consider environmental impacts (such as emissions or resource use), social impacts
(such as employee training or diversity policies), and governance attributes (such as
board structure or shareholder rights).
Exhibit 1: Types of ESG investing strategies

Source: Global Sustainable Investment Alliance
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Europe leads in the norms-based screening among the regions in sustainable investing.
However within the region negative/exclusionary screening (for example, excluding
controversial weapons and tobacco companies) remains the most popular, despite its
waning popularity. ESG integration and corporate engagement and shareholder action
are seeing growth compared with the previous surveys. According to the 2018 Global
Sustainable Investment review survey results, the top markets are in the UK, France and
Italy. UN Global Compact dominates the norms-based screening, while sustainability
thematic screening is balanced in its split.
Chart 1: Europe leads in norms-based screening type of sustainable investing globally
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Why ESG matters
ESG can help create excess returns
In US, ESG has been a particularly effective signal of alpha (excess returns) over the
past five years, potentially driven by the explosive asset growth and inflows into ESG
type strategies. Companies with high (top quintile) ESG ranks have outperformed their
counterparts with lower (bottom quintile) ESG ranks by at least 3ppt during the time
period, based on all three data providers we cover in this section.
Chart 2: Relative performance of S&P 500
companies in top vs. bottom quintile by MSCI
ESG scores
1/2007-8/2019
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Chart 3: Relative performance of S&P 500
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Chart 4: Relative performance of S&P 500
companies in top vs. bottom quintile by
Refinitiv ESG scores
12/2005-8/2019
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Equity & Quant Strategy
This performance is backtested and does not represent the actual
performance of any account or fund. Backtested performance
depicts the theoretical (not actual) performance of a particular
strategy over the time period indicated. No representation is
being made that any actual portfolio is likely to have achieved
returns similar to those shown herein.
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In Europe, companies with the higher overall ESG score outperformed those with the
lower ESG scores during the backtesting period (Dec ’07 till Aug ’19). On average they
would have provided 4% annualized return. Within the pillar scores we find more
variability. Companies scored higher on Governance and Social score would have
outperformed their lower counterparts the most during the backtesting period, while
environmentally higher scored companies would have outperformed their lower scored
counterparts but with a muted trend.
Chart 5: MSCI Overall ESG score: backtested highest scored (Q1) stocks
performance relative to lowest scored (Q5) stocks (Europe)
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Chart 6: MSCI pillar ESG scores: backtested highest scored (Q1) stocks
performance relative to lowest scored (Q5) stocks (Europe)
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Source: MSCI ESG Research LLC, FactSet, BofA Merrill Lynch European Equity Quant Strategy; This
performance is backtested and does not represent the actual performance of any account or fund.
Backtested performance depicts the theoretical (not actual) performance of a particular strategy over
the time period indicated. No representation is being made that any actual portfolio is likely to have
achieved returns similar to those shown herein. The strategy indicated as MSCI Overall ESG score:
highest scored (Q1) relative to lowest scored (Q5) above is intended to be an indicative metric only
and may not be used for reference purposes or as a measure of performance for any financial
instrument or contract, or otherwise relied upon by third parties for any other purpose, without the
prior written consent of BofA Merrill Lynch Global Research. This strategy was not created to act as a
benchmark.
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Source: MSCI ESG Research LLC, FactSet, BofA Merrill Lynch European Equity Quant Strategy; This
performance is backtested and does not represent the actual performance of any account or fund.
Backtested performance depicts the theoretical (not actual) performance of a particular strategy over
the time period indicated. No representation is being made that any actual portfolio is likely to have
achieved returns similar to those shown herein. The strategies indicated as MSCI pillar ESG score:
highest scored (Q1) relative to lowest scored (Q5) above are intended to be an indicative metrics only
and may not be used for reference purposes or as a measure of performance for any financial
instrument or contract, or otherwise relied upon by third parties for any other purpose, without the
prior written consent of BofA Merrill Lynch Global Research. These strategies were not created to act
as benchmarks.

Backtesting disclosure:
The analysis of MSCI ESG scores in this report is backtested and does not represent the
actual performance of any account or fund. Backtested performance depicts the
hypothetical backtested performance of a particular strategy over the time period
indicated. In future periods, market and economic conditions will likely differ and the
same strategy will not necessarily produce the same results. No representation is being
made that any actual portfolio is likely to have achieved returns similar to those shown
herein. There are frequently sharp differences between backtested returns and the
actual returns realised in the actual management of a portfolio. Backtested performance
results are created by applying an investment strategy or methodology to historical data
and attempts to give an indication as to how a strategy might have performed during a
certain period in the past if the product had been in existence during such time.
Backtested results have inherent limitations including the fact that they are calculated
with the full benefit of hindsight, which allows the security selection methodology to be
adjusted to maximise the returns. Further, the results shown do not reflect actual
trading or the impact that material economic and market factors might have had on a
portfolio manager’s decision-making under actual circumstances. Backtested returns do
not reflect advisory fees, trading costs, or other fees or expenses.

4

11

Best signal of earnings risk
In the US, ESG is the best measure we’ve found for signaling future earnings risk, and is
superior to leverage or other risk and quality factors.

Median change in EPS volatility
over the next 3 years

Chart 7: Best signal of future earnings risk: worse ESG ranks signaled more earnings deterioration
(US)
Median change in 3-yr EPS volatility of S&P 500 companies over subsequent three years based on Refinitiv
Overall ESG score from 12/2005-12/2015 (with volatility through 12/2018)
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Based on the S&P 500 universe

Lower cost of capital
Just like consumers have credit scores, companies pay different rates depending on
their risk profiles. For US companies, the cost of debt for “good” versus “bad”
companies based on MSCI ESG scores can be nearly 200bp. Similarly, valuation
multiples (forward price-to-earnings ratio) for “good” companies rose from historically
as low as a 20% discount to a 20% premium — effectively lowering the cost of capital.
Chart 8: Multiple re-rating lowers the cost of capital for companies with
high ESG scores (US)
Relative forward P/E of S&P 500 companies in top vs. bottom quintile by MSCI
ESG score (1/2007-8/2019)

Chart 9: Companies with higher ESG scores tend to enjoy lower cost of
capital (US)
Weighted average option-adjusted spread (OAS) vs. MSCI ESG scores of S&P
500 companies as of 8/31/2019
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In Europe, MSCI ESG AAA-rated ESG stocks have a third of cost of credit protection
than CCC-rated ESG stocks by MSCI. Moreover, the top quintile of ESG-rated stocks on
average has traded at 20% premium to bottom quintile ESG-rated stocks over the past
10 years.
Chart 10: Lower MSCI ESG rating points to higher 5Y CDS spreads in
Europe (as of Sep ’19)

Chart 11: European companies with highest MSCI Overall ESG score (Q1)
are on average more expensive than those with lowest score (Q5)
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Source: MSCI ESG Research LLC, FactSet, BofA Merrill Lynch European Equity Quant Strategy; Q1
denotes the top quintile, while Q5 refers to the bottom quintile of the scored companies. This
performance is backtested and does not represent the actual performance of any account or fund.
Backtested performance depicts the theoretical (not actual) performance of a particular strategy over
the time period indicated. No representation is being made that any actual portfolio is likely to have
achieved returns similar to those shown herein.

Chart 12: Valuation premium of MSCI APAC stocks with the highest
MSCI overall ESG scores (Q1) relative to stocks with the lowest scores
(Q5)

In Asia, the valuation premium (forward P/E spread) of stocks
with the highest ESG scores vs. their counterparts with the
lowest scores rose from 1-2x in the past to 5x today.
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Source: MSCI ESG Research LLC, Factset. This performance is back-tested and does not represent the
actual performance of any account or fund. Back-tested performance depicts the theoretical (not
actual) performance of a particular strategy over the time period indicated. No presentation is being
made that any actual portfolio is likely to have achieved returns similar to those shown herein. The
strategy indicated as MSCI Overall ESG score: highest scored (Q1) relative to lowest scored (Q5)
above is intended to be an indicative metric only and may not be used for reference purposes or as a
measure of performance for any financial instrument or contract, or otherwise relied upon by third
parties for any other purpose, without the prior written consent of BofA Merrill Lynch Global
Research. This strategy was not created to act as a benchmark.
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Growing intangible assets
In our view, analyzing stocks using non-fundamental attributes might be even more
important for stocks across regions than ever, and the S&P 500 asset transparency is at
an all-time low, based on the intangible assets-to-book value ratio going back to 1998.
Growth in intangible assets – which include items like brand equity and intellectual
property – suggest that a more diverse evaluative framework is paramount.

Asset transparency in the US is at a 20-year low: S&P 500 intangible assets have
gone from less than 30% of book value in 1998 to 68% in 2018. In Europe and Asia,
intangible assets as % of companies’ book value has similarly grown substantially
over the last two decades.

Chart 13: Asset opacity in the US is at an all-time high
S&P 500 intangible assets as a percent of book value, 1998-2018
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Source: FactSet, BofA Merrill Lynch US Equity & Quant Strategy
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10 reasons you should care about Environmental, Social and Governance (ESG)
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Exhibit 2: 10 reasons you should care about Environmental, Social and Governance (ESG)

Source: BofA Merrill Lynch US Equity & Quant Strategy, MSCI ESG Research LLC, Sustainalytics, Refinitiv, FactSet, ThinkNum, US SIF, 2018 U.S. Trust Wealth and Worth Survey

Global sector implementation guide
What we did: we drilled down to more granular levels of ESG data and split the
universe of stocks in the sector into halves based on each ESG metric: above vs. below
median score per sector (we used halves instead of quintiles due to the limited number
of companies within some sectors). We then analyzed the spread and consistency of
above-median companies outperforming below-median companies in terms of future
return on equity and earnings risk (volatility). The factors that have historically been the
most effective signals of future return on equity and earnings risk for companies within
each sector are highlighted below:
Table 2: ESG signals that have been the most effective signals of future return on equity
Sector

US

S: Priv acy & Data Security, Product Responsibility
Communication G: Corruption & Instability , Corporate Social
Services
Responsibility (CSR) Strategy

Consumer
Discretionary

Consumer
Staples

Energy

Financials

Health Care

Industrials

Information
Technology
Materials

Real Estate

Utilities

G: Gender Div ersity, ESG Reporting / CSR Strategy
S: Opportunities in Nutrition and Health, Chemical
Safety , Workforce
S: Health & Safety , Temporary Workers, Human Rights
G: Animal Testing, CSR Strategy, Management
E: Emissions / Waste, Renewable Energy Use
S: Health & Safety , Labor Management
E: Emissions, Environmental Innovation
S: Labor Management, Society & Community Incidents
G: Political Inv olv ement Policy, Governance Incidents,
Shareholder Rights
G: Anticompetitiv e Practices, Business Ethics Incidents,
Committee Independence
S: Priv acy & Data Security, Labor / Human Capital
Management
E: Biodiv ersity & Land Use, Emissions
S: Supply Chain Labor Standards, Community ,
Workforce Health / Safety / Training
G: Business Ethics and Fraud, Board Div ersity /
Independence, Shareholder Rights
S: Supply Chain Management / Standards
E: Raw Material Sourcing, Emissions, Environmental
Supply Chain Incidents, Environmental Innovation
S: Health & Safety , Employee Training
E: Sustainable Financial Initiativ es / Products and
Serv ices
S: Health & Safety , Working Conditions Policy, Labor
Management, Community
G: Business Ethics and Fraud, Political Involvement
Policy
E: Opportunities in Renew able Energy, Environmental
Fines & Penalties, Resource Use, Emissions / Waste

Europe

Asia

E: Carbon Emissions, Toxic Emis sions & Waste
G: Board structure, Compensation, Audit, Voting, Fraud
S: Labour Management
G: Business Ethics, Anti-Competitive Practices,
Corporate Gov ernance
E: Raw Material Sourcing, Toxic Emis sions & Waste, G: Board structure, Compensation, Audit, Accounting,
Carbon Emissions
Voting, Div ersity, Fraud,
S: Product Safety & Quality , Health & Safety , Human E: Packaging material waste, Green buildings, E-waste
Capital Dev elopment, Supply Chain Labour Standards S: Supply chain labour
G: Corruption & Instability , Corporate Governance
E: Product Carbon Footprint, Packaging Materials &
G: Board structure, Audit, Voting, Cross shareholdings,
Waste
Fraud
S: Opportunities in Nutrition and Health, Health & Safety , E: Packaging material waste, Water stress
Labour Management, Chemical Safety
S: Product safety
G: Anti-Competitiv e Practices, Corporate Governance
E: Water Stress, Carbon Emissions, Biodiv ersity & Land G: Compensation, Accounting
Use, Toxic Emissions & Waste
S: Labour Management, Health & Safety
G: Corruption & Instability , Corporate Governance
E: Tox ic Emissions & Waste, Carbon Emissions
G: Board structure, Compensation, Accounting, Voting,
S: Insuring Health & Demographic, Labour Management Div ersity
G: Financial Sy stem Instability, Corporate Governance, S: Human capital dev elopment
Corruption & Instability
E: Carbon Emissions, Water Stress, Toxic Emissions & G: Board structure, Compensation, Audit, Accounting,
Waste
Voting, Div ersity
S: Access to Healthcare, Health & Safety , Labour
E: Clean tech
Management
S: Human capital
G: Corruption & Instability , Corporate Governance
E: Tox ic Emissions & Waste, Water Stress,
G: Board structure, Compensation, Audit, Accounting,
Opportunities in Clean Tech
Voting, Fraud
S: Health & Safety , Labour Management
E: Raw materials sourcing
S: Human capital dev elopment, Privacy and data
security
E: Opportunities in Clean Tech
G: Board structure, Compensation, Audit, Accounting,
S: Human Capital Dev elopment, Labour Management Voting, Div ersity, Fraud
G: Corporate Gov ernance
S: Human capital dev elopment, Supply chain labour
E: Water Stress, Tox ic Emissions & Waste, Carbon
G: Compensation
Emissions, Opportunities in Clean Tech
E: Packaging material waste
S: Health & Safety , Labour Management
G: Corruption & Instability
Included in Financials sector
G: Compensation, Audit, Voting
E: Financing for env ironment impact, Clean tech
E: Tox ic Emissions & Waste, Water Stress, Biodiv ersity
& Land Use
S: Human Capital Dev elopment, Labour Management,
Health & Safety
G: Corporate Gov ernance

G: Board structure, Compensation, Audit, Voting,
Div ersity
E: Renew able energy
S: Product safety

Source: MSCI ESG Research LLC, Refinitiv, Sustainalytics, BofA Merrill Lynch Global Research
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Table 3: ESG signals that have been the most effective signals of future earnings volatility
Sector

US

Consumer
Discretionary

Consumer
Staples

Energy

Financials

Health Care

Industrials

Information
Technology

Materials

Real Estate

Utilities

E: Carbon Emissions, Toxic Emis sions & Waste
S: Access to Communications
G: Anti-Competitiv e Practices

Source: MSCI ESG Research LLC, Refinitiv, Sustainalytics, BofA Merrill Lynch Global Research
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Europe

Asia

G: Board structure, Compensation, Audit, Accounting,
Voting, Div ersity, Fraud
E: Raw materials
S: Product safety
E: Raw Material Sourcing, Toxic Emis sions & Waste, G: Board structure, Compensation, Audit, Accounting,
Water Stress
Voting, Risk, Fraud
S: Product Safety / Quality / Responsibility , Supply Chain
S: Product Safety & Quality , Chemical Safety, Priv acy & E: Green building, Water stress, E-waste, Clean tech
Standards, Workforce / Society & Community Incidents
Data Security , Health & Safety , Human Capital
S: Priv acy and data security
E: Raw Material Sourcing, Resource Use, Emis sions
Dev elopment, Supply Chain Labour Standards
G: Corporate Gov ernance
E: Product Carbon Footprint, Packaging Materials &
G: Board structure, Audit, Accounting, Voting, Risk,
E: Packaging Material & Waste, Green Supplier /
Waste, Carbon Emissions, Toxic Emissions & Waste
Controlling shareholders, Fraud
Outsourcing Logistics
S: Opportunities in Nutrition and Health, Health & Safety , E: Clean tech, Water stress
S: Supply Chain Labor Standards, Health / Chemical Labour Management, Supply Chain Labour Standards, S: Health and safety
Safety
Chemical Safety
G: Corporate Gov ernance Issue
E: Biodiv ersity & Land Use, Oil Spill Disclosure &
E: Water Stress, Carbon Emissions
G: Compensation, Audit, Accounting, Diversity
Performance, Emissions, Environmental Innovation,
S: Health & Safety
Opportunity in Clean Tech
G: Corruption & Instability
E: Financing Env ironment Impact, Toxic Emissions & G: Board structure, Compensation, Accounting, Voting,
G: Compensation Policy, Anticompetitive Practices,
Waste, Opportunities in Green Building, Carbon
Div ersity , Related Party Transactions, Cross
Business Ethics and Fraud, Shareholder Rights
Emissions, Climate Change Vulnerability, Water Stress Shareholdings
S: Product Safety / Quality , Community, Responsible S: Insuring Health & Demographic, Labour Management, E: Clean tech
Marketing
Product Safety & Quality
G: Financial Sy stem Instability, Corporate Governance
E: Carbon Emissions, Water Stress, Toxic Emissions & G: Board structure, Compensation, Audit, Accounting,
G: Business Ethics and Fraud, Clinical Trial Standards Waste
Voting, Risk, Cross shareholdings, Fraud
S: Human Capital Dev elopment, Product Safety, Human S: Access to Healthcare, Health & Safety , Human
E: Clean tech
Rights, Priv acy & Data Security
Capital Dev elopment, Labour Management
G: Corruption & Instability
E: Tox ic Emissions & Waste, Water Stress, Carbon
G: Compensation, Audit, Accounting, Voting, Diversity,
E: Raw Material Sourcing, Carbon Emissions, Waste Emissions
Fraud, Bankruptcy
Intensity , Env ironmental Fines & Penalties
S: Health & Safety , Labour Management
E: E-w aste
S: Chemical Safety , Health and Safety Management
G: Corporate Gov ernance
S: Supply chain labour, Human capital development,
Priv acy and data security
G: Corruption & Instability , Disclosure, Shareholder
E: Tox ic Emissions & Waste
G: Board structure, Compensation, Audit, Accounting,
Rights
S: Human Capital Dev elopment, Labour Management, Voting, Fraud
S: Supply Chain Standards, Data Privacy Policy, Human Priv acy & Data Security
S: Human capital dev elopment, Supply chain labour
Rights
E: Biodiv ersity & Land Use, Water Stress, Toxic
G: Board structure, Accounting, Voting, Risk
Emissions & Waste, Carbon Emis sions, Opportunities in E: Raw material sourcing
E: Water Stress, Toxic / Carbon Emissions, Waste,
Clean Tech
Env ironmental Innovation
S: Health & Safety , Labour Management
G: Corruption & Instability
Included in Financials sector
G: Board structure, Compensation, Controlling
E: Biodiv ersity & Land Use, Opportunities in Green
shareholders
Building, Waste
E: Financing for env ironment impact, Green buildings
G: Anticompetitiv e Practices, Business Ethics Incidents
S: Supply chain labour, Product safety
E: Tox ic Emissions & Waste, Water Stress, Carbon
G: Board structure, Compensation, Audit, Accounting,
E: Opportunities in Renew able Energy, Water Intensity ,
Emissions, Opportunities in Renewable Energy
Voting, Div ersity
Emissions / Waste
S: Human Capital Dev elopment, Labour Management,
S: Labor Management, Health & Safety , Corporate
Health & Safety
Foundation
G: Corporate Gov ernance

E: Resource Use, Opportunities in Clean Tech
Communication
S: Human Capital Dev elopment, Supply Chain
Services
Standards

ESG Matters - Global | 25 November 2019

MSCI disclosure
Although BofA Merrill Lynch’s information providers, including without limitation, MSCI
ESG Research LLC and its affiliates (the “ESG Parties”), obtain information from sources
they consider reliable, none of the ESG Parties warrants or guarantees the originality,
accuracy and/or completeness of any data herein. None of the ESG Parties makes any
express or implied warranties of any kind, and the ESG Parties hereby expressly disclaim
all warranties of merchantability and fitness for a particular purpose, with respect to any
data herein. None of the ESG Parties shall have any liability for any errors or omissions
in connection with any data herein. Further, without limiting any of the foregoing, in no
event shall any of the ESG Parties have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even if notified of
the possibility of such damages.

ESG Matters - Global | 25 November 2019

11

Disclosures
Important Disclosures
Due to the nature of strategic analysis, the issuers or securities recommended or discussed in this report are not continuously followed. Accordingly, investors must regard this report as
providing stand-alone analysis and should not expect continuing analysis or additional reports relating to such issuers and/or securities.
Due to the nature of quantitative analysis, the issuers or securities recommended or discussed in this report are not continuously followed. Accordingly, investors must regard this report as
providing stand-alone analysis and should not expect continuing analysis or additional reports relating to such issuers and/or securities.
BofA Merrill Lynch Research Personnel (including the analyst(s) responsible for this report) receive compensation based upon, among other factors, the overall profitability of Bank of America
Corporation, including profits derived from investment banking. The analyst(s) responsible for this report may also receive compensation based upon, among other factors, the overall
profitability of the Bank’s sales and trading businesses relating to the class of securities or financial instruments for which such analyst is responsible.

Other Important Disclosures
From time to time research analysts conduct site visits of covered issuers. BofA Merrill Lynch policies prohibit research analysts from accepting payment or reimbursement for travel expenses
from the issuer for such visits.
Prices are indicative and for information purposes only. Except as otherwise stated in the report, for the purpose of any recommendation in relation to: (i) an equity security, the price
referenced is the publicly traded price of the security as of close of business on the day prior to the date of the report or, if the report is published during intraday trading, the price referenced is
indicative of the traded price as of the date and time of the report; or (ii) a debt security (including equity preferred and CDS), prices are indicative as of the date and time of the report and are
from various sources including Bank of America Merrill Lynch trading desks.
The date and time of completion of the production of any recommendation in this report shall be the date and time of dissemination of this report as recorded in the report timestamp.
This report may refer to fixed income securities that may not be offered or sold in one or more states or jurisdictions. Readers of this report are advised that any discussion, recommendation or
other mention of such securities is not a solicitation or offer to transact in such securities. Investors should contact their BofA Merrill Lynch representative or Merrill Lynch Global Wealth
Management financial advisor for information relating to fixed income securities.
Recipients who are not institutional investors or market professionals should seek the advice of their independent financial advisor before considering information in this report in connection
with any investment decision, or for a necessary explanation of its contents.
Officers of BofAS or one or more of its affiliates (other than research analysts) may have a financial interest in securities of the issuer(s) or in related investments.
BofA Merrill Lynch Global Research policies relating to conflicts of interest are described at https://rsch.baml.com/coi
"BofA Merrill Lynch" includes BofA Securities, Inc. ("BofAS"), Merrill Lynch, Pierce, Fenner & Smith Incorporated ("MLPF&S") and its affiliates. Investors should contact their BofA
Merrill Lynch representative or Merrill Lynch Global Wealth Management financial advisor if they have questions concerning this report or concerning the appropriateness of any
investment idea described herein for such investor. "BofA Merrill Lynch" and "Merrill Lynch" are each global brands for BofA Merrill Lynch Global Research.
Information relating to Non-US affiliates of BofA Merrill Lynch and Distribution of Affiliate Research Reports:
BofAS and/or MLPF&S or may in the future distribute, information of the following non-US affiliates in the US (short name: legal name, regulator): Merrill Lynch (South Africa): Merrill Lynch
South Africa (Pty) Ltd., regulated by The Financial Service Board; MLI (UK): Merrill Lynch International, regulated by the Financial Conduct Authority (FCA) and the Prudential Regulation Authority
(PRA); BofASE (France): BofA Securities Europe SA is authorized by the Autorité de Contrôle Prudentiel et de Résolution (ACPR) and regulated by the ACPR and the Autorité des Marchés
Financiers (AMF); BAMLI DAC (Milan): Bank of America Merrill Lynch International DAC, Milan Branch, regulated by the Bank of Italy, the European Central Bank (ECB) and the Central Bank of
Ireland (CBI); Merrill Lynch (Australia): Merrill Lynch Equities (Australia) Limited, regulated by the Australian Securities and Investments Commission; Merrill Lynch (Hong Kong): Merrill Lynch
(Asia Pacific) Limited, regulated by the Hong Kong Securities and Futures Commission (HKSFC); Merrill Lynch (Singapore): Merrill Lynch (Singapore) Pte Ltd, regulated by the Monetary Authority
of Singapore (MAS); Merrill Lynch (Canada): Merrill Lynch Canada Inc, regulated by the Investment Industry Regulatory Organization of Canada; Merrill Lynch (Mexico): Merrill Lynch Mexico, SA
de CV, Casa de Bolsa, regulated by the Comisión Nacional Bancaria y de Valores; Merrill Lynch (Argentina): Merrill Lynch Argentina SA, regulated by Comisión Nacional de Valores; Merrill Lynch
(Japan): Merrill Lynch Japan Securities Co., Ltd., regulated by the Financial Services Agency; Merrill Lynch (Seoul): Merrill Lynch International, LLC Seoul Branch, regulated by the Financial
Supervisory Service; Merrill Lynch (Taiwan): Merrill Lynch Securities (Taiwan) Ltd., regulated by the Securities and Futures Bureau; DSP Merrill Lynch (India): DSP Merrill Lynch Limited, regulated
by the Securities and Exchange Board of India; Merrill Lynch (Indonesia): PT Merrill Lynch Sekuritas Indonesia, regulated by Otoritas Jasa Keuangan (OJK); Merrill Lynch (Israel): Merrill Lynch Israel
Limited, regulated by Israel Securities Authority; Merrill Lynch (Russia): OOO Merrill Lynch Securities, Moscow, regulated by the Central Bank of the Russian Federation; Merrill Lynch (DIFC):
Merrill Lynch International (DIFC Branch), regulated by the Dubai Financial Services Authority (DFSA); Merrill Lynch (Spain): Merrill Lynch Capital Markets Espana, S.A.S.V., regulated by Comisión
Nacional del Mercado De Valores; Merrill Lynch (Brazil): Bank of America Merrill Lynch Banco Multiplo S.A., regulated by Comissão de Valores Mobiliários; Merrill Lynch KSA Company: Merrill
Lynch Kingdom of Saudi Arabia Company, regulated by the Capital Market Authority.
This information: has been approved for publication and is distributed in the United Kingdom (UK) to professional clients and eligible counterparties (as each is defined in the rules of the FCA
and the PRA) by MLI (UK), which is authorized by the PRA and regulated by the FCA and the PRA - details about the extent of our regulation by the FCA and PRA are available from us on request;
has been approved for publication and is distributed in the European Economic Area (EEA) by BofASE (France), which is authorized by the ACPR and regulated by the ACPR and the AMF; has
been considered and distributed in Japan by Merrill Lynch (Japan), a registered securities dealer under the Financial Instruments and Exchange Act in Japan, or its permitted affiliates; is issued
and distributed in Hong Kong by Merrill Lynch (Hong Kong) which is regulated by HKSFC; is issued and distributed in Taiwan by Merrill Lynch (Taiwan); is issued and distributed in India by DSP
Merrill Lynch (India); and is issued and distributed in Singapore to institutional investors and/or accredited investors (each as defined under the Financial Advisers Regulations) by Merrill Lynch
(Singapore) (Company Registration No 198602883D). Merrill Lynch (Singapore) is regulated by MAS. Bank of America N.A., Australian Branch (ARBN 064 874 531), AFS License 412901 (BANA
Australia) and Merrill Lynch Equities (Australia) Limited (ABN 65 006 276 795), AFS License 235132 (MLEA) distribute this information in Australia only to 'Wholesale' clients as defined by
s.761G of the Corporations Act 2001. With the exception of BANA Australia, neither MLEA nor any of its affiliates involved in preparing this information is an Authorised Deposit-Taking
Institution under the Banking Act 1959 nor regulated by the Australian Prudential Regulation Authority. No approval is required for publication or distribution of this information in Brazil and its
local distribution is by Merrill Lynch (Brazil) in accordance with applicable regulations. Merrill Lynch (DIFC) is authorized and regulated by the DFSA. Information prepared and issued by Merrill
Lynch (DIFC) is done so in accordance with the requirements of the DFSA conduct of business rules. Bank of America Merrill Lynch International DAC, Frankfurt Branch (BAMLI DAC (Frankfurt))
distributes this information in Germany and is regulated by BaFin, the ECB and the CBI. BofA Merrill Lynch entities, including BAMLI DAC and BofASE (France), may outsource/delegate the
marketing and/or provision of certain research services or aspects of research services to other branches or members of the BofA Merrill Lynch group. You may be contacted by a different BofA
Merrill Lynch entity acting for and on behalf of your service provider where permitted by applicable law. This does not change your service provider. Please use this link
http://www.bankofamerica.com/emaildisclaimer for further information.
This information has been prepared and issued by BofAS and/or one or more of its non-US affiliates. The author(s) of this information may not be licensed to carry on regulated activities in your
jurisdiction and, if not licensed, do not hold themselves out as being able to do so. BofAS and/or MLPF&S is the distributor of this information in the US and accepts full responsibility for
information distributed to BofAS and/or MLPF&S clients in the US by its non-US affiliates. Any US person receiving this information and wishing to effect any transaction in any security
discussed herein should do so through BofAS and/or MLPF&S and not such foreign affiliates. Hong Kong recipients of this information should contact Merrill Lynch (Asia Pacific) Limited in
respect of any matters relating to dealing in securities or provision of specific advice on securities or any other matters arising from, or in connection with, this information. Singapore recipients
of this information should contact Merrill Lynch (Singapore) Pte Ltd in respect of any matters arising from, or in connection with, this information.
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General Investment Related Disclosures:
Taiwan Readers: Neither the information nor any opinion expressed herein constitutes an offer or a solicitation of an offer to transact in any securities or other financial instrument. No part of
this report may be used or reproduced or quoted in any manner whatsoever in Taiwan by the press or any other person without the express written consent of BofA Merrill Lynch.
This document provides general information only, and has been prepared for, and is intended for general distribution to, BofA Merrill Lynch clients. Neither the information nor any opinion
expressed constitutes an offer or an invitation to make an offer, to buy or sell any securities or other financial instrument or any derivative related to such securities or instruments (e.g.,
options, futures, warrants, and contracts for differences). This document is not intended to provide personal investment advice and it does not take into account the specific investment
objectives, financial situation and the particular needs of, and is not directed to, any specific person(s). This document and its content do not constitute, and should not be considered to
constitute, investment advice for purposes of ERISA, the US tax code, the Investment Advisers Act or otherwise. Investors should seek financial advice regarding the appropriateness of
investing in financial instruments and implementing investment strategies discussed or recommended in this document and should understand that statements regarding future prospects
may not be realized. Any decision to purchase or subscribe for securities in any offering must be based solely on existing public information on such security or the information in the
prospectus or other offering document issued in connection with such offering, and not on this document.
Securities and other financial instruments referred to herein, or recommended, offered or sold by BofA Merrill Lynch, are not insured by the Federal Deposit Insurance Corporation and are not
deposits or other obligations of any insured depository institution (including, Bank of America, N.A.). Investments in general and, derivatives, in particular, involve numerous risks, including,
among others, market risk, counterparty default risk and liquidity risk. No security, financial instrument or derivative is suitable for all investors. In some cases, securities and other financial
instruments may be difficult to value or sell and reliable information about the value or risks related to the security or financial instrument may be difficult to obtain. Investors should note that
income from such securities and other financial instruments, if any, may fluctuate and that price or value of such securities and instruments may rise or fall and, in some cases, investors may
lose their entire principal investment. Past performance is not necessarily a guide to future performance. Levels and basis for taxation may change.
This report may contain a short-term trading idea or recommendation, which highlights a specific near-term catalyst or event impacting the issuer or the market that is anticipated to have a
short-term price impact on the equity securities of the issuer. Short-term trading ideas and recommendations are different from and do not affect a stock's fundamental equity rating, which
reflects both a longer term total return expectation and attractiveness for investment relative to other stocks within its Coverage Cluster. Short-term trading ideas and recommendations may
be more or less positive than a stock's fundamental equity rating.
BofA Merrill Lynch is aware that the implementation of the ideas expressed in this report may depend upon an investor's ability to "short" securities or other financial instruments and that such
action may be limited by regulations prohibiting or restricting "shortselling" in many jurisdictions. Investors are urged to seek advice regarding the applicability of such regulations prior to
executing any short idea contained in this report.
Foreign currency rates of exchange may adversely affect the value, price or income of any security or financial instrument mentioned herein. Investors in such securities and instruments,
including ADRs, effectively assume currency risk.
UK Readers: The protections provided by the U.K. regulatory regime, including the Financial Services Scheme, do not apply in general to business coordinated by BofA Merrill Lynch entities
located outside of the United Kingdom.
BofAS or one of its affiliates is a regular issuer of traded financial instruments linked to securities that may have been recommended in this report. BofAS or one of its affiliates may, at any time,
hold a trading position (long or short) in the securities and financial instruments discussed in this report.
BofA Merrill Lynch, through business units other than BofA Merrill Lynch Global Research, may have issued and may in the future issue trading ideas or recommendations that are inconsistent
with, and reach different conclusions from, the information presented herein. Such ideas or recommendations may reflect different time frames, assumptions, views and analytical methods of
the persons who prepared them, and BofA Merrill Lynch is under no obligation to ensure that such other trading ideas or recommendations are brought to the attention of any recipient of this
information.
In the event that the recipient received this information pursuant to a contract between the recipient and BofAS for the provision of research services for a separate fee, and in connection
therewith BofAS may be deemed to be acting as an investment adviser, such status relates, if at all, solely to the person with whom BofAS has contracted directly and does not extend beyond
the delivery of this report (unless otherwise agreed specifically in writing by BofAS If such recipient uses the services of BofAS in connection with the sale or purchase of a security referred to
herein, BofAS may act as principal for its own account or as agent for another person. BofAS is and continues to act solely as a broker-dealer in connection with the execution of any
transactions, including transactions in any securities referred to herein.
Copyright and General Information:
Copyright 2019 Bank of America Corporation. All rights reserved. iQprofile℠, iQmethod℠ are service marks of Bank of America Corporation. iQdatabase® is a registered service mark of Bank of
America Corporation. This information is prepared for the use of BofA Merrill Lynch clients and may not be redistributed, retransmitted or disclosed, in whole or in part, or in any form or
manner, without the express written consent of BofA Merrill Lynch. BofA Merrill Lynch Global Research information is distributed simultaneously to internal and client websites and other
portals by BofA Merrill Lynch and is not publicly-available material. Any unauthorized use or disclosure is prohibited. Receipt and review of this information constitutes your agreement not to
redistribute, retransmit, or disclose to others the contents, opinions, conclusion, or information contained herein (including any investment recommendations, estimates or price targets)
without first obtaining express permission from an authorized officer of BofA Merrill Lynch.
Materials prepared by BofA Merrill Lynch Global Research personnel are based on public information. Facts and views presented in this material have not been reviewed by, and may not reflect
information known to, professionals in other business areas of BofA Merrill Lynch, including investment banking personnel. BofA Merrill Lynch has established information barriers between
BofA Merrill Lynch Global Research and certain business groups. As a result, BofA Merrill Lynch does not disclose certain client relationships with, or compensation received from, such issuers.
To the extent this material discusses any legal proceeding or issues, it has not been prepared as nor is it intended to express any legal conclusion, opinion or advice. Investors should consult
their own legal advisers as to issues of law relating to the subject matter of this material. BofA Merrill Lynch Global Research personnel’s knowledge of legal proceedings in which any BofA
Merrill Lynch entity and/or its directors, officers and employees may be plaintiffs, defendants, co-defendants or co-plaintiffs with or involving issuers mentioned in this material is based on
public information. Facts and views presented in this material that relate to any such proceedings have not been reviewed by, discussed with, and may not reflect information known to,
professionals in other business areas of BofA Merrill Lynch in connection with the legal proceedings or matters relevant to such proceedings.
This information has been prepared independently of any issuer of securities mentioned herein and not in connection with any proposed offering of securities or as agent of any issuer of any
securities. None of BofAS any of its affiliates or their research analysts has any authority whatsoever to make any representation or warranty on behalf of the issuer(s). BofA Merrill Lynch Global
Research policy prohibits research personnel from disclosing a recommendation, investment rating, or investment thesis for review by an issuer prior to the publication of a research report
containing such rating, recommendation or investment thesis.
Any information relating to the tax status of financial instruments discussed herein is not intended to provide tax advice or to be used by anyone to provide tax advice. Investors are urged to
seek tax advice based on their particular circumstances from an independent tax professional.
The information herein (other than disclosure information relating to BofA Merrill Lynch and its affiliates) was obtained from various sources and we do not guarantee its accuracy. This
information may contain links to third-party websites. BofA Merrill Lynch is not responsible for the content of any third-party website or any linked content contained in a third-party website.
Content contained on such third-party websites is not part of this information and is not incorporated by reference. The inclusion of a link does not imply any endorsement by or any affiliation
with BofA Merrill Lynch. Access to any third-party website is at your own risk, and you should always review the terms and privacy policies at third-party websites before submitting any
personal information to them. BofA Merrill Lynch is not responsible for such terms and privacy policies and expressly disclaims any liability for them.
All opinions, projections and estimates constitute the judgment of the author as of the date of publication and are subject to change without notice. Prices also are subject to change without
notice. BofA Merrill Lynch is under no obligation to update this information and BofA Merrill Lynch’s ability to publish information on the subject issuer(s) in the future is subject to applicable
quiet periods. You should therefore assume that BofA Merrill Lynch will not update any fact, circumstance or opinion contained herein.
Certain outstanding reports or investment opinions relating to securities, financial instruments and/or issuers may no longer be current. Always refer to the most recent research report
relating to an issuer prior to making an investment decision.
In some cases, an issuer may be classified as Restricted or may be Under Review or Extended Review. In each case, investors should consider any investment opinion relating to such issuer (or
its security and/or financial instruments) to be suspended or withdrawn and should not rely on the analyses and investment opinion(s) pertaining to such issuer (or its securities and/or
financial instruments) nor should the analyses or opinion(s) be considered a solicitation of any kind. Sales persons and financial advisors affiliated with BofAS or any of its affiliates may not
solicit purchases of securities or financial instruments that are Restricted or Under Review and may only solicit securities under Extended Review in accordance with firm policies.
Neither BofA Merrill Lynch nor any officer or employee of BofA Merrill Lynch accepts any liability whatsoever for any direct, indirect or consequential damages or losses arising from any use of
this information.
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