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ABSTRACT
We examine the effect of the introduction of Morningstar’s Sustainability Rating in
March 2016 on mutual fund flows. Exploiting this shock to the availability of sustain-
ability information we find strong evidence that retail investors shift money away from
low-rated and into high-rated funds. An average high-rated retail fund receives between
$4.1m and $10.1m higher net flows and an average low-rated retail fund suffers from
$1.0m to $5.0m lower net flows than an average-rated fund during the first year after
the publication of the Rating. Institutional investors react much more weakly to the
publication of the Rating.
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1. Introduction

Academic research has shed light on the empirical relation between fund flows and var-

ious performance measures1, on the divergence of this performance-flow relationship in

different investor clienteles2, and on the marginal impact of reduced search costs through

increased marketing efforts3. Much less attention has been paid to the increasing attention

of investors to sustainable investments and its impact on fund flows. As assets under pro-

fessional management utilizing sustainable investment criteria grew by 33 percent from

2014 to 2016, more than one out of every five dollars under professional management in

the United States – approximately $8.72 trillion – is invested according to sustainable in-

vestment strategies.4 Despite this already substantial market share of sustainable invest-

ments, a recent market survey suggests this sector may grow even further, as 75 percent of

investors have expressed their interest in sustainable investments.5 Thus, a new variable

is added to the decision-making process of an investor.

The role of sustainability in investments is discussed by literature linking stock and

fund performance to environmental, social and governance (ESG) criteria.6 There exists,

however, little empirical evidence on the impact of sustainability on fund flows and on the

use of sustainability information in investment decisions. Massa (2003) suggests that in-

vestors select funds based on performance-related as well as non-performance-related char-

acteristics. Statman (2008) interviews social investors and finds that ethical, societal and

religious values influence their investment decisions. He observes that this investor clien-

tele evaluates an investment by combining its social responsibility and return character-

istics. Riedl and Smeets (2017) link individual investor data to survey responses and find

that the decision to invest into socially responsible mutual funds can be explained by social
1E.g. Chevalier and Ellison (1997), Sirri and Tufano (1998), and Ivković and Weisbenner (2009).
2Del Guercio and Tkac (2002) show that institutional investors, in contrast to retail investors, punish poorly
performing managers by withdrawing assets under management but do not invest to recent winners propor-
tionally.

3Sirri and Tufano (1998) show that funds which receive greater media attention and belong to larger complexes
grow more rapidly than other funds. Moreover, they document that the performance-flow relationship is most
pronounced for funds with higher marketing efforts.

4US SIF Foundation’s 2016 Report on US Sustainable, Responsible and Impact Investing Trends reports $40.3
trillion of total assets under professional management in the United States. Thereof $8.72 trillion have been
invested according to sustainable investment strategies.

5The study can be found in the Morgan Stanley’s 2017 edition of the Sustainable Signals series, ’New Data from
the Individual Investor’.

6Filbeck et al. (2009) provide an overview over empirical research investigating the stock performance of sus-
tainable companies. A comprehensive literature overview on the performance of socially responsible funds can
be found in Renneboog et al. (2008) and Capelle-Blancard and Monjon (2014).
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preferences and social signaling rather than financial motives. Bollen (2007) argues that

investors have a multi-attribute utility function and therefore profit from owning socially

responsible investments. His findings, especially a lower volatility of fund flows and a lower

(higher) sensitivity of flows to negative (positive) past performance for socially responsible

investment (SRI) funds compared to convenient funds, support this framework.7 Benson

and Humphrey (2008) and El Ghoul and Karoui (2017) find a weaker performance-flow re-

lationship for sustainable funds. Renneboog et al. (2011) agree with this result for all SRI

funds but funds with environmental screens, for which the fund flows react more sensitively

to past performance. Whereas those prior results provide indirect evidence that investors

appreciate sustainability, a causal relationship between sustainability and fund flows has

not been established so far. To test for such a relationship, we make use of an exogenous

shock to the availability of sustainability information – the launch of Morningstar’s Sus-

tainability Rating in March 2016.

Economists widely recognize the complexity of consumers’ purchasing decisions in the

mutual fund marketplace by means of costly search. Retail investors face thousands of

choices and often lack access to up-to-date information on potential fund investments or

are unable to process sophisticated information. Del Guercio and Tkac (2002), Evans and

Fahlenbrach (2012), and Salganik-Shoshan (2016) all show that retail investors react to

simple return measures like past raw returns whereas institutional investors chase more

sophisticated performance measures such as multi-factor alphas. As a result, academic lit-

erature has documented the substantial impact of information intermediaries who provide

free access to clearly displayed information.8 Due to the prevalent dissent about the defini-

tion of sustainability and the fact that information on sustainability has been available on

company level only, we expect a freely accessible rating on sustainability to have such an im-

pact, too. If investors have a multi-attribute utility function, as proposed by Bollen (2007),

but cannot assess a fund’s level of sustainability, they will rely on a third-party judgement

in order to align their investments to their preferences. Prior to March 2016 there was no

such freely accessible and reliable information.

With the publication of its Sustainability Rating, Morningstar, one of the leading in-
7As pointed out by Barnett and Salomon (2006) there is a heterogeneity within SRI funds concerning their
type of social screening. Throughout this paper we will refer to SRI funds and other funds complying with
ESG-criteria as sustainable funds.

8Del Guercio and Tkac (2002) provide robust empirical evidence for that a package of fund quality information
embodied in the Morningstar Star Rating affects investor flow independently of the influence of other common
measures of fund performance.
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Figure 1. Google Search Interest in Morningstar Ratings.
This graph shows the four weeks moving average of the relative google search interest in the search terms
"Morningstar Sustainability Rating" and "Morningstar Star Rating". The dashed vertical line indicates the
initial publication date of the Sustainability Rating.

formation providers in the mutual fund industry, has transferred sustainability from a

difficult-to-grasp characteristic to an easy-to-understand figure. Morningstar’s Sustain-

ability Rating measures a fund’s conformity to ESG criteria and assigns each mutual fund

share class to a rating category between 1 (low sustainability) and 5 (high sustainabil-

ity). Specifically, funds among the top 10 percent are assigned a Sustainability Rating of

5, whereas the bottom 10 percent of funds receive a rating of 1. An analysis of the relative

google search interest, displayed in Figure 1, reveals great attention to the Morningstar

Sustainability Rating, not only upon its public launch but also during subsequent months.

In spring 2016, the term "Morningstar Sustainability Rating" was about as popular as the

well-established "Morningstar Star Rating" and remained so during the next year.

The introduction of the Sustainability Rating in March 2016 constitutes a shock to in-

vestors’ investment decisions as it provides them with freely accessible information on the

sustainability of a majority of U.S. equity mutual funds. We expect investors to adjust their

investments in response to the additional information in order to align them to their pref-

erence for sustainable investments. We particularly expect the Rating to be informative to

retail investors due to their limited informational resources and stronger interest in sus-

tainable investments.9 Whereas institutional investors already had access to databases

providing both fund holding data and company-level information on sustainability prior to

the launch of Morningstar’s Sustainability Rating, it is unlikely that retail investors had

access to this data.
9A compilation of survey evidence indicates that retail investors display a substantially stronger interest in sus-
tainable investment strategies than institutional investors. The December/January 2016 issue of the Morn-
ingstar magazine provides an overview over existing studies.
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To examine our hypotheses we would ideally compare funds with a published Sustain-

ability Rating to comparable funds with the same but unpublished rating. Morningstar,

however, simultaneously launched its Sustainability Rating for a vast majority of mutual

funds on February 29 (available for Morningstar Direct users only) and March 17, 2016

(publicly available without costs). Funds that did not receive a rating during those months

cannot serve as a valid control group asMorningstar selected funds that received a Sustain-

ability Rating in early 2016 based on size and the availability of holding data. Therefore, the

two groups of funds cannot be compared. To yet derive a sound estimate of the effect of the

Morningstar Sustainability Rating on fund flows, we employ three empirical methodologies:

Panel regressions, propensity score matching, and an event study.

In a first step we use panel regressions to measure the impact of rating categories on

fund flows. We have unpublished data on the funds’ Sustainability Rating prior to the

launch of the Morningstar Sustainability Rating and can therefore observe the effect of a

high or low Sustainability Rating before and after its first-time publication. We find that

a published Sustainability Rating has a strong impact on fund flows. The effect is only

significant for retail share classes and does not appear prior to the launch of the Rating. A

high-rated retail fund receives a 0.78 percentage points per month higher net flow than a

low-rated fund.

To ensure that our panel regression results are not driven by the comparison of het-

erogeneous groups of funds and to also account for the non-linear relationships between

fund characteristics and fund flows (as argued in the case of performance by e.g. Cheva-

lier and Ellison (1997), Sirri and Tufano (1998), Ivković and Weisbenner (2009)) we apply a

propensity score matching. We match retail funds with a high as well as funds with a low

Sustainability Rating to comparable funds with an average rating. This leaves us with two

groups of funds that do not differ significantly in any relevant fund characteristics other

than the Sustainability Rating. The comparison of flows between these funds confirms the

results of panel regressions. Retail investors react to a high Sustainability Rating by a 9.41

percentage points higher net inflow during the first year after the launch. Low-rated funds

receive a 6.80 percentage points lower net flow during the 12 months following the initial

rating publication.

The first two methods, panel regressions and propensity score matching, provide in-

sights from a cross-sectional comparison of funds with different Sustainability Ratings. In
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contrast to that, the third methodology used, an event study as proposed by Del Guercio

and Tkac (2008), measures the effect of the initial publication of the Morningstar Sustain-

ability Rating from the time series of single fund data. We use fund characteristics and

past flows to estimate a fund’s monthly expected net flows around the launch of the Morn-

ingstar Sustainability Rating and compare them to the actual flows. We then examine the

difference, i.e. abnormal flows, for different rating categories. Again, the results suggest

a strong relationship between the Sustainability Rating and mutual fund flows after the

initial publication. High-rated funds receive an abnormal flow of 1.83 percent during the

first 6 months after the ranking was published. Low-rated funds suffer from an abnormal

flow of 1.01 percent during the same half-year period.

We calculate the economic value of a high and low Sustainability Rating (compared to

an average Rating) from all three approaches. We find that an average high-rated retail

fund receives between $4.1m and $10.1m higher inflows p.a. than it would have expected

in case of an average rating. A low-rated retail fund suffers from a $1.0m to $5.0m lower

net flow p.a. compared to an average-rated fund. We find that the impact of Morningstar’s

Sustainability Rating is much weaker for institutional share classes.

To better understand the drivers of these results we apply panel regressions on a fund

portfolio level for which we can split net flows into gross inflows and gross outflows. We find

that both, inflows and outflows, are affected by the launch of the Rating but the effect is sig-

nificantly stronger for gross inflows andwe only observe the asymmetrical impact of the Rat-

ing for gross inflows where the high rated funds receive disproportionally larger amounts of

new investments. An additional analysis adds measures of the Rating distribution within

a fund family to the panel regression. Nanda et al. (2004) show positive spillover effects

of good past performance within fund families. We do not find such a positive spillover

for the Sustainabiliy Rating but observe a negative effect of a high Sustainability Rating of

other funds within the same fund family. This result would be consistent with fund families

focussing their marketing activities on funds with a high Sustainability Rating.

Our study of the Morningstar Sustainability Rating and its marginal impact on mutual

fund flows provides new insights into the decision-making of investors and contributes to

the existing mutual fund literature in four ways. First, our research provides empirical evi-

dence for retail investors’ strong interest in sustainable investment strategies, which has so

far only been documented in qualitative market surveys. By showing that retail investors
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invest into funds with the highest Sustainability Rating while withdrawing money from

lower-rated funds, our paper establishes a causal link between sustainability and mutual

fund flows and supports a model in which investors have multi-attribute utility functions.10

By showing that investors react disproportionately strongly to a high Rating and divest

from funds with the lowest Rating at a much lower rate we provide additional evidence on

investors’ sensitivity to levels of sustainability. Second, given the crucial role of informa-

tion intermediaries throughout an investor’s purchasing process, our paper complements

the existing literature by demonstrating a significant marginal impact of condensed and

clearly displayed sustainability information. Consistent with the findings of Del Guercio

and Tkac (2008), who demonstrate a significant investors’ reaction to quality information,

we provide robust evidence that the aggregated sustainability information incorporated

in the Morningstar Sustainability Rating affects mutual fund flows independently of the

impact of other factors. Third, we show that retail investors are much more sensitive to

the publication of the Rating than institutional investors. This provides evidence that in

particular retail investors react to unsophisticated information. This result has previously

been shown for performance measures (e.g. by Del Guercio and Tkac (2002) and Evans and

Fahlenbrach (2012)). Our paper expands its validity beyond the performance dimension.

Finally, the approaches employed in our paper allow us to estimate the economic magni-

tude of the demonstrated Sustainability Rating effect in terms of additional dollar flows

allocated by mutual fund investors. Our findings document a substantial economic impact

of the recently launched Sustainability Rating.

The reminder is structured as follows: Section 2 introduces the Morningstar Sustain-

ability Rating in greater detail and describes our data set. Section 3 contains our results

for panel regressions (Subsection 3.1), the propensity score matching (Subsection 3.2) and

the event study setting (Subsection 3.3). Subsection 3.4 analyses the Rating’s gross effects

on fund inflows and outflows and subsection 3.5 investigates the role of fund families for

the sustainability-flow relationship. Section 4 concludes.

10As pointed out by an anoymous referee there might also be non-altruistic reasons for investors’ preference
towards sustainable investment opportunities. Besides social preferences and social signaling as suggested
by Statman (2008) and Riedl and Smeets (2017) neither the majority of previous studies nor our work can rule
out that investors may interpret sustainability as a synonym for favorable risk-return-characteristics, e.g. due
to higher quality or a better governance. Literature on the financial value of social responsible investments
is inconclusive, see e.g. Fabozzi et al. (2008) who find sin stocks to outperform and Kempf and Osthoff (2007)
who find stocks with high socially responsible ratings to outperform.
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2. Data and Summary Statistics

2.1. Background on Morningstar’s Sustainability Rating

The Morningstar Sustainability Rating indicates to what extent a fund holds securities

whose issuers are successfully managing environmental, social and governance (ESG) risks

and opportunities. It evaluates a fund’s level of sustainability relative to funds of the same

Morningstar Category. The Rating is a holding-based measure and is calculated from com-

panies’ ESG and controversy scores provided by Sustainalytics, which evaluate companies

relative to their global industry peers.

First, Morningstar derives an aggregate portfolio sustainability score, based on latest

holdings data and the holdings’ ESG and controversy scores. Specifically, the portfolio sus-

tainability score is calculated as the difference between the asset-weighted average of nor-

malized company-level ESG scores (0−100) and the asset-weighted average of controversy

scores (0−20). Within each global industry group, the company-level ESG scores are nor-

malized to have a mean of 50 and standard deviation of 10 to make them comparable across

industry peer groups, which is essential in a portfolio context. A fund is only evaluated if at

least 50 percent of its assets are covered by a company ESG and controversy score, whereby

only equities and corporate debt are considered. Finally, within each Morningstar Cate-

gory the funds with the 10 percent highest/lowest portfolio sustainability scores receive a

Sustainability Rating of high/low. The next top and bottom 22.5 percent are rated above

and below average and the middle 35 percent are categorized as average. Portfolios receive

a rating 1 month and 6 business days after their reported as-of date, and funds are ranked

relative to peers on the same 1 month and 6 business day lag.11

The rating was first launched on February 29, 2016, initially only available for institu-

tional investors via subscription-based Morningstar Direct. On March 17, 2016 the pub-

lic launch followed, making the Sustainability Rating accessible on Morningstar’s website

without registration and free of charge. For both launch dates the published Sustainability

Ratings were based on end-of-December 2015 portfolio data. Subsequent rating updates

are issued monthly based on the most recent company and holdings data.
11For a full explanation of the Morningstar sustainable rating methodology refer to https://corporate1.
morningstar.com/Morningstar-Sustainability-Rating-Methodology-2
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2.2. Sample Selection

For our empirical analysis we merge the CRSP Survivor-Bias-Free Mutual Fund Database

with the Morningstar Direct database. Additionally, besides the monthly time-series of

published Sustainability Ratings from March 2016 to March 2017, we obtain unpublished

Sustainability Ratings from November 2015 to February 2016 on a monthly basis directly

from Morningstar.12 We extrapolate the Sustainability Ratings from November 2015 to

October and September 2015, so that our sample comprises full six months prior to the

Sustainability Rating publication.13 Too justify the extrapolation, we compute monthly

transition probabilities between Sustainability Rating categories. Share classes remain in

the same rating category with a probability of more than 80 percent. Thus, extending our

sample of pre-publication months by 50 percent outweighs the minor approximation error

caused by extrapolation.

Our sample focuses on actively managed domestic U.S. equity mutual funds. Due to

the limited availability of Sustainability Ratings, especially in the pre-publication period,

we eliminate balanced, bond, index, international, and sector funds. Specifically, we ex-

clude all funds not assigned to the Morningstar Global Categories US Equity Large Cap

Value, US Equity Large Cap Blend, US Equity Large Cap Growth, US Equity Mid Cap or

US Equity Small Cap and focus our analysis on share classes explicitly marked either as

retail or institutional.14 We exclude share classes closed to investors and share classes with

total net assets of below $1m. We also delete all observations that coincide with a fund

merger, since the flows are likely to be distorted. As flows of different share classes may

not be closely related, we consider each share class of a fund to be a distinct fund. Thus,

in contrast to studies of fund performance, we are not double-counting observations using

individual share classes. Table 1 shows the final number of distinct funds and share classes

in our sample from September 2015 to March 2017. A share class is included in the sample

whenever a Sustainability Rating is available. The number of funds and share classes re-

mains close to unchanged from September 2015 to September 2016 with about 1000 distinct

funds and 2900 share classes. In October 2016, a sharp rise in sample size to more than

1300 funds and over 3700 share classes is observed. This is due to an improved Sustainabil-
12We thank Morningstar for providing a unique dataset on the historical Morningstar Sustainability Rating
from November 2015 to March 2017.

13Our results remain unchanged repeating the analysis without extrapolating unpublished data.
14CRSP variables RETAIL_FUND and INST_FUND
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Table 1
Sample Size by Month

This table lists the monthly number of distinct U.S. domestic equity mutual funds and share classes from
September 2015 to March 2017. Only share classes classified as retail or institutional are considered. The
monthly ratio of retail share classes is reported in the bottom row. A share class is included in the sample
whenever a Sustainability Rating is available for the respective month.

Month Sep 15 Oct 15 Nov 15 Dec 15 Jan 16 Feb 16 Mar 16 Apr 16 May 16 Jun 16

Funds 994 994 994 994 994 997 998 1001 1006 1007
Share classes 2914 2914 2914 2915 2915 2913 2914 2923 2939 2939
Retail (%) 48.7 48.7 48.7 48.6 48.6 48.8 48.7 48.7 48.7 48.7

Month Jul 16 Aug 16 Sep 16 Oct 16 Nov 16 Dec 16 Jan 17 Feb 17 Mar 17
Funds 1011 1012 1002 1312 1348 1345 1343 1337 1330
Share classes 2945 2950 2922 3711 3804 3797 3794 3778 3743
Retail (%) 48.7 48.8 48.9 49.2 49.0 49.0 49.0 49.2 49.5

ity Rating coverage. After October 2016, the sample size remains relatively constant. In

total, our final dataset contains 60,644 fund-month observations with up to 3804 distinct

share classes per month. The fraction of institutional share classes remains constant at

about 49 percent over the whole period. In the following, all analyses are based on share

classes and we refer to them as funds.

Monthly data on total net assets (MTNA), returns (MRET), expense ratios (EXP_RATIO),

turnover ratios (TURN_RATIO), and the fund inception date (FIRST_OFFER_DT) are col-

lected from theCRSPMutual FundDatabase. Missing values for expense ratios and turnover

ratios are supplemented with data from the Morningstar Direct database. Further, we ob-

tain monthly Morningstar Star Ratings from Morningstar Direct. A fund’s style is deter-

mined by its Morningstar Global Category.

2.3. Summary Statistics and Variable Definitions

By means of grouping funds according to their Sustainability Rating, we analyze the rela-

tionship between flows and the Sustainability Rating before and after its launch, and thus

reveal first insights into investors’ reaction to the new rating. We define monthly relative

net flow as the net growth in fund assets beyond reinvested returns. Formally, it is calcu-

lated as:

FLOWi,t =
TNAi,t − TNAi,t−1 ∗ (1 + Ri,t)

TNAi,t−1
, (1)

where TNAi,t are total net assets of fund i at the end of month t, and Ri,t is the return of fund

i during that month. This measure reflects the percentage growth of a funds’ assets under

management in excess of the growth that would have occurred if no new funds had flowed
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in and all dividends had been reinvested. To mitigate the influence of extreme outliers,

flows are winsorized at the 1 percent and 99 percent levels. Additionally, we report data on

various performance measures, return volatility as a measure of risk, fund size, expenses,

turnover and the fund age in years, as these characteristics are identified as major drivers

of fund flows in the mutual fund flow literature.

Specifically, Del Guercio and Tkac (2008) report a strong positive and convex relation-

ship between the Morningstar Star Rating and mutual fund flows. They conclude that the

Star Rating not only captures the general nonlinear relationship between performance and

fund flows (see, for example Ippolito (1992), Gruber (1996), Chevalier and Ellison (1997),

Goetzmann and Peles (1997), and Sirri and Tufano (1998)), but that the rating itself has

substantial independent influence on mutual fund investors’ investment decisions, and con-

sequently on fund flows. The Star Rating measures historical performance with respect to

both return and risk relative to its peer group. Load-adjusted returns are used to com-

pute three-, five- and ten-year risk-adjusted performance measures for each fund. Further,

Ivković and Weisbenner (2009) and Sirri and Tufano (1998) point out the strong predictive

power of alpha and raw returns formutual fund flows. Therefore, to account formutual fund

investors’ performance chasing behavior, we include the Morningstar Star Rating (further

referred to as “Performance Rating”) as a widely respected medium to long term perfor-

mance measure, supplemented bymonthly raw returns and 12-months Carhart (1997) four-

factor alphas to cover shorter term performance measures, as well. We use monthly Fama

and French (1993) as well as momentum risk factors from Kenneth R. French’s website.15

Moreover, Ivković and Weisbenner (2009) and Sirri and Tufano (1998) find that mu-

tual fund investors prefer funds with lower expense ratios, leading to a negative fee-fund

flow relationship. Further, Chevalier and Ellison (1997) and Huang et al. (2007) report

that the level of flows is lower for older funds. Among others, Sirri and Tufano (1998) and

Huang et al. (2007) find funds with a higher return volatility to receive fewer inflows and

we therefore add the 12-months return volatility as a measure of risk. Literature on the

turnover-flow relationship is sparse andmostly inconclusive. However, as the more sustain-

able funds in our sample have on average substantially lower turnover, we control for this

characteristic to rule out any potential influence on our results. Finally, we account for the

size of a fund measured by its total net assets under management, reflecting the fact that
15http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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an equal dollar flow will have a larger percentage impact on smaller funds.

Panel A of Table 2 provides summary statistics for these characteristics for all funds

in our sample from September 2015 to February 2016, i.e. prior to the launch of the Sus-

tainability Rating. In the six-months period, funds on average experienced outflows (−0.24

percent) and had negative average monthly returns (−0.84 percent), respectively annual-

ized 12-months four-factor alphas (−1.51 percent). Grouping funds by their Sustainability

Rating cannot reveal any specific pattern in relative net flows. The difference in flows be-

tween funds within the highest and lowest Sustainability Rating category is slightly neg-

ative (−0.24 percent), but insignificant. The least outflows can be observed for funds with

a below average Sustainability Rating (−0.03 percent) and the highest outflows for funds

obtaining the highest Sustainability Rating (−0.61 percent). Regarding the control vari-

ables, funds in the highest rating category tend to have significantly superior performance

measures, a lower return-volatility, twice as much assets under management and signifi-

cantly lower expense and turnover ratios compared to funds in the lowest rating category.

The funds in the two rating categories are on average of the same age.
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Table 2
Mean Fund Characteristics Sorted by the Sustainability Rating Before and

After the Initial Rating Publication
This table presents themean values of fund characteristics of our sample. All values are reported on share class
level. Panel A shows the mean characteristics for the months between September 2015 and February 2016, i.e.
for the 6 months prior to the public launch of the Sustainability Rating. The share classes are sorted according
to their most recent Sustainability Rating. Panel B and Panel C display mean values for the subsample of retail
and institutional share classes, respectively. Panel D to F present the samemean characteristics for themonths
from March 2016 to March 2017, i.e. after the public launch of the Sustainability Rating. Panel D comprises
all share classes included in the sample. Panel E and F split the sample into retail, respectively institutional
share classes. A share class is included in the sample whenever a Sustainability Rating is available. Relative
net flow is defined, as in Sirri and Tufano (1998), as [TNAt − (1 +Rt) ∗TNAt−1]/TNAt−1. Monthly returns are
obtained from the MRET variable in the CRSP mutual fund database. The Performance Rating is the one to
five star Morningstar Star Rating provided by Morningstar. The Carhart (1997) four-factor alpha is calculated
using monthly returns over the prior 12 months. The return volatility is the standard deviation of monthly
gross returns over the previous 12 months. The fund age is the number of years that the fund has been in
existence up to the initial publication of the Sustainability Rating in March 2016 and is calculated using the
FIRST_OFFER_DT variable in the CRSP mutual fund database. Total net assets, turnover ratios and expense
ratios are obtained respectively, from the MTNA, TURN_RATIO and EXP_RATIO variables in the CRSP mu-
tual fund database. Column (5) – (1) presents difference in means tests for mean characteristics of high and
low-rated share classes. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Sustainability Rating

Low (2) (3) (4) High (5) – (1) Total

Panel A: Mean fund characteristics for retail and institutional funds (09/2015 – 02/2016)

Relative net flow (%) −0.36 −0.03 −0.35 −0.12 −0.61 −0.24 −0.24
Monthly return (%) −1.27 −0.96 −0.90 −0.62 −0.47 0.69*** −0.84
Performance rating 2.86 3.19 3.07 3.11 3.18 0.31*** 3.09
12-months alpha (%) −2.17 −1.03 −1.49 −1.59 −1.81 0.32** −1.51
12-months volatility (%) 4.08 3.95 3.90 3.79 3.68 −0.40*** 3.88
Total net assets ($m) 428.93 770.15 944.21 704.18 991.19 484.67*** 794.51
Fund age in years 14.33 14.12 15.02 14.54 14.31 0.04 14.57
Turnover ratio (%) 56.33 62.51 57.95 57.67 42.00 −14.45*** 57.44
Expense ratio (%) 1.27 1.17 1.15 1.19 1.11 −0.14*** 1.17
Retail share classes (%) 58.10 49.36 50.19 53.13 57.61 −1.49 52.18
Number of observations 1568 3264 5099 3813 1189 14933

(10.5%) (21.86%) (34.15%) (25.53%) (7.96%) (100.00%)

Panel B: Mean fund characteristics for retail funds (09/2015 – 02/2016)

Relative net flow (%) −0.60 0.20 −0.30 0.01 −0.56 0.05 −0.17
Monthly return (%) −1.28 −0.92 −0.94 −0.65 −0.50 0.71*** −0.86
Performance rating 2.59 2.89 2.81 2.86 3.01 0.42*** 2.83
12-months alpha (%) −2.61 −1.24 −1.89 −1.93 −1.85 0.64*** −1.84
12-months volatility (%) 4.09 3.95 3.90 3.81 3.68 −0.41*** 3.89
Total net assets ($m) 502.37 878.54 1108.81 815.45 1206.07 644.61*** 922.57
Fund age in years 16.94 16.38 18.05 17.16 17.42 0.66 17.29
Turnover ratio (%) 58.57 63.03 57.62 56.55 41.17 −17.18*** 57.12
Expense ratio (%) 1.43 1.40 1.36 1.42 1.27 −0.13*** 1.38
Number of observations 911 1611 2559 2026 685 7792

(11.69%) (20.68%) (32.84%) (26%) (8.79%) (100.00%)
(continued)
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Table 2 – Continued

Sustainability Rating

Low (2) (3) (4) High (5) – (1) Total

Panel C: Mean fund characteristics for institutional funds (09/2015 – 02/2016)

Relative net flow (%) −0.03 −0.24 −0.40 −0.27 −0.68 −0.65 −0.32
Monthly return (%) −1.24 −0.99 −0.85 −0.59 −0.45 0.67*** −0.83
Performance rating 3.24 3.47 3.33 3.40 3.40 0.15*** 3.38
12-months alpha (%) −1.55 −0.82 −1.08 −1.21 −1.74 −0.08 −1.14
12-months volatility (%) 4.07 3.95 3.90 3.77 3.68 −0.39*** 3.88
Total net assets ($m) 327.09 664.52 778.39 578.03 699.15 301.77*** 654.78
Fund age in years 10.71 11.92 11.96 11.56 10.09 −0.49 11.60
Turnover ratio (%) 53.23 62.01 58.29 58.94 43.13 −11.11*** 57.78
Expense ratio (%) 1.03 0.94 0.93 0.94 0.89 −0.12*** 0.94
Number of observations 657 1653 2540 1787 504 7141

(9.20%) (23.15%) (35.57%) (25.02%) (7.06%) (100.00%)

Panel D: Mean fund characteristics for retail and institutional funds (03/2016 – 03/2017)

Relative net flow (%) −1.24 −0.93 −0.77 −0.65 −0.33 0.93*** −0.78
Monthly return (%) 1.73 1.74 1.75 1.69 1.65 −0.07 1.72
Performance rating 2.76 3.00 3.03 3.12 3.06 0.30*** 3.02
12-months alpha (%) −4.56 −3.47 −3.20 −2.63 −1.89 2.68*** −3.13
12-months volatility (%) 4.19 3.91 3.87 3.74 3.60 −0.59*** 3.85
Total net assets ($m) 393.14 920.36 647.51 774.74 852.28 407.85*** 733.48
Fund age in years 13.29 13.49 13.82 14.61 13.43 0.12 13.86
Turnover ratio (%) 65.58 61.20 60.13 56.22 46.06 −18.21*** 58.67
Expense ratio (%) 1.25 1.16 1.18 1.19 1.16 −0.08*** 1.18
Retail share classes (%) 55.52 49.07 50.38 52.42 55.06 0.44 51.52
Number of observations 3723 8476 12973 9639 3371 38182

(9.75%) (22.2%) (33.98%) (25.24%) (8.83%) (100.00%)

Panel E: Mean fund characteristics for retail funds (03/2016 – 03/2017)

Relative net flow (%) −1.57 −1.17 −1.13 −0.85 −0.29 1.28*** −1.03
Monthly return (%) 1.75 1.69 1.72 1.70 1.67 −0.08 1.71
Performance rating 2.51 2.77 2.82 2.90 2.94 0.42*** 2.81
12-months alpha (%) −4.82 −3.73 −3.49 −2.99 −2.16 2.65*** −3.43
12-months volatility (%) 4.19 3.90 3.88 3.77 3.63 −0.57*** 3.86
Total net assets ($m) 403.89 1084.35 691.14 970.32 1062.95 595.17*** 850.89
Fund age in years 15.42 16.44 16.49 17.57 16.00 0.28 16.60
Turnover ratio (%) 64.26 62.45 60.77 55.36 45.24 −16.26*** 58.64
Expense ratio (%) 1.45 1.40 1.40 1.41 1.34 −0.09*** 1.40
Number of observations 2067 4159 6536 5053 1856 19671

(10.51%) (21.14%) (33.23%) (25.69%) (9.44%) (100.00%)

Panel F: Mean fund characteristics for institutional funds (03/2016 – 03/2017)

Relative net flow (%) −0.84 −0.70 −0.41 −0.44 −0.37 0.49** −0.52
Monthly return (%) 1.70 1.79 1.78 1.68 1.63 −0.05 1.74
Performance rating 3.06 3.22 3.24 3.35 3.22 0.15*** 3.24
12-months alpha (%) −4.24 −3.22 −2.90 −2.23 −1.57 2.71*** −2.82
12-months volatility (%) 4.19 3.93 3.86 3.70 3.57 −0.63*** 3.84
Total net assets ($m) 379.72 762.37 603.22 559.24 594.20 190.58*** 608.71
Fund age in years 10.64 10.66 11.10 11.35 10.28 −0.11 10.95
Turnover ratio (%) 67.23 60.00 59.49 57.16 47.05 −20.41*** 58.71
Expense ratio (%) 1.01 0.94 0.95 0.95 0.94 −0.07*** 0.95
Number of observations 1656 4317 6437 4586 1515 18511

(8.95%) (23.32%) (34.77%) (24.77%) (8.18%) (100.00%)
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Panels B andC of Table 2 describe retail and institutional funds separately fromSeptem-

ber 2015 to February 2016, i.e. prior to the publication of the Sustainability Rating. In-

stitutional funds on average suffer from stronger outflows, have a higher Performance Rat-

ing and less negative 12-months four-factor alphas, are about 30 percent smaller, 5 years

younger and have lower expense ratios than retail funds. Comparing relative net flows

between the highest and the lowest Sustainability Rating category, noticeable differences

between retail and institutional funds exist. Retail funds of both rating categories have

similar net flows during this time period. In contrast, institutional funds in the lowest rat-

ing category have the least net outflows (−0.03 percent) compared to the highest rating

category which observes the strongest net outflows (−0.68 percent).

Remarkably, after the launch of the Sustainability Rating the flow-sustainability re-

lationship changed substantially, as shown by Panel D of Table 2, displaying mean char-

acteristics for all funds after the launch of the Sustainability Rating from March 2016 to

March 2017. In contrast to the pre-launch period, a distinct pattern can be identified. Flows

are strictly increasing in the Sustainability Rating, leading to a highly significant monthly

flow differential between the highest and lowest rating category of 0.93 percent. Further,

in line with our conjecture that different investor clienteles appreciate the new sustain-

ability measure unequally, Panels E and F of Table 2 reveal considerable differences in

the flow-sustainability relationship between retail and institutional funds. In fact, flows

are strictly increasing in the Sustainability Rating for both share class types. However,

the monthly flow differential for retail funds (1.28 percent) is much more pronounced than

for institutional funds (0.49 percent). Moreover, there is a sharp increase in flows (0.56

percent) moving from retail funds rated as above average to funds rated with the highest

Sustainability Rating. Similarly, a markedly drop in flows comparing below-average-rated

to low-rated retail funds (−0.40 percent) arises. In contrast, the flows to the three middle

rating categories are relatively similar. For institutional funds a comparable pattern cannot

be observed, with flows much more equally dispersed over the five rating categories.

Thus, first insights favor our hypothesis that investors, especially retail investors, react

to the sustainability information that becomes public with Morningstar’s Sustainability

Rating. However, some of the control variables – especially the performance measures –

differ significantly between the highest and the lowest Rating category. For retail, as well

for institutional funds, past performance is increasing in the Sustainability Rating. Specif-
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ically, funds with the highest Sustainability Rating category have a significantly better Per-

formance Rating and 12-months alpha than funds with the lowest Sustainability Rating. A

similar result holds for the turnover and the expense ratio, both decreasing in the Sustain-

ability Rating, revealing significant differences between funds of the top and bottom rating

category. Therefore, it is crucial to control for the potential influence of these disparities in

characteristics on our results, and thus to disentangle the flow-sustainability relationship

from other effects, to infer a marginal impact of the Sustainability Rating on flows. To this

end, we proceed with three empirical methodologies: Panel regressions, propensity score

matching, and an event study.
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3. Results

3.1. Panel Regression

To study investors’ reaction to the publication of Morningstar’s Sustainability Rating we

would ideally like to compare a group of funds for which the Sustainability Rating was

made public to comparable funds with an identical, but non-published Sustainability Rat-

ing. Since we cannot observe comparable funds for which the rating was not published, we

rely on a comparison of funds with different Sustainability Ratings. Instead of measuring

the effect of the publication on single funds we measure the difference between the pub-

lication effects for funds with different rating classes. As a first approach, we use panel

regressions to determine the impact of the Sustainability Ratings along with other control

variables on fund flows. We regress the monthly net flow Fi,t on the fund’s Sustainability

Rating. We treat the Morningstar Sustainability Rating with its five rating classes 1 (low)

to 5 (high) as a categorical variable since we do not expect the effect to be linear.

We select a wide range of control variables that have been found to influence mutual

fund flows, in particular the 1-year alpha calculated from a Carhart (1997) model, the 1-

month raw return and the categorical Morningstar Performance Rating. Using all three

performance measures, we control for short-, mid- and long-term performance effects. We

additionally control for the return volatility as a measure of risk, for fund size by including

the logarithm of a fund’s total net assets, for fund expenses estimated by the fund’s net

expense ratio and its turnover ratio, and for fund age.

Because we want to measure investors’ reaction to the Sustainability Rating we use the

most recent rating as of the beginning of the month and also lag all control variables, i.e.

we use fund characteristics measured at the end of the previous month. We additionally

include month-style-fixed effects to account for a time-varying overall flows into and out of

the mutual fund industry and for flows between different investment styles.

We want to examine whether investors react to information from Morningstar’s Sus-

tainability Rating. If so, we expect investors to buy funds with a high Sustainability Rating

and sell funds with a low Rating. This effect, however, should not occur prior to the publi-

cation of the first Morningstar Sustainability Rating, or else the effect might just be due to

an overall higher popularity of sustainable funds and not due to the publication of the Rat-

ing. We therefore split our sample in two parts, one covering the months September 2015
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to February 2016, i.e. the time prior to the public launch, and one covering March 2016 to

March 2017, where the Rating was publicly available. We are able to conduct this analysis

because we received unpublished Sustainability Ratings for the months prior to the public

launch directly from Morningstar. Our results are displayed in Table 3. Whereas we do not

find any significant relationship between a fund’s unpublished Sustainability Rating during

the months prior to the public launch (column 1), investors clearly react to the Rating af-

ter its publication (column 2). Low-rated funds receive a 0.23 percentage points per month

lower net flow than average-rated funds and high-rated funds even a 0.29 percentage points

higher net flow than average-rated funds. Those differences are statistically significant and

flows are monotonously increasing in the Sustainability Rating.

Investors are expected to react only to the availability of the Sustainability Rating if

they consider ESG criteria during their asset allocation process and if the Rating reveals

information they did not have access to before. We therefore expect different results for

institutional and retail investors. Qualitative studies indicate that institutional U.S. in-

vestors have a much lower interest in sustainable investments.16 Even for those institu-

tional investors who consider ESG criteria, the Sustainability Rating does not contain as

much information as for retail investors. All the information that is used to calculate a

fund’s Sustainability Rating has been available to professional investors before. For ex-

ample, holding data can be obtained from quarterly SEC filings and firms’ ESG-scores are

available from data providers such as Bloomberg. We therefore split the data sample for the

months after the Rating’s public launch into a subsample of institutional funds and a sub-

sample of retail funds and repeat OLS-regressions for both. As reported in columns 3 and 4

of Table 3 we do not find any significant effect of the Sustainability Rating for institutional

funds. The effect, on the other hand, is even stronger for retail funds. A low-rated (below-

average-rated) retail fund receives a 0.33 percentage points per month (0.12 percentage

points per month) lower net flow than an average-rated fund. A high-rated (above-average-

rated) fund receives a 0.45 percentage points per month (0.11 percentage points per month)

higher net flow. Given those significant results for retail funds only we will focus all further

analysis on retail funds. Our results strongly suggest that retail investors gain information

from the publication of Morningstar’s Sustainability Rating and adapt their investments

to that information. Given the median size of a retail share class of $89.4m, an average
16The December/January 2016 issue of the Morningstar magazine provides an overview over existing studies.
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Table 3
Relative Net Flow – Sustainability Regression

This table reports the results from OLS panel regressions of monthly fund flows on the Morningstar Sustain-
ability Rating and other fund characteristics. Monthly net flows are defined, as in Sirri and Tufano (1998),
as [TNAt − (1 + Rt) ∗ TNAt−1]/TNAt−1. The Sustainability Rating is as of the beginning of the month and
all other fund characteristics are as of the end of the previous month. Monthly returns are obtained from the
CRSP mutual fund database (MRET). The Carhart four-factor alpha and return volatility are calculated using
monthly returns over the prior 12 months. The Performance Rating is the one to five star Morningstar Star
Rating provided by Morningstar. Fund age is the number of years since the inception date (FIRST_OFFER_DT
from CRSP). Total net assets, turnover ratios and expense ratios are also obtained from the CRSP mutual fund
database (MTNA, TURN_RATIO and EXP_RATIO). The sample is constructed as described in Section 2 with
single observations for each share class and month. We split the sample in multiple subsamples and each col-
umn refers to one of these subsamples: Column (1) reports results for all observations between September 2015
and February 2016, column (2) for all observations between March 2016 and March 2017. Column (3) refers
to retail share classes during March 2016 to March 2017, column (4) to institutional share classes during that
time (identified by the CRSP variables RETAIL_FUND and INST_FUND). Column (5) refers to funds that did
not receive an initial Sustainability Rating in March 2016 but later and the sample contains all fund-month
observations fromMarch 2016 on and prior to the fund’s initial Rating publication. Standard errors are double
clustered on month and share class level and t-values are reported in parentheses. Significance at the 10%,
5%, and 1% level are denoted by *, **, and ***, respectively.

Dependent variable: Monthly relative net flow (%)

(1)
Before
launch
(All)

(2)
After
launch
(All)

(3)
After
launch
(Retail)

(4)
After
launch
(Inst.)

(5)
Unrated
after
launch
(All)

1-month lagged Sustainability Rating
Low −0.272 −0.231* −0.334** −0.134 0.665

(−1.32) (−1.94) (−2.52) (−0.63) (1.52)
Below average −0.039 −0.134 −0.118 −0.152 1.016*

(−0.30) (−1.78) (−1.30) (−1.18) (1.98)
Above average 0.113 0.031 0.108 −0.042 0.449

(0.75) (0.37) (1.03) (−0.27) (1.26)
High −0.100 0.293** 0.445*** 0.141 −0.060

(−0.42) (2.43) (3.50) (0.77) (−0.06)
1-month lagged Performance Rating

Low −0.354 −0.365 −0.129 −1.228*** −1.331
(−1.63) (−1.42) (−0.63) (−3.15) (−1.79)

Below average −0.522** −0.604*** −0.462*** −0.926*** −1.149**
(−3.72) (−4.43) (−5.08) (−3.71) (−3.43)

Above average 1.071*** 1.039*** 1.030*** 1.075*** 1.834***
(6.83) (10.31) (6.97) (8.12) (4.27)

High 3.265*** 3.213*** 3.348*** 3.174*** 3.175***
(6.77) (11.14) (7.61) (9.26) (4.82)

1-month lagged 12-months alpha (%) 0.240*** 0.156*** 0.151*** 0.161*** 0.179***
(6.70) (5.50) (5.64) (4.54) (4.60)

1-month lagged monthly return (%) −0.071 0.074 0.146*** −0.029 −0.185**
(−1.78) (1.57) (3.52) (−0.48) (−3.76)

1-month lagged 12-months return volatility (%) −0.346* 0.158 0.229 −0.010 0.418
(−2.24) (0.99) (0.84) (1.02) (1.29)

1-month lagged turnover ratio (%) −0.000 −0.001 −0.000 −0.002 0.007
(−0.12) (−1.02) (−0.23) (−1.20) (1.30)

1-month lagged expense ratio (%) 0.581 −0.378** −0.176 −1.105*** −0.171
(1.90) (−2.18) (−1.34) (−3.66) (−0.27)

Log 1-month lagged total net assets ($m) −0.203** −0.250*** −0.240*** −0.303*** −0.197
(−3.01) (−8.59) (−6.02) (−6.75) (−1.75)

Fund age in years −0.002 −0.003 0.006 −0.036*** −0.026
(−0.38) (−1.08) (1.34) (−3.22) (−0.72)

Month–style fixed effects Yes Yes Yes Yes Yes
Number of observations 14945 38202 19676 18526 2418
Adjusted R2 0.08 0.07 0.09 0.07 0.09
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fund receives 4.83m more inflows over one year if it obtains a high instead of an average

Sustainability Rating. On the other hand it receives $3.54m lower net flows if it is rated

low instead of average.

We are not aware of any confounding events that might have caused an increased inter-

est in sustainable investments among retail investors during March 2016 to March 2017.

The underperformance of the Dow Jones Sustainability World Index versus the Dow Jones

Industrial Average Index during those months does not support such an alternative expla-

nation. To further increase the credibility of the causal relationship betweenMorningstar’s

Sustainability Rating and fund flows we repeat the panel regression for a smaller subsam-

ple of mainly US Small Cap funds which did not receive a Sustainability Rating in March

2016, but from a later point in time on. We only include observations after March 2016,

but prior to the month when a fund received its first Rating and we further assume that

the fund would have had its initial rating during previous months. Using this sample, we

do not find any relationship that would support the alternative explanation of an overall

increased interest in sustainable investments (column 5).

Altogether panel regressions strongly suggest that retail investors react to the launch of

the Morningstar Sustainability Rating by adjusting their investment decisions and invest-

ing into higher-rated funds.
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3.2. Matching

As we compare the impact of published Sustainability Ratings on fund flows across rating

categories we need to consider that the Sustainability Rating is not independent from other

fund characteristics such as size or past performance and that those differencesmight cause

differences in fund flows.

Adding a series of control variables to panel regressions corrects for linear relationship

between fund characteristics and fund flows. To account for differences in fund character-

istics, for which a linear relationship (or log-linear in the case of size) might not be ap-

propriate, we additionally apply nearest neighbor matching. In particular, Chevalier and

Ellison (1997) and Sirri and Tufano (1998) have shown that the relationship between past

performance and fund flows is convex, Ivković and Weisbenner (2009) show that relative

past performance induces inflows but not outflows.

We would like to compare two groups of funds with very similar fund characteristics but

different Sustainability Ratings and therefore use propensity score matching to construct

such groups. To ensure that we compare funds that received their initial rating during the

same month and because the majority of funds received a Sustainability Rating during its

launch in March 2016 we restrict our sample to those funds for the matching. Because we

expect the effect of the Sustainability Rating to occur only for retail funds we drop all other

funds from the sample.

We match funds based on their initial rating (i.e. the Rating as of March 17, 2016) and

on end of February 2016 fund characteristics and keep the matched sample constant over

time. Our matching procedure consists of three steps. First, we define the treatment group

and the population of funds from which we will construct the control group. We examine

three settings: Funds with a high Sustainability Rating versus a matched control sample

of funds with an average Rating (“High vs. Average”), funds with a low versus a matched

control sample of funds with an average Rating (“Low vs. Average”) and funds with a high

Rating versus a matched control sample of funds with a low Rating (“High vs. Low”). In

a second step, we run a logit regression on all funds in our treatment group and on those

funds the control group is selected from (e.g. all funds with a high or average rating for

the “High vs. Average” setting) to estimate propensity scores. The logit model regresses

dummy variables indicating whether a fund is in the treatment group or not on the 1-year

alpha from a Carhart (1997) model, the fund’s Morningstar Performance Rating, its size
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(log of total net assets), age, expense ratio and turnover ratio. Propensity scores are the

fitted values from this model and can be interpreted as the probability of being a fund of

our treatment group. Unreported results show that funds are more likely to have a better

Sustainability Rating if they have a higher past alpha and a better Performance Rating.

Funds with a high Sustainability Rating are smaller, and have lower expense and turnover

rations than funds with an average rating but those three characteristics are not significant

for the logit models in the “Low vs. Average” and “High vs. Low” setting.

In a third step, we match each fund of the treatment group to the one fund in the group

of potential control funds with the closest propensity score. If the propensity scores of the

matched pair differ by more than 0.025 we drop the pair from our sample. We allow the

same control fund to be matched multiple times.

In doing so, we end up with the treatment group and a matched control group with sim-

ilar fund characteristics. Table 4 shows that there is no significant difference with respect

to most matching variables between funds in the treatment and the control group which

indicates a high quality of our matching. In the “High vs. Average” setting we observe a

significant difference only in the median fund age. For the “Low vs. Average” no mean or

median matching variable differs between the treatment and the control group. There are,

however, significant differences between the turnover and the expense ratios in the “High

vs. Low” setting. We know from panel regressions that the expense ratio has a negative

impact on fund flows, and since the expense ratio is higher for the funds in our treatment

group (“High”), this difference will, if at all, induce a downward bias to our results. Since

turnover ratios are not found to influence fund flows significantly, neither difference harms

the quality of our matching.

Given this matching we observe the difference in fund flows during the 6 months prior

and the 12 months subsequent to the launch of the Morningstar Sustainability Rating. Ta-

ble 5 displays the results. During the three and the six-months period prior to the launch

of the Morningstar Sustainability Rating, i.e. during December 2015 to February 2016 and

September 2015 to February 2016, there is no significant difference in fund flows between

our treatment and the matched control group. Mutual funds with a high Sustainability

Rating get neither significantly higher nor significantly lower net flows than average or

low-rated funds during that time. Low-rated funds are not subject to significantly lower

flows than average-rated funds. The impact of the Sustainability Rating, however, rises af-
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Table 4
Propensity Score Matching - Sample Comparison

This table reports the mean and median values of all variables included in the propensity score matching
for the treatment and the matched control groups. Only retail share classes with a published Sustainability
Rating in March 2016 are considered for the matching. Funds that cannot be matched are excluded from the
sample. All fund characteristics are as of end of February 2016. Panel A shows the values for the "High vs.
Average" setting, where the treatment group consists of high-rated share classes according to the Morningstar
Sustainability Rating in March 2016 and the control group is selected from average-rated funds. Panel B
reports values for the "Low vs. Average" setting with low-rated funds forming the treatment group and the
control group being selected from average-rated funds. Panel C shows characteristics for the "High vs. Low"
setting where high-rated funds form the treatment group and the control group is selected from low-rated funds.
The Carhart four-factor alpha is calculated usingmonthly returns (MRET fromCRSP) over the prior 12months.
The Performance Rating is the one to five star Morningstar Star Rating provided by Morningstar. Fund age
is the number of years since the inception date (FIRST_OFFER_DT from CRSP). Total net assets, turnover
ratios and expense ratios are also obtained from the CRSP mutual fund database (MTNA, TURN_RATIO and
EXP_RATIO). The last two columns report the p-values from a t-test and a Mood’s median-test to test for
differences between the mean and median values in the treatment and the control group. Significance at the
10%, 5%, and 1% level are denoted by *, **, and ***, respectively.

Treatment Control Diff. test p-value

Mean Median Mean Median Mean Median

Panel A: Matched sample comparison – Model: High vs. Average

12-months alpha (%) −1.57 −1.36 −1.92 −1.68 0.41 0.49
Performance rating 3.01 3.00 2.90 3.00 0.45 0.49
Log total net assets ($m) 4.67 4.68 4.78 4.34 0.71 0.68
Fund age in years 16.63 13.01 17.97 15.01 0.46 0.04**
Expense ratio (%) 1.30 1.23 1.26 1.22 0.47 0.89
Turnover ratio (%) 48.29 35.00 43.21 40.00 0.28 0.68

Panel B: Matched sample comparison – Model: Low vs. Average

12-months alpha (%) −3.52 −2.93 −3.46 −3.24 0.89 0.29
Performance rating 2.47 3.00 2.49 2.00 0.83 0.41
Log total net assets ($m) 4.43 4.29 4.72 4.59 0.21 0.20
Fund age in years 16.55 14.68 16.28 14.97 0.85 0.56
Expense ratio (%) 1.41 1.32 1.46 1.45 0.36 0.29
Turnover ratio (%) 56.28 52.00 51.47 49.00 0.27 0.56

Panel C: Matched sample comparison – Model: High vs. Low

12-months alpha (%) −2.10 −1.91 −1.80 −1.97 0.48 0.88
Performance rating 2.81 3.00 2.75 3.00 0.65 0.18
Log total net assets ($m) 4.39 4.17 4.61 4.13 0.48 0.88
Fund age in years 16.75 12.84 16.24 14.61 0.78 0.47
Expense ratio (%) 1.34 1.24 1.25 1.12 0.10* 0.01***
Turnover ratio (%) 50.25 39.00 55.25 56.00 0.32 0.00***
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Table 5
Propensity Score Matching - Treatment Effects

This table presents the average treatment effect on the treated from a nearest neighbor propensity score match-
ing. Funds are matched based on their characteristics (12-months alpha, Performance Rating, size, fund age,
expense ratio, and turnover ratio) as of end of February 2016 and differences in net flows between the treatment
and the control group are measured. The results are reported for three settings: For "High vs. Average" and
"Low vs. Average" the treatment group consists of all high or low-rated funds according to the Morningstar
Sustainability Rating in March 2016, the control group is selected from all average-rated funds. For "High vs.
Low" the treatment group consists of all high-rated funds and the control group is selected from the low-rated
funds. Only retail share classes with a Sustainability Rating published in March 2016 are included in the sam-
ple. The differences in net flows are calculated over six different time intervals: six months prior (−6 to 0), and
three months prior to March 2016 (−3 to 0) as well as for the 3, 6, 9, and 12 months starting from March 2016
(0 to 3, . . . , 0 to 12). Net flows are defined, as in Sirri and Tufano (1998), as [TNAt− (1+Rt)∗TNAt−1]/TNAt−1.
Differences in flows are measured in percent. T -statistics are reported in parentheses using robust Abadie
and Imbens (2016) standard errors. Significance at the 10%, 5%, and 1% level are denoted by *, **, and ***,
respectively.

Months

N −6 to 0 −3 to 0 0 to 3 0 to 6 0 to 9 0 to 12

High vs. Average 105 −1.35 1.91 3.01* 6.50*** 8.16*** 9.41**
(−0.48) (1.03) (1.87) (2.97) (2.89) (2.32)

Low vs. Average 145 −1.86 −0.49 −2.45** −2.92* −4.81** −6.80**
(−1.29) (−0.56) (−2.38) (−1.72) (−2.37) (−2.34)

High vs. Low 95 1.31 1.36 3.45** 4.89** 10.00*** 12.04***
(0.59) (1.06) (2.26) (2.33) (2.89) (2.73)

ter its publications. During the months March to May 2016, high-rated funds receive a 3.01

percentage points higher net flow than average-rated funds and even 3.45 percentage points

higher net flows than low-rated funds. Low-rated funds have a 2.45 percentage points lower

net flow than average-rated funds during that time period.17 The effect of higher net flows

into high-rated funds and out of low-rated funds continues during the subsequent months

and adds to a total of 9.41 percentage points during the first 12 months for high-rated ver-

sus average-rated funds, and even 12.04 percentage points for high versus low-rated funds.

Low-rated funds receive 6.80 percentage points lower net flows than average-rated funds

during the first year after the launch of Morningstar’s Sustainability Rating. Figure 2 vi-

sualizes these results, displaying the cumulative difference in flows during themonths prior

to and after the launch. Differences prior to the launch are close to zero and increase or

decrease in line with the reported values. The almost monotonically increasing or decreas-

ing cumulative difference in flows between March 2016 and February 2017 indicates that

funds with a higher (lower) Sustainability Rating received higher (lower) net flows during

almost every month subsequent to the publication of the Rating.
17We should not expect the effect of “High vs. Low” to equal the sum of the “High vs. Average” and “Low vs.
Average” effects since the fund characteristics of the treatment group in the “Low vs. Average” setting differs
significantly from the treatment groups of the other settings and since we are measuring an average effect on
the treated.
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Figure 2. Propensity Score Matching - Cumulative Differences in Flows.
This figure visualizes the average treatment effect on the treated from a nearest neighbor propensity score
matching. It shows the cumulative flow differences between the treatment and the control group for the 6
months prior to and the 12 months after the launch of the Morningstar Sustainability Rating. Funds are
matched based on their characteristics (12-months alpha, Performance Rating, size, fund age, expense ratio,
and turnover ratio) as of end of February 2016 and differences in net flows between the treatment and the control
group are measured. The results are displayed for three settings: For "High vs. Average" and "Low vs. Average"
the treatment group consists of all high or low-rated funds according to the Morningstar Sustainability Rating
in March 2016; the control group is selected from all average-rated funds. For "High vs. Low" the treatment
group consists of all high-rated funds and the control group is selected from the low-rated funds. Only retail
share classes with a Sustainability Rating published in March 2016 are included in the sample. Net flows are
defined, as in Sirri and Tufano (1998), as [TNAt− (1+Rt)∗TNAt−1]/TNAt−1. We define t = 0 as the beginning
of the month the Sustainability Rating was launched in, i.e. March 1, 2016. For the time period prior to March
2016, i.e. t < 0, cumulative differences in flows are calculated as the sum of the monthly differences in average
flows of the treatment and the control group during the months t to 0, e.g. t = −3 shows the sum of flow
differences for the months from December 2015 to February 2016. For the time period after the launch, i.e. t >
0, cumulative differences in flows are calculated as the sum of the monthly differences in average flows of the
treatment and the control group during the months 0 to t, e.g. t = 3 shows the sum of flow differences for the
months from March to May 2016.
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Since the median size of a retail share class in our matching with a high (low) Sus-

tainability Rating is $108m ($65m), the effect of a 9.41 percentage points (6.80 percentage

points) flow difference should be interpreted as follows: A high-rated fund according to

Morningstar’s Sustainability Rating receives on average $10.1m higher net inflows during

March 2016 to February 2017 than it would have expected if it had received an average Sus-

tainability Rating. In contrast, an average low-rated fund receives about $2.1m lower net

flows than expected if it were given an average Sustainability Rating, thus indicating that

the effect of the Morningstar Sustainability Rating is both statistically and economically

significant. The effect can only be observed after the initial Rating publication, indicating

that retail investors react to the new information.

As a robustness test, we alternate the matching. We select alternative matching vari-

ables, especially different measures of past performance, and do not consider the expense

ratio and the turnover ratio. We also change the distance thresholds from 0.025 to values

between 0.01 and 0.03. This does not change our results qualitatively. We also look at a set-

ting where funds with a low Rating are our treatment group and funds with a high Rating

are matched (“Low vs. High”). Results confirm our finds from “High vs. Low”.

We repeat the matching procedure for the sample of institutional funds, but in line with

our predictions and the results from panel regressions we do not find significant differences

in flows between high and average-rated and between high and low-rated funds subsequent

to the launch of Morningstar’s Sustainability Rating (unreported results). We find weakly

significant evidence for a rating effect when matching low to average-rated funds.
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3.3. Event Study

The panel regression and propensity-score matching approaches both allow insights into

the flow-sustainability relationship by comparing the flows between funds in different Sus-

tainability Rating categories. In contrast, the following event study approach provides an

opportunity to directly examine the investors’ flow response to the launch of the Sustain-

ability Rating on a fund-by-fund basis.

Specifically, each fund flow following the introduction of the Rating is benchmarked to a

model of its expected flow to obtain an estimate of the abnormal flow triggered by the publi-

cation of Morningstar’s Sustainability Rating. The following section describes the details of

how the event study approach is implemented and the diagnostic tests employed to assess

the reliability of the benchmark model.

3.3.1. Methodology

To evaluate the marginal effect of the Sustainability Rating on fund flows, the benchmark

model essentially needs to disentangle the independent “sustainability effect” from other

performance and non-performance characteristics, potentially influencing fund flows. There-

fore, the inherent principles of the method employed follow a traditional event study ap-

proach as described by Campbell et al. (1997) and adjust flows for influences other than the

Sustainability Rating.

To estimate a time-series benchmark regression for each individual fund i, we choose

our model in accordance with the discussions of Del Guercio and Tkac (2008), who employ

an event study approach to analyze the independent effect of Morningstar’s Star Rating on

fund flows. Thus, given themodel’s viability18, we compute the expected flows by estimating

the subsequent time-series benchmark regression for each individual fund i:

F i
t = γi + βi1SPCF

i
t + βi2F

i
t−1 + βi3R

i
t−1 + βi4∆Alpha1Y i

t−1 + βi5(∆Alpha1Y i
t−1)

2 + eit, (2)

where Fi
t is the relative net flow to fund i at time t, SPCFi

t is the average relative net flow at
18Analyses of the model’s fit in Del Guercio and Tkac (2008) indicate a strong case for the model’s reliability.
Moreover, analyzing the benchmark model by means of observed relative net flows and our normal flow esti-
mates grouped by the funds’ Performance Rating, Figure B1 in the appendix shows the model’s capability of
replicating the convex flow-performance relation. Table A1 in the appendix provides further evidence that the
model successfully adjusts fund flows for influences different from the Sustainability Rating by assessing the
statistical significance of average abnormal fund flows for the 6 months after a fund’s initial rating grouped
by the funds’ respective Performance Rating.
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time t to all funds in the same style and same lagged performance category as fund i and

Fi
t−1 is the lagged relative net flow to fund i at time t−1. Ri

t−1 is the monthly net return

of fund i observed in the preceding month. ∆Alpha1Yi
t−1 represents the changes in fund

i’s Carhart (1997) four-factor alpha from time t−2 to t−1 calculated over a 12-month pe-

riod using monthly data of the Carhart four-factor model premiums. Thus, our benchmark

regression model includes variables found to be important predictors of fund flows in the

mutual fund literature.

To account for potential multicollinearity issues due to the high correlation among the

factors used in the time-series regressions, we use the change in alpha, instead of the ab-

solute measure, as suggested by Del Guercio and Tkac (2008). Following their approach

further, we additionally include a squared term of the change in a fund’s alpha to control

for the convex flow-performance relationship. Different to the model in Del Guercio and

Tkac (2008), we choose a proxy for the average relative net flow in the same style and lagged

Performance Rating category, to account not only for the overall attractiveness of a fund’s

investment style, but also for marginal effects of the Performance Rating.

For the event study, we define the beginning of the month during which the Sustainabil-

ity Rating was made accessible to retail investors as the event date (t = 0). To estimate the

coefficients of the benchmark model, the estimation window was chosen to have a length of

24 months19, and were set to capture the months directly preceding the event month, i.e.

t = [−24; 0].

Applying the estimated benchmark model parameters to the event window, we measure

the abnormal flows for a given fund i in each month around the time of the event:

AF i
t = F i

t − γi − βi1SPCF
i
t − βi2F

i
t−1 − βi3R

i
t−1 − βi4∆Alpha1Y i

t−1 − βi5(∆Alpha1Y i
t−1)

2. (3)

Thereby, AF i
t represents the relative abnormal net fund flow at time t to the individual fund

i, which is equal to the actual observed relative net fund flow F i
t minus the expected relative

net fund flow, the latter being calculated by the style-performance category flow, the lagged

fund flow, the lagged raw return and the lagged change in alpha as well as the square of

the lagged change in alpha. The term γi represents the fund specific average abnormal
19Analyses of themodels fit and the benchmark residuals bymeans of RMSE suggest that an estimation window
length of 24 months provides the highest level of in-sample precision. However, varying the window lengths
does not change the outcomes qualitatively.
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flow, which is expected to cover predictors that are roughly constant over time, such as the

fund age, turnover or expenses, and are therefore not included in a fund-wise time-series

regression.

To identify funds’ flow response to the introduction of the Sustainability Rating, we

group funds according to their corresponding rating and report abnormal flow statistics

over the event window t = [0; 6] in the main test of this section. For the subsequent anal-

ysis, this paper applies the event study methods described in Dodd and Warner (1983) and

Patell (1976) to the abnormal flow estimates. Particularly, the relative abnormal flow esti-

mates for each fund i at time t within the event window are standardized by the square root

of their estimated forecast variance (RMSE) and an additional forecasting correction term to

form the standardized relative abnormal flow SAF i
t . This standardization procedure leads

to a different weighting scheme in the observations. Thus, by standardizing the relative

abnormal flow, funds showing higher precision in their estimates, are implicitly assigned

more weight in the calculation of the average relative abnormal flow across funds in each

event month. To assess the temporal perspective of the event, the cumulative standardized

relative abnormal flows CSAF i
t are calculated for each fund i by summing the standardized

relative abnormal flows of each fund over the specified event window. By forming the aver-

age across N funds for each Sustainability Rating group, the average standardized relative

abnormal fund flow SAFt and the average cumulative standardized relative abnormal fund

flow CSAFt are obtained.

To assess the statistical significance of the SAFt and CSAFt, we employ the cross-

sectional test introduced by Boehmer et al. (1991), which divides standardized abnormal

flows and cumulative standardized abnormal flows by the contemporaneous standard er-

rors. To account for a potential change in the variance of the standardized abnormal flow

in the event window relative to the estimation window period, this approach calculates the

standard errors from the event-period abnormal flows. If, for example, the abnormal flows

are exposed to higher volatility in the event window, the standard errors used by Boehmer

et al. (1991) lead to reduced t-statistics. In turn, this approach mitigates the risk of biased

inferences. The abnormal flow statistics reported in this section also contain test-statistics

for the nonparametric sign-test as in Campbell et al. (1997).
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3.3.2. Results

Table 6 and Table 7 contain the average standardized relative abnormal flow SAFt and

the average cumulative standardized relative abnormal flow CSAFt, respectively, for all

Sustainability Rating categories for each event month from 1 to 6. Given the observed

unequal reaction of different investor clienteles to the Rating, we focus on the abnormal

flow response on all retail funds obtaining a Sustainability Rating.
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Table 6
Standardized Relative Abnormal Flow After the Launch of the Sustainability Rating

Panel A reports the average standardized relative abnormal fund flows SAFt grouped according to the corresponding Sustainability Rating for the 6 months after a fund
was initially rated (t = [0; 6]). We define the standardized relative abnormal fund flow at time t as the actual relative net flow minus the expected flow standardized by
the forecast correct standard error, as described in Dodd and Warner (1983). To calculate the expected fund flow, we estimate the coefficients of the subsequent benchmark
model for each fund individually over an estimation window of 24 months (t = [−24; 0]). Specifically, we regress the fund’s monthly relative flow on average relative flow
at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from
t−2 to t−1, and its change in alpha from t−2 to t−1 squared. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally probable that
sample funds have positive or negative standardized abnormal flows, and a difference in means test, showing the discrepancy in the average standardized abnormal flows
between high and low Sustainability Ratings. Panel B reports the t-statistics of the average standardized relative abnormal flows grouped by the assigned Sustainability
Rating. To account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated
from the event window, as in Boehmer et al. (1991). *, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Average standardized relative abnormal flow by Sustainability Rating and event month (coefficients)

Event
month

Low Below Avg. Average Above Avg. High High–Low

SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt

1 −0.041 45.65 0.014 48.96 0.067 50.45 0.013 50.24 0.287*** 59.58** 0.329***
2 −0.207*** 37.5*** −0.090* 48.52 −0.024 48.89 0.090** 52.41 0.232*** 56.84* 0.440***
3 −0.185*** 41.30** −0.043 44.70* 0.042 47.05 0.076* 51.58 0.090 54.10 0.275***
4 0.070 58.69** 0.033 51.78 0.080* 52.47 −0.063 47.18 0.252*** 61.80*** 0.182*
5 −0.105* 47.28 −0.096** 42.55*** −0.049 49.17 0.105** 52.65 0.354*** 61.11*** 0.459***
6 −0.208*** 42.39** −0.137*** 43.32** −0.001 47.88 −0.129*** 44.55** 0.320*** 66.20*** 0.529***

Panel B: Average standardized relative abnormal flow by Sustainability Rating and event month (t-statistics)

1 −0.62 −1.17 0.34 −0.38 1.06 0.21 0.30 0.09 3.14*** 2.31** 2.66***
2 −3.25*** −3.39*** −1.92* −0.54 −0.73 −0.51 2.24** 0.98 2.71*** 1.65* 3.79***
3 −2.91*** −2.35** −1.12 −1.95* 0.56 −1.37 1.79* 0.64 1.21 0.99 2.59***
4 1.37 2.35** 0.71 0.65 1.65* 1.15 −1.37 −1.13 3.60*** 2.83*** 1.92*
5 −1.64* −0.73 −2.09** −2.72*** −1.40 −0.38 2.01** 1.08 4.54*** 2.66*** 4.18***
6 −3.57*** −2.06** −3.35*** −2.45** −0.02 −0.98 −3.13*** −2.21** 4.15*** 3.90*** 5.02***
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Table 6 reports the results for the average standardized relative abnormal fund flow

SAFt. For the highest sustainability category the SAFt is significantly positive for the ma-

jority of months. Thus, given the relative consistency in the significance level throughout

the event window, the results indicate that some retail investors immediately respond to the

publication of the highest Sustainability Rating, whereas others respond with a significant

lag. In contrast, funds in the lowest sustainability category have a significantly negative

SAFt for most of the event months. Standardized abnormal flows to the lowest sustainabil-

ity category are insignificantly positive only in event month 4. For funds being assigned

an intermediate Sustainability Rating (below average, average, above average), we cannot

derive a statistically significant effect from the outcome presented in Table 6. We observe

a retail investors’ reaction to both the highest and lowest Sustainability Rating. The only

partly significant SAFt for the lowest rating category, however, suggests that investors react

more strongly to the highest Sustainability Rating.

The results are confirmed by the average cumulative standardized relative abnormal

flows CSAFt reported in Table 7. Both the CSAFt to the highest and to the lowest Sus-

tainability Rating are highly significant, with twice the cumulative effect for the highest

Rating category. By employing a nonparametric sign-test, the results of the average cumu-

lative standardized relative abnormal fund flow CSAFt confirm the pattern of abnormal

flow directions by yielding significant test statistics for the clear majority of the observa-

tions. For an additional verification of this result, a differences-in-means test is applied

to assess the statistical difference between the “low”- and “high”-end of the sustainability

spectrum. Indeed, the corresponding test statistics reported for the SAFt and CSAFt pro-

vide strong evidence for a significant difference in the flow responses and therefore provide

further indication for investors’ reaction to the Sustainability Rating.
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Table 7
Cumulative Standardized Relative Abnormal Flow After the Launch of the Sustainability Rating

Panel A reports the average cumulative standardized relative abnormal fund flows CSAFt grouped according to the corresponding Sustainability Rating for the 6 months
after a fund was initially rated (t = [0; 6]). We compute the cumulative standardized relative abnormal flow for each fund by summing the standardized relative abnormal
flow from event month 1 to 6. We then form the average of the CSAFt across N funds for each Sustainability Rating category. Further, Panel A reports nonparametric
sign tests under the null hypothesis that it is equally probable that sample funds have positive or negative cumulative standardized abnormal flows, and a difference in
means test, showing the discrepancy in the average cumulative standardized relative abnormal flows between high and low Sustainability Ratings. Panel B reports the
t-statistics of the average cumulative standardized abnormal flows grouped by the assigned Sustainability Rating. To account for a potential shift in the variance of the
SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated from the event window, as in Boehmer et al. (1991). *, **, ***
indicate significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Average cumulative standardized relative abnormal flow by Sustainability Rating and event month (coefficients)

Event
month

Low Below Avg. Average Above Avg. High High–Low

CSAFt % > 0 CSAFt % > 0 CSAFt % > 0 CSAFt % > 0 CSAFt % > 0 CSAFt

1 −0.041 45.65 0.014 48.96 0.067 50.45 0.013 50.24 0.287*** 59.58** 0.329***
2 −0.240** 41.84** −0.090 45.29* 0.062 50.00 0.114* 50.48 0.511*** 57.53* 0.751***
3 −0.388*** 39.13*** −0.125 45.88 0.098 48.16 0.226*** 55.74** 0.559*** 59.58** 0.948***
4 −0.344** 42.39** −0.084 47.02 0.113 49.17 0.130 52.07 0.871*** 58.33** 1.216***
5 −0.382** 42.39** −0.181 45.53 0.187 48.25 0.211 50.72 1.278*** 61.80*** 1.660***
6 −0.620*** 40.21*** −0.298* 43.91** 0.166 46.42* 0.101 49.63 1.484*** 62.06*** 2.105***

Panel B: Average cumulative standardized relative abnormal flow by Sustainability Rating and event month (t-statistics)

1 −0.62 −1.17 0.34 −0.38 1.06 0.21 0.30 0.09 3.14*** 2.31** 2.66***
2 −2.35** −2.21** −1.28 −1.73* 0.81 0.00 1.88* 0.19 3.72*** 1.82* 4.04***
3 −2.89*** −2.94*** −1.40 −1.51 0.84 −0.85 2.79*** 2.32** 3.37*** 2.31** 4.09***
4 −2.21** −2.06** −0.71 −1.09 0.97 −0.38 1.23 0.84 4.33*** 2.00** 4.39***
5 −1.96** −2.06** −1.31 −1.63 1.26 −0.81 1.58 0.29 5.42*** 2.83*** 4.98***
6 −2.75*** −2.65*** −1.85* −2.23** 0.98 −1.67* 0.64 −0.14 5.24*** 2.90*** 5.35***
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Overall, the results on the sustainability-flow relationship paint an intriguing picture of

how retail investors respond to different rating categories. Given the significantly stronger

reaction to superior ratings when compared to bottom-end ratings, the data provide sup-

portive evidence that retail investors flock to funds with the highest Sustainability Rating

while not fleeing from lower-rated funds at the same rate. Thus, the results indicate that

the well documented convex relationship between past performance and net flow is also ex-

istent for the sustainability-flow relation. Similar to the findings of Chevalier and Ellison

(1997) and Sirri and Tufano (1998), showing that poorly performing funds only suffer mod-

est losses and top performers accumulate large inflows, we find a high standardized relative

abnormal flow for the most sustainable funds.

The crucial prerequisite for the interpretation of the "sustainability effect", however,

is the benchmark model’s capability to successfully isolate the effect of the Sustainability

Rating on fund flows. If the average abnormal flow is triggered by the introduction of the

Sustainability Rating, we do not expect to observe any significant abnormal flow in months

preceding the event date. To implement a corresponding test, the event window and the

estimation window are shifted by six months, i.e., the event window then spans the period

of six months prior to the initially defined event month: t = [−6; 0] and the estimation

window captures 24 months preceding this period t = [−30; −6]. To group the funds by

their corresponding Sustainability Rating we use unpublished Sustainability Ratings ob-

tained directly fromMorningstar (going back toNovember 2015) and extrapolated values for

September and October 2015. For this test, we group the funds according to their monthly

Sustainability Rating and calculate the average standardized relative abnormal flow SAFt,

which are reported in Table 8. Generally, we are not able to derive a consistent pattern from

the average standardized relative abnormal flows SAFt in the event window t = [−6; 0] and

observe statistically insignificant results for the overwhelming majority of event months

and rating categories. Moreover, the difference-in-means test for the outcomes of the high-

est and lowest Sustainability Rating shows insignificant results with reversed signs for the

t-statistics, compared to the results following the launch of the Sustainability Rating. Over-

all, the results reported in Table 8 indicate that the "sustainability effect" is not driven by

a general attractiveness. Thus, we conclude that the effect is due to the launch of Morn-

ingstar’s Sustainability Rating.
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Table 8
Placebo Event Study - Standardized Relative Abnormal Flow Before the Launch of the Sustainability Rating

Panel A reports the average standardized relative abnormal fund flows SAFt grouped according to the corresponding Sustainability Rating for the 6 months before a
fund was initially rated (t = [−6; 0]). To ensure the availability of the Sustainability Rating for the full sample of six months, we extrapolate the November 2015 Rating
to October and September 2015. We define the standardized relative abnormal fund flow at time t as the actual relative net flow minus the normal, or expected, flow
standardized by the forecast correct standard error, as described in Dodd and Warner (1983). To calculate the normal fund flow, we estimate the loadings of the subsequent
benchmark model for each fund individually over an estimation window of 24 months (t = [−30; −6]). Specifically, we regress the fund’s monthly relative flow on average
relative flow at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor
alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally
probable that sample funds have positive or negative standardized abnormal flows, and a difference in means test, showing the discrepancy in the average standardized
relative abnormal flows between high and low Sustainability Ratings. Panel B reports the t-statistics of the average standardized abnormal fund flows grouped by the
assigned Sustainability Rating. To account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of
the SAFt are calculated from the event window, as in Boehmer et al. (1991). *, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Event
month

Low Below Avg. Average Above Avg. High High–Low

SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt

Panel A: Average standardized relative abnormal flow by Sustainability Rating and event month (coefficients)

−6 0.023 52.44 0.170*** 55.59* 0.131* 58.92*** 0.099** 56.70** 0.005 57.79 −0.017
−5 0.064 52.48 0.222*** 59.92*** −0.021 51.07 0.168 50.30 −0.057 47.66 −0.122
−4 0.211 59.57** 0.077 52.40 −0.010 52.06 0.008 49.07 −0.289** 39.25** −0.500***
−3 −0.103 55.10 −0.051 47.69 −0.230* 40.93*** −0.049 48.23 −0.358** 39.47** −0.255
−2 −0.222*** 43.42 −0.088 53.2 0.054 53.05 0.044 55.87** −0.066 43.36 0.155
−1 0.054 47.29 0.125 55.43* −0.049 46.69 −0.039 51.77 −0.091 43.51 −0.145

Panel B: Average standardized relative abnormal flow by Sustainability Rating and event month (t-statistics)

−6 0.34 0.58 3.17*** 1.80* 1.72* 3.68*** 1.99** 2.42** 0.07 1.62 −0.16
−5 0.87 0.58 3.12*** 3.14*** −0.43 0.43 1.55 0.11 −0.43 −0.48 −0.75
−4 1.56 2.27** 1.03 0.75 −0.18 0.83 0.15 −0.33 −2.49** −2.22** −2.59***
−3 −0.78 1.23 −0.43 −0.74 −1.87* −3.66*** −0.55 −0.62 −2.33** −2.24** −1.18
−2 −2.82*** −1.62 −1.08 1.01 1.06 1.23 0.74 2.08** −0.63 −1.41 1.09
−1 0.73 −0.65 1.60 1.77* −0.90 −1.33 −0.63 0.62 −0.78 −1.34 −0.97

34



Finally, to allow for an economic interpretation, we repeat the event study, but waive the

standardization procedure. By doing so, we find that the positive abnormal flow response

identified for funds in the highest rating category adds to a total of 1.83 percentage points

during the first 6months after the publication of the Sustainability Rating. In contrast, low-

rated funds receive 1.01 percentage points lower net flows than they should have expected

without the attainment of a rating during the first two quarters after the launch of the

Rating. Figure 3 visualizes these results by presenting the average cumulative abnormal

flows for all rating categories for a 6-month period prior and subsequent to the launch of

the Sustainability Rating20. Since the median size of a retail share class with a high (low)

Sustainability Rating is $111m ($48m), the flow response con be interpreted as follows: A

fund that is assigned the highest Sustainability Rating experiences on average $4.05m p.a.

higher net inflows than expected without the introduction of the Rating. In contrast, the

launch of the Rating leads on average to a $0.98m p.a. lower net flow for a typical low-

rated fund. In accordance with previous sections, the findings indicate that the effect of the

Sustainability Rating is both statistically and economically significant.

20For the calculation of the cumulative abnormal flows prior to the launch of the Sustainability Rating, we shift
the event window and the estimation window by six months respectively and sum the relative abnormal flow
derived thereby for each fund from t = −6 to t = 0. We then average the cumulative abnormal flows across N
funds for each Sustainability Rating category.

35



-6 -5 -4 -3 -2 -1 0

−1

0

1

2

Event Month

CA
F
(%

)

Low Below Avg. Average Above Avg. High
Sustainability Rating

0 1 2 3 4 5 6

−1

0

1

2

Event Month

CA
F
(%

)

Figure 3. Cumulative Relative Abnormal Flow Before and After Launch of the Sustainability Rat-
ing.
The figure visualizes the average cumulative relative abnormal fund flows CAFt of each Sustainability Rating
category for the 6-months period before and after a fund initially received a Sustainability Rating. To ensure
the availability of the Sustainability Rating for the full sample of six months, we extrapolate the November
2015 Rating to October and September 2015. We compute the cumulative relative abnormal flow for each
fund by summing the relative abnormal flow for the respective event period and form the average of the CAFt

across N funds for each Sustainability Rating category. To allow for an economic interpretation, we define
the relative abnormal fund flow at time t as the actual relative net flow minus the normal, or expected, flow,
but waive the standardization procedure employed in the main test. Expected flow is based on the benchmark
regression, whereby the fund’s monthly relative flow is regressed on average relative flow at time t to funds in
the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change
in the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared. For the
calculation of the CAFt after the Rating’s launch, we estimate the benchmark model parameter for each fund
individually over an estimation window of 24 months t = [−24; 0], while we shift the estimation window by 6
months, i.e. t = [−30; −6], to calculate the CAFt prior to the introduction.
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3.4. Fund Inflows and Outflows

The results from sections 3.1 to 3.3 provide robust evidence that the introduction of the

Morningstar Sustainability Rating has a significant impact on mututal fund net flows. As

net flows are calculated from the change in total net assets there might be two potential

sources of this result. Investors might either invest more new money into funds with a high

Sustainablility Rating than into funds with a low Rating or they might sell more existing

positions of low-ratend funds than of high-rated funds as a response to the publication of

the Rating. We therefore separate gross inflows from gross outflows and analyze the effect

of the Morningstar Sustainability Rating on both.

Prior research has made this distinction between inflows and outflows investigating the

performance-flow-relationship. Bergstresser and Poterba (2002) find that gross inflows re-

act more sensitive to past performance than gross outflows. O’Neal (2004) highlights that

both, gross inflows and gross outflows react to past performance. This result is also sup-

ported by Cashman et al. (2012). Both papers agree on an asymmetric effect on inflows with

the best performing funds receiving disproportionately high inflows. Ivković and Weisben-

ner (2009) refine those results by showing that inflows react to relative performance mea-

sures while outflows are driven by a fund’s absolute performance.

To examine the effect of the Morningstar Sustainability Rating on gross inflows and

gross outflows we use data from the SEC form N-SAR.21 All registrated investment compa-

nies are required to semi-annually report monthly sales and redemptions within this form

and we collect those data from the Morningstar Direct database. Because the N-SAR re-

ports are filed on portfolio and not on share class level, we aggregate fund data on a portfolio

level. A fund’s total net assets are added across share classes. We calculate portfolio flows,

returns, turnover and expense ratios as the weighted average of single share classes’ char-

acteristics using the lagged size of each share class as the respective weight. We also use

portfolio-level alphas and return volatilities. To indicate that variables refer to a portfolio

and not to single share classes, we superscript variables with p, e.g. TNAp
i,t for the total

net assets of portfolio i at time t. In some cases multiple share classes of the same portfolio

have different Performance Ratings, where the difference is usually just one Rating cate-

gory. We then calculate a portfolio’s Performance Rating as the weighted mean of the single
21These data were previously used by e.g. Edelen (1999), Bergstresser and Poterba (2002), and Cashman et al.
(2012).
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shareclasses’ Performance Rating using 1 to 5 for the five Rating categories and rounding

the resulting average Rating to the nearest integer. Monthly gross inflows and outflows are

scaled by a fund’s total net assets at the beginning of the month, i.e.

INFLOWp
i,t =

SALESp
i,t

TNAp
i,t−1

, (4)

OUTFLOWp
i,t =

REDEMPTIONSp
i,t

TNAp
i,t−1

, (5)

where SALESp
i,t are the sum of new sales and other sales and REDEMPTIONSp

i,t are the re-

demptions of portfolio i during month t as reported in the NSAR form. Inflows and outflows

are winsorized at the 1 percent and 99 percent levels.

We repeat the panel regressions from Section 3.1 using SALESp
i,t and REDEMPTIONSp

i,t

as the dependend variables to examine the effect of the Morningstar Sustainability Rating

on gross inflows and outflows. Table 9 displays the results for the time period after the

Rating was made public, i.e. March 2016 to March 2017. Regressions coefficiants indicate

that both, gross inflows and gross outflows, are affected by the Sustainability Rating but

the effect is stronger for inflows. We find the sustainability-inflow relationship to be convex.

Mutual funds with the highest (lowest) Sustainability Rating receive by 0.40 (0.14) percent-

age points per month higher (lower) inflows than average rated funds. The relationship is

rather symmetric for fund outflows. Low (high) rated funds are subject to 0.11 (0.14) per-

centage points per month higher (lower) outflows than average rated funds. Despite the

economical significance of these results, statistical significance is only given for the higher

inflows into high rated funds. The results indicate that the effect of the Morningstar Sus-

tainability Rating is most pronounced for the inflow into high-rated funds. Investors pay

high attention to the Rating when deciding on where to invest new money.
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Table 9
Relative Net Flow – Sustainability Regression

This table reports the results from OLS panel regressions of monthly fund inflows and outflows on the
Morningstar Sustainability Rating and other fund characteristics during March 2016 to March 2017.
Monthly fund inflows and outflows are defined as INFLOWp

t = SALESp
t /TNAp

t−1 and OUTFLOWp
t =

REDEMPTIONSp
t /TNAp

t−1, where SALESp
t are the sum of new sales and other sales and REDEMPTIONSp

t
are the redemptions of a fund as reported in the SEC form NSAR. The Sustainability Rating is as of the begin-
ning of the month and all other fund characteristics are as of the end of the previous month. Monthly returns
are obtained from the CRSP mutual fund database (MRET). The Carhart four-factor alpha and return volatil-
ity are calculated using monthly returns over the prior 12 months. The Performance Rating is the one to five
star Morningstar Star Rating provided by Morningstar. Fund age is the number of years since the inception
date (FIRST_OFFER_DT from CRSP). Total net assets, turnover ratios and expense ratios are also obtained
from the CRSP mutual fund database (MTNA, TURN_RATIO and EXP_RATIO). Fund characteristics are ag-
gregated across all share classes of the same fund as described in Section 3.4. We regress monthly inflows
and outflows on fund characteristics between March 2016 and March 2017 . Column (1) reports the results for
gross inflows, column (2) for gross outflows. Standard errors are double clustered on month and fund level and
t-values are reported in parentheses. Significance at the 10%, 5%, and 1% level are denoted by *, **, and ***,
respectively.

(1)
INFLOWp

(2)
OUTFLOWp

1-month lagged Sustainability Rating
Low −0.138 0.110

(−0.85) (0.63)
Below average 0.075 0.079

(0.58) (0.79)
Above average −0.046 −0.146

(−0.39) (−1.53)
High 0.403* −0.144

(1.89) (−0.85)
1-month lagged Performance Rating

Low −0.763*** −0.288
(−3.15) (−1.22)

Below average −0.289** 0.115
(−2.19) (0.82)

Above average 0.908*** 0.024
(7.30) (0.28)

High 2.676*** 0.039
(7.23) (0.24)

1-month lagged 12-months alpha (%) 0.077*** −0.041**
(4.42) (−2.98)

1-month lagged monthly return (%) −0.005 −0.031
(−0.14) (−0.87)

1-month lagged 12-months return volatility (%) 0.327* 0.096
(2.05) (0.88)

1-month lagged turnover ratio (%) 0.003** 0.005***
(2.33) (3.44)

1-month lagged expense ratio (%) 0.311 0.355
(1.67) (1.77)

Log 1-month lagged total net assets ($m) −0.064 0.103**
(−1.47) (2.36)

Fund age in years −0.018*** −0.017***
(−4.51) (−4.58)

Month–style fixed effects Yes Yes
Number of observations 7727 7736
Adjusted R2 0.16 0.04
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3.5. Fund Families

Roughly 80% of the funds in our sample are members of a fund family and those fund

families consist on average of 4.4 fund portfolios and 9.4 share classes. As pointed out by

Nanda et al. (2004) fund families offer advantages like greater flexibility in the allocation of

human resources. Investors might attribute reputation to fund families rather than single

funds which might induce spillover effects within fund families. Nanda et al. (2004) find

that a fund’s outstanding past performance results not only in increased cash inflow to the

respective fund but also to other funds of the same family. The same effect might occur for

a high ESG Rating. On the other hand, fund families might utilize the great attention to

Morningstar’s Sustainability Rating and concentrate their marketing activities to the most

sustainable fund which might lead to negative spillover effects. To investigate the spillover

effects within a fund family we repeat the panel regressions of Section 3.1 but add additional

explanatory variables. We add the standard deviation of Sustainability Ratings within a

fund family as well as the mean Sustainability Rating of all funds within a family but the

fund itself. Following Nanda et al. (2004) we also add two dummy variables SUSTAINABLE

and UNSUSTAINABLE. SUSTAINABLE (UNSUSTAINABLE) is set to 1 if a fund does not

have a high (low) Sustainability Rating but there is a fund within the same fund family

that has a high (low) rating. Otherwise it is set to 0. Table 10 reports the results. A higher

mean family Rating results in a lower fund flow as indicated by the negative coefficient of

this variable. The effect, however, becomes only statistically and economically significant

if we focus on extreme cases using the SUSTAINABLE and UNSUSTAINABLE dummy

variables. Funds that belong to a fund family with a low-rated fund but do not have a low

rating themselves have a 0.11 percentage points per month higher net flow than they would

have without a low rated-fund in their family. Funds that are not rated high but belong to

a fund family with a high-rated fund receive a 0.17 percentage points per month lower flow

than without belonging to such a fund family. The latter effect is statistically significant.

These results indicate negative spillover effects within fund families. Contrary to what is

documented by Nanda et al. (2004) with respect to the Performance Rating, funds do not

profit from high Sustainability Ratings within their fund family but investors shift money

within fund families towards themost sustainable funds. To provide further evidence to this

result we addmonth-family fixed effects to the panel regression (column 4 of table 10). Even

after controlling for monthly family-level flows the effect of the Morningstar Sustainability
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Rating remains strong, thus indicating that the effect is not driven by aggregated flows on

a family level. Our analysis does not identify the channel behind this result but the results

are in line with fund families focussing their marketing activities on members with the

highest Sustainability Rating. We additionally add the standard deviation of Sustainability

Ratings within a fund familiy as an explanatory variable. Results indicate that funds that

belong to families with a wide dispersion of Sustainability Rating suffer from significantly

lower net flows subsequent to the publication of the Rating.
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Table 10
Relative Net Flow – Sustainability Regression including Family Characteristics
This table reports the results from OLS panel regressions of monthly fund flows on the Morningstar Sustain-
ability Rating, other fund characteristics and fund family characteristics during March 2016 to March 2017.
Monthly net flows are defined, as in Sirri and Tufano (1998), as [TNAt − (1 + Rt) ∗ TNAt−1]/TNAt−1. The
Sustainability Rating and fund family characteristics are as of the beginning of the month and all other fund
characteristics are as of the end of the previous month. SUSTAINABLE (UNSUSTAINABLE) equals 1 if a fund
does not have a high (low) Sustainability Rating but there is a fund within the same fund family that has a high
(low) rating and is set to 0 otherwise. Mean family Rating is the average of the Sustainability Rating of all other
funds of the same fund family and family Rating standard deviation is the standard deviation of all the funds’
Sustainability Ratings within a fund family. Lagged fund-level control variables include the Morningstar Per-
formance Rating, the 12-month alpha and monthly return, the 12-months return volatility, the turnover ratio,
total expense ratio, fund size and age as described in Section 2.2. The sample is constructed as described in
Section 2 with single observations for each share class and month. Funds that do not belong to a fund family
are excluded. Standard errors are double clustered on month and share class level and t-values are reported
in parentheses. Significance at the 10%, 5%, and 1% level are denoted by *, **, and ***, respectively.

Dependent variable:
Monthly relative net flow (%)

(1) (2) (3) (4)

1-month lagged Sustainability Rating
Low −0.296** −0.197 −0.189 −0.402**

(−2.26) (−1.62) (−1.55) (−2.71)
Below average −0.177* −0.149* −0.132 −0.234**

(−2.12) (−1.84) (−1.64) (−2.28)
Above average 0.064 0.035 0.039 0.021

(0.69) (0.39) (0.43) (0.21)
High 0.345** 0.226* 0.293** 0.294

(2.65) (1.81) (2.41) (1.76)
1-month lagged mean family Rating −0.095

(−1.58)
1-month lagged SUSTAINABLE −0.174*

(−1.89)
1-month lagged UNSUSTAINABLE 0.111

(1.37)
1-month lagged standard deviation of family Rating −0.154*

(−1.78)
Fund-level control variables Yes Yes Yes Yes
Month–style fixed effects Yes Yes Yes Yes
Month–family fixed effects No No No Yes
Number of observations 36476 36476 36476 36380
Adjusted R2 0.08 0.08 0.07 0.09
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4. Conclusion

In this paper we study investors’ behavior bymutual fund flows that occur subsequent to the

introduction of the Morningstar Sustainability Rating in March 2016. The Rating provides

investors with a publicly available and an easy-to-grasp indicator of a fund’s conformity to

ESG criteria. Based on surveys that show investors’ preference for sustainable investment

opportunities, we hypothesize that the Morningstar Sustainability Rating helps retail in-

vestors to overcome the obstacle of identifying sustainable investment funds. We therefore

expect retail investors to react to the publication of the Sustainability Rating by withdraw-

ing money from low-rated funds and investing it into high-rated funds. We apply three

methodologies to examine the causal relationship between the publication of the Sustain-

ability Rating and subsequent fund flows: Panel regressions, a nearest neighbor propensity

score matching, and an event study approach. We find that retail investors indeed react to

the availability of the Morningstar Sustainability Rating. Panel regressions show that,

among retail share classes, the highest-rated funds receive a 0.45 percentage points per

month higher net flow than average-rated and a 0.78 percentage points per month higher

net flow than low-rated funds. We do not find such a relationship prior to the launch of the

Sustainability Rating or for funds with an unpublished rating, suggesting that the results

are driven by the publication of the Rating. The matching confirms these results for retail

funds. During the first year after the launch, net flows to high-rated funds are 9.41 percent-

age points higher than to comparable average-rated funds. During the same time low-rated

funds suffer from a 6.80 percentage points lower net flow than a comparable average-rated

fund.

Our event study finds high-rated retail retail funds to receive an abnormal inflow of

1.83 percent during the first 6 months after the initial rating publication whereas low-rated

retail funds receive an abnormal flow of−1.01 percent during the same half-year period. For

an average fund, these findings translate into $4.1m to $10.1m higher inflows for high-rated

funds and $1.0m to $5.0m higher outflows from low-rated funds compared to an average-

rated fund during the first year after the publication of the Rating. As expected, the effect

of the publication of Morningstar’s Sustainability Rating is much lower for institutional

investors.

Given the recency of the introduction of the Morningstar Sustainability Rating and the
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limited data history it remains as an open question how the Rating will affect retail and

institutionals investors’ behavior on the long run. Observing the first year after the launch

of the Rating, our results suggest that retail investors value sustainable investments and

that the Morningstar Sustainability Rating enables them to incorporate this preference

into their fund selection process. Retail investors appreciate the condensation of public

but hard-to-grasp information on sustainability into an easy-to-read figure and shift their

investments accordingly.
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Appendix A. Event Study - Benchmark Diagnostics

Table A1
Benchmark Diagnostics - Standardized Relative Abnormal Flow Sorted by the Performance Rating in the Event Window

Panel A reports the average standardized relative abnormal fund flows SAFt grouped according to the corresponding Performance Rating for the months 1 to 6 after a
fund was initially rated. We define the standardized relative abnormal fund flow at time t as the actual relative net flow minus the normal, or expected, flow standardized
by the forecast correct standard error, as described in Dodd and Warner (1983). To calculate the normal fund flow, we estimate the loadings of the subsequent benchmark
model for each fund individually over an estimation window of 24 months t = [−24; 0]. Specifically, we regress the fund’s monthly relative flow on average relative flow at
time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from t−2 to
t−1, and its change in alpha from t−2 to t−1 squared. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally probable that sample
funds have positive or negative standardized abnormal flows and a difference in means test, showing the discrepancy in the average standardized relative abnormal flows
between high and low Performance Ratings. Panel B reports the t-statistics of the average standardized abnormal flows grouped by the assigned Performance Rating. To
account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated from the
event window, as in Boehmer et al. (1991). *, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Event
month

Low Below Avg. Average Above Avg. High High–Low

SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt % > 0 SAFt

Panel A: Average standardized relative abnormal flow by Performance Rating and event month (coefficients)

1 0.110 50.00 0.080* 55.04** 0.070 53.82** 0.011 44.40* 0.334** 57.62 0.223
2 −0.043 44.26 0.069 54.12* −0.058 45.99** −0.060 43.94** 0.042 42.85 0.086
3 −0.022 47.50 0.012 47.15 −0.003 47.34 −0.026 45.74 0.017 45.00 0.039
4 0.022 50.86 0.089** 58.35*** 0.052 52.94 −0.089 41.95*** −0.092 39.62 −0.115
5 0.060 51.16 0.132*** 56.44*** −0.037 48.89 −0.111** 44.55* −0.162 38.70* −0.222
6 −0.192** 46.40 0.053 52.11 −0.067** 46.57* −0.036 46.06 −0.208 43.10 −0.016

Panel B: Average standardized relative abnormal flow by Performance Rating and event month (t-statistics)

1 1.08 0.00 1.87* 2.20** 1.59 1.97** 0.20 −1.89* 2.17** 1.17 1.17
2 −0.53 −1.26 1.63 1.79* −1.60 −2.06** −1.00 −2.05** 0.29 −1.06 0.49
3 −0.24 −0.54 0.33 −1.23 −0.09 −1.36 −0.42 −1.42 0.11 −0.77 0.22
4 0.29 0.18 2.23** 3.67*** 1.47 1.49 −1.41 −2.72*** −0.67 −1.51 −0.69
5 0.85 0.26 2.97*** 2.80*** −1.10 −0.55 −2.09** −1.86* −1.19 −1.77* −1.37
6 −2.21** −0.80 1.30 0.94 −1.96** −1.73* −0.66 −1.28 −1.29 −1.05 −0.08
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Appendix B. Event Study - Observed vs. Estimated Flows
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Figure B1. Observed vs. Estimated Flow Sorted by Performance Rating in the Event Window.
The figure shows the average normal flow estimates together with the average observed flows grouped according
to the corresponding Performance Rating for the 6 months after the launch of the Sustainability Rating, i.e.
the period from March 2016 to August 2016. To calculate the normal fund flow, we estimate the loadings of the
subsequent benchmark model for each fund individually over an estimation window of 24 months (t = [−24;
0]). Specifically, we regress the fund’s monthly relative flow on average relative flow at time t to funds in the
same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in
the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared.
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