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This paper shows that the well-known phenomenon of ESG confusion translates into substantial returns
dispersion among sustainable investment strategies. Analysing a dataset of sustainable index funds
investing in US equity markets, we identify annual return differentials of up to 18.5% across funds.
Differences in CAPM alpha or in industry-adjusted returns are even more pronounced, reaching up
to 25.3%. Contrary to the notion of a common sustainability factor driving ESG strategies, our results
underscore the presence of significant fund-specific risks. Evaluation of performance persistence
shows that selecting funds based on past performance or tracking error fails to generate performance.
Overall, our findings reveal that fund selection risk is a material issue for ESG investors.




Executive Summary
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Executive Summary

Investors increasingly incorporate Environmental, Social, and Governance (ESG) criteria - also
known as sustainability criteria — into their investment strategies. However, defining sustainability
and identifying material ESG issues remain contentious. The absence of clear standards has led to
a large disparity of metrics, a phenomenon commonly referred to as ESG confusion.

Investors interested in sustainable investing strategies must assess whether such confusion has
an impact on financial performance. We address this question by examining the performance
dispersion in the cross-section of a set of ESG funds invested in the US stocks. Our findings reveal
substantial performance disparities in the cross-section of these ESG funds. Over a six-year
period, the difference in annualised returns between the best and worst ESG funds is 6.5% when
adjusting for differences in market exposure. When removing effects due to differences in industry
exposure, the difference remains high with 4.9%. Over single years, the dispersion can be even more
dramatic, reaching a maximum of 22.5% in terms of returns adjusted for market exposures, and 25.3%
in terms of industry-adjusted returns. This large dispersion shows that fund returns are not mainly
driven by a common sustainability factor. Instead, fund returns largely depend on fund specific
choices of how to integrate ESG information. This suggests that ESG investors face substantial fund
selection risk. Importantly, traditional fund selection strategies like relying on past performance or
tracking error are inadequate for predicting future ESG fund performance.

In conclusion, our evidence emphasises that inconsistencies in ESG approaches contribute to
significant cross-sectional dispersion in the performance of ESG investment products. Investors
need to be aware that fund selection risk is a material issue for sustainable investment strategies.




1. Introduction
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1. Introduction

Over the past years investors have been showing an increasing interest for integrating non-financial
considerations, such as environmental, social, and governance (ESG) criteria, in their financial
decisions'. The growth of the exchange-trade-fund (ETF) market has fostered the adoption of such
investment practices. Today ESG-motivated investors, or ESG investors, can choose from a number of
ETFs that tilt towards sustainability and which employ systematic and transparent approaches. The
appeal of these Sustainable ETFs is that they offer a cost-effective way to accommodate investors’
interest or preference for sustainability.

In a related paper, Bruno and Goltz (2023), we show that over the past decade the market of
Sustainable ETFs achieved overall a performance that was statistically indistinguishable from the
one of its reference benchmark. While a zero outperformance may not be enticing from a financial
point of view, the prospect of avoiding at least significant losses may attract those investors that are
interested in sustainability to satisfy non-financial motives. But should investors expect to achieve a
similar performance with any Sustainable ETF?

One might be tempted to assume that a common sustainability factor drives most of the
performance of all the Sustainable ETFs. The reason for this would be that the Sustainable ETFs all
tilt towards sustainability and they are all passive strategies, so there is no room for management
skill to affect their performance. As they all tilt towards the same theme in a passive way, cross-
sectional dispersion in Sustainable ETFs’ performance should be minimal. ESG investors may then
be justified in expecting to obtain a similar performance regardless of the specific Sustainable ETF
they choose. Would this expectation be accurate? Is there truly just a small cross-sectional variation
in the performance of the Sustainable ETFs?

A large cross-sectional variation would pose a risk to those investors seeking to increase the
sustainability of their portfolio employing only a specific ETF2. For these investors the risk would be
to end up with a performance that strongly deviates from the one of the overall Sustainable ETFs'’
market. However, even if there was a substantial cross-sectional dispersion in performance, one
could argue that ESG investors would not truly face a risk if they could easily distinguish the best
Sustainable ETFs from the worst ones. But is such a distinction possible?

These are the questions that form the basis of our inquiry, and we summarise them all in a single
general question: Do ESG investors face fund selection risk? To answer this question, we use a
novel dataset of ETFs investing in the US equity universe that integrate sustainability criteria in a
systematic and transparent way — in short, the Sustainable ETFs. We quantify the fund selection risk
of the sustainable investors computing the dispersion in performance in the cross-section of the
Sustainable ETFs. In addition, we analyse whether investors can use observable ETFs’ characteristics,
such as past performance and tracking error, to identify Sustainable ETFs that perform consistently
better than others and so reduce their fund selection risk3.

1 - The 2022 USSIF report on sustainable investing trends (USSIF, 2022) reports that the total amount of assets professionally managed in the US in 2022
was USD66.6 trillion, of which USD8.4 trillion (or 12%) was invested following some sort of sustainability practice.

2 - An ESG investor may prefer to invest in a single ETF because it is more convenient and easier to manage than investing in a portfolio of Sustainable ETFs,
but also because the ESG approach implemented by a specific ETF may be more aligned with their type of preferences for sustainability.

3 - Notice that in this work we are purely concerned with the cross-sectional dimension of the risk within the universe of Sustainable ETFs. We do not analyse
the performance of the average Sustainable ETF. For this the interested reader can find an extensive analysis in our previous work, Bruno and Goltz (2023).
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To obtain our cross-section of Sustainable ETFs, we put much effort into going through the official
documentation of dozens of ETFs. We did this to ensure that we included only those ETFs that

1) limited their investment universe to US equities;

2) that actually incorporated ESG information passively into their construction process; and

3) that did not explicitly tilt towards possible alternative performance drivers such as factors and
sectors.

This selection enables us to attribute the cross-sectional variation in the performance of sustainable
ETFstodifferencesintheirapproachestointegrating sustainability, thereby eliminating confounding
effects on performance such as geographic bias, management skill, or non-ESG tilts.

Because we want to analyse differences in performance that we can attribute to the ESG component,
we evaluate the performance of each ETF adjusted for market and industry exposures. To do this,
we follow the advice of Berk and van Binsbergen (2017) and use comparable benchmarks that we
construct using ETFs that invest in the same universe as our selection of Sustainable ETFs.

We find a large and economically meaningful variation in performance within our selection
of Sustainable ETFs. Over the whole sample, the difference in performance between the best and
the worst performing Sustainable ETFs (dispersion) is 6.5% per year if we adjust performance only
for market exposure, and 4.9% per year if we account for industry contributions too. Over shorter
time-samples (full calendar years), the dispersion can reach 22.5% if we adjust performance for
market exposure alone, and 25.3% when we also adjust for industry exposures?.

We also find that observable fund characteristics, typically used in the mutual fund literature, do
not help to distinguish the best Sustainable ETFs from the worst ones. In fact, we find no evidence
of performance persistence, meaning that Sustainable ETFs that were the best performers in the
past do not continue to be the best in the future. Only a minority of the Sustainable ETFs in the
top quintile of past performance are also in the top quintile of future performance. Moreover, the
difference in the performance (performance spread) between the Sustainable ETFs in the top and
the bottom quintile portfolios based on past performance is statistically indistinguishable from
zero. Using tracking error and the interaction of tracking error with past performance we obtain
similar results; we are not able to distinguish the best from the worst Sustainable performing ETFs
in the future. Overall, our findings suggest that ESG investors face considerable fund selection risk,
and that they cannot reduce this risk using information from observable funds characteristics.

We also contribute to the sprouting literature on ESG. Several papers have studied the relationship
between ESG and risk-adjusted performance, and, as highlighted by three recent literature reviews
(Gerard 2019, Matos 2020, and Liang and Renneboog 2021), there is no consensus so far on the
matter. One of the problems is that there is no consensus on the definition of sustainability or
ESG, and different definitions of sustainability can give rise to very different stock classifications as
shown in Avramov et al. (2022), Berg, Kdlbel, and Rigobon (2022), and Amenc, Goltz, and Naly (2023).

4 - We focus on the difference in performance over the full cross-sectional range (best vs worst) as this describes the maximum fund selection risk taken
by ESG investors, but we show that the differences in performance are also large when we look at less extreme quintiles of the cross-sectional distribution.
For example, we find that the difference in CAPM alpha between the 80th and 20th percentiles of the distribution is 1.7% over the full sample and can be
as high as 7.1% over a single year.
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The result of this inconsistency in ESG definitions is that they can lead to a large dispersion in the
performance achieved by different ESG strategies. For instance, Edmans (2011) finds that companies
with high employees’ satisfaction, which are generally associated with high sustainability, achieve
positive risk-adjusted returns. Meanwhile, Hong and Kacperczyk (2009) find that companies that
operate in ‘sinful’ industries®, which are generally classified as low sustainability, also achieve
positive risk-adjusted returns.

We show that the dispersion in the ESG-performance relationship is also reflected in real-world
products (i.e., our Sustainable ETFs). Other papers have shown evidence of cross-sectional variation
in performance of funds that have sustainability objectives, notably Lean, Ang, and Smyth (2015), and
Capelle-Blancard and Monjon (2014). However, these two studies analyse a cross-section of mutual
funds, whose performance can be affected by management skill. Instead, by using only passive
ETFs, we ensure that our performance dispersion arises from the differences in the systematic ESG
approaches adopted by the different Sustainable ETFs and not from differences in management
skill.

The link between the dispersion in performance and the ESG-definition confusion allows us to
highlight another important implication of our results. ESG investors should be on the alert for the
risk of data mining when presented with positive results from a particular Sustainable ETF. Given
that different definitions of sustainability can generate very different performances, the existence
of many ETFs that use different definitions of sustainability will increase the likelihood of finding at
least some Sustainable ETFs that outperformed in-sample. This may give the impression that there
are at least some ESG approaches that can consistently outperform. However, this outperformance
will not likely repeat out-of-sample, as our results on the lack of persistence in performance show.
We stress this point as recent evidence from the literature shows that this may be a salient risk
for investors. Specifically, Ben-David et al. (2023) show that ETFs that have recently outperformed
tend to generate high attention and high demand among investors®, especially ETFs that follow
specialised themes such as ESG. This suggests that investors can easily fall into the trap of giving
too much attention to recent performance and, because of the ESG-definition confusion, this is
particularly dangerous for ESG investors. In fact, given the quantity of different ESG approaches that
one can use to create Sustainable ETFs, it will always be possible to point out to some Sustainable
ETFs that have recently generated enough positive performance to attract attention. This is another
aspect of the fund selection risk that ESG investors have to face and which they should carefully take
into account.

The rest of the paper is organised as follows. Section 2 presents our data; we describe our selection
of ETFs and report the cross-sectional distribution of the characteristics of our Sustainable ETFs. In
Section 3 we describe how we measure performance of the Sustainable ETFs. Section 4 reports the
analysis of the cross-sectional variation in the performance of the Sustainable ETFs. Section 5 reports
the analysis of the persistence in performance. In Section 6 we analyse the relationship between
tracking error and the performance of the Sustainable ETFs. Section 7 presents our conclusions.

5 - Tobacco, Alcohol, and Gambling.
6 - Estimated from funds’ flows.
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Our primary source of data is Refinitiv Eikon Datastream, from which we obtain total returns, market
values, and total expense ratio at a daily frequency for all the ETFs in our analyses. These include
the sustainable ETFs and those that we use as benchmarks. For all the ETFs, we obtain data for their
entire life up until the end of our sample, which is 31 December 2022. In the rest of the section, we
describe the list of the sustainable ETFs and their benchmarks.

2.1 The sustainable ETFs

We obtain our initial list of Sustainable ETFs from Bloomberg?, selecting all the equity ETFs that
are categorised?® as either “Socially Responsible” or “ESG". We focus on ETFs tracking US equities
because itis the largest equity market®. Limiting our analysis to the ETFs that invest in a well-defined
geographic region also enables us to avoid the contamination of any geographical bias linked to
ESG ratings. We ensure that the funds’ investment focus is limited to the US equity universe by
checking official documents linked to the ETFs'0.

Amongst the remaining ETFs, we impose three requirements for inclusion in our Sustainable
Investing Portfolio.

1) The first and main requirement is that the construction of the ETF portfolio should reflect a
sustainable investing approach, thus we require a self-declared ESG objective. We manually check
the description of the ETFs and retain only the funds that mention explicitly the integration of ESG
information in their portfolio construction process'!. We do this because focusing on funds that use
transparent and systematically replicable methodologies to tilt towards sustainability allows us to
avoid the confounding effect on performance of managers’skills.

2) As asecondrequirement, we want the sustainable ETFs not to be polluted by explicit tilts unrelated
to ESG. Thus, we exclude the ETFs with explicit smart beta or industry tilts'2.

3) Finally, we require ETFs to have a minimum of 148.2 weeks of return history (95% of three years
of observations) because we need sufficient observations to estimate factor exposure at the fund
level. This brings our list of sustainable ETFs to a total of 34 ETFs.

Table 1 shows the cross-sectional distribution of some characteristics of the sustainable ETFs at the
end of our sample. We report the distribution of the market value (in USD millions) at the end of
our sample (31 December 2022), the distribution of the total expense ratio'3 (also at the end of our
sample), the distribution of fund age, and the distribution of the annualised tracking error'4 relative

7 - We use Bloomberg’s Fund Screening function to extract the initial list of sustainable ETFs. We make our extraction as of June 2022.

8 - Bloomberg uses documents provided by the fund company (prospectus, fact sheet, annual/semi-annual reports) to classify the funds (see Bloomberg, 2013).
9 - In Bruno and Goltz (2023) we provide details on the evolution of the total AUM of the market of the Sustainable ETFs in our list over a period of 10 years.
We show that this market has experienced a remarkable growth in popularity among investors over the last ten years. we report details on the Starting at
about USD350 million in 2012, the market value of sustainable ETFs has grown to almost USD 100 billion at the end of 2022.

10 - For each ETF, we conduct our checks looking at fact sheets, the prospectus or the website of the ETF provider or the provider of the index tracked by the ETF.
11 - We only check whether the ETFs integrate ESG criteria in the construction process of their portfolios, we do not attempt to distinguish between ‘true’
ESG practices and ‘greenwashing' For a discussion on ‘greenwashing’in the funds’industry, see Gibson Brandon et al. (2022).

12 - This means that we exclude funds that claim their objective is to gain exposure to a single industry (e.g., utilities or technology) which implies 100%
exposure to this industry.

13 - Total Expense Ratio (after waivers/reimbursements are subtracted, but before expense offsets/brokerage service arrangements are subtracted) as
reported in the financial highlights in the annual report.

14 - For each sustainable ETF in our list, we compute the tracking error relative to the SPDR 500 ETF. To account for non-synchronicity in returns we use a
SPDR 500 ETF traded in North America for the sustainable ETFs traded in North America and a SPDR ETF traded in Europe for the sustainable ETFs traded in

z(RE—Rf'i)z

Europe. In practice, for each ETF we compute the tracking error as TE! = Y

in which R} is the return of the ETF ‘7, Rf’i is the return of the

SPDR 500 ETF used as benchmark for the sustainable ETF ‘i, and ‘T is the number of weeks for which the ETF ‘/'is available. We then annualise the tracking
error multiplying by the square root of 52 because we use weekly returns.
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to the US equity market index. From Table 1, we can already see that, although our cross section is
quite narrow, we have a large dispersion in terms of characteristics. This means that our selection
of Sustainable ETFs should provide a good representation of the sustainable investing approaches
available to investors in practice.

Table 1: Descriptive statistics sustainable ETFs invested in US equity

Market Value Total Expense Ratio Age since Inception Tracking Error

(USD millions) (per year) (years) (annualised)
Min 23 0.05% 295 1.02%
20th Percentile 165 0.09% 3.55 2.56%
50th Percentile 715 0.19% 4.28 3.47%
80th Percentile 3,628 0.25% 6.47 5.10%
Max 19,581 0.75% 17.93 13.99%

The table shows descriptive statistics of the 34 Sustainable ETFs in our list. We report the distribution (minimum, 20th percentile, 50th percentile, 80th
percentile, and maximum) of the market value of the ETFs in USD millions (as of 31 December 2022), of the total expense ratio (as of 31 December
2022), of the age (from inception to 31 December 2022) expressed in years, and of the annualised tracking error of each ETF relative to the proxy of the
US equity market, which we compute using weekly returns over the entire period for which the returns of the ETF are available.

2.2 Benchmark ETFs

To adjust the performance of our sustainable ETFs, we need to use the appropriate benchmarks.
For our main set of analyses, we use as market and industry benchmarks a collection of SPDR ETFs
managed by State Street Global Advisors (SSGA). We use ETFs as benchmarks to remain consistent
with our aim to analyse real-world performances. This is preferable to using academic benchmarks
that may be difficult to replicate and do not include fees and transaction costs. As market benchmark
we use the SPDR ETFs that replicate the performance of the S&P 500, and as industry benchmarks we
use a set of SPDR ETFs that replicate the performance of nine industry portfolios: Energy, Materials,
Industrials, Consumer Discretionary, Consumer Staples, Financials, Health Care, Technology, and
Utilities.

Because we estimate exposures at ETF level, to account for the non-synchronicity of the returns
due to the difference in trading hours between North America and Europe, we obtain two different
sets of benchmarks ETFs. The first set includes only ETFs traded in North America and the second
includes only ETFs traded in Europe>.

15 - The history of the nine industry ETFs traded in Europe starts in July 2015. To extend the time-series of these ETFs to the beginning of our sample (July
2012) we create a proxy for each of them using the returns of the corresponding industry ETF traded in North America, and we check that this does not
have a material impact on our results. For details, see appendix of Bruno and Goltz (2023).



3. Measuring Performance
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3. Measuring Performance of the Sustainable ETFs

Our objective is to conduct an analysis on the cross-section of the performance of the Sustainable
ETFs. In this section we explain how we define and compute performance.

We want to analyse the added value that the Sustainable ETFs provide relative to standard
benchmarks that do not attempt to tilt towards sustainability. Therefore, we compute performance
in excess of the performance of a set of benchmarks. Specifically, we compute three different
measures of performance that we obtain as the difference between the returns of the Sustainable
ETFs and the returns of three different benchmark portfolios. For each Sustainable ETF we construct
the benchmark portfolios using SPDR ETFs traded in the same region'. The first benchmark portfolio
is simply the SPDR ETF representing the US equity market. We then obtain for each Sustainable ETF
‘i’ the first measure of performance, the Relative Returns, as the difference between the returns of
the Sustainable ETF‘j’and the returns of market benchmark.

Note that the first measure does not account for any source of risk exposure. This means that the
performance of a Sustainable ETF may be higher simply because it is taking more risk. With the
second measure of performance, CAPM Alpha, we control contributions to performance due to risk
exposure to the market. We compute CAPM Alpha as shown in Equation 1 below, as the difference
between the returns of the sustainable ETF (R]) and the returns that are explained by its CAPM
exposure:

Equation 1 cA j f .
Y e,
ai™ =R{ — (R + BiR;"™)

In which, R{is the return of the risk-free asset, R&Mis the excess return'’ of the SPDR ETF used
as market benchmark, and B; is the market exposure, that we estimate for each ETF using OLS
regressions with weekly returns over the entire sample. In other words, we assume the market
exposure to be constant.

Finally, the third measure of performance is the Industry Adjusted Returns. This measure allows
us to control for differences in performance due to differences in exposure to the market factor
and to nine industry factors. Adjusting for industry exposure is useful to understand whether we
can replicate the performance of the Sustainable ETFs without using ESG information. As such, this
adjustment enables us to assess the value of using ESG information in addition to what can be
obtained with a simpler industry tilt'8. For each Sustainable ETF, we compute Industry Adjusted
Returns as shown in Equation 2 below, as the difference between the returns of the sustainable ETF
and the returns that are explained by its exposures to the market plus nine industry factors:

Equation 2 ' J
a* =R/ — (BRI + BREM + ZYL'JF )
3

in which IF¥ is the excess return of the industry factor 'k’ that we obtain as the return of a portfolio
that is long the SPDR ETF representing the industry 'k’ and short the SPDR ETF used as market
benchmark. As for the previous factor model, we compute the exposures to the market factor §;,
and to the industry factors y;, using OLS regressions with weekly returns over the entire sample.

16 - Either North America or Europe.

17 -Return minus return of the risk-free asset.

18 - An alternative or complementary approach would be to adjust for equity factor exposures. However, as we do not have comparable ETFs on the set of
equity factors that make up the standard equity factor models with a long enough history, we would have to use returns from ‘paper’ portfolios. This would
not allow us to make a ‘real world’ comparison, which is one of the benefits of our methodology.
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In the next sections we use these three measures to analyse the cross-section of the performance
of the Sustainable ETFs.




4. Performance Dispersion
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4. Performance Dispersion

In this section we analyse we analyse the cross-sectional dispersion in the distribution of the
Sustainable ETFs’ performance. This is important because some investors who care about sustainability
(sustainable investors) may decide to tilt towards sustainable themes using a single Sustainable ETF.
This can expose them to a substantial fund selection risk when the dispersion in performance of the
Sustainable ETFs is large. Analysing the dispersion in the performance enables us to quantify the
fund selection risk to which sustainable investors are exposed.

Table 2 shows that there is indeed a substantial fund selection risk over the period that we analyse.
We report the cross-sectional distribution of our three performance measures over seven time periods.
For each time period the cross-sectional distribution is composed of only the Sustainable ETFs that
are available for the entirety of that period. To obtain a meaningful analysis of the dispersion of
the performance we need a minimum number of ETFs available. We thus start our analysis in 2017
because it is the first full calendar year for which we have at least 10 ETFs.

We first look at the performance dispersion over the longest period that available, which goes
from 1 of January 2017 to 31 December 2022. We find that the difference in performance between
the best and worst performing Sustainable ETF, reported in the last column of Table 2, is large and
economically meaningful. For instance, the CAPM Alpha dispersion is 6.5% on an annual basis, and
even looking at the difference between the 20th and 80th percentile the difference is non-negligible,
1.7% on an annual basis'®.

Accounting for industry-factor exposures reduces the total cross-sectional dispersion between the
best and wort performing ETF, but it is still large (4.9% on an annual basis). This means that at least
some of the difference between the performance of the ETFs at the extremes of the distribution is
imputable to differences in industry exposures that can have a strong impact on short periods of
analyses like the one that we are considering. However, most of the dispersion is still there even when
we account for industry exposures. Indeed, the difference between the 80th and 20th percentile is
even larger than the one observed for the CAPM Alpha - 1.9% on an annual basis. This means that
most of the fund selection risk is not due to differences in industry exposures.

It is also worth noticing that the median Relative Returns and CAPM alpha are close to zero, and
accounting for industry factor exposures the median performance is even mildly negative (-0.6%).
This is in line with our earlier study, Bruno and Goltz (2023), in which we find that on average the
performance of the market of Sustainable ETFs over the last decade was close to zero, and even
slightly negative when adjusted for industry-factors exposures.

We also look at the dispersion over each calendar year in our sample. We find that the dispersion
can be quite dramatic during these shorter time periods. For instance, CAPM Alpha’s dispersion
ranges from a minimum of 4.1% in 2018 to a maximum of 22.5% in 2021. Adjusting for factors
exposures we find similar levels of dispersion — from 3.8% in 2018 to 25.3% in 2022. This suggests
again that the differences in performance that we find are not imputable to differences in industry

19 - To provide a term of comparison for these numbers, we calculated the cross-sectional dispersion for a set of 13 Value ETFs that we identified using a
similar approach to the one that we used to obtain our selection of sustainable ETFs. We found that the dispersion (max — min) in terms of relative returns
over the full period for the Value ETFs is 2.5%, which is much lower than the dispersion in relative returns found for our selection of sustainable ETFs over
the same period (6.3%).
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exposures. We observe a large dispersion even in periods characterised by a generally positive
performance of ESG. Specifically, in 2020 the distribution of the performance of the Sustainable
ETFs tends to be above zero; indeed it is the only year for which the 20th percentile of both CAPM
Alpha and Relative Returns is positive (while it remains negative in terms of Industry Adjusted
Returns), and it has the largest median for all measures of performance. This is also in line with
the results that we report in Bruno and Goltz (2023) in which we show that in 2020 the average
performance of the market of the Sustainable ETFs was strongly positive, although an outlier.
Here we highlight that even in a good year like 2020, investors could have underperformed by
investing in certain Sustainable ETFs. Indeed, the worst performing ETF has a CAPM Alpha of -1%,
and when factors’ contribution are removed, the performance is even more negative — -3.7% in terms
of Industry Adjusted Returns.

These results suggest that although the ETFs in our list all tilt towards sustainability, the approach
that they use can lead to a strong divergence in performance. This seems somewhat puzzling; if
the performance of these ETFs was mainly driven by a common sustainability factor, investors
could expect to get a similar performance irrespective of the specific ETF that they choose.
The strong divergence that we find seems instead to suggest that there is very limited commonality
across these ETFs. Because we are looking at a set of passive ETFs, we can exclude that this
dispersion is imputable to differences in management skills20. Any difference in performance that we
find must therefore be due to the differences in the systematic approaches used by the Sustainable
ETFs.

A possible explanation for this is the divergence existing between different ESG ratings, a phenomenon
known as ESG rating disagreement or confusion, which has been discussed in several papers such
as Avramov et al. (2022), or Berg, Kdlbel, and Rigobon (2022). Indeed, in our list of Sustainable ETFs
include ETFs that use quite different ESG ratings; these range from very general ESG ratings that
leverage on several ESG dimensions to very specialised ones such as gender equality scores. The
literature has already shown that this phenomenon can lead to large differences in performance of
stylised equity strategies?!.

Here we highlight that ESG rating disagreement may be at the origin of the large dispersion in
Sustainable ETFs performance and translate in fund selection risk for the investors that care about
sustainability. In any case, we do not attempt to properly explain the origin of the dispersion in
performance as it is outside the scope of this work. Our objective here is simply to stress the point
that there is a large divergence in performance within the universe of Sustainable ETFs and that this
represents a risk for the sustainable investors.

In the next sections we test whether there are sensible approaches that investors can take to mitigate
this fund selection risk.

20 - By contrast, differences in management skills may explain the dispersion in performance in ESG mutual funds found by Lean, Ang, Smyth (2015) and
Cremers, Fulkerson and Riley (2022).

21 - This can also explain the lack of consensus in the academic literature on the relationship between ESG and financial performance, as highlighted in
Gerard (2019).
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Table 2: Cross-sectional distribution of Sustainable ETFs’ performance.

Time Period i 20th Pctl. 50th Pctl. 80th Pctl. ‘

Panel A: Relative Return

2017-2022 -3.9% -0.3% -0.1% 0.8% 2.4% 1.1% 6.3%
2017 -2.2% -0.9% 0.7% 1.4% 2.4% 2.3% 4.6%
2018 -1.1% -0.5% 0.7% 1.2% 2.8% 1.7% 3.9%
2019 -7.6% -1.2% -0.1% 1.0% 3.4% 2.2% 11.0%
2020 -0.9% 0.8% 4.2% 7.5% 15.7% 6.7% 16.6%
2021 -13.6% -2.6% 0.1% 2.7% 4.9% 5.3% 18.5%
2022 -8.7% -3.9% -2.2% -0.3% 0.5% 3.7% 9.2%
Panel B: CAPM Alpha
2017-2022 -4.1% -0.8% 0.0% 0.9% 2.4% 1.7% 6.5%
2017 -2.7% -1.0% -0.1% 1.6% 1.9% 2.6% 4.5%
2018 -1.3% 0.0% 0.6% 1.4% 2.8% 1.4% 4.1%
2019 -8.3% -1.7% 0.0% 1.2% 2.4% 2.9% 10.7%
2020 -1.0% 0.9% 3.9% 8.0% 16.2% 7.1% 17.2%
2021 -14.3% -2.8% 0.7% 2.8% 8.2% 5.5% 22.5%
2022 -6.8% -4.0% -2.1% -0.3% 0.5% 3.7% 7.3%
Panel C: Industry Adjusted Returns
2017-2022 -3.3% -1.2% -0.6% 0.7% 1.6% 1.9% 4.9%
2017 -2.9% -2.2% -0.9% 0.6% 3.5% 2.8% 6.4%
2018 -1.6% -0.5% 0.1% 1.6% 2.2% 2.1% 3.8%
2019 -5.9% -1.6% -0.4% 0.9% 2.8% 2.6% 8.7%
2020 -3.7% -0.9% 2.4% 4.0% 12.5% 4.9% 16.2%
2021 -13.6% -2.9% 0.8% 2.8% 11.8% 5.8% 25.3%
2022 -5.5% -2.8% -1.1% 0.4% 1.3% 3.3% 6.8%

The table shows the cross-sectional distribution of the performance of the Sustainable ETFs for seven different time periods. To represent the distribution
we report the minimum, the max, the 20th, the 50th, and the 80th percentile. In the last two columns we report the difference between the 80th and
the 20th percentile of the distribution and the Dispersion, the difference between the min and the max value in the cross-section. In each of the time
periods we only consider the Sustainable ETFs that were live for the whole period. As measures of performance, we report the annualised Relative
Return (Panel A), the annualised CAPM Alpha (Panel B), and the annualised Industry Adjusted Return (Panel C).
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5. Persistence in performance

The previous section shows that there is sizeable fund selection risk within the market of Sustainable
ETFs. However, such a risk could be reduced if investors were able to separate the best performing
funds from the worst ones. A popular approach in the mutual funds literature to identify the
funds that can potentially outperform in the future is to look at the past year’s performance.
As argued in Grinblatt and Titman (1992), the most skilled funds’managers should be able to persistently
outperform22, Although the evidence on performance persistence is mixed, previous studies on
funds’ flows show that investors consider past performance as salient information. For instance,
Sirri and Tufano (1998) show that there is a strong positive relationship between fund flows and
past performance. In addition, this performance-chasing behaviour is not limited to mutual funds.
Clifford, Fulkerson, and Jordan (2014) find strong evidence of performance chasing also in the
universe of ETFs, and more recently Ben-David et al. (2023) show that the performance-chasing
behaviour is stronger for specialised ETFs that invest in specific sectors or themes like sustainability.
Of course, here we need to make a distinction between the mutual fund literature. Performance
persistence in the mutual funds literature is interpreted as evidence that some managers have
skills that enable them to consistently outperform; thus, past performance is supposed to provide
information on the skills of the funds’ managers. Our Sustainable ETFs are passive strategies whose
performance does not depend on the managers’ skills but rather on the systematic approaches
used to integrate sustainability in the portfolio construction. Therefore, in our context, looking at
persistence in performance is a way to analyse whether some of these systematic approaches are
consistently better than others at capturing financial performance. This is interesting, because in this
case, investors could exploit information in past performance to identify the best Sustainable ETFs
and reduce their funds selection risk. We analyse whether there is indeed performance persistence
within the Sustainable ETFs in two ways:

First, we look at the probability that a top outperforming ETF in one year will still be a top performer
the following year. For each pair of years (t, t+1) we compute this probability as the percentage of
Sustainable ETFs that are in the top quintile based on year ‘t’ Relative Return that are also in the top
quintile of performance in year ‘t+1'. We identify the Sustainable ETFs in the top quintile in year ‘t’
only based on Relative Returns?3, but we identify three types of top future performers, one for each
of the three measures of performance. We compute these probabilities for each couple of years in
our sample and then take the time-series average. We report the results in Panel A of Table 3. We find
that on average only a minority of the top past performing Sustainable ETFs are still top performing
the following year. For instance, on average only 20.7% of the Sustainable ETFs that were in the top
performance quintile in year ‘t" are also in the top quintile of Relative Return and CAPM Alpha in
year‘t+1) and only 23.6% are in the top Industry Adjusted Returns quintile in year ‘t+1’. As a term of
comparison, in Panel B of Table 3, we report the percentage of the wort performing Sustainable ETFs
in year 't’ (bottom Relative Returns quintile) that ended up in the top performance quintile on the
following year. On average we find that the results are quite similar to the ones reported in Panel A.
Actually, relative to the previous results, we find that a larger percentage of the worst performing ETFs
in year't’end up in the year ‘t+1' top quintile based on CAPM Alpha and Industry Adjusted Returns,
however it is still a minority (lower than 50%).

22 - Evidence of persistence in performance in the mutual funds literature are mixed. For instance, Grinblatt and Titman (1992) and Hendricks, Patel, and
Zeckhauser (1993) find that there is indeed some evidence of persistence in performance, but Carhart (1997) argues that this is not evidence of managers’
skills, but it is rather due to momentum exposure.

23 -To select the past top performing Sustainable ETFs, we only use Relative Returns because this approach does not require any future information at the
moment of selection formation. In contrast, the other two measures of performance would require using future returns’ information for the estimation of
the exposures, because we estimate exposure statically using the entire sample available for each ETF. This makes our selection process perfectly replicable
for investors. We use the same logic for selecting the bottom performing Sustainable ETFs. However, we show in the Appendix that selecting the top and
the bottom ETFs using either of the alternative performance measures would not affect our results.
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Table 3: Performance persistence — probability of being a future top outperformer based on the previous year’s performance

Panel A: From top Relative Return quintile in year (t) to top quintile performer in year (t+1)

Period Relative Return CAPM Alpha Industry Adjusted Return
From 2017 to 2018 50.0% 50.0% 50.0%

From 2018 to 2019 0.0% 0.0% 0.0%

From 2019 to 2020 25.0% 25.0% 25.0%

From 2020 to 2021 0.0% 0.0% 14.3%

From 2021 to 2022 28.6% 28.6% 28.6%
Average 20.7% 20.7% 23.6%

Panel B: From bottom Relative Return quintile in year (t) to top quintile performer in year (t+1)

Period Relative Return CAPM Alpha Industry Adjusted Return
From 2017 to 2018 0.0% 0.0% 0.0%

From 2018 to 2019 0.0% 100.0% 50.0%

From 2019 to 2020 25.0% 25.0% 25.0%

From 2020 to 2021 42.9% 42.9% 42.9%

From 2021 to 2022 14.3% 0.0% 14.3%
Average 16.4% 33.6% 26.4%

The table shows the probability of the Sustainable ETFs being future top performers based on the previous year’s performance. We define as top
(bottom) past performing Sustainable ETFs the Sustainable ETFs that are in the top (bottom) quintile of the year ‘t’ Relative Return. We define three
types of top future performers. The first type is based on the Sustainable ETFs that are in the top quintile based on year ‘t+1’ Relative Return, the
second type is based on year ‘t+1’ CAPM Alpha, and the third type is based on year ‘t+1’ Industry Adjusted Return. For each pair of years (t, t+1) we
compute the percentage of top and bottom past performing Sustainable ETFs that are top future performing Sustainable ETFs, and then we compute
the time-series average of the percentages. We report the percentages and their averages for the top past performing Sustainable ETFs in Panel A,
and for the bottom past performing Sustainable ETFs in Panel B. Time periods are indicated in the first row. Future performance type is indicated in
the columns’ headers.

Our second approach to test whether there is persistence in performance is to look at the performance
spread between the best and worst performing Sustainable ETFs. At the end of each calendar year't’
we sort the Sustainable ETFs based on their year ‘t’ Relative Returns and form two equally weighted
portfolios, one composed of the Sustainable ETFs in the top quintile and one with those in the bottom
quintileZ4, We hold the position in the two quintile portfolios for the full following calendar year
‘t+1'and compute the performance spreads as the difference between the performance of the two
portfolios. In Table 4 we report the average annualised performance spreads?> between the top and
the bottom Relative Returns quintile portfolio for all three our measures of performance for the entire
out of sample period?®. If the performance of the Sustainable ETFs was persistent the performance
spreads should be positive and statistically significant. As it appears clear from the results reported
inTable 4, we do not find evidence of persistence; the spread in Relative Returns and CAPM Alpha are
both small and statistically insignificant and adjusting for industry factor contributions the spread
becomes even marginally negative.

24 - Note that we use only Relative Returns as a measure of performance when selecting the Sustainable ETFs in the two quintile portfolios because it does
not require any future information at the moment of portfolio formation. By contrast, the other two measures of performance would require using future
returns’information for the estimation of the exposures, because we estimate exposure statically using the entire sample available for each ETF. This makes
our portfolio construction perfectly replicable from investors.

25 - For instance, the Relative Return spread is the Relative Return of the top quintile portfolio.

26 - Because we use the first year to select the ETFs, we lose one year, so the out of sample period goes from 1 January 2018 to 31 December 2022.
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Table 4: Performance persistence — performance spread between top and bottom quintile portfolios of Sustainable ETFs based on past year's Relative
Returns

Performance Spreads

Relative Return CAPM Alpha Industry Adjusted Returns
0.83 0.44 -0.11
(0.88) (0.47) (-0.16)

The table shows the performance spreads between the top and the bottom quintile portfolios of Sustainable ETFs that we form using the previous
year Relative Returns. On 31 December of each year ‘t’ we sort Sustainable ETFs based on their year ‘t’ Relative Returns and form two equally weighted
portfolios, one with the top quintile ETFs and one with the bottom quintile ETFs and keep the positions for the entire following year. We compute the
performance of the top and bottom quintile portfolios as Relative Return, CAPM Alpha, and Industry Adjusted Returns on a monthly frequency. We
then compute the performance spreads on a monthly frequency as the difference between the monthly Relative Returns, CAPM Alpha, and Industry
Adjusted Returns of the top and bottom quintile portfolios (spread is performance of top quintile minus performance of the bottom quintile portfolio).
We show the average of the three performance spreads, which we annualise multiplying them by 12. Between the brackets we report the t-stat of the
spreads obtained using standard errors adjusted for heteroskedasticity and serial correlation. We form the top and bottom quintile portfolios for the
first time on 31 December 2017 and compute monthly returns until 31 December 2022.

Overall, the results in this section indicate the there is no evidence of performance persistence.
The main implication is that the past year's performance does not provide useful information on future
performance, hence investors cannot use this information to reduce fund selection risk. In the next
section we test whether investors can rely on an alternative source of information, tracking error, to
identify the Sustainable ETFs that are more likely to consistently outperform.




6. Relation between Performance
and Tracking Error
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6. Relation between Performance

and Tracking Error

The previous section shows that ESG investors cannot rely on past performance alone to select the
best sustainable ETFs. However, there may be other characteristics that are useful in predicting
the performance of sustainable ETFs. Again, drawing on the mutual fund literature, we look at the
degree of tracking error of ETFs, which is one way to measure the deviation of the ETF's portfolio
from the reference market index. The mutual fund literature has examined the relationship between
various measures of divergence from the reference index and future performance?’. The argument
for using divergence as a predictor of performance is that funds with information advantages that
allow them to outperform the market tend to concentrate their portfolio positions in the part of the
market where the information advantage is strongest28. If the funds really do have an informational
advantage, concentrating the portfolio in the part of the market where the informational advantage
is strongest will have two effects: first, these funds will outperform the benchmark reference market
and, second, the composition of their portfolios will diverge significantly from that of the market.
This leads to a link between divergence and performance, which we call the divergence-performance
hypothesis.

As with the previous section, we note that we have a different perspective from the mutual fund
literature. In the mutual fund literature, the informational advantage that leads to divergence and
outperformance comes from the skills of the fund managers. Therefore, looking at divergence is a way
of identifying management skill. Our perspective is different; we are not trying to identify management
skill because we have a selection of passive ETFs. Rather, we analyse whether divergence can help
identify sustainable ETFs that use approaches to integrate sustainability into portfolio construction
that are systematically superior to others. The idea is that if ESG ratings (or scores) contain useful
information about future performance, the sustainable ETFs that benefit most from this information
will be those that make the most use of it. To exploit this hypothetical ESG information advantage,
sustainable ETFs will have to concentrate their allocations on the stocks for which the ESG signal is
strongest (the EGS leaders)2°. This concentration will lead to divergence from the market benchmark
and, if the ESG-related information advantage exists, this concentration will also lead to outperformance.
We test the divergence-performance hypothesis in our selection of sustainable ETFs using tracking
error as a measure of divergence30,

We start with an analysis of the cross-sectional dispersion in tracking error3! for different time-samples32.
Table 5 shows that there is indeed considerable dispersion in annualised tracking error over all the
time-samples that we consider. Over the full time sample the dispersion in annualised tracking error is
5.7%. However, because we want to use the past year tracking errors to identify the Sustainable ETFs
that have the potential to outperform, it is more interesting to analyse the distribution in tracking
error over the single full calendar years. We find that also within single calendar years the dispersion

27 - See for instance Israelsen and Cogswell (2007), Cremers and Petajisto (2009), or Doshi, Elkamhi, and Simutin (2015).

28 - Kacperczyk, Sialm, and Zheng (2005) provide empirical evidence supporting this hypothesis and Van Nieuwerburgh and Veldkamp (2005) argue that it
is optimal to under-diversify because of increasing returns to scale in learning.

29 - From this point of view the relation between divergence and performance could also be linked back to the debate on whether it is better for performance
to adopt a positive or negative screening ESG-approach (see for instance Derwall, Koedijk, and Ter Horst, 2011). Indeed, positive screening consists in
concentrating the portfolio in the stocks that have the highest ESG-ratings, while negative screening consists just in removing certain companies that are
defined as controversial (e.g., companies in the Tobacco industry). Therefore, the two approaches can lead to different levels of divergence, and some papers,
like Dumitrescu, Jarvinen, and Zakriya (2023), argue that it is the ETFs that adopt positive screening that tend to outperform.

30 - While Israelsen and Cogswell (2007) show that there is some evidence of a positive relationship between tracking error and future funds’ returns, over
the years the literature has developed alternative measures of divergence based on funds’ holdings that seem to provide superior information relative to
tracking error, such as Active Share in Cremers and Petajisto (2009). Unfortunately, to test these most sophisticated measures we need data on the holdings
of the Sustainable ETFs which we do not have. However, the literature has also shown that there is a strong cross-sectional correlation between tracking
error and these alternative measures of divergence based on funds’ holdings. Therefore, we believe that using tracking error can still provide a reasonably
good approximation of divergence.

31 - Tracking error is relative to the benchmark representing the US equity market.

32 - As for the analysis of the dispersion of the performance, to form the cross-sectional distribution for each time-sample we only consider the Sustainable
ETFs that are available for the full time-sample in consideration.
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in tracking error is indeed economically meaningful, ranging from a minimum of 3.3% in 2019 to a
maximum of 13.4% in 2017 with an average of 8% across the six years. This level of dispersion should
provide enough cross-sectional variation to test the divergence-performance hypothesis.

Table 5: Cross-sectional distribution of Sustainable ETFs’ tracking error

Time Period i 20th Pctl. 50th Pctl. 80th Pctl. Dispersion
(Max-Min)
2017-2022 1.2% 2.4% 3.9% 5.2% 6.9% 2.9% 5.7%
2017 0.9% 1.8% 2.2% 3.9% 14.3% 2.1% 13.4%
2018 0.9% 2.2% 2.6% 4.9% 8.7% 2.7% 7.8%
2019 0.4% 1.4% 1.9% 2.8% 3.8% 1.4% 3.3%
2020 0.8% 2.5% 3.9% 5.7% 10.0% 3.2% 9.2%
2021 0.5% 1.6% 2.5% 4.8% 6.4% 3.2% 5.9%
2022 0.9% 1.9% 3.3% 5.6% 9.5% 3.8% 8.7%

The table shows the cross-sectional distribution of the annualised tracking error of the Sustainable ETFs for seven different time periods. To represent
the distribution we report the minimum, the max, the 20th, the 50th, and the 80th percentile. In the last two columns we report the difference between
the 80th and the 20th percentile of the distribution and the Dispersion, the difference between the min and the max value in the cross-section. In each of
the time periods we only consider the Sustainable ETFs that were live for the whole period. We consider tracking errors relative to the ETF representing
the market benchmark for each ETF and we compute it using weekly returns over the entire period reported in the first column.

We now move to analyse whether the cross-section of tracking error contains useful information to
predict future performance. We start by analysing the probability that the Sustainable ETFs in top
quintile based on the tracking error of year 't are also in the top in the top quintile of performance
in year‘t+1" As for the previous section, we consider our three measures of performance in year ‘t+1’
separately. We report the results in Table 6. We find that tracking error is not able to identify the best
performing Sustainable ETFs in a consistent way. There is only a small chance that an ETF that is part
of the top quintile of tracking error in year‘t’is also in the top quintile of performance in year‘t+1". At
best we find that the average probability of identifying the top performing ETFs in terms of Industry
Adjusted Returns is 23%.

As for the analysis of persistence, we also provide a more formal test of the divergence-performance
hypothesis testing the performance spreads between the top and the bottom quintile portfolios of
Sustainable ETFs based on the distribution of the past year tracking errors;. If high tracking error is
indeed associated to high performance the performance spreads should be positive. Table 7 shows
the average annualised performance spreads for our three measures of ETFs’ performance. Results
are statistically insignificant and relatively small in magnitude. In addition, all the results performance
spreads are negative, thus in the opposite direction relative to what we would expect under the
divergence-performance hypothesis.

33 - At the end of year ‘t" we form the top and the bottom tracking error portfolios of Sustainable ETFs sorting on year ‘t’ tracking error, and we keep the
positions until the end of year ‘t+1". We compute the performance (Relative Return, CAPM Alpha, and Industry Adjusted Return) of the top and bottom
tracking error quintile portfolios on a monthly frequency and compote monthly performance spreads as the performance of the top quintile portfolio minus
the performance of the bottom quintile portfolio.
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Table 6: Probability of being a future top outperformer based on previous year’s tracking error

From top tracking error quintile in year (t) to top quintile performer in year (t+1)

Period Relative Return CAPM Alpha Industry Adjusted Returns
From 2017 to 2018 0.0% 0.0% 0.0%

From 2018 to 2019 50.0% 50.0% 100.0%

From 2019 to 2020 0.0% 0.0% 0.0%

From 2020 to 2021 0.0% 0.0% 0.0%

From 2021 to 2022 14.3% 0.0% 14.3%

Average 12.9% 10.0% 22.9%

The table shows the probability of the Sustainable ETFs being future top performers based on the previous year’s tracking error. We define as top past
tracking error Sustainable ETFs those that are in the top quintile of the year ‘t’ tracking error. We consider tracking errors relative to the ETF representing
the market benchmark for each Sustainable ETF, and we compute it using weekly returns. We define three types of top future performers. The first type
is based on the Sustainable ETFs that are in the top quintile based on year ‘t+1’ Relative Return, the second type is based on year ‘t+1' CAPM Alpha,
and the third type is based on year ‘t+1’ Industry Adjusted Return. For each couple of years (t, t+1) we compute the percentage of top past tracking
error Sustainable ETFs that are top future performers, and then we compute the time-series average of the percentages. We report the percentages
and their averages. Time periods are indicated in the first row. Future performance type is indicated in the column headers.

Table 7: Performance spread between Sustainable top and bottom quintile portfolios based on past year’s tracking error

Performance Spreads

Relative Return CAPM Alpha Industry Adjusted Return
-0.84 -1.17 -0.7
(-0.82) (-1.21) (-0.72)

The table shows the performance spreads between the top and the bottom quintile portfolios of Sustainable ETFs formed using the previous year
tracking error. On 31 December of each year ‘t'we sort Sustainable ETFs based on their year ‘t' tracking error and form two equally weighted portfolios,
one with the top quintile ETFs and one with the bottom quintile ETFs and keep the positions for the entire following year. We consider tracking errors
relative to the ETF representing the market benchmark for each Sustainable ETF, and we compute it using weekly returns. We compute the performance
of the top and bottom quintile portfolios as Relative Return, CAPM Alpha, and Industry Adjusted Returns on a monthly frequency. We then compute
the performance spreads on a monthly frequency as the difference between the monthly Relative Returns, CAPM Alpha, and Industry Adjusted Returns
of the top and bottom quintile portfolios (spread is performance of top quintile minus performance of the bottom quintile portfolio). We report the
average of the three performance spreads, which we annualise multiplying them by 12. Between the brackets we report the t-stat of the spreads
obtained using standard errors adjusted for heteroskedasticity and serial correlation. We form the top and bottom quintile portfolios for the first time
on 31 December 2017 and compute monthly returns until 31 December 2022.

Finally, investors may still think that past performance and tracking error can provide useful information
on future performance if they are used in concert. In other words, investors may think that amongst
the ESG approaches that generate the greatest tracking error, only those that have shown to perform
better than the others in the past are consistently better at capturing financial performance. This
means that to identify the best Sustainable ETFs, investors should consider those that had both
high tracking error and high performance. We call this the interaction hypothesis, which we test by
constructing two portfolios:

« In the first (second) portfolio we have a selection of the top (bottom) Sustainable ETFs in terms of
both past year performance (Relative Return) and divergence (tracking error). Specifically, at the end
of each year ‘t’ we sort the Sustainable ETFs into two independent distributions, the first based on
the year ‘t' Relative Returns and the second on the year 't" tracking errors.

«In the top (bottom) interaction portfolio we put the Sustainable ETFs whose year‘t’ Relative Returns
are above (below) or equal the 60th (40th) percentile of the distributions of the year ‘t’ Relative
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Returns and at the same time their year ‘t’ tracking errors are above (below) or equal the 60th (40th)
percentile of the distributions of the year ‘t’ tracking errors.

The difference between the top and the bottom interaction portfolios gives us the performance
spreads34. If the interaction between past divergence and performance is useful to predict future
performance of the Sustainable ETFs, the performance spreads should be positive and statistically
significant. We find that the performance spreads between the top and the bottom interaction
portfolios is instead negative and statistically insignificant for all three of our measures of performance
(Table 8). This means that the interaction hypothesis does not hold. In other words, neither tracking
error nor past performance provide useful information on future performance, not even when they
are used together.

Table 8: Interaction between pest Relative Return and tracking error — performance spread between Sustainable top and bottom quintile portfolios
based on past year’s Relative Returns and tracking error

Performance Spreads

Relative Return CAPM Alpha Industry Adjusted Return
-1.24 -1.68 -1.62
(-0.85) (-1.14) (-1.19)

The table shows the performance spreads between the top and the bottom Sustainable ETFs based on the interaction of the past year’s Relative Return
and tracking error. On 31 December of each year ‘t’ we form two independent cross-sectional distributions, the first based on their year ‘t’ Relative
Return and the second on their year ‘t’ tracking error; we put in the top (bottom) interaction portfolio the Sustainable ETFs that are above (below) or
equal to the 60th (40th) percentile in both the distributions. Both the top and the bottom interaction portfolios are equally-weighted. We keep the
positions in the top and bottom interaction portfolios for the entire following year. We consider tracking errors relative to the ETF representing the
market benchmark for each Sustainable ETF, and we compute it using weekly returns. We compute the performance of the top and bottom interaction
portfolios as Relative Return, CAPM Alpha, and Industry Adjusted Returns on a monthly frequency. We then compute the performance spreads on
a monthly frequency as the difference between the monthly Relative Returns, CAPM Alpha, and Industry Adjusted Returns of the top and bottom
interaction portfolios (spread is performance of top minus performance of the bottom interaction portfolio). We report the average of the three
performance spreads, which we annualise multiplying them by 12. Between the brackets we report the t-stat of the spreads obtained using standard
errors adjusted for heteroskedasticity and serial correlation. We form the top and bottom interaction portfolios for the first time on 31 December 2017
and compute monthly returns until 31 December 2022.

All the evidence in this section points in the same direction. Tracking error does not provide useful
information for predicting future performance, so the divergence-performance hypothesis does not
hold. Tracking error does not help identify the best sustainable ETFs, even when it is used together
with past performance. Therefore, ESG investors cannot hope to use information about tracking error
to reduce fund selection risk.

34 - Which we compute on a monthly frequency.
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7. Conclusions

Sustainable ETFs offer an opportunity to investors to implement their preferences for sustainability
at relatively low cost. Because they all follow a common theme, investors may think that the choice
of a specific Sustainable ETF over another will only have a marginal impact on performance. However,
it is well known that there are substantial inconsistencies across different ESG-ratings or scores. In
this paper, we show that there is also significant dispersion in performance in the space of the ESG
strategies. This means that ESG investors face fund selection risk. The contribution of this paper is to
document and quantify this risk.

To conduct our analyses, we construct a dataset of Sustainable ETFs - passive ETFs that have explicit
ESG objectives. To construct this dataset, we started with readily available classification of funds but
also analysed the documentation of each fund to make sure that we include only those funds that
use ESG information in a systematic and transparent manner. Focusing our analysis on funds tracking
systematic ESG indices allows us to eliminate the confounding effects of manager skills. This enables us
to impute any dispersion in performance that we find to differences in the ESG integration approach
rather than to differences in discretionary choices of the funds’ managers.

Overall, our results indicate that ESG investors face a large fund selection risk. Over the full sample
dispersion is 6.5% (4.9%) in terms of annualised CAPM Alpha (Industry Adjusted Returns), and it can
reach 22.5% (25.3%) over single calendar years. We also show that past performance and tracking
error do not contain useful information on future performance.

An important aspect of fund selection risk is that the large dispersion in performance also creates the
possibility of data mining. Indeed, dispersion in performance allows ETF providers to always present
investors some strategy that has recently outperformed. The evidence from the literature on funds’
flows suggests that investors are particularly sensitive to recent performance. This issue is aggravated
by the fact that there is no consensus on the definition of ESG, which gives ETF providers a license to
come up with new products that replicate ESG approaches that have recently outperformed.

It remains to be seen whether the industry will move towards harmonisation of ESG definitions and
practices, a shift that would reduce divergence and ultimately returns dispersion. Our empirical results
suggest that the current confusion of ESG practices translates into to return dispersion that in turn
creates risk for those investors who select among different ESG investing products. In other words,
fund selection risk is a material ESG issue.
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Appendix

In Section 5 we show that the top performing sustainable ETFs based on the previous year have a
low probability of being top performers also in the following year. To obtain the results reported
in Table 3 and 4, we select the top and the bottom performing sustainable ETFs based on their
Relative Returns in the previous year. We use Relative Returns because they are fully observable at
the time of the selection, making the selection implementable for the investors. Using CAPM Alpha
and Industry Adjusted Returns would not be fully implementable because we estimate the factor
exposures using the full sample. This means that a selection based on CAPM Alpha and Industry
Adjusted Returns would be subject to hindsight bias. However, it's worth asking whether using these
two alternative performance measures would have an impact on the results reported in Section 5.
We make sure that changing the selection measure does not affect our conclusions by selecting the
top and bottom sustainable ETFs using CAPM Alpha and Industry Adjusted Returns instead of Relative
Returns. We report the results in Tables A.1 and A.2. Our results are very similar to the ones reported in
Section 5. The probability of selecting a future top performer is still low and the performance spreads
between the top and the bottom sustainable ETFs are low and statistically insignificant. Therefore,
changing the measure of performance has no relevant impact on our conclusions.

Table A.1: Performance persistence - probability of being future top outperformers based on the previous year'’s performance

Panel A: From top CAPM Alpha quintile in year (t) to top quintile performer in year (t+1)

Relative Return CAPM Alpha Industry Adjusted Returns
From 2017 to 2018 50.0% 50.0% 50.0%
From 2018 to 2019 0.0% 0.0% 0.0%
From 2019 to 2020 25.0% 25.0% 75.0%
From 2020 to 2021 0.0% 0.0% 14.3%
From 2021 to 2022 0.0% 0.0% 0.0%
Average 15.0% 15.0% 27.9%

Panel B: From top Industry Adjusted Returns quint|

ile in year (t) to top quintile performer in year (t+1)

Period Relative Return CAPM Alpha Industry Adjusted Returns
From 2017 to 2018 0.0% 0.0% 50.0%

From 2018 to 2019 0.0% 0.0% 0.0%

From 2019 to 2020 50.0% 50.0% 75.0%

From 2020 to 2021 0.0% 14.3% 14.3%

From 2021 to 2022 0.0% 0.0% 0.0%

Average 10.0% 12.9% 27.9%

The table shows the probability of the Sustainable ETFs being future top performers based on the previous year’s performance. In Panel A (Panel B) we
define as top (bottom) past performing Sustainable ETFs the Sustainable ETFs that are in the top (bottom) quintile of the year t’ CAPM Alpha (Industry
Adjusted Returns). We define three types of top future performers. The first type is based on the Sustainable ETFs that are in top quintile based on year
‘t+1’ Relative Return, the second type is based on year ‘t+1’ CAPM Alpha, and the third type is based on year ‘t+1’ Industry Adjusted Return. For each
pair years (t, t+1) we compute the percentage of top and bottom past performing Sustainable ETFs that are top future performing Sustainable ETFs,
and then we compute the time-series average of the percentages. We report the percentages and their averages for the top past performing Sustainable
ETFs. Time periods are indicated in the first row. Future performance type is indicated in the columns’ headers.
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Table A.2: Performance persistence — performance spread between top and bottom quintile portfolios of Sustainable ETFs based on past year CAPM
Alpha and Industry Adjusted Returns

Industry Adjusted Returns
0.35 0.04 -0.14
(049) | (0.05) | (02)

Panel B: Selection of top and bottom performer ETFs based on Industry Adjusted Returns

Relative Return CAPM Alpha Industry Adjusted Returns

-0.36 -0.14 0.21

(-0.38) (-0.15) (0.21)

The table reports the performance spreads between the top and the bottom quintile portfolios of Sustainable ETFs that we form using the previous
year’s performance. To identify performance, we use CAPM Alpha (Industry Adjusted Returns) in Panel A (Panel B). On 31 December of each year ‘t’
we sort Sustainable ETFs based on their year ‘t’ performance and form two equally weighted portfolios, one with the top quintile ETFs and one with
the bottom quintile ETFs and keep the positions for the entire following year. We compute the performance of the top and bottom quintile portfolios
as Relative Return, CAPM Alpha, and Industry Adjusted Returns on a monthly frequency. We then compute the performance spreads on a monthly
frequency as the difference between the monthly Relative Returns, CAPM Alpha, and Industry Adjusted Returns of the top and bottom quintile portfolios
(spread is performance of top quintile minus performance of the bottom quintile portfolio). We report the average of the three performance spreads,
which we annualise multiplying them by 12. Between the brackets we report the t-stat of the spreads obtained using standard errors adjusted for
heteroskedasticity and serial correlation. We form the top and bottom quintile portfolios for the first time on 31 December 2017 and compute monthly
returns until 31 December 2022.
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About Scientific Beta

Scientific Beta’s aim is to encourage the entire investment industry to adopt the latest advances in
smart factor and ESG/climate index design and implementation. Our institution was established
in December 2012 by EDHEC-Risk Institute, one of the top academic institutions in the field of
fundamental and applied research for the investment industry, as part of its mission to transfer
academic know-how to the financial industry. Scientific Beta brings the same concern for scientific
rigour and veracity to all the services that it provides to investors and asset managers. We offer the
smart factor and ESG/Climate solutions that are most proven scientifically, with full transparency of
both methods and associated risks.

On 31 January 2020, Singapore Exchange (SGX) acquired a majority stake in Scientific Beta. SGX
continues to support our strong collaboration with EDHEC Business School, and the principles of
independent, empirical-based academic research that have benefited our development to date.

Scientific Beta has developed two types of expertise over the years, responding to two of the major
challenges that investors face:

« Smart Beta and, more particularly, factor investing.

« ESG, in particular climate investing.

To date, Scientific Beta has made offerings with two major types of climate objective available to
investors:

Since 2015, we have offered products with financial objectives that respect ESG and carbon
constraints. These correspond to the application of exclusion filters, the design of which allows the
financial characteristics of the index to be conserved. This involves reconciling financial objectives
and compliance with ESG norms and climate obligations. As such, our Core ESG, Extended ESG and
Low Carbon filters can be integrated into smart beta or cap-weighted offerings in line with the
financial objectives targeted by the investor.

Since 2021, Scientific Beta has also offered indices with pure climate objectives (Climate Impact
Consistent Indices) that enable climate exclusions and weightings to be combined in order to
translate companies’ climate alignment engagement into portfolio decisions.

Since it was acquired by SGX in January 2020, Scientific Beta has accelerated its investments in the
area of Climate Investing as part of the SGX Sustainable Exchange strategy, which is mobilising an
investment of SGD20 million. In addition, EDHEC and Scientific Beta have set up a EUR1 million/year
ESG Research Chair at EDHEC Business School.

With the aim of providing worldwide client servicing, Scientific Beta has a presence in Boston,
London, Nice, Singapore and Tokyo. Scientific Beta has a dedicated team of 40 people who cover
not only client support from Nice, Singapore and Boston, but also the development, production and
promotion of our index offering. Scientific Beta signed the United Nations-supported Principles for
Responsible Investment on 27 September 2016. We became an associate member of the Institutional
Investor Group on Climate Change on 9 April 2021.
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Today, Scientific Beta devotes more than 40% of its R&D investment to climate investing and more
than 45% of its assets under replication refer to indices with an ESG or climate focus. As a complement
to its own research, Scientific Beta supports an important research initiative developed by EDHEC
on ESG and climate investing and cooperates with Moody’s ESG and ISS ESG for the construction of
its ESG and climate indices.

On 27 November 2018, Scientific Beta was presented with the Risk Award for Indexing Firm of the
Year 2019 by the prestigious professional publication Risk Magazine. On 31 October 2019, Scientific
Beta received the Professional Pensions Investment Award for “Equity Factor Index Provider of the
Year 2019.”0n 2 February 2022, Scientific Beta was named “Best Specialist ESG Index Provider” at the
ESG Investing Awards 2022.
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Disclaimer

The information contained on the Scientific Beta website (the "information") has been prepared by
Scientific Beta Pte solely for informational purposes, is not a recommendation to participate in any
particular trading strategy and should not be considered as an investment advice or an offer to sell
or buy securities. All information provided by Scientific Beta Pte isimpersonal and not tailored to the
needs of any person, entity or group of persons. The information shall not be used for any unlawful
or unauthorised purposes. The information is provided on an "as is" basis. Although Scientific Beta
Pte shall obtain information from sources which Scientific Beta Pte considers to be reliable, neither
Scientific Beta Pte nor its information providers involved in, or related to, compiling, computing
or creating the information (collectively, the "Scientific Beta Pte Parties") guarantees the accuracy
and/or the completeness of any of this information. None of the Scientific Beta Pte Parties makes
any representation or warranty, express or implied, as to the results to be obtained by any person
or entity from any use of this information, and the user of this information assumes the entire risk
of any use made of this information. None of the Scientific Beta Pte Parties makes any express or
implied warranties, and the Scientific Beta Pte Parties hereby expressly disclaim all implied warranties
(including, without limitation, any implied warranties of accuracy, completeness, timeliness, sequence,
currentness, merchantability, quality or fitness for a particular purpose) with respect to any of this
information. Without limiting any of the foregoing, in no event shall any of the Scientific Beta Pte
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.

All Scientific Beta Indices and data are the exclusive property of Scientific Beta Pte.

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. In many cases, hypothetical, back-tested results were achieved by
means of the retroactive application of a simulation model and, as such, the corresponding results
have inherent limitations. The Index returns shown do not represent the results of actual trading of
investable assets/securities. Scientific Beta Pte maintains the Index and calculates the Index levels
and performance shown or discussed, 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 investment funds that are intended to track the performance of the Index. The imposition
of these fees and charges would cause actual and back-tested performance of the securities/fund to
be lower than the Index performance shown. Back-tested performance may not reflect the impact
that any material market or economic factors might have had on the advisor's management of actual
client assets.

The information may be used to create works such as charts and reports. Limited extracts of information
and/or data derived from the information may be distributed or redistributed provided this is done
infrequently in a non-systematic manner. The information may be used within the framework of
investment activities provided that it is not done in connection with the marketing or promotion of
any financial instrument or investment product that makes any explicit reference to the trademarks
licensed to Scientific Beta Pte (SCIENTIFIC BETA, SCIBETA and any other trademarks licensed to
Scientific Beta Pte) and that is based on, or seeks to match, the performance of the whole, or any part,
of a Scientific Beta index. Such use requires that the Subscriber first enters into a separate license
agreement with Scientific Beta Pte. The Information may not be used to verify or correct other data
or information from other sources.

The terms contained in this Disclaimer are in addition to the Terms of Service for users without a
subscription applicable to the Scientific Beta website, which are incorporated herein by reference.
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