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Purpose and background of E-CREDA

We aim to improve access to and the understanding of available CRE data to facilitate higher quality applied research and interaction
between investors, data providers and academic

Our
objectives

Our
members

E-CREDA

Knowledge transfer

E-CREDA facilitates data vendors and
partners to develop their data products
and services by allowing investors and
managers' subscriptions to be shared with|
academic partners for specific applied
research projects of practical use to
investors and managers.

Data vendors

strictly confidential and not for general distribution

Exchange of insights

E-CREDA increases the practical
relevance of academic collaboration by
improving data access to a broader range|
of legacy and emerging data sources to
answer specific practical problems facing
investors and managers.

Investors

Diffusion of findings

E-CREDA promotes innovation in applied|
research by investors and managers by
allowing them to mobilise all the available
data and scientific approach to use them
in addressing specific market and
strategic issues.

Academics
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Our events, activities and publications

2024

* 40‘research update: Real estate tokenization

2023
* Annual conference: Research insight and market outlook
* 40‘research update: CRE lending and CM funding
» 40 research update: Air pollution and real estate

2022

* Annual conference: a new coolaborative path
* Research seminar: Real estate and multiverse

2021

* Annual conference

* Research seminar: Europe residential market analysis

» Research seminar: The new economic order for real estate
2020 « Research seminar: European real estate debt

* Inaugural conference

E-CREDA strictly confidential and not for general distribution 3




A European
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Our events, activities and publications (excerpt)

Emb« .
of Retrbfits %~

E-CREDA

Research Articles

Portfolio Diversification Across U.S. Gateway and Non-Gateway
Real Estate Markets

Martin Hoesli & Louis Johner ¥
Pages 523-552 | Received 07 Jul 2021, Accepted 25 Jan 2022, Published online: 14 Apr 2022

66 Cite this article https://dol.org/10.1080/08965803.2022.2038902 ) Sl toreoetes

Articles

Does Retrofitting Pay Off? An Analysis of German Multifamily
Building Data

Alexander Groh &%, Hunter Kuhlwein & Sven Bienert
Pages 95-112 | Received 03 May 2022, Accepted 03 Oct 2022, Published online: 03 Nov 2022

M) Check for updates.

&6 Cite this article https://doi.org/10.1080/19498276.2022.2135188

%p EMBODIED CARBON OF RETROFITS: Ensuring the
o Ecological Payback of Energetic Retrofits

Posted on 25/09/2023

strictly confidential and not for general distribution

RESEARCH BRIEF T5e R fbe
The price of clean air - Quantifying air pollution exposure in real estate decisions

& PATRIZIA

Forecasting office rents with ensemble models - the case for European real
estate markets

Benedict von Ahlefeldt-Dehn, Marcelo Cajias, Wolfgang Schafers «

Journal of Property Investment & Finance DOWRLOADS

REAL ESTATE
EcoNoMmics

ORIGINALARTICLE & OpenAccess @ @ @ @
Interpretable machine learning for real estate market analysis
Felix Lorenz, Jonas Willwersch i Marcelo Cajias, Franz Fuerst

First published: 31 May 2022 | https://doi.org/10.1111/1540-6229.12397 | Citations: 5



https://www.tandfonline.com/doi/full/10.1080/08965803.2022.2038902
https://www.tandfonline.com/doi/full/10.1080/19498276.2022.2135188?cookieSet=1
https://docs.google.com/viewerng/viewer?url=https://www.crrem.eu/wp-content/uploads/2023/09/Report-Embodied-carbon-vs-operational-savings_Sep23.pdf&hl=en
https://e-creda.com/onewebmedia/PATRIZIA%20Research%20Brief%20-%20ECREDA%20-%20Air%20Quality%20Premium%20Landscape.pdf
https://www.emerald.com/insight/content/doi/10.1108/JPIF-11-2021-0094/full/html
https://onlinelibrary.wiley.com/doi/full/10.1111/1540-6229.12397

A
AA

Euro

pean

(E-CREDA)

E-CREDA Academic Research: Goals, selection criteria and application

Project goal

E-CREDA provides young
academics with the opportunity
to access unigue real estate data sets
to carry out research projects.

E-CREDA .
The goal is to select researchers that
research possess the requisite knowledge,
projects skills, and passion to collaborate

effectively on the selected
research projects.

Whenever researchers have identified
a specific research project that
requires the usage of data, E-CREDA
can act as a facilitator and advisor
for obtaining real estate data.

E-CREDA strictly confidential and not for general distribution

Selection criteria

The selection of researchers will be based
on a throughout evaluation of their academic
achievements, relevant and necessary
experience and commitment
to the objectives of the project.

Additionally, consideration will be given
to diversity, including disciplinary backgrounds,
perspectives and demographics, to foster
dynamic
and inclusive research environment.

The selection process may involve
reviewing application, conducting
interviews, and consulting with
faculty advisors.




E-CREDA 40’ Research Update

Quantifying the price expectations gap in CRE — illiguidity
In European markets

Attendees will explore methodologies for assessing price discrepancies and examine case studies that highlight the impact of liquidity
constraints on property valuations

12th of September
15:00 - 15:40 CET
Online seminar

Registration

Tom Leahy PhD Dorinth van Dijk | | |

. Princinal E ist at D E-CREDA improves the access to and understanding of available CRE data to
_CapltaI-Markets research rncipal Economist at Ve facilitate higher quality applied research and more frequent interaction between
In Europe at MSCI Nederlandsche Bank investors, data providers and academics to achieve data parity with other major

asset classes, like stocks and bonds


https://e-creda.com/
https://forms.office.com/Pages/ResponsePage.aspx?id=nS9VD7GUBkO23ofPiDeiSXPjITJ7vrdLuLG4P5cbtWpUOUgwUTgzMkxGOUZCVU02VkxNTkxJSzUxRS4u

Quantifying the price expectations gap in CRE - illiquidity
in European markets - Scientific background

Dorinth van Dijk
De Nederlandsche Bank

September 12, 2024

E-CREDA Research update
Views expressed are those of the author and do not necessarily reflect official positions of De Nederlandsche Bank
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Introduction

e Market liquidity is crucial in any investment class and is defined as the “ease to
sell properties”

e In private CRE oftentimes volume is used, Fisher, Gatzlaff, Geltner, and Haurin,
2003 (FGGH) explore dynamic relationship between liquidity and price by
quantifying indices of demand (potential buyers) and supply (potential sellers)

e Demand tends to move quicker, leading to the well-documented pro-cyclicality in
market liquidity and price returns

e The gap between demand and supply can serve as a liquidity metric for private

commercial real estate markets



e The goal of our paper was to extent FGGH in two ways: regionally and in a repeat

sales framework
e This enables to model the be used better in practice

e Today | discuss the method of the original paper (van Dijk, Geltner, and van de
Minne, 2022)

e And some results of a follow-up paper (Van Dijk and Francke, 2021)

o MSCI publishes “Price expectations gap” based on the market liquidity measure in

our paper



Stylized theory




Measuring liquidity: reservation prices in normal market

Demand

——— Supply

Transaction Frequency

Reservation Price



Measuring liquidity: reservation prices in normal market

Transaction Frequency

Reservation Price



Downturn t=1: buyers to the left!

Transaction Frequency

Py Py Reservation Price
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Downturn t=2: sellers move to the left!

Transaction Frequency

Reservation Price



New equilibrium t=2: normal market liquidity and lower prices

Transaction Frequency

Reservation Price

PEG, = PEGy < PEG;



Some econometrics




Econometrics to derive reservation prices and Liquidty Metric

e Adapt Heckman selection model for repeat sales developed by (Gatzlaff and
Haurin, 1997)

e Estimate probability of sale:
St =+ Xiw+mis, ni,e ~ N(0,1).
= Pr(Sie = 11Xi) = ®(7: + Xiw)
e Estimate the Bayesian repeat sales model:

Pit — Pis = Bt — Bs + 0en(A2 — A1) + v, vi ~ N(0,02)
0%
Aﬁt — PAﬁtfl oy gtv gt‘ ~ N(Oa m)

e )\ are the “inverse Mills Ratios” from the probit

10



Econometrics to derive reservation prices and Liquidity Metric

e Combine probit and RS results to obtain investor demand, supply, and liquidity
indices:

2
i = BB _ o
Bt Bt

e Some assumptions: whole property universe is observed, price midpoint between
buyer and seller, reservation prices normally distributed with constant variance,
sales at arm'’s length, no renovations

e Complete model €23

11



Empirical results




Indices: New York City
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e Demand moves quicker than supply: market liquidity leads price movements
12



Procyclical liquidity
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Recovery magnitude
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Demand (red) drops and recovers more strongly than supply (green)

— Procyclical market liquidity
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Commonality in (US) price indices

Log price index

2005

2006 |-
2007
2008
2009
2010 |-

2014
2015
2016 |-
2017
2018 |-

e Prices move similarly...

14



Commonality in (US) market liquidity

(% of price)

Liquidity Metric

2005

2006 |-
2007
2008 |
2009
2010 |-
2011
2012
2013
2014
2015
2016 |-
2017
2018 |-

e ...but not nearly as much as liquidity!

e Prices are determined by global capital markets + local space markets, market

liquidity mostly by capital markets (Van Dijk and Francke, 2021) 5



Conclusions




Conclusions

e We introduce a way to measure market liquidity in private commercial real estate
markets

e Measure is applicable in a repeat sales framework and to local markets
e Three facts about market liquidity:

1 Market liquidity is pro-cyclical (market indicator)
2 Market liquidity moves quicker than prices (leading indicator)
3 Market liquidity co-moves extremely strongly across markets (diversification)

16
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Reservation price model (long)

Starting point are the reservation prices:
b b b, b
RP?y = B¢ + Xia® + €74,
RP;, = B{ + Xia® + € ;.
Normal hedonic model estimates the following:

1 1 1

E(Pix) = 5 (B + B7) + 5Xi(a® + o) + S E((e7: +&5,)IRP}: > RPF),
E(Pit) = Bt + Xioo+ E(gi ¢|RP?, > RPE,).

We observe S;; = 1 if a transaction is consummated:

Si*,t = RPiIft - R'Dis,t = (55 - B)+ Xi(ab —a®)+ (E?,t - 5?,»:)-

Back to GHEID.



Estimate the following probit:
Sty =t + Xiw + i, nit ~ N(0,1).
= Pr(S; ¢ = 1|X;) = ®(v: + Xiw),
The coefficients are estimated up to scale factor o:
q=7/0= (B - B])/o,

& =w/o=(a?—a)/o.

Calculate IMRs and plug these in the two sales equations:

EF

Si,s = 1) = 55 + Xia + E(Ei,s|5i,s = 1)7
= Bs + Xja + 013A1 + 023)2,
E(P;i:|Sit =1) = B: + Xjoe+ E(€it|Sis = 1),
= Bt + Xja + 0141 + 02.4)2.

Rack to €D



This results in the following repeat sales equation:
P} — Pf = Bt — Bs + (01,4 — 01,3)As + (02,4 — 023) At + ;.
We estimate the following restricted version:

Pit— Pis= Bt — Bs + 0en(M2 — A1) + v, v; ~ N(0,02).

The conditional expected variance of the pricing errors (5,%) is:
E(Elz,t|5i,t =1)= ‘75 - U?,n(% + Xiw))\i,ty
where 02 = Var((sf”t +€74)/2) = (02 +02)/4 = 0?/4.

Rewriting yields:

=

IX
—

Do 1. v.. A



From the probit we have 4 = (ﬂAf? = gf)/&, we also have ; = %(BA? + BAf)

%3?2251—5?3

4 = (8P —2B: — BP)85,
A ~ ]_A R
5? = P+ EU’Yt-

Similarly:

Back to @ED.



Two-step approach (Heckman, 1979)

Probit is estimation by Maximum Likelihood

Repeat sales model is estimated in Bayesian framework
e MCMC methods, NUTS in RStan (Hoffman and Gelman, 2014)
Chains=4, lterations per chain=6000, Warmup=3000



The Price Expectatlon
Gap In Action

12 September 2024

Tom Leahy, Executive Director, Real Assets Research




Office iInvestment has plummeted across Europe

B United Kingdom B Germany France ® Nordics
€90B

€808
€708
€60B -
€508
€408
€308
€208
€108

€0B

M S C I Offices Volumes. All Europe. H1 Only. Transactions €5m+

Information Classification: GENERAL

Rest Europe




But how can we quantify the illiquidity in European offices?

— France — Germany — UK

20%

NS
AAA/ 'J’I\ \"' VRS .
\,W

-30%

-40%
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M S C I Offices. MSCI Price Expectations Ga
P P Information Classification: GENERAL




But how can we quantify the illiquidity in European offices?

— London - Office — Paris - Office —— German A Cities - Office

30%

20% IS

/'*l WA‘}

0% \ . !Av \Va __
-10% ‘ / ‘
\V
-20%

-30% \

-40%

-50%
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M S C I Offices. MSCI Price Expectations Ga
P P Information Classification: GENERAL




How does this compare to other global office markets?

Paris

German A Cities
Amsterdam
Tokyo-5-Wards
Sydney

London

Manhattan

San Francisco

Seoul

-45% -40% -35% -30% -25% -20% -15% -10% -5% 0%

M S C I MSCI Price Expectations Gap, Q3'23. Offices Only Information Classification: GENERAL




How is office liquidity faring vs. other asset classes

15%
10%
5%
0%
-5%
-10%
-15%
-20%
-25%
-30%
-35%

MSCI

Netherlands

MSCI Price Expectations Gap. Q2'24

Germany

B Industrial

Office

UK

Information Classification: GENERAL
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Does it reflect ‘actual’ market conditions in London?

40%
30%
20%
10%
0%
-10%
-20%
-30%

'13 '14 15 '16 '17 '18 '19 '20 21 '22 '23 '24

—Actual ask vs. sale price ——Price Expectations Gap

M S C I London Offices. Average recorded gap between asking and sale prices for sold assets vs. MSCI modelled bid-ask spread
Information Classification: GENERAL




New London House

For example...

6 London St London, London EC3R 7 GER

FIND PEERS VIEW SURVEILLANCE CLIMATE VALUE-AT-RISK REPORT

7.941 m2 chd office owned by Whitbread

As of September 6, 2024

A~

I Property History - 4 Events

M2
Transaction M=/ Units Price (£) ] Owner/Buyer + Broker
Date Year Blt/Reno £/M?/Units El Seller ++ Broker i
Prop Type #Bldgs /Firs Cap Rate Lender(loan amt) Comments ‘
Sale 7941 m? £56,500,000 confmd Il Whitbread from [ Orchard Street Invt Mgmt OBO Office - CBD property; street retail, to be Commercial- Hotel; prior sale: May-15 [More]
Sep'23 1975/1993 £7115 /fm? St James's Place Wealth by 4 Cushman & (£50.4m); planned Redevelopment: hotel,Frame Real Estate advised buyer; |
Office 1 bldg/13 firs 4.2% in place Wakefield ‘
Terminated 7941 m® £70,000,000 approx E Crchard Street Invt Mgmt OBO St James's Place Office - CBD property; street retail; Tenants: DAS Legal Expenses, Regus; prior sale: May- i
Apr23 1975/1993 £82815/m? Wealth by #* Cushman & Wakefield 15 (£50.4m);
Office 1 bldg/13 firs
Sale 7947 m? £50,400,000 confmd 1 Orchard Street Invt Mgmt OBO 5t James's Place 64% occ_;Office - CBD property; street retail; Tenants: HSE Engineering Insurance, [Mare]
May 15 1975/1993 £6,347 /m? Wealth from [l Aberdeen by 4 JLL Canopius; partial interest (50%); prior =ale: Jun-07 (£58.1m); price reflects 100%
Office 1 bldg/13 firs 9.9% in place valuation;
Sale 79471 m? £58,100,000 confmd [ Invista Real Estate OBO 5t James's Place Wealth by  65% occ Office - CBD property; street retail; Tenants: AON; partial interest (50%); price
Jun 07 1975/1993 £7.317 /m® & BH2 ; JLL from H Landsec by #* King Sturge reflects 100% valuation;
Office 1 bldg/13 firs

MSCI &

Otrice
Sale
May ‘15
Office
Sale

Jun'07
Office

1 bidg/ 13 Tirs

7,941 m? £50,400,000 confmd
1975/1993 £6,347 /m?

1 bldg/13 firs 5.9% in place

7941 m? £58,100,000 confmd
1975/1993 £7317 /m?

1 bldg/13 firs

64% occ_;Office - CBD property; street retail; Tenants: HSB Engineering Insurance, More]
Canopius; partial interest (50%); prior sale: Jun-07 (£58.1m); price reflects 100%
valuation;

[ Orchard Street Invt Mgmt OBO St James's Place
Weaith from [l Aberdeen by ¢ JLL

[ Invista Real Estate OBO St James's Place Wealth by 65% occ_;Office - CBD property; street retail; Tenants: AON; partial interest (50%); price
# BH2 ; JLL from E Landsec by #* King Sturge reflects 100% valuation;

Information Classification: GENERAL



UK offices — note the different outcome between Covid and
current downturn

Price Expectations Gap (rhs) CPPI (indexed to Q1'22) Asset Value (Indexed to Q1'22)
110 20%
15%
100
10%
90 5%
80 0%
-5%
70 -10%
60 -15%
-20%
50
-25%
40 -30%

08 '09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

M S C I UK Offices. CPPI vs. Asset Value vs. Price Expectations. . .
Information Classification: GENERAL




Adding the price expectations gap gives us multiple views on
how a market is performing

UK Offices Pricing, Valuation and Liquidity, Q1’23, YOY Change

M Transaction M Valuation M Listed M Liquidity

0%

-5%

-10%

-15%

-20%

-25%

-30%

-35%
MSCI UK IMI Price MSCI UK IMI  MSCI Index CPPI Hedonic Q1'23 Price Capital
Core Real Expectations Liquid Real Asset Values Expectations  Liquidity
Estate Adjusted CPPI Estate Gap Score

M S C I UK Offices, Q1'23, YOY Change . I
Information Classification: GENERAL




Questions




With MSCI Real Assets you can:

Identify commercial propertiespgtransactions, key
players, pricing, performance, and more.

We b rl N g real assets Benchmark your investments against the market with
: our standard and eustem indexes.
clarity through game-

C h an g | N g d ata Manage performancg, strategy, and tenant risk by

gaining a detailed view of your investments.

Assess the future costs incurred by:-real estate assets
due to climate change.

Supercharge your models by leveraging our data
through our APIs and Snowflake.




tom.leahy@msci.com
will.robson@msci.com R

e
#nm s
MM sy kv AN


mailto:tom.leahy@msci.com
mailto:will.robson@msci.com

About MSCI

MSCI is a leading provider of critical decision support tools and services for the
global investment community. With over 50 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.

MSCI

Information Classification: GENERAL
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http://www.msci.com/

Notice and 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 in whole or in part without prior written permission from MSCI. All rights in the
Information are reserved by MSCI and/or its Information Providers.

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 vehicles 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, ACCURACY,
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 negligence 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 may include “Signals," defined as quantitative attributes or the product of methods or formulas that describe or are derived from calculations using historical data. Neither these Signals nor any description of historical data are intended to provide investment advice or a
recommendation to make (or refrain from making) any investment decision or asset allocation and should not be relied upon as such. Signals are inherently backward-looking because of their use of historical data, and they are not intended to predict the future. The relevance, correlations and
accuracy of Signals frequently will change materially.

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 vehicle or any trading strategy.

Itis not possible to invest 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 thatindex. 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. The calculation of indexes and index returns may deviate from the stated methodology. 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 MSCI index 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 to the 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 MSCI to 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 MSCI indexes. More information can be found in the relevant index methodologies on www.msci.com.
MSCI 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 msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. 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 a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such, provided that applicable products or services from MSCI ESG Research may constitute
investment advice. 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. MSCI ESG and climate ratings,
research and data are produced by MSCI ESG Research LLC, a subsidiary of MSCI Inc. MSCI ESG Indexes, Analytics and Real Estate are products of MSCI Inc. that utilize information from MSCI ESG Research LLC. MSCI Indexes are administered by MSCI Limited (UK).

Please note that the issuers mentioned in MSCI ESG Research materials sometimes have commercial relationships with MSCI ESG Research and/or MSCI Inc. (collectively, “MSCI") and that these relationships create potential conflicts of interest. In some cases, the issuers or their affiliates
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