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V' ESG is growing fast ... why now?
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UN PRI Has Grown to Over 1,900 Signatories
with $81.7 Trillion In AUM
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1. LOWER TOLERANCE 2. INVESTORS
OF CORPORATE ESG ARE PREPARED
INCIDENTS TOACT

More scrutiny, and
emerging
ESG risk factors may
impact profitability

Asset Owners are
allocating to ESG
strategies as more
regulation supports
it as part of fiduciary
duty

*United Nations Principles for Responsible Investing
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99% CAGR in ETF AUM Tracking
MSCI ESG Indexes since 2013
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4. IMPROVED ESG
RATINGS

3.ESGIS FINANCIALLY
RELEVANT

Ratings make it possible
to assess what was once
unmeasurable

Increasing research
suggesting that ESG
factors have improved
risk-adjusted returns, and
longer track records



P Viewing your investments: An evolution

Fundamental
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P Viewing your investments: An evolution

|'. Data II

* Markowitz * CAPM * Size factor °*Fama

& Modern French JI
Portfolio Model B
Theory

Market Data




P Viewing your investments: An evolution

1997-

Market Data
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V' Case study portfolio

Fund description Cumulative returns v. benchmark

* ~600 holdings S0% 7
* ~USD 480 m AUM 40% - )
~\
* Global equity —
* Multi-factor strategy with
fundamental overlay 20% -
* Aug 2014 — July 2019 10% -
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e Net portfolio return Benchmark return - Net active return

| N | Source: MSCL.  Sample portfolio versus MSCI ACWI August 1 2014 — July 1 2019 . 6



 Two views

Performance attribution
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| N | u Source: MSCL  Sample portfolio versus MSCI ACWI August 1 2014 — July 1 2019 .

MSCI Factor Box

Value

Low size
Momentum
Quality

Yield

Low volatility
Grow th
Liquidity

0.241  0.019
-0.177 -0.320
0.064  0.026
0.091  0.036
0.101  0.047
-0.111  -0.009
0.026 -0.004
0.051  0.024

0.222
0.143
0.038
0.055
0.054
-0.102
0.030
0.027

Top overweighted companies

Top 10 Securities by Weight

Samsung Electronics
AT&T Inc.

Royal Dutch Shell PLC
CV'S Health Corp.
Anthem Inc.

Tyson Foods Inc.
Verizon Comm Inc.
Johnson & Johnson
LAM Research Corp.
Kroger Co.

0.47 0.02 0.38 0.46
0.44 0.09 0.89 1.08
0.41 -0.10 0.64 0.27
0.40 -0.30 0.64 0.52
0.37 0.00 0.48 0.75
0.37 0.35 0.84 0.44
0.36 0.11 0.66 0.59
0.35 -0.15 0.53 1.94
0.33 0.09 1.01 0.84
0.29 -0.04 0.56 1.45



¥ The third view: ESG Ratings

Portfolio weight
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Source: MSCI ESG Research. Sample portfolio versus MSCI ACWI as of October 31 2018.
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¥ The third view: exposures to latent risks

Carbon

Toxic Emissions
: [

Difference fromweight in benchmark

30% -
20% -

10% -

e

-20% -

-30% -

Human Capital
Development

.‘ .
A15%  -10% % %. 0%. 5% 10% 15%

Difference in average score for benchmark

Source: MSCI ESG Research. Sample portfolio versus MSCI ACWI as of October 31 2018.

The portfolio was
overweight
companies where
toxic waste and
carbon are key risk
factors.



P Vale, S.A.

Portfolio weight -- Vale Ind ustry
(December 2017-December 2018) _ 2018 2017

0.30% - Earnings quality

0.25% A score

0.20% -

0.15% A Profitability

0.10% A

0.05% - Gross margin 34.3% 39.6% 38.0%
0.00% T T T T T T T T T T T T 1

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec )
EBITDA margin 22.8% 47.2% 47.7%

Contribution to portfolio return - Vale
(December 2017-December 2018) _ .
Operating margin 14.6% 32.1% 31.8%

0.08% ~
0.06% -
0.04% -

0.02% -
0.00% : Effective tax rate 25.5% (3.8%) 18.5%

Pretax margin 12.0% 18.7% 22.9%

-0.02% -
Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Net margin 7.6% 19.4% 18.7%
e Total return contribution Active return contribution === Specific contribution

| N | u Source: MSCl. Sample portfolio Dec 1 2017 — Dec 1 2018. Thomson Reuters, Sept 2019. 10



¥ In January 2019, a dam collapsed

H E : l Source: Worldminetailingsfailures.org
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¥ In January 2019, a dam collapsed

The dam near Brumadinho, Brazil, built for Vale's Corrego do Feijao mine, collapsed on January 25,2019

* 12 million cubic meters
of mine waste slurry
released

* Buildings were buried
or washed away with
the peopleinside

* AsofJuly 2,2019,
270 people confirmed
killed'

1. Kow smann, P. Magalhaes, L. Pearson, S. “Police probe of dam collapse in Brazil focuses on how much Vale may have
know n about Risks.” Wall Street Journal. July 2, 2019.

|| _L.i_ - Images: Digitalglobe. 12



PV WSJ: “Behind Vale’'s Deadly Dam Collapse:
Multiple Warnings That Went Unheeded”

Some consequences Some warnings

* USD 6.3 Billion total impairment charges * Poortrack record in preventing environmental
recorded by end of Q2; suspendeddividends incidents

* 24% of iron ore productionwas suspended — Samarco Dam collapse, 2015

* CEO and other executives stepped down, — Alleged water contamination in various locales

pending criminal charges (e.g., Onca Puma)

— Community Opposition challenged 18% of

Contribution to portfolio return — Vale reserves value at end of 20181

(Jan 2019 — July 2019) _ _ _
0.01% - * Lack of technical or operational expertise on

0.00% : : . , Coe— the board

-0:01% - __/\/ * MSCI| ESG Researchrates Vale as 0th
-0.02% - /_/\’ percentile for two relevant environmental
key issues

-0.03% -
Jan Feb Mar Apr May Jun Jul
e Total return contribution Active return confribution es==== Specific contribution

ttps: 1 article i W ed- 68'; Kowsmann, P. Magalhaes, L. Pearson, S. “Police probe of dam

coIIapse in Brazil focuses on how much Vale may have known about RISlG WaII Street Journal July 2 2019 MSCI ESG Research SNL Metals and Mining, ALOS World 3D —30m (AW3D30)
B H B Verswn 21 Baulzer Tatlana New dam d|saster puts Vale CEO deals, and dmdends under scrutiny." January 26, 2019; mwwmwwmwmm
- . -puts-vale-ce iden in 8A; MSCI sample portfolio Jan 1, 2019 —July 1, 2019; Impairment charges: “Q1 2019 Quarterly Results”, Vale.com

. May9 2019 Q2 2019 Quarterly Results Vale com July 31, 2019 Suspended production: “Q12019 Quarterly Results Vale.com May 9, 2019. Oth percentile as of December 2018= 13



V The ESG view: an outlier?
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Land Use key issue score (Oct 2018)

® Other Portfolio Metals & Mining Companies @ Vale

F L.-. Source: MSCl ESG Research. Sample portfolio and MSCl ESG Ratings scores as of Oct 31 2018.
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¥ The ESG view: an outlier on multiple counts?

100%
Vale stands out in

ag industry with a
§F combination of
g o § more controversies
I and poorer
LR ® s governance
e 20% A

|

0% ! T T T T —
0% 20% 40% 60% 80% 100%

Total controversies percentile (higher = more controversies)

MSCI ACWI (Oct 2018) Metals & Mining Industry @ Vale SA

F L.- Source: MSCl ESG Research. Sample portfolio and MSCl ESG Ratings scores as of Oct 31 2018. 15



¥ Mapping the problem

Vale Mines within 100 miles of Corrego do Feijao
Vale mines w ith major tailings failure
Vale mines w ith other ongoing controversies identified by MSCI ESG Research

@ Other Vale mines

November 5, 2015

60 million m3 spilled
. 19 Killed
Total dam collapse

January 25, 2019
12 million m3 spilled
270 Killed

.
0
m Samarco Dam Collapse

H-L ] 1 . - Source: MSCl ESG Research. ,



P 80% of dam failures are for two reasons

“Very serious” and “Serious” TSF failures

1958—2017 Primary causes Risk factors

18 - Overtopping * Pushing capacity limits
n 16 - « Exposure to flood risks
g 14 - and extreme weather
T 12 - events
2 10 -
|_
5 81
2 6 - Quality « Lagging environmental
E 4 problems management
z 5 commitments
0 : : ; ' ' . .  Failures in governance,
1950 1960 1970 1980 1990 2000 2010 2020 oversight and risk
® \Very serious failures  © Serious failures management
Source: MSCl ESG Research, World Mine Tailings Failures. January 2019. https://w orldminetailingsfailures.org/.
Zhang, L.M. Xu, Yuanhua. "Analysis of Earthen Dam Failures: A Database Approach. September 2009.
BREEE Y https://lwww.researchgate.net/profile/L_Zhang20/publication/232941358 Analysis_of _earth_dam failures_A database approa

B ch/links/5681fb0508ae1975838f994b/Analysis-of-earth-dam-failures-A-database-approach.pdf?origin=publication_detail. 17



P Major tailings dams failures (2012—2018)
42% in areas of high flood risk

[ It Vialalal

Waniji

Ranniat

Pond

Samarco 1

—em -

- Source: MSCI ESG Research, US Association of State Dam Safety https://damsafety.org/dam-failures; Global Flood Hazard
Frequency and Distribution fromColumbia University, and Center for International Earth Science Information Netw ork, SNL
I ¥ Metals and Mining, World Mine Tailings Failures Organization.
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P Mines in the sample portfolio today: 35% located in high flood
risk zones vs 15% for constituents of MSCI ACW I Index*

-

_ B

*MSCI ACWI constituents as of February 5,2019.

Source: MSCl ESG Research, US Association of State Dam Safety https://damsafety.org/dam-failures; Global Flood Hazard
Frequency and Distribution from Columbia University, and Center for International Earth Science Information Netw ork, SNL
Metals and Mining, World Mine Tailings Failures Organization.
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V' Improved ESG ratings

Our approachfocuseson id

entifying mostrelevantrisks by sector;

recording forward-looking managementdata; and incorporating
unique alternative data sources beyond company disclosed (or

More alternative data beyond company
self-reported data (~45% in our model)

100% -

80% -

60% -

40% -

20% - 350A’

0% -

% Contribution to ESG
Scores by Data Source,
2017

2,434 constituents of the MSCI ACWI Index as of November 30, 2017
Source: MSCI ESG Research

Company Disclosures

— Alternative Data
Sources

Voluntary
Company ESG Disclosure
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P The Track Record: Idiosyncratic Risks

Stock-specific risk channel

1. Better Risk
Management

Strong ESG profile

3. Lowertail risk

Number of large drawdowns by ESG Incident Frequency
quintile MSCI EM ESG Leaders v rest of MSCI
(MSCI World Index, January 2007 to May 2017) c 50
3
) N
58 30 A
X ™ v \/\/\ /
3% 20 v/
i *'qc-': o —
% G>) O T T T
©°  Jun-13 Dec-13 Jun-14 Dec-14
o
¥ ——Non-ESG Leaders ——ESG Leaders
Universe: MSCI Emerging Markets, time period from May 2013 to February 2015 and measure drawdowns over a period of up to3 years including February 2018;
m L r based on constituents of MSCI Emerging Markets ESG Leaders Index constituents versus constituents of the MSCI Emerging Markets Index excluded from the ESG 21

LeadersIndex



” The Track Record: Factor and ESG Premium

* Historically, factor-based quantitative strategies delivered better relative performance in
the Chinese equity markets than elsewhere in the world

* Integrating ESG historically enhanced return more in the China, emerging-market and
Asia ex Japan universes than in developed markets

Historicalannual factor premium (%) Historicalannual ESG premium (%)
5 5
4 4 3.9
3.3
3 3
2.2
2 2
1 1 0.7
0.4
0.0
’ Chlna China China World Asia EM World USA 0 -
All ex US  ex China EM Asia ex World ex Japan USA
Shares Japan Japan USA

- B T Diversified Multiple-Factor Indexes fromDecember 2008 to April 2019; historical annual ESG premium is based annualized
L.- active return (%) of MSCI ESG Leaders Indexes from December 2008 to April2019 22



P ESG on Beon

H 5 c I Source: MSCI Beon, September 17, 2019
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” The frontiers of new information

Current inputs into
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ESG ratings & analysis
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¥ About MSCI

MSCI is a leading provider of critical decision support tools and services for the
global investment community. With over 45 years of expertise in research, data
and technology, we power better investment decisions by enabling clients to
understand and analyze key drivers of risk and return and confidently build
more effective portfolios. We create industry-leading research-enhanced
solutions that clients use to gain insight into and improve transparency across
the investment process. To learn more, please visit www.msci.com.
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¥ Contact us

AMERICAS EUROPE, MIDDLE EAST ASIA PACIFIC
& AFRICA

Americas +1 888 588 4567 * Cape Town + 27216730100 China North 10800 852 1032 *
Atlanta + 1404 551 3212 Frankfurt ~ +4969 133859 00 China South 10800 152 1032 *
Boston +1617 5320920 Geneva + 4122 8179777 Hong Kong + 8522844 9333
Chicago +1 3126750545 London +44 20 7618 2222 Mumbai +9122 6784 9160
Monterrey + 5281 12534020 Milan +39 02 5849 0415 Seoul 00798 8521 3392 *
New York +1 212804 3901 Paris 0800915917 * Singapore 800852 3749 *
San Francisco +1 415836 8800 Sydney +612 90339333
Sao Paulo + 5511 3706 1360 Taipei 00801127513 *
Toronto +1 416 628 1007 Thailand 0018 00156207 7181 *

Tokyo +81 3 5290 1555
+ =toll free
msci.com

clientservice@msci.com




” Notice & disclaimer

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI”"), or MSCI’s licensors, direct
or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only. The Information may not be modified, reverse
engineered, reproduced or redisseminated inwhole orin part without prior written permission from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information.  For example (but without limitation), the Information may not be used to create indexes, databases, risk models, analytics,
software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment wehicles utilizing or based on, linked to, tracking or otherwise derived from the
Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR
REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION
PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, AC CURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct, indirect, special, punitive,
consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without
limitation (as applicable), any liability for death or personal injury to the extent that such injury results from the neglig ence or willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions. All Information
is impersonal and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment wehicle or any trading strategy.

Itis not possible toinvest directly in an index Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any) based on that index ~MSCI does
not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an
investment return related to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive
investment returns. MSCI Inc. is not an investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not reflect payment of any sales charges or fees an
investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCIindex
performance.

The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested performance results and actual results subsequently
achieved by any investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according tothe application of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include
MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by MSC1to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCl indexes. More information can be found inthe relevant index methodologies
on www.msci.com.

MSCl receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the
Investor Relations section of www.msci.com.

MSCI ESG Research LLC is aRegistered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI ESG Research, neither MSCI
nor any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and MSCI's products or services are not
intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included inany MSCI ESG Research materials may
include MSCl Inc., clients of MSCI or suppliers to MSCI, and may also purchase research or other products or services from MSCI ESG Research. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indexes or
other products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires alicense from MSCI. MSCI, Barra, RiskMetrics, IPD and other MSCI brands and product names are the trademarks, service marks, or registered trademarks of
MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was developed by and is the exclusive property of MSCland Standard & Poor’s. “Global Industry Classification
Standard (GICS)” is aservice mark of MSCl and Standard & Poor’s.
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