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ABSTRACT

This dissertation investigates the causes and consequences of indexing for active man-
agement in the equity mutual funds industry across 32 countries. The results indicate
that the growing competition from index funds does not negatively affect actively man-
aged funds’ fees, suggesting that the investment fund industry eventually developed
behavior reminiscent of the generic drugs paradox in the pharmaceutical industry.
Moreover, active funds do not increase their product differentiation by diverging more
from their benchmark when they face more competitive pressure from index products
and their managers, by deviating less from their benchmarks, could achieve better
performance than before, making the average performance of active funds higher in
countries with greater availability of passive funds. In contrast, actively managed prod-
ucts sometimes charge higher fees and reduce their activity when confronted with the
increasing availability of low-cost passive investment alternatives. Thus, the tests re-
garding the effects of indexing on a country’s fund industry uphold the notion of a seg-
mented and heterogeneous mutual funds market that supports different product needs
and pricing structures, indicating that index and active funds could perfectly coexist,
attracting different kinds of investors.

Keywords: Index funds, Exchange-traded funds, Active management, Competition,
Mutual funds, Fund fees, Fund performance.



RESUMO

Esta dissertação investiga as causas e conseqüências da indexação para gestão
de fundos ativos de ações em 32 países. Os resultados indicaram que a crescente
concorrência dos fundos indexados não afetou negativamente as taxas de fundos
ativos, sugerindo que a indústria de fundos de investimento acabou se comportando
de maneira semelhante ao paradoxo dos medicamentos genéricos na indústria far-
macêutica. Ademais, os fundos ativos não aumentaram a diferenciação de seus pro-
dutos, buscando divergirem mais de seus índices de referência, quando enfrentaram
maior pressão competitiva de produtos passivos e seus gestores, desviando-se menos
de seus índices de referência, puderam obter melhores desempenhos do que antes,
aumentando o desempenho médio dos fundos ativos em países com maior disponi-
bilidade de fundos passivos. Ao contrário, esta dissertação encontrou evidências de
que os fundos ativos, em alguns casos, cobraram taxas mais altas e reduziram sua
atividade quando precisaram enfrentar uma maior disponibilidade de alternativas de
investimento passivo de baixo custo. Assim, os efeitos da indexação no setor de fun-
dos suporta a noção de um mercado de fundos mútuos segmentado e heterogêneo
que suporta diferentes necessidades de produtos e estruturas de preços, indicando
que os fundos de índice e os fundos ativos podem coexistir perfeitamente, atraindo
diferentes tipos de investidores.

Palavras-chave: Fundos indexados, Exchange-traded funds, Gestão ativa, Competição,
Fundos de investimento, Performance de fundos, Taxas de administração.



List of Figures

1 Total net assets (TNA) and market share of index mutual funds, ETFs
and active funds by year. . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2 Histogram of the variables Active Share, Total Expense Ratio, Tracking
Error and Alpha. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3 The expansion of the market share of index mutual funds and ETFs
between 2005 and 2018. . . . . . . . . . . . . . . . . . . . . . . . . . . 24

4 The TNA-weighted total expense ratio by country of sale for active and
index funds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

5 The TNA-weighted total expense ratio by year for active funds. . . . . . 27
6 The average percentage of activity for funds by country of domicile. . . . 28
7 Box-plot graph of the alpha distributions by country of domicile. . . . . . 28
8 Distribution of market share and the number of mutual funds and ETFs

by geographic focus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
9 Distribution of the Herfindahl Index across countries. . . . . . . . . . . . 30
10 Box-plot graphs of the Tracking Error variable distributions by country of

domicile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
11 Violin-plot graphs of the Family Total Net Assets variable distributions by

country of domicile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
B.1 Correlation matrix between the variables used in the country-level tests. 43
B.2 Correlation matrix between the variables used in the fund-level statistical

tests. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44



List of Tables

1 Descriptive statistics by country of sale and domicile of the fund. . . . . 21
2 Index and active funds by country of domicile and country of sale. . . . 25
3 Determinants of market share and total expense ratios of index funds. . 33
4 Determinants of activity share. . . . . . . . . . . . . . . . . . . . . . . . 35
5 Determinants of the total expense ratios of active funds. . . . . . . . . . 37
6 Determinants of the performance of the active funds. . . . . . . . . . . . 39
A.1 Time series averages of country-level variables by domicile. . . . . . . . 42
C.1 Distribution of market share and the number of funds by geographic focus. 45
D.1 Determinants of activity share. . . . . . . . . . . . . . . . . . . . . . . . 46
D.2 Determinants of the total expense ratios of active funds. . . . . . . . . . 47
D.3 Determinants of the performance of the active funds. . . . . . . . . . . . 48
E.1 Determinants of activity share. . . . . . . . . . . . . . . . . . . . . . . . 49
E.2 Determinants of the total expense ratios of active funds. . . . . . . . . . 50
E.3 Determinants of the performance of the active funds. . . . . . . . . . . . 51
F.1 Determinants of activity share. . . . . . . . . . . . . . . . . . . . . . . . 52
F.2 Determinants of the total expense ratios of active funds. . . . . . . . . . 53
F.3 Determinants of the performance of the active funds. . . . . . . . . . . . 54



Contents

1 Introduction 12

2 Methodology 18
2.1 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.2 Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3 Descriptive statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.4 Statistical methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3 The active and passive equity fund market worldwide 24
3.1 Market share . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
3.2 Total expense ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.3 Active share . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
3.4 Funds returns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
3.5 Geographic focus distribution . . . . . . . . . . . . . . . . . . . . . . . . 29
3.6 Other industry’s characteristics . . . . . . . . . . . . . . . . . . . . . . . 29

4 Results 32
4.1 The causes of indexing in the equity fund industry: determinants of the

index funds’ market share and total expense ratios across countries . . 32
4.2 The consequences of indexing for active management: product differen-

tiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
4.3 The consequences of indexing for active management: the total expense

ratios of active funds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
4.4 The consequences of indexing for active management: the performance

of active funds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

5 Conclusion 41

A Time series averages of country-level variables by country of domicile 42

B Correlation matrix 43

C Distribution of market share and the number of funds by geographic focus 45

D Robustness: regressions using the sample of non-US domiciled funds 46

E Robustness: regressions using only country and year dummies 49

F Robustness: Regressions using Capital Asset Pricing Model (CAPM) 52



1 Introduction
The equity fund industry has exhibited tremendous growth since the 2008 global fi-

nancial crisis. The total volume of assets under management in equity funds around the
world jumped from US$ 11.9 trillion, as of December 2010, to US$ 19.9 trillion, as of
December 2018, which represents a compound annual growth of 6.64% per year (Invest-
ment Company Institute, 2019). Especially during the last few years, this expansion has
been driven by an exponential growth in passively managed mutual funds and Exchange-
Traded Funds (ETFs). In the United States, for example, the total net assets (TNA) of
these funds increased from US$ 829.20 billion at the end of 2005 to US$ 5.318 trillion at
the end of 2018. ETFs and index equity mutual funds together represented 44.7 percent
of all US equity fund assets in 2018, presenting a significant increase from 2005, when
they comprised approximately 16% of these assets (Investment Company Institute, 2019).

The passive funds are investment vehicles that offer diversified portfolios at low cost.
In the stock market, these funds adopt the strategy of tracking stock index returns estab-
lished as benchmarks in specific markets. Thus, passively managed funds have become a
lower-priced alternative to active funds for investors to access the stock market through
exposure to a well-diversified portfolio, which is achieved by tracking the movement of a
market index.

Index mutual funds were first offered in the 1970s, while the first ETFs were launched
in the 1990s. Like other index funds, ETFs also intend to replicate the performance of
their benchmarks. However, ETFs are listed and traded on stock exchanges. According to
Deville (2008), through these funds, issuers and exchanges provide investors, in addition
to opportunities for diversification at lower management fees, improved tax efficiency and
transparency because their portfolios are disclosed at the end of the trading day.

Cremers, Ferreira, Matos, and Starks (2016), introducing the question of possible
competitive pressure brought about by the growth of indexation in the equity mutual
fund industry, examined the impacts of the substantial increase in market share of index
funds in active fund management around the world. They found evidence that actively
managed equity funds increased their activity and charged lower fees as they faced stronger
competitive pressure from low-cost index products. Moreover, the increase in the active
share of these funds was associated with a growth in alpha generated by them, especially
in countries where low-cost passive alternatives are becoming more popular.

In this sense, like Cremers et al. (2016), this work attempts to identify whether in-
creased competition from index funds have led active funds to compete more via price,
lowering their fees, or via product differentiation, seeking to increase their share of active
management. Thus, this increase in competitive pressure on the mutual fund market
brought about by the significant growth in index funds could benefit investors through
lower fees or through incentives for managers to achieve excess returns.

On the other hand, if statistical tests generate evidence contrary to this hypothesis,
the results would suggest that active and passive fund markets are segmented and that
investors do not consider these investment vehicles as substitutes. Consequently, increased
competition from index funds would affect neither price nor product differentiation in
active fund markets. Under this assumption, investors might consider that the higher
costs of actively managed equity funds are due to differentiation in the services they
provide (Hortacsu & Syverson, 2004) or to compensation for generating excess returns
over those provided by passive funds.

To test this hypothesis, this dissertation uses data collected from the Reuters-Lipper
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platform between 2005 and 2018 for ETFs and open-end equity mutual funds from 32
countries. Although Cremers et al. (2016) offered a similar work, the sample they used
ranges from 2002 to 2010, while this work uses data on the period between 2005 and 2018.
This aspect is of particular relevance because, in recent years and especially after the 2008
global financial crisis, index investment funds and ETFs experienced substantial growth
in most countries in my sample. Thus, by extending the period of analysis, this work is
able to capture this trend in the equity mutual fund industry and find different results.
Moreover, in this period, in addition to Europe and the United States, some Asia-Pacific
countries were particularly affected by this growth in passive investment vehicles and were
influential in achieving new results.

Figure 1 shows the expansion of the TNA of passive investment vehicles against ac-
tively managed vehicles between 2005 and 2018 according to our sample data. This figure
presents a dramatic increase in the TNA of index funds, which jumped from US$0.613
trillion in assets under management in 2005 to US$3.668 trillion in 2018. This increase in
assets under management was driven by the ETFs, which account for more than 66% of
this total in 2018. Thus, while the total assets of active funds grew by approximately 65%
between 2005 and 2018, the total for index funds increased more than fivefold, securing an
approximately 43% market share, measured as a percentage of TNA. Besides, only after
the 2008 crisis, index funds experienced a growth of approximately 20% in their market
share. Therefore, passive funds, after a robust post-crisis expansion, have consolidated
as a relevant low-cost alternative, even for non-institutional investors, to access stock
markets.
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Figure 1: Total net assets (TNA) and market share of index mutual funds, ETFs and
active funds by year. This figure shows the yearly TNA and market share percentages,
measured against the TNA, held by index equity mutual funds, ETFs and active funds
by country of domicile of the fund. The sample includes open-end mutual funds and
ETFs from Reuters-Lipper database between 2005 and 2018.

Another critical aspect in which this dissertation differs from Cremers et al. (2016)
is that the measure of fund activity used here is based on fund returns according to
the model proposed by Amihud and Goyenko (2013), which identifies the proportion of
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the variation in a fund’s return that is due to idiosyncratic risk. Return-based activity
measures, such as that of Amihud and Goyenko (2013), are widely used in the mutual
fund literature (Herrmann, Rohleder, & Scholz, 2016; Idzorek & Bertsch, 2004; Müller &
Weber, 2012; Roll, 1992; Wermers, 2000) due to problems with other approaches. Cre-
mers et al. (2016), for instance, used a holdings-based activity measure, calculating the
percentage of a fund’s portfolio that differs from its benchmark. A potential problem
with this approach is the possible discrepancies between the real characteristics of the
fund’s portfolio over a specific period compared to those reported by managers at the
beginning or end of the period. In this sense, many studies have reported the practice
of window-dressing in mutual fund management, where, at the end-of-period, managers
sell assets that performed poorly before holdings are reported to investors and buy assets
that performed well (Agarwal, Gay, & Ling, 2014; Carhart, Kaniel, Musto, & Reed, 2002;
Elton, Gruber, Blake, Krasny, & Ozelge, 2010; Musto, 1999). Moreover, according to
Herrmann et al. (2016), another concern regarding holdings-based activity measures is
that fund managers typically disclose their portfolios at the latest possible date to avoid
being copied by others, and researchers should be able to deal with incomplete observa-
tions and considerably smaller data samples caused by irregular and infrequent portfolio
disclosures.

In this sense, this dissertation investigates whether increasing competition from index
funds affected active fund management, causing the latter to change pricing policies or
increase differentiation from the benchmark to generate more alpha. Thus, by extending
the sample timeframe and using a different approach to measure fund activity from that
in Cremers et al. (2016), this work obtains results indicating that the behavior of active
funds is not affected by index funds, as these markets are segmented.

Over the past decades, many academic papers have been conducted analyzing the
relative value of active versus passive management. In this regard, Jensen (1968), when
investigating the performance of mutual funds between 1945 and 1964, found evidence
that US equity funds, net of costs, underperformed randomly selected equivalent risk
portfolios, indicating that managers of active funds do not appear to have useful private
information. In the same vein, Malkiel (1995), analyzing the returns on mutual funds
between 1971 and 1991, also concluded that there is no reason to abandon the market
efficiency hypothesis, as his work found evidence that active funds failed to generate excess
returns, thus finding investors more benefits in buying low-cost index products. Gruber
(1996) and Carhart (1997) also came to this conclusion, suggesting that investors would
be better off opting for passive funds.

Nonetheless, some studies have found closer evidence of a Grossman and Stiglitz (1980)
equilibrium, which indicates that the expected benefits of information gathering and pro-
cessing should be equal to their costs. Thus, Wermers (2000) identified that equity mutual
funds outperform the market portfolio sufficiently to cover their transaction costs and ex-
penses. Similarly, Kacperczyk and Seru (2007) have concluded that US mutual fund
managers who rely less on public information perform better, and such performance is
derived primarily from stock picking. Berk and van Binsbergen (2015), on the other hand,
used the value-added that a fund extracts from capital markets as a measure of the ability
of active fund managers, and found evidence that this ability is recognized and rewarded
by investors, with the best funds being able to collect higher management fees.

In line with these studies that have identified investment ability on the part of active
fund managers, Cremers and Petajisto (2009) introduced a new activity measure, which
calculates the proportion of the fund’s portfolio that differs from the holdings of each

14



asset in its benchmark. The authors showed in their work that funds whose portfolios
deviated more from those of their benchmarks achieved a more significant performance
and that this superior performance was persistent. Meanwhile, Kacperczyk, Sialm, and
Zheng (2005), also using an asset-based approach that makes up the fund portfolio, found
evidence that investment ability is more evident among active funds that have portfolios
concentrated in some industries, arguing that managers may decide to deviate from a
diversified portfolio and focus their holdings on industries where they have informational
advantages.

Although the literature on mutual funds is vast, studies exploring the fund industry as
a whole and the competitive forces operating in this sector are scarce. In recent decades,
studies have begun to explore more general characteristics of the fund industry around
the world. Elton, Gruber, and Busse (2004) investigated the reasons for the substantial
variation in management fees and performance, even in an extremely homogeneous group
of Standard & Poor’s 500 index funds, and attributed this fact, at least in part, to
investors’ irrationality. Hortacsu and Syverson (2004) argued that because investors have
heterogeneous service preferences and distinct investment search costs, they rate index
funds differently. Thus, the quality of asset management, in the form of differentiation
into additional services, may explain the variation in management fees charged.

Seeking specifically to understand whether the fund industry’s market structure is con-
ducive to competition, Coates and Hubbard (2007) investigated the significant increase in
the number of class actions against mutual funds since 2003 for charging excessive man-
agement fees. The authors disproved the hypothesis that the industry is not competitive,
finding evidence that (i) entry barriers are low; (ii) the introduction of new funds into the
market and the real expansion of TNA have been continuous; and (iii) management fees
have decreased over time. Moreover, Khorana and Servaes (2011) found evidence that
price competition and product differentiation are effective strategies for gaining market
share in this industry. Furthermore, Wahal and Wang (2011) identified the mutual fund
market as competitive and showed that the entry of new active funds that are close sub-
stitutes for existing funds in the market creates competitive pressure for these incumbent
funds to lower their fees. However, the distribution fees also increased, meaning that
investors did not benefit from this price competition. Finally, Huang, Sialm, and Zhang
(2011), studying the change in the risk-taking by mutual funds, showed that funds that
increased risk-taking over time underperformed funds that maintained stable levels of
exposure, especially for funds that tend to be more active.

This work is closely related to Cremers et al. (2016), who investigated the relationship
between indexing and active funds management in the mutual fund industry around the
world. Nonetheless, the authors, unlike me, found evidence that increasing competition
from index funds will force active funds to compete more via price and/or product dif-
ferentiation. In contrast, other studies have suggested that the active and passive fund
markets are segmented and investors do not regard these investment vehicles as substi-
tutes. In line with this hypothesis, for example, Collins (2005) argued that the existence
of a heterogeneous market supports different needs and pricing structures, even among
index funds.

Moreover, according to Cremers et al. (2016), if mutual fund markets were segmented,
the loss of market share by active funds due to the increased presence of index products
could lead them to raise their management fees to cover higher marketing expenses, instead
of reducing them. Such behavior was observed in the pharmaceutical industry following
the introduction of generic products. In this context, studies have tested the generic
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drugs paradox and found that neither their entry nor their market penetration placed
pressure on the prices of branded medicines, which eventually increased in value (Frank
& Salkever, 1997; Vandoros & Kanavos, 2013).

In addition, Wurgler (2011) noted that active fund managers could distinguish between
benchmark and non-benchmark stocks, and they are more likely to invest in securities
in these stock indices when equalizing their entries. According to the author, this could
distort stock prices and risk-return compensation, discouraging active fund managers from
collecting information and causing them to reduce their level of activity by deviating less
from their benchmark.

Raddatz, Schmukler, and Williams (2017) also studied how benchmarks affect passive
and active mutual fund portfolios, highlighting the importance of these indices in an in-
ternational context, not only for asset allocation but also in determining capital flows,
asset prices and exchange rates. The authors also emphasized in their work a practical
example of what they called the "benchmark effect" that occurred when Israel was trans-
ferred from the MSCI Emerging Markets Index to the MSCI World Index, composed of
developed market stocks. Although the change was due to improved fundamentals, Israel
faced significant capital outflows, which negatively impacted its stock market returns.
This effect, according to Raddatz et al. (2017), was due to capital reallocations caused
by the change in benchmarks, as the country came to have a lower weight in the MSCI
World Index compared to the Emerging Markets Index.

In line with this growing literature that investigates the impacts of the substantial in-
crease in the level of indexation in the fund industry, this dissertation investigates whether
increasing competition from index funds affected active funds’ management, causing them
to change pricing policies or increase differentiation from the benchmark to generate more
alpha. Contrary to this hypothesis, the results reported here suggest that the behavior of
active funds is not affected by index funds, as mutual fund markets are segmented.

In this sense, my findings indicate that the increase in the market share of index funds
negatively affected the activity level of active equity funds, showing that these funds did
not seek to increase their competitiveness through product differentiation. In line with
this hypothesis, Wurgler (2011) stated that the market growth of index funds could distort
stock prices, discouraging active fund managers from collecting information and causing
them to deviate less from their benchmark.

Moreover, this work also found no evidence that the market share of index funds
significantly affects the total expense ratios of active funds, when considering the sample
by country of sale. When taking into account the country of domicile, the increase in the
market share of index funds is associated with higher total expense ratios of active funds.
This result is statistically and economically significant, indicating that a 1% increase in
the market share of index funds is associated with an approximate 0.18% increase in the
total expense ratio of actively managed funds. These results also contradict the argument
that increased competition from passive investment products would make active funds
compete more via price, lowering their fees.

In this context, my findings are consistent with the hypothesis of demand-side market
segmentation among buyer classes with different price sensitivities, as some studies found
for the generic drugs market (Frank & Salkever, 1997; Regan, 2008; Vandoros & Kanavos,
2013). Hence, these studies concluded that the demand for branded pharmaceuticals
had a price-insensitive and brand-loyal segment and another portion of consumers with a
positive cross-price elasticity. Thus, the pharmaceutical companies eventually renounced
the price-sensitive segment in favor of the brand-loyal segment. My results suggest that,

16



in fact, the same phenomenon has occurred in the mutual fund industry, and despite
facing increased competition from index funds, active funds have not changed their pricing
or investment policy, indicating that asset management companies could, for example,
create index funds that will capture price-sensitive clients while continuing to keep price-
insensitive and more loyal customers consuming products within their actively managed
funds segment.

Furthermore, the tests conducted here also suggest that investors, despite market seg-
mentation, are generally able to derive benefits from the increased availability of low-cost
passive products, as there was pent-up demand for such investment vehicles. Therefore,
price-sensitive investors seeking low-cost stock market exposure eventually migrated to
the index product market. On the other hand, price-insensitive investors, following the
increasing competition from index products, saw the activity levels of their active funds
decrease, which could be a negative aspect, considering that the attractiveness of this type
of product is related to the possible ability of its managers to select stocks with higher
potential for appreciation. However, considering that, on average, the excess returns gen-
erated by active funds are negative, managers, by deviating less from their benchmarks,
could achieve higher performance than previously, thereby improving the average per-
formance of active funds. The results are also statistically and economically significant,
indicating that 1% growth in the market share of index products increases active funds’
alpha by approximately 0.1%.

Finally, this dissertation is organized as follows. Section 2 describes the methodology
adopted, highlighting the data and variables used, as well as showing the statistical meth-
ods implemented, and making an analysis of the main descriptive statistics. Section 3
presents a comprehensive study of the active and index funds industry, presenting the evo-
lution of market shares, total expense ratios and activity level, as well as the geographic
focus distribution of these funds. Furthermore, Section 4 explores the main results found
and compares them with other academic studies developed so far on this subject. Lastly,
Section 5 outlines the principal findings of this work, as well as indicates possible avenues
for future research in the field.
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2 Methodology

2.1 Data

The analyzes carried out in this work use the Reuters-Lipper database, which com-
prises a large sample for mutual funds and Exchange-Traded Funds (ETFs) offered in
various countries around the world. In this context, the dissertation focuses exclusively
on open-end equity mutual funds and ETFs with data available in Reuters-Lipper between
2005 and 2018.

For each fund contained in this sample, I collected the following information: (i) fund
name, (ii) Reuters and ISIN code, (iii) Lipper fund classification, (iv) country of domi-
cile, (v) country of sale, (vi ) benchmark assigned by the fund manager, (vii) benchmark
independently assigned by Lipper, (viii) class, (ix) fund objectives, (x) management com-
pany, (xi) status, (xii) geographic focus, (xiii) year of launch, (xiv) monthly net asset
values, (xv) monthly total net assets, (xv) management fee, (xvi) initial charges, (xvii)
redemption fees, and (xviii) total expense ratios.

For my analyses, I classified the fund type as index or non-index according to the
objectives stated in the last prospectus and listed by Reuters-Lipper. This database
was complemented by the monthly closing values of each benchmark according to the
benchmarks independently assigned by Reuters-Lipper, based on its assessment of each
fund’s investment strategy. The use of technical benchmarks rather than those assigned by
fund managers was made following Cremers et al. (2016) and is intended to avoid concerns
that the fund will strategically choose its benchmark and increase sample size because
the self-declared benchmark is rarely available in the database used. I also excluded
funds that did not present information about their benchmarks, as well as those which
benchmarks had no trading value found in the databases from the platforms that I had
available (Bloomberg, Capital IQ, and Reuters-Lipper).

Also, for statistical testing, the sample was separated according to the country of sale
or domicile of the fund. The fund industry characteristics of each country required us
to identify the nationality of the fund and the countries where the fund is available for
sale. Thus, the fund’s country of domicile indicates where the fund is legally established,
whereas the country of sale represents the places where the fund is traded. According
to Khorana, Servaes, and Tufano (2008), this distinction is important as some countries,
such as the United States or Canada, have a more closed fund industry, where funds
registered for sale are usually those domiciled in the own country. However, according to
the authors, it is quite common in Europe for a fund to be domiciled in one country but
also to be offered for sale in other countries. In this sense, in Europe, it is widespread to
have funds that are domiciled in offshore countries and offered for sale in several other
countries.

Therefore, my sample ultimately contained 27,053 funds, with TNA amounting to
approximately US$ 9 trillion as of December 2018. The data are free of survival bias
because they include active funds and funds that have already been liquidated. These
funds are traded in 32 countries and tracked 212 different benchmarks.

Finally, the sample of index funds includes open-end equity mutual index funds and
ETFs. Note that as some funds have multiple share classes and are offered in more than
one country, it is possible to have several observations for the same fund in a given year
when taking into account the country of sale of the fund. I supplemented my database
with the gross domestic product per capita information extracted from the World Bank
data. I also classified the regulatory environments and financial systems of the countries in
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the sample according to seminal papers that performed such analysis (Khorana, Servaes,
& Tufano, 2005; Khorana et al., 2008; Porta, de Silanes, Shleifer, & Vishny, 1998).

2.2 Variables

I used the data that I extracted from the Reuters-Lipper platform to generate the
variables that will be used in the following statistical tests. I also included GDP per
capita and regulatory and financial system classifications of the countries in the sample.
I report the variables I use in this dissertation below.

• Fund-level variables:

– Active share: percentage of activity of a fund, calculated according to the model
proposed by Amihud and Goyenko (2013). I derived this measure from the fund
R2, estimated with two years of past monthly fund benchmark-adjusted returns
in US dollars by the Carhart (1997) four-factor model using regional or global
factors, according to the geographical focus attributed to the fund. Thus, fund
activity is given by 1−R2, i.e., the proportion of the variation in fund returns
that is due to idiosyncratic risk.

– Tracking error: annualized standard deviation estimated with two years of past
monthly return adjusted by the benchmark in US dollars.

– Total expense ratio: investors’ fees were calculated according to the total ex-
pense ratio, which is broader than management fees, as it includes admin-
istration and management costs, as well as maintenance, auditing and legal
expenditures, among others. When total expense ratios were not available,
management fees were used.

– Total net assets: TNA in US dollars.

– Family total net assets: TNA in US dollars in the same asset management
company, excluding the TNA of the fund itself.

– Age: number of years since the fund’s launch date.

– Flow: funds’ percentage growth in TNA, net of their internal growth. Thus,
the flow of dollars to fund f in year y is given by dividing the fund’s TNA
in year y by TNA in the previous year, minus the fund’s return in year y, as
described in the formula below.

Flowf ,y =
TNAf ,y
TNAf ,y−1

− (1 +Rf ,y )

– Benchmark-adjusted return: the percentage difference between the fund’s net
return for the year and its benchmark return for that same year.
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– Four-factor alpha: fund excess return estimated with two years of past monthly
fund benchmark-adjusted returns in US dollars, following the methodology
proposed by Ferreira, Keswani, Miguel, and Ramos (2011) and Cremers et al.
(2016). I also adopted the Carhart (1997) four-factor model, using regional or
global factors, according to the geographical focus attributed to the fund.

• Country-level variables:

– Indexing ratio (%TNA): percentage of market share, in terms of TNA, of index
funds relative to the fund industry as a whole in the fund’s country of sale or
domicile.

– Index funds TER: TNA-weighted average total expense ratios of index funds
in the fund’s country of sale or domicile.

– Approval: calculated, following Khorana et al. (2005), Khorana et al. (2008)
and Cremers et al. (2016), by the sum of two variables that take a value of one
if (i) fund startup requires regulatory approval and (ii) the prospectus requires
regulatory approval.

– Judicial: identifies the quality of the judicial system in each country. It is
calculated, following Khorana et al. (2005), Khorana et al. (2008) and Cremers
et al. (2016), as the sum of five variables as defined by Porta et al. (1998), scaled
between 0 and 10. These variables are the efficiency of the judicial system, rule
of law, corruption, risk of expropriation and risk of breach of contract.

– Fund industry size: size of the fund industry, calculated as the sum of the TNA
in dollars for open-end equity mutual funds and ETFs in the fund’s country of
sale or domicile.

– Fund industry Herfindahl: used to measure the concentration level of the fund
industry. It is calculated by the sum of the squared market share of fund
management companies for open-end equity mutual funds and ETFs in the
fund’s country of sale or domicile. Thus, higher values of this Herfindahl index
indicate a higher level of industry concentration.

– GDP per capita: gross domestic product per capita in US dollars of the fund’s
country of sale or domicile, according to World Bank data.

I employ these variables, generated at both the fund level and the country level, in
statistical tests and report the results in Section 5.

2.3 Descriptive statistics

Table 1 provides the main descriptive statistics for the active mutual funds in the
sample between 2005 and 2018 by country of sale (Panel 1) and domicile (Panel 2) of the
fund. This table reveals that passive investment vehicles have significantly lower costs
than active products, confirming that index funds represent a low-cost alternative for
investors seeking to access the stock market.
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Moreover, we observe that both alphas and benchmark-adjusted returns are negative
for active funds in the sample by country of sale or domicile, even though their average
level of activity is higher than 60% of the fund. In addition to the fund-level summary
statistics reported in Table 1, Table A.1 in the Appendix reports time-series averages of
country-level variables per country of domicile.

Table 1: Descriptive statistics by country of sale and domicile of the fund. This table
shows the number of observations, mean, median and standard deviation of the main
variables used in the fund-level statistical tests. The sample includes actively managed
mutual funds extracted from the Reuters-Lipper database between 2005 and 2018 by
country of sale and domicile of the fund.

Panel 1: By Country of Sale
Variables Obs. Mean Median Standard Dev.

Total net assets (millions of dollars) 480,226 351.95 68.94 1,326.35
Family total net assets (millions of dollars) 731,654 9,027.05 2,229.24 29,206.15
Total expense ratio 467,025 1.75 1.80 0.64
Indexing ratio 731,654 0.24 0.20 0.17
Index funds TER 731,225 0.42 0.39 0.19
Active funds TNA (millions of dollars) 731,654 523,355.17 458,415.17 445,556.61
Index funds TNA (millions of dollars) 731,654 210,046.29 124,869.74 306,608.14
Flows 412,040 407.37 0.08 216,057.66
Industry size (millions of dollars) 731,654 733,401.46 629,719.23 715,945.75
Fund Ind. Herfindahl 731,654 627.02 411.88 575.88
4-factor alpha 382,499 −0.01 −0.01 0.13
Benchmark-adj. return 478,939 −0.02 −0.02 0.17
Tracking error 382,175 0.10 0.06 0.15
Active share 382,545 0.62 0.64 0.19
GDP per capita 727,502 49,221.09 46,169.06 23,568.77
Approval 731,654 1.48 1.00 0.50
Judicial 731,654 43.37 47.00 6.48
Age 454,947 10.45 9.00 8.29
Panel 2: By Country of Domicile

Variables Obs. Mean Median Standard Dev.
Total net assets (millions of dollars) 182,566 328.82 44.46 1,795.73
Family total net assets (millions of dollars) 182,566 12,499.23 2,189.87 49,427.13
Total expense ratio 177,014 1.63 1.60 0.79
Indexing ratio 300,944 0.20 0.14 0.16
Index funds TER 298,714 0.47 0.37 0.32
Active funds TNA (millions of dollars) 300,944 387,410.09 126,939.73 682,249.55
Index funds TNA (millions of dollars) 300,944 172,920.12 28,530.24 442,738.97
Flow 151,973 980.46 0.06 355,598.24
Industry size (millions of dollars) 300,944 560,330.21 165,244.25 1,102,017.52
Fund Ind. Herfindahl 300,944 1,033.14 819.07 695.95
4-factor alpha 138,945 −0.02 −0.02 0.10
Benchmark-adj. return 177,693 −0.03 −0.03 0.15
Tracking error 138,733 0.11 0.08 0.11
Active share 137,821 0.63 0.66 0.19
GDP per capita 299,600 49,628.69 76,934.32 29,581.95
Approval 300,944 1.51 2.00 0.50
Judicial 300,944 40.77 45.00 7.51
Age 176,855 10.38 8.00 8.69

Figure 2 shows the plot of the univariate distributions of the variables Active Share,
Total Expense Ratio, Tracking Error and Alpha using the sample of active equity funds.
From the graphs, it is possible to identify that the active share distribution is concentrated
in values above 60%, and the tracking error has the most of its observations between 5%
and 15%.

Finally, Figure B.1 in the Appendix shows the correlations between the country-level
variables used in the statistical test performed to identify the determinants of the market
share and the total expense ratios of index funds in the sample by country of domicile.
Meanwhile, Figure B.2, also in the Appendix, reports the correlation matrix of the vari-
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Figure 2: Histogram of the variables Active Share, Total Expense Ratio, Tracking
Error and Alpha. This figure shows the histograms graphs of the variables Active Share,
Total Expense Ratio, Tracking Error and Alpha. The sample includes actively managed
mutual funds extracted from the Reuters-Lipper database between 2005 and 2018 by
country of domicile of the fund.

ables used in the fund-level statistical tests, taken from the sample of active funds by
country of domicile.

2.4 Statistical methods

Initially, I separated the sample into two subsamples to perform the statistical tests
reported in this work. The first subsample comprises country-level panel data and the
second fund-level panel data, which relies only on actively managed funds, as my goal is
to verify the impact of the increased availability of index products on the management of
active funds.

A possible issue with my results is endogeneity, as the fees charged and the activity
share of active funds could be determined jointly with the market share and fees of index
funds. In this sense, to mitigate potential problems that may arise from the possibility that
the market share and costs of index funds could be related to some unobserved country or
benchmark characteristics that explain the activity share and fees of active funds, I use
country and benchmark fixed effects in all fund-level regressions. According to Gormley
and Matsa (2013), the control of unobserved heterogeneity is crucial in financial empirical
research, since the investigated variables may depend on unobservable factors and, if these
factors are correlated with the variables of interest, without the proper treatment, the bias
of omitted variables may impair the estimated parameters and prevent causal inference.

So, I add country dummies to capture variations that are due to characteristics of the
fund’s country of sale or domicile (Ferreira et al., 2011; Khorana et al., 2008). Moreover,
I include benchmark dummies to capture variations in activity level, total expense ratios
and performance that are due to the fund’s investment objectives (Adams, Mansi, &
Nishikawa, 2012; Cremers et al., 2016). All fund-level and country-level regressions also
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include year dummies, as in Cremers et al. (2016), to address concerns that increased
availability of index products may be related to unobservable characteristics that vary
over time and explain the market share of these products. I also control for fund and
country characteristics in my following tests.

Additionally, in the statistical tests performed at the fund-level, the standard errors
are clustered by country of sale or domicile. Also, according to Gormley and Matsa
(2013), relevant sources of unobserved heterogeneity are common in observation groups
and, although estimates are consistent, standard errors should be appropriately adjusted
to account for reduced degrees of freedom. Thus, according to the authors, when estimat-
ing robust standard errors with clustering, this adjustment is not necessary as it allows
for heteroscedasticity and intragroup correlations.

Finally, seeking to increase the robustness of my statistical tests, I estimate regres-
sions using a sample of non-US domiciled funds to mitigate concerns that my results are
driven by the large portion of funds that are domiciled in the United States. I also con-
sider alternative methods for estimating alphas, such as the Capital Asset Pricing Model
(CAPM). Besides, I perform additional tests using only year and country fixed effects.
All robustness tests are consistent with our hypothesis. The results of these tests are
reported in the appendices of this dissertation.
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3 The active and passive equity fund market worldwide

3.1 Market share

In this subsection, I will analyze the market share of the index and active funds in
the different countries. Table 2 shows the number of funds, TNA in billions of dollars,
market share as a percentage of TNA (% of TNA), and TNA-weighted average total
expense ratios by country of domicile and sale of the sample of index and active funds as
of December 2018.

Table 2 reveals substantial differences between countries in the market share of index
funds. For the country of domicile of the funds, while China has over 72% of its TNA
in index funds, Italy, by contrast, has none. However, in a world where investments are
increasingly globalized, one must consider the indexing level in the sample by country
of sale, as Panel 2 of Table 2 does. The differences between countries are nevertheless
significant, with Australia and Japan having over 76% of TNA in index products, while
Brazil, Malaysia, Poland, Thailand and Taiwan have less than 10% of their assets allocated
to this type of product.

In turn, Figure 3 depicts the extent of the expansion of index funds in the different
domicile countries in the sample between 2005 and 2018. In this context, it is clear that
some countries have seen their market share grow, while it has declined in others. South
Korea, for example, saw these percentages increase by more than 62%, followed by Ireland,
the Netherlands, the United States, and Japan. By contrast, among countries such as
Brazil, Hong Kong, Portugal, Spain, Belgium, and Finland, these market shares have
fallen. Finally, Panel 1 in Table 2 provides relevant data on the concentration of global
TNA. More than 50% of global assets under management in equity funds were domiciled
in the United States in 2018.
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Figure 3: The expansion of the market share of index mutual funds and ETFs between
2005 and 2018. This figure shows the expansion of the market share of index mutual
funds and ETFs as a percentage of total net assets (TNA), measured against the fund’s
country TNA. The sample includes open-end mutual funds and ETFs from the
Reuters-Lipper database from 2005 to 2018 by country of domicile of the fund.

24



Table 2: Index and active funds by country of domicile and country of sale. This table
shows the number of funds, total net assets (TNA) in billions of US dollars, market
share as a percentage of TNA (% of TNA), and TNA-weighted average total expense
ratios per country as of December 2018 for the sample of open-end equity mutual funds
and ETFs from Reuters-Lipper. Panel 1 presents statistics based on the fund country of
domicile, and Panel 2 presents statistics based on the fund country of sale.

Active Funds Index Funds

Country Number TNA Market Share (%) TER (%) Number TNA Market Share (%) TER (%)

Panel 1: By Country of Domicile

Australia 1,032 120.37 66.50% 1.16% 206 60.63 33.50% 0.27%
Austria 228 8.73 98.53% 1.31% 4 0.13 1.47% 1.16%
Belgium 260 23.02 89.78% 1.33% 18 2.62 10.22% 0.65%
Brazil 1,664 70.87 92.93% 0.48% 68 5.39 7.07% 0.41%

Canada 1,250 235.30 74.76% 1.90% 428 79.42 25.24% 0.34%
China 312 29.24 27.78% 1.51% 522 76.01 72.22% 0.60%

Denmark 236 27.96 79.47% 1.36% 15.00 7.22 20.53% 1.23%
Finland 184.00 38.36 94.10% 1.38% 17 2.41 5.90% 0.64%
France 1,082 130.89 78.58% 0.78% 118 35.68 21.42% 0.15%

Germany 378 114.31 71.34% 1.39% 83 45.92 28.66% 0.29%
Hong Kong 172 41.51 60.77% 0.99% 65 26.79 39.23% 0.31%

India 420 96.64 85.82% 2.42% 86 15.97 14.18% 0.15%
Ireland 1,031 148.35 35.27% 1.09% 599 272.24 64.73% 0.24%
Italy 78 14.78 100.00% 1.96% - 0 0.00% 0.00%
Japan 1,810 197.39 38.01% 1.40% 492 321.86 61.99% 0.17%

South Korea 1,034 14.57 36.88% 1.46% 286 24.93 63.12% 0.21%
Liechtenstein 165 8.37 97.81% 1.20% 1 0.19 2.19% 0.01%
Luxembourg 3,249 425.68 80.93% 1.37% 505 100.29 19.07% 0.32%

Malaysia 321 21.20 99.29% 1.60% 14 0.15 0.71% 0.67%
Netherlands 99 28.21 63.58% 0.64% 37 16.16 36.42% 0.11%

Norway 147 47.84 72.78% 0.88% 27 17.89 27.22% 0.29%
Poland 148 5.77 99.51% 1.41% 3 0.028 0.49% 2.28%

Portugal 42 1.59 97.57% 1.78% 2 0.04 2.43% 2.18%
Singapore 107 10.63 91.47% 1.67% 10 0.99 8.53% 0.50%

South Africa 88 5.99 78.80% 1.69% 28 1.61 21.20% 0.72%
Spain 289 43.00 89.08% 1.82% 33 5.27 10.92% 1.28%

Sweden 277 149.90 90.05% 0.83% 38 16.55 9.95% 0.99%
Switzerland 376 42.96 45.98% 0.61% 127 50.48 54.02% 0.09%

Taiwan 326 13.40 68.97% 2.62% 63 6.03 31.03% 0.82%
Thailand 418 25.22 91.87% 1.71% 77 2.23 8.13% 0.85%

UK 1,041 359.88 69.60% 1.33% 125 157.17 30.40% 0.24%
USA 2,420 2,622.95 51.03% 0.66% 1,273 2517.33 48.97% 0.15%
Total 20,684 5,124.90 56.98% 0.99% 5,370 3,869.66 43.02% 0.19%

Panel 2: By Country of Sale

Country Number TNA Market Share (%) TER (%) Number TNA Market Share (%) TER (%)
Australia 1,197 121.40 23.26% 1.17% 208 400.56 76.74% 0.22%
Austria 2,369 514.35 55.49% 1.72% 710 412.51 44.51% 0.26%
Belgium 1,505 719.44 84.74% 1.93% 170 129.60 15.26% 0.30%
Brazil 1,451 70.87 92.93% 0.79% 66 5.39 7.07% 0.56%

Canada 1,368 236.33 74.02% 2.01% 376 82.97 25.98% 0.37%
China 275 30.59 28.66% 1.51% 460 76.14 71.34% 0.63%

Denmark 1,109 319.91 53.20% 1.69% 354 281.38 46.80% 0.32%
Finland 1,613 428.16 57.72% 1.71% 503 313.63 42.28% 0.25%
France 3,294 578.47 57.95% 1.74% 797 419.83 42.05% 0.26%

Germany 3,360 668.61 60.92% 1.65% 866 428.85 39.08% 0.26%
Hong Kong 811 262.57 88.35% 1.77% 93 34.62 11.65% 0.77%

India 370 96.64 85.82% 2.42% 72 15.97 14.18% 0.15%
Ireland 1,580 358.15 55.50% 1.64% 542 287.18 44.50% 0.25%
Italy 1,826 421.08 56.05% 1.79% 544 330.13 43.95% 0.26%
Japan 1,781 216.47 23.67% 1.39% 458 698.06 76.33% 0.14%

South Korea 1,205 135.41 84.45% 1.85% 222 24.93 15.55% 0.21%
Liechtenstein 479 109.79 57.63% 1.96% 128 80.71 42.37% 0.20%
Luxembourg 3,455 568.34 60.81% 1.69% 615 366.26 39.19% 0.25%

Malaysia 303 21.20 99.28% 1.61% 13 0.15 0.72% 0.69%
Netherlands 1,631 421.79 51.39% 1.66% 659 398.94 48.61% 0.26%

Norway 1,348 383.13 58.59% 1.70% 369 270.73 41.41% 0.24%
Poland 412 125.67 95.88% 1.87% 10 5.39 4.12% 0.37%

Portugal 742 245.63 58.51% 1.87% 175 174.19 41.49% 0.24%
Singapore 1,413 373.07 33.69% 1.80% 219 734.39 66.31% 0.21%

South Africa 222 72.02 66.39% 1.82% 38 36.46 33.61% 0.16%
Spain 2,049 889.96 69.36% 1.94% 629 393.07 30.64% 0.29%

Sweden 1,878 536.49 59.55% 1.50% 629 364.34 40.45% 0.36%
Switzerland 2,871 579.39 57.23% 1.64% 306 433.07 42.77% 0.25%

Taiwan 839 245.67 97.55% 1.74% 52 6.16 2.45% 0.81%
Thailand 374 25.22 91.87% 1.75% 74 2.23 8.13% 0.86%

UK 3,181 825.40 54.85% 1.50% 982 679.46 45.15% 0.28%
USA 2,384 2,624.15 51.03% 0.67% 1,129 2,517.88 48.97% 0.17%
Total 48,695 13,225.37 55.97% 1.51% 12,468 10,405.18 44.03% 0.24%
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3.2 Total expense ratio

Another interesting aspect revealed by Panel 1 of Table 2 concerns the differences
in total expense ratio between index and active funds. Thus, by country of domicile,
active mutual funds had a TNA-weighted expense ratio of approximately 1%, while that
number fell to approximately 0.20% among index products in 2018. This difference is
further evidence of how such funds provide a low-cost alternative to investors to access
the stock market.

In this sense, Figure 4 shows that total expense ratios varied widely among both active
and index funds across countries. Thus, while active funds from Brazil, Switzerland, the
Netherlands, and the United States cost less than 0.7% per year at the end of 2018, in
countries such as Taiwan, India and Italy, these costs exceeded 1.90% per year. Among
index funds, TNA-weighted expense ratios for Switzerland, the Netherlands, the United
States, and France were among the lowest, costing less than 0.15% per annum, while in
Poland and Portugal, the costs were above 2% per annum.
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Figure 4: The TNA-weighted total expense ratio by country of domicile for active and
index funds. This figure shows the difference between the TNA-weighted total expense
ratio for active funds and index funds, in percentage, by country of domicile of the fund
as of December 2018 for the sample of open-end equity mutual funds and ETFs from
Reuters-Lipper.

Figure 5 highlights the evolution of the TNA-weighted total expense ratio by year for
active funds in the sample by region of domicile. It reveals that in most regions, such rates
did not show significant variation, except in Brazil and South Africa, which experienced
vertiginous declines. Coincidentally, the two countries do not have a high market share for
index funds, which may suggest that increased indexation and the falling price of active
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funds may not be correlated.
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Figure 5: The TNA-weighted total expense ratio by year for active funds. This figure
shows the evolution of the TNA-weighted total expense ratio, in percentage, by year for
active funds in the sample by region of domicile of the fund. The sample includes active
mutual funds with data available at Reuters-Lipper from 2005 to 2018.

3.3 Active share

The percentage of activity, calculated according to the model proposed by Amihud and
Goyenko (2013), also exhibits significant variation between the countries in the sample, as
shown in Figure 6. When examining the sample by country of domicile, India, Australia,
the Netherlands, and the United States show high average percentages of activity between
2005 and 2018, while Japan, Switzerland, and Italy exhibit the lowest average values.

3.4 Funds returns

Regarding the returns generated by the active funds, Table 1 revealed that the average
and median of the benchmark-adjusted returns and the alphas generated are negative. In
this sense, half of the sample funds by country of domicile generated alphas equal to or
less than -2%.

Figure 7 provides a box-plot of the alpha distribution across countries. In this context,
only Brazil, Norway and Switzerland have median excess returns above 0%. Moreover,
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Figure 6: The average percentage of activity for funds by country of domicile. This
figure shows the average percentage of activity for active funds by country of domicile
from 2005 to 2018.

among these countries, Brazil has the most extensive dispersion in the distribution of
these excess returns.
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Figure 7: Box-plot graph of the alpha distributions by country of domicile. This figure
presents the box-plot graph of the alpha distributions for active funds by country of
domicile in percentage from 2005 to 2018.
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3.5 Geographic focus distribution

Panel 1 in Table 2 gave us relevant data on the concentration of global total net assets.
The United States was domicile to more than 50% of global assets under management in
equity funds in 2018. In this sense, it is also essential to highlight the distribution of the
geographic focus of the funds that make up the sample of this work.

The geographic focus defined by each fund could be global, regional or local. Figure
8 shows this distribution of TNA by geographic focus assigned by the fund. Thus, the
United States has been the target area of 3,579 investment funds that own more than 40%
of global assets under management. Another relevant portion of the assets is invested
in more diversified geographic hubs, with 8,372 funds having a global focus, representing
approximately 32% of global TNA. Table C.1, available in the Appendix, shows a detailed
breakdown of the TNA and the number of funds by geographic focus.
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Figure 8: Distribution of market share and the number of mutual funds and ETFs by
geographic focus. This chart presents the distribution of market share, as a percentage of
global total net assets (TNA), and the number of mutual funds and ETFs by geographic
focus assigned by the fund as of December 2018. The sample includes open-end equity
mutual funds and ETFs, by country of domicile, from the Reuters-Lipper database.

3.6 Other industry’s characteristics

Figure 9 shows the Herfindahl Index across countries. This index is used to measure the
concentration level of the mutual fund industry. Thus, higher values of this index indicate
a greater level of industry concentration. In this sense, we can see that the mutual fund
industry is more concentrated in Belgium, Malaysia, and Portugal. Meanwhile, the United
Kingdom, Luxembourg, and France have lower levels of concentration.

In turn, Figure 10 shows the box-plot of the tracking error distribution of the active
funds in the sample by country of domicile. The tracking error is the annualized standard
deviation estimated with two years of past monthly return adjusted by the benchmark
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Figure 9: Distribution of the Herfindahl Index across countries. This figure shows the
distribution of the Herfindahl Index across countries as of December 2018. The sample
includes open-end equity mutual funds and ETFs, by country of domicile, from the
Reuters-Lipper database.

in US dollars. Thus, Brazil and Poland have the highest median values for this variable,
while Italy and Luxembourg present the lowest numbers for this figure.

Figure 10: Box-plot graphs of the Tracking Error variable distributions by country of
domicile. This figure shows the box-plot graphs of the Tracking Error variable
distributions by country of domicile in percentage. The sample includes actively
managed mutual funds extracted from the Reuters-Lipper database between 2005 and
2018.

Finally, another relevant aspect is the size of total net assets in funds from the same
fund manager, as the literature addresses the possible economies of scale generated by
funds managed by larger companies. In this context, Figure 11 shows the univariate
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distribution of observations for the Family Total Net Assets variable. Thus, Canada, the
Netherlands, and the United States have higher medians for this variable, indicating that
management companies are larger in these countries.

Figure 11: Violin-plot graphs of the Family Total Net Assets variable distributions by
country of domicile. This figure presents the violin-plot graphs of the Family Total Net
Assets variable distributions by country of domicile in percentage. The sample includes
open-end equity mutual funds and ETFs from the Reuters-Lipper database between
2005 and 2018.
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4 Results

4.1 The causes of indexing in the equity fund industry: deter-
minants of the index funds’ market share and total expense
ratios across countries

A broad literature on law and economics suggests that legal and regulatory aspects
may explain differences in the pace of financial development across countries. Khorana et
al. (2005), while investigating whether this logic applied to the asset management industry,
found evidence that legal and regulatory factors have a positive impact on the size of the
mutual fund industry. Furthermore, Khorana et al. (2008) reported that fees are lower
in countries with stronger judicial systems and more stringent regulations. Cremers et
al. (2016), addressing the question of a possible increase in competition generated by the
growth in the market share of low-cost passive funds, found evidence that the market
share of index products should be higher in tightly regulated environments and more
developed fund industries.

This work identifies significant variation in the market share of index funds across
countries. These differences could be a result of the judicial and regulatory system and
the economic conditions affecting each country’s mutual fund industry. My aim is to
identify the determinants of market share and total expense ratios of the index equity
funds, and the results are presented in Table 3. In columns 1 and 2, the results are
presented by country of sale and in columns 3 and 4 by country of domicile.

Table 3 presents the country-level regressions, where the dependent variable in columns
1 and 3 is the percentage of market share, in terms of TNA, of index funds relative to
the equity fund industry as a whole in each country in a given year. In columns 2 and
4, the dependent variable is the TNA-weighted total expense ratios of index funds in
each country in a given year. The regressions also include year dummies to capture
unobserved heterogeneities that vary over time, and robust standard errors are reported
in parentheses.

The results of the reported statistical tests indicate that, as in Cremers et al. (2016),
there is evidence that larger fund industries have a higher market share of index products.
Furthermore, I find that the costs of such products are significantly lower in countries
with larger fund industries. These results are even more pronounced when we consider
the sample by the country of sale of the funds, where a 1% increase in the size of the
mutual fund industry is associated with a 0.1% increase in index fund market share and a
decrease of approximately 0.13% in the fees charged by these funds. These outcomes are
consistent with the argument that the economies of scale generated by increasing the size
of the fund industry stimulate the expansion of the availability of low-cost index products.

Regarding the judicial environments, the results corroborate the findings of studies
that associate countries with stronger judicial systems with higher levels of financial de-
velopment. In this sense, Khorana et al. (2005) have already noted that more developed
countries with stronger legal systems are associated with faster-growing innovative and
transparent investment products.

In this context, ETFs represent a recent innovation in this industry and are associated
with the highest levels of transparency, as investors can track the evolution of their shares
in real-time and most of them have their portfolio disclosed daily. Thus, according to
findings obtained by Khorana et al. (2005) that more transparent investment products
are associated with stronger legal environments, index products are expected to be more
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Table 3: Determinants of market share and total expense ratios of index funds. This
table presents estimates of annual country-level regressions, where the dependent
variable is, in columns 1 and 3, the percentage of market share, in terms of total net
assets (TNA), of index funds relative to the fund’s country equity mutual fund industry
size in a given year. Columns 2 and 4, on the other hand, have as their dependent
variable the TNA-weighted total expense ratios of index funds in each country in a given
year. The sample includes mutual funds and ETFs taken from the Reuters-Lipper
database from 2005 to 2018. In columns 1 and 2, the observation unit is country of sale
c in year y. While in columns 3 and 4, the observation unit is the country of domicile d
in year y. Regressions include year dummies and robust standard errors are reported in
parentheses. ∗, ∗∗ and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1% level,
respectively.

Dependent variable:

Indexing ratio Index funds TER Indexing ratio Index funds TER

By country of sale: By domicile:

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

Fund industry size (log) 0.1000∗∗∗ −0.1300∗∗∗ 0.0340∗∗∗ −0.1700∗∗∗

(0.0130) (0.0200) (0.0040) (0.0160)
GDP per capita (log) −0.0290∗∗ −0.0710∗∗∗ −0.0530∗∗∗ 0.1600∗∗∗

(0.0150) (0.0220) (0.0130) (0.0440)
Fund industry Herfindahl 0.0001∗∗∗ −0.0001∗∗∗ −0.00002∗∗∗ −0.00002

(0.00001) (0.00002) (0.00001) (0.00002)
Judicial 0.0075∗∗∗ 0.0087∗∗∗ 0.0120∗∗∗ −0.0240∗∗∗

(0.0010) (0.0015) (0.0015) (0.0059)
Approval −0.0053 0.0610∗∗∗ −0.0600∗∗∗ 0.0180

(0.0140) (0.0160) (0.0150) (0.0400)
Active funds average age −0.0620∗∗∗ 0.0092 −0.0290∗∗∗ 0.0470∗∗∗

(0.0063) (0.0073) (0.0029) (0.0100)

Observations 440 439 440 421
R2 0.4800 0.5200 0.3600 0.3100
Adjusted R2 0.4500 0.4900 0.3300 0.2800

available in stronger judicial systems. My results also suggest that more developed judicial
environments are indeed positively associated with greater availability of index funds. The
countries with more developed judicial systems are also associated with index products
being offered at lower fees when we consider the sample by country of domicile. I find
different results when I analyze the sample by country of sale. A possible explanation
for this fact is that, as in Khorana et al. (2008), this works finds that fees are commonly
greater for funds offered for sale in a particular country than for funds sold and domiciled
in the same country.

However, unlike Cremers et al. (2016), this dissertation finds that the extent to which
regulatory approvals are required to set up a fund does not positively affect the availability
or costs of index funds. In contrast, countries that require more regulatory approvals seem
to have fewer offerings of index products and higher costs. The possible reasons for not
having such a cost reduction may be that management companies have to spend more to
offer their products under broader legal restrictions. My results also suggest that older
active fund industries represent a significant barrier to the entry of index investment
products. Thus, a one-year increase in the average age of active funds, by country of sale,
is associated with a 0.062% reduction in passive funds’ market share.
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4.2 The consequences of indexing for active management: prod-
uct differentiation

In this subsection, this dissertation analyzes the relationship between the market share
of index funds and active funds’ product differentiation. Cremers et al. (2016) found that
active funds managers perceive low-cost index funds as a competitive threat. These
results suggested that active funds managers increased their activity share when they
faced greater availability of low-cost index products. However, the results presented by
these authors were only significant when they considered the sample by country of sale.

Thus, I test the hypothesis that increased competition from index funds has led ac-
tive equity funds to compete more via product differentiation, as measured by the fund’s
percentage of activity, i.e., how much the fund managers seek to diverge from their bench-
marks. Table 4 presents the estimates of a panel regression in which the dependent variable
is the percentage of activity of an active fund at the end of each year, calculated according
to Amihud and Goyenko (2013). Columns 1 and 2 consider the country of sale of funds,
and columns 3 and 4 consider the country of domicile.

Columns 1 and 3 report the results of tests that investigate the association between
active fund product differentiation and the market share of index funds in each country.
Columns 2 and 4 show the results of an investigation of the relationship between product
differentiation and the TNA-weighted total expense ratios of the index funds in each
country. The regressions include year, benchmark and country dummies, with the aim
of capturing unobserved heterogeneities that vary by country, benchmark and over time.
Standard errors are reported in parentheses and clustered by country.

My findings suggest that increasing index funds’ market share negatively affects the
activity level of actively managed products when considering the sample by country of
domicile. In this sense, a 1% increase in the index fund market share is associated with a
0.1% decrease in the activity level of active funds. These results are robust to considering
the activity level measured by the CAPM and to the use of only country and year dummies,
instead of country, benchmark and year dummies, as reported in the Table F.1 and Table
E.1 in the Appendix, respectively. These outcomes are also robust to considering a sample
of non-US domiciled funds to mitigate concerns that my results are driven by the large
portion of funds that are domiciled in the United States, as reported in the Table D.1 in
the Appendix.

Overall, my results are in line with the hypothesis proposed by Wurgler (2011) that
the growing market share of index funds could distort stock prices and risk-return com-
pensations. As a consequence, this could discourage active fund managers from gathering
information and encourage them to reduce their funds’ activity level, causing them to dif-
fer less from their benchmark. Cremers et al. (2016) found the opposite results, indicating
that the increased availability of index funds leads active fund managers to increase their
funds’ active share. The findings presented here are more in line with the alternative
hypothesis that the behavior of active fund managers is not affected by the availability
of index products, indicating that the markets for passively and actively managed funds
are segmented.

Moreover, a fund’s family size also plays a statistically significant role in explaining
the fund’s activity level, indicating that an increase in a fund family’s assets is associated
with a higher activity level. Kempf and Ruenzi (2007) studied fund managers’ intra-firm
competition and identified that, given the incentives that top management provides for
the best managers within their product family, funds within the same family should not
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Table 4: Determinants of activity share. This table provides results from panel
regressions in which the dependent variable is the active share of a fund at the end of
each year, calculated according to Amihud and Goyenko (2013). The sample includes
actively managed equity mutual funds extracted from the Reuters-Lipper database from
2005 to 2018. In Columns 1 and 2, the observation unit is the fund f sold in country c
in year y. In Columns 3 and 4, the observation unit is fund g domiciled in country d in
year y. All regressions include year, benchmark and country dummies. Country-level
clustered robust t-statistics are reported in parentheses by country of sale (Columns 1
and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical
significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Active Share

By country of sale: By domicile:

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

Indexing ratio −0.0090 −0.1000∗∗∗

(0.0083) (0.0091)
Index funds TER −0.0031 −0.0006

(0.0041) (0.0045)
Tracking Error −0.0380∗∗∗ −0.0380∗∗∗ −0.0700∗∗∗ −0.0660∗∗∗

(0.0078) (0.0078) (0.0200) (0.0190)
Total expense ratio −0.0120∗∗∗ −0.0120∗∗∗ −0.0060∗∗∗ −0.0062∗∗∗

(0.0005) (0.0005) (0.0008) (0.0008)
Total net assets (log) −0.0043∗∗∗ −0.0043∗∗∗ −0.0010∗∗∗ −0.0009∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Family TNA (log) 0.0019∗∗∗ 0.0019∗∗∗ 0.0011∗∗∗ 0.0011∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Age 0.0015∗∗∗ 0.0015∗∗∗ 0.0009∗∗∗ 0.0009∗∗∗

(0.00004) (0.00004) (0.0001) (0.0001)
Flows −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) 0.0380∗∗∗ 0.0380∗∗∗ 0.0240∗∗∗ 0.0320∗∗∗

(0.0022) (0.0023) (0.0025) (0.0025)
GDP per capita (log) −0.0075 −0.0061 −0.0024 −0.0230∗∗

(0.0063) (0.0061) (0.0100) (0.0100)
Fund industry Herfindahl 0.000001 0.000001 −0.00001∗∗∗ −0.00002∗∗∗

(0.000003) (0.000003) (0.000003) (0.000003)

Observations 336,031 336,031 115,259 114,392
R2 0.3300 0.3300 0.3500 0.3500
Adjusted R2 0.3300 0.3300 0.3500 0.3500

be viewed as coordinated entities. They suggested that a kind of family tournament
could take place, where managers adapt their funds’ risk depending to their position in
the family products’ rankings. Thus, in large fund families, mid-year losers increase their
risk exposure more than winners. In this sense, the increase in risk-taking by large fund
families may explain this growth in the level of activity of these products as their asset
management companies become larger. It is also possible to highlight that the size of
the industry plays a statistically significant role in determining a fund’s activity level.
This result is consistent with the idea that the largest fund industries tend to be more
competitive (Khorana et al., 2008). Therefore, fund managers seek to differentiate their
products more from their benchmark.

In this section, I examined the relationship between the increasing availability of in-
dex funds and active funds’ product differentiation. My results are consistent with the
fact that active funds does not increase their product differentiation when they face more
competitive pressure from index products. In contrast, actively managed products some-
times reduce their activity when confronted with the increasing availability of low-cost
passive investment alternatives. Basak and Pavlova (2013) studied the behavior of in-
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stitutional investors, and unlike retail investors, their most significant concern related to
the funds’ relative performance. As a consequence of these incentives, Basak and Pavlova
(2013) identified that institutional investors ended up shifting their portfolios to stocks
that are represented in market indexes, influencing benchmark performance and stock
market volatility. Other studies have also highlighted the possible effects of the increased
availability of index products (Claessens & Yafeh, 2012; Wurgler, 2011).

4.3 The consequences of indexing for active management: the
total expense ratios of active funds

Wahal and Wang (2011) identified that fund managers could exploit less competitive
environments. They found evidence that funds facing higher competition reduced their
management fees and experienced smaller inflows. However, the rising distribution costs
faced by these funds meant that there were few benefits for consumers. This dissertation
tests the hypothesis that active fund managers tend to charge lower fees when they face
more competition from low-cost index products.

Cremers et al. (2016) identified that increased availability of index funds is associated
with lower fees being charged by active funds. The results indicate that investors pay
a higher price for active funds in markets where index products exert less competitive
pressure.

I test this hypothesis, and Table 5 presents the estimates of panel data regressions
where the dependent variable is the total expense ratios of an active fund at the end
of each year. The total expense ratios include administration and management fees,
as well as maintenance, auditing and legal costs. When total expense ratios were not
available, management fees were used. Columns 1 and 2 consider the sample by country
of sale, while columns 3 and 4 consider the country of domicile. Columns 1 and 3 show
the results of tests that investigate the association between the active funds’ fees and
the market share of index funds in each country. Columns 2 and 4, in turn, show the
results of an investigation of the relationship between these active fund fees and the TNA-
weighted expense ratios of the index funds in each country. The regressions include year,
benchmark and country dummies, and the standard errors are reported in parentheses
and clustered by country.

My results again differ from the evidence presented by Cremers et al. (2016). In
this sense, my findings suggest that the increasing availability of index funds does not
significantly affect the total expense ratios of active funds when we consider the results
by country of sale. When we consider the country of domicile, the increased market share
of the index products is associated with higher total expense ratios of actively managed
funds.

This result is statistically and economically significant, showing that a 1% gain in the
market share of index funds is associated with an approximately 0.2% increase in total
expense ratios. These results are also robust to considering the activity level measured
using the CAPM and to the exclusion of the benchmark dummies, as reported in the
Table F.2 and in the Table E.2 in the Appendix, respectively. These results also hold
when considering a sample that excludes US domiciled funds, as reported in the Table
D.2 in the Appendix.

Therefore, these findings are more consistent with the argument that mutual fund
markets are segmented and active funds facing more competitive pressure from index
products could end up having to increase their fees due to higher marketing and distribu-
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Table 5: Determinants of the total expense ratios of active funds. This table provides
results from panel regressions where the dependent variable is the total expense ratio of
a fund at the end of the year. The sample includes open-end active mutual funds
extracted from the Reuters-Lipper database from 2005 to 2018. In Columns 1 and 2, the
observation unit is the fund f sold in country c in year y. In Columns 3 and 4, the
observation unit is fund g domiciled in country d in year y. All regressions include year,
benchmark and country dummies. Country-level clustered robust t-statistics are
reported in parentheses by country of sale (Columns 1 and 2) or domicile (Columns 3
and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1%
level, respectively.

Dependent variable: Total expense ratio

By country of sale: By domicile:

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

Indexing ratio −0.0190 0.1800∗∗∗

(0.0420) (0.0390)
Index funds TER 0.0750∗∗∗ 0.2400∗∗∗

(0.0160) (0.0220)
Active share −0.1500∗∗∗ −0.1500∗∗∗ −0.0930∗∗∗ −0.0970∗∗∗

(0.0063) (0.0063) (0.0120) (0.0120)
Tracking Error 0.1700∗∗∗ 0.1600∗∗∗ 0.2800∗∗∗ 0.2600∗∗∗

(0.0190) (0.0190) (0.0580) (0.0560)
Total net assets (log) −0.0300∗∗∗ −0.0300∗∗∗ −0.0420∗∗∗ −0.0430∗∗∗

(0.0006) (0.0006) (0.0013) (0.0013)
Family TNA (log) −0.0160∗∗∗ −0.0160∗∗∗ −0.0420∗∗∗ −0.0420∗∗∗

(0.0007) (0.0007) (0.0012) (0.0012)
Age 0.0055∗∗∗ 0.0055∗∗∗ 0.0083∗∗∗ 0.0083∗∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Flows −0.000002∗∗∗ −0.000002∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Benchmark-adjusted return −0.0440∗∗∗ −0.0460∗∗∗ 0.0150 0.0150

(0.0100) (0.0100) (0.0190) (0.0190)
Fund industry size (log) 0.0570∗∗∗ 0.0670∗∗∗ −0.0170 −0.0055

(0.0100) (0.0100) (0.0100) (0.0110)
GDP per capita (log) 0.1100∗∗∗ 0.1200∗∗∗ 0.2300∗∗∗ 0.2600∗∗∗

(0.0230) (0.0220) (0.0450) (0.0440)
Fund industry Herfindahl −0.000005 −0.00001 −0.0001∗∗∗ −0.0001∗∗∗

(0.00001) (0.00001) (0.00001) (0.00001)

Observations 336,031 336,031 115,259 114,392
R2 0.2200 0.2200 0.3600 0.3600
Adjusted R2 0.2200 0.2200 0.3600 0.3600

tion costs. Hoberg, Kumar, and Prabhala (2017) found that in contrast to index funds,
for which competitors are easily identified, actively managed product rivals could not be
straightforwardly determined, as these funds differ in style. Hortacsu and Syverson (2004)
argued that investors have heterogeneous preferences for services, such as account services
(e.g., frequency and quality of account statements, customer service by phone or e-mail),
and different research costs for investments, valuing funds in distinct ways.

My findings also indicate that countries with higher the TNA-weighted expense ratios
for their index funds also have greater total expense ratios for active funds. This fact
does not per se reflect the impact of the passive products’ price on active funds but a
possible tendency whereby countries with low passive fund prices to also have lower costs
for active funds.

I also found evidence that active mutual fund fees decline as the size of these funds
increases in terms of TNA. This finding is in line with several related studies (Elton,
Gruber, & Blake, 2012; Gil-Bazo & Ruiz-Verdú, 2009). This means that as fund sizes
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increase, they expect to achieve economies of scale, as some costs are fixed, such as
accounting, auditing, and legal fees, and therefore fees could be reduced.

Moreover, my results suggest that fees also decline as the size of funds within the same
fund family grows. My findings are closer to those reported by Khorana et al. (2008), who
found that the higher the TNA of the funds and their families are, the lower the fees they
charge. Moreover, echoing the findings in Khorana et al. (2008), I obtained a result that
does not fit well with rational intuition: funds in countries with smaller industries charge
lower fees than those in countries with higher TNA. They highlighted three possible rea-
sons for this: (i) there may be more competition for critical resources such as high-quality
fund managers, which leads to more significant costs in more prominent industries; (ii) in
broader markets, increased competition for investor attention may increase distribution
and marketing costs; and (iii) products in larger markets are more specialized and thus
more expensive.

Overall, the results found here indicate that the prices charged by active funds are not
negatively impacted by the availability of index products, suggesting that increased com-
petition from passive funds has not made active funds compete via product differentiation
or via price.

4.4 The consequences of indexing for active management: the
performance of active funds

In this subsection, I test whether investors can derive any benefit from the change in
the fund industry caused by the increasing availability of index funds. In this sense, this
dissertation tests how the changes in a fund’s activity level and the level of indexation in
the country could affect fund performance, measured by the excess returns generated by
these active mutual funds. Some papers have presented evidence suggesting that funds
with higher active share performed better worldwide (Cremers et al., 2016) and in the
United States (Cremers & Petajisto, 2009).

To test this hypothesis, I estimate the alphas of active funds using (Carhart, 1997)
four-factor model. All estimates were made in US dollars, and all independent variables
are lagged by one year. Table 6 presents the estimates of panel regressions where the
dependent variable is the benchmark-adjusted four-factor alpha of an active fund at the
end of each year. The variables of interest are the market share and TNA-weighted total
expense ratios of index funds in each country, a fund’s active share and its tracking error
at the end of each year. Other control variables were included in the regression.

Columns 1 and 2 consider the country of sale of the funds, while columns 3 and
4 consider the country of domicile. Columns 1 and 3 show the results of tests that
investigate the association between the alphas generated by active funds and the market
share of index funds in each country. Columns 2 and 4, in turn, show the results of
investigating the relationship between these alphas and the TNA-weighted expense ratios
of the index funds in each country. The regressions include year, benchmark and country
dummies, and the standard errors are reported in parentheses and clustered by country.

My findings suggest that the level of activity of funds significantly affects the alpha
generated by them. Thus, an increase in funds’ active share is associated with lower
alphas. This result is statistically and economically significant, showing that a 1% increase
in the activity level is associated with a decrease of approximately 0.036% in the alphas
generated by these funds, considering the sample by country of domicile. These results are
also robust to using the CAPM, as reported in the Table F.3 in the Appendix. Moreover,
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Table 6: Determinants of the performance of the active funds. This table provides
results from panel regressions in which the dependent variable is the fund’s
benchmark-adjusted return four-factor alpha of an active fund at the end of each year.
The sample includes open-end active mutual funds extracted from the Reuters-Lipper
database from 2005 to 2018. In Columns 1 and 2, the observation unit is the fund f sold
in country c in year y. In Columns 3 and 4, the observation unit is fund g domiciled in
country d in year y. All regressions include year, benchmark and country dummies.
Country-level clustered robust t-statistics are reported in parentheses by country of sale
(Columns 1 and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote
statistical significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Four-factor alpha

By country of sale: By domicile:

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

Indexing ratio 0.1200∗∗∗ 0.1400∗∗∗

(0.0058) (0.0100)
Index funds TER −0.0012 0.0020

(0.0027) (0.0035)
Active share −0.0071∗∗∗ −0.0071∗∗∗ −0.0360∗∗∗ −0.0380∗∗∗

(0.0014) (0.0014) (0.0028) (0.0028)
Tracking error 0.7100∗∗∗ 0.7100∗∗∗ 0.1900 0.1900

(0.0400) (0.0400) (0.1500) (0.1500)
Total expense ratio −0.0072∗∗∗ −0.0072∗∗∗ −0.0038∗∗∗ −0.0037∗∗∗

(0.0004) (0.0004) (0.0006) (0.0006)
Total net assets (log) 0.0017∗∗∗ 0.0017∗∗∗ 0.0017∗∗∗ 0.0015∗∗∗

(0.0001) (0.0001) (0.0002) (0.0002)
Family TNA (log) 0.0021∗∗∗ 0.0021∗∗∗ 0.0008∗∗∗ 0.0008∗∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Age −0.0003∗∗∗ −0.0003∗∗∗ −0.0002∗∗∗ −0.0002∗∗∗

(0.00002) (0.00002) (0.00003) (0.00003)
Flows 0.000000 0.000000 −0.000000 −0.000000

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) −0.0075∗∗∗ −0.0096∗∗∗ 0.0010 −0.0006

(0.0017) (0.0017) (0.0024) (0.0028)
GDP per capita (log) 0.0450∗∗∗ 0.0240∗∗∗ −0.0002 0.0420∗∗∗

(0.0044) (0.0042) (0.0130) (0.0160)
Fund industry Herfindahl −0.00003∗∗∗ −0.00002∗∗∗ −0.00003∗∗∗ −0.00002∗∗∗

(0.000002) (0.000002) (0.000003) (0.000003)

Observations 336,031 336,031 115,259 114,392
R2 0.4200 0.4200 0.1800 0.1700
Adjusted R2 0.4200 0.4200 0.1800 0.1700

if we use only country and year dummies and non-US domiciled funds, my results do not
change, as reported in the Table E.3 and the Table D.3 in the Appendix, respectively.

These results are in line with other studies that have found evidence that active funds
fail to generate excess returns and thus that it is preferable for investors to purchase low-
cost index products (French, 2008; Gruber, 1996; Malkiel, 1995). Moreover, the findings
presented here suggest that the increased market share of index funds positively affects the
performance of active equity funds. A possible explanation for this relates to the fact that
the increasing availability of index products eventually decreases funds’ activity. Thus,
considering that excess returns generated by active funds are negative, if fund managers
kept closer to the benchmark, they would achieve better performance.

Cremers and Petajisto (2009) noted that the essential difference between active share
and tracking error is that the latter incorporates the covariance matrix of returns and thus
places greater weight on correlated active bets; on the other hand, active share, which
does not account for diversification, places equal weight on active bets. In this sense, a
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fund that privileges diversified stock-picking can have a significant level of active share,
despite having a low tracking error. In contrast, a fund investing in systematic factor bets
can exhibit considerable tracking error even without significant deviations from its index
holdings.

Cremers et al. (2016) found evidence that the tracking error is negatively related to the
future performance of a fund, indicating that the market rewards the most active funds
for stock-picking but does not reward factorial bets. In contrast, my results indicate that
the higher the volatility of benchmark-adjusted returns is, the greater the excess returns
generated by active funds. This indicates that systematic factor bets can provide fund
managers with higher performance than stock-picking. Wermers and Robert (2003) also
found evidence of a positive relationship between the tracking error of funds and their
alphas and concluded that active management could provide value. Nonetheless, this
value is reflected only in a minority portion of the funds that make large volatility bets.

Furthermore, the findings reported here also suggest that larger funds, in terms of
TNA, are associated with better performance. This relationship is quite controversial
in the literature. Some papers suggest a positive relationship between fund size and
performance (Bhojraj, Cho, & Yehuda, 2012; Elton et al., 2012), due to: (i) a reduction
in expenses that outweighs the possible scale diseconomies that arise when the funds
increase in size; (ii) a possible positive relationship between fund size and access to private
information.

Moreover, Pástor, Stambaugh, and Taylor (2015) noted that there are no diminishing
returns to scale at the fund level, as statistical tests of the relationship between fund
size and performance yielded mixed results. However, the results reported by the authors
suggest decreasing returns to scale at the industry level. My findings are consistent with
this assumption, indicating that an increase in the size of a country’s fund industry is
associated with a reduction in the alpha generated by active funds. Finally, this work also
reports results indicating that young funds outperform older ones, which could indicate
that new entrants are better qualified (Pástor et al., 2015).
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5 Conclusion
This dissertation investigated the impact of increasing competition from index equity

funds in the actively managed equity fund market. To do so, I tested whether competi-
tion led to a dispute of active funds via price (reducing fees) or via product differentiation
(increasing active share). In this context, my results could not confirm this hypothesis,
indicating that active and passive fund markets are segmented and that investors do not
regard these funds as substitutes. Thus, the existence of actively managed funds with
different activity levels and total expense ratios could be justified by the existence of
heterogeneous demand that supports different needs and pricing structures. The findings
reported here indicate that increased availability of low-cost index products did not neg-
atively affect either the active funds’ prices or their product differentiation. In contrast,
active funds facing increasing competition by index products, in some cases, increased
their fees and reduced their active share.

These results suggest that the investment fund industry, with the growing competition
provoked by passive products, ultimately exhibited behavior similar to the generic drug
paradox. Therefore, investors’ demand for investment funds appears to have a price-
insensitive segment. In this context, despite facing increasing competition from index
funds, active funds have not changed their pricing or investment policy, indicating that
asset management companies could, for example, create index funds that will capture the
cross-price sensitive clients, while continuing to retain customers insensitive to price and
more loyal to their products within their actively managed funds platform.

Finally, despite market segmentation, my results indicate that investors were generally
able to derive benefits from the increasing availability of low-cost index funds, as there
was pent-up demand for this kind of product. In this sense, price-sensitive investors seek-
ing low-cost stock market exposure eventually migrated to index products. On the other
hand, the price-insensitive investors saw the activity levels of their active funds decrease.
Nonetheless, the possible disincentives that the increasing competition from index prod-
ucts has generated for managers to gather information have generally benefited investors,
considering that, on average, excess returns generated by active funds are negative. Thus,
managers, by deviating less from their benchmark, achieved better performance than be-
fore, making the performance of active funds better in markets with a higher share of
index funds.
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A Time series averages of country-level variables by
country of domicile

Table A.1: Time series averages of country-level variables by domicile. This table
presents time-series average of country-level variables between 2005 and 2018 for the
sample of open-end equity mutual funds and ETFs by country of domicile from
Reuters-Lipper database.

Domicile Fund
ind. size

Indexing
ratio (%TNA)

Index
funds TER (%)

Fund ind.
Herfindahl

GDP
p.c. Approval Judicial

Australia 150.28 0.22 0.25 573.65 53067.65 2.00 47.00
Austria 9.78 0.02 1.16 1373.50 47621.99 2.00 47.00
Belgium 13.55 0.14 0.78 3497.76 44733.20 2.00 47.00
Brazil 39.71 0.10 0.65 1239.77 10936.13 2.00 32.00
Canada 254.49 0.14 0.44 723.85 49029.91 1.00 48.00
China 68.76 0.68 0.79 843.37 5172.55 1.00 31.00

Denmark 30.82 0.10 1.42 901.76 59924.52 1.00 49.00
Finland 25.57 0.05 0.68 2238.89 46752.40 1.00 49.00
France 149.45 0.11 0.33 448.43 41476.86 2.00 45.00

Germany 141.77 0.22 0.27 1651.65 43537.78 1.00 47.00
Hong Kong 51.40 0.46 0.51 1259.11 33679.68 2.00 44.00

India 28.91 0.07 0.42 1092.47 1496.76 2.00 31.00
Ireland 224.73 0.40 0.37 1518.56 57374.77 1.00 35.00
Italy 21.63 0.00 0.00 1520.73 35663.33 2.00 40.00
Japan 246.97 0.40 0.27 1225.30 45881.10 2.00 47.00

South Korea 36.21 0.24 0.26 1608.22 22802.91 1.00 34.00
Liechtenstein 5.69 0.02 0.00 2599.19 117851.09 1.00 31.00
Luxembourg 448.61 0.09 0.46 423.34 105664.42 1.00 31.00
Malaysia 13.56 0.01 0.72 3930.13 9739.15 2.00 39.00

Netherlands 41.72 0.10 0.40 2112.66 51410.48 2.00 49.00
Norway 42.33 0.16 0.20 2025.73 89645.57 1.00 50.00
Poland 7.03 0.00 2.19 1238.90 13210.88 1.00 31.00
Portugal 1.96 0.05 2.24 2388.11 22311.72 1.00 39.00
Singapore 10.40 0.10 0.75 1291.51 48383.69 1.00 45.00

South Africa 4.61 0.15 0.24 1222.85 7323.46 1.00 32.00
Spain 20.61 0.13 1.23 1014.79 31090.98 2.00 39.00
Sweden 102.98 0.10 1.16 1700.55 53387.37 2.00 49.00

Switzerland 64.25 0.47 0.20 1652.83 75265.47 1.00 50.00
Taiwan 19.67 0.18 0.64 891.13 20043.38 1.00 40.00
Thailand 11.35 0.08 0.79 1206.73 5288.98 2.00 30.00

UK 423.98 0.16 0.55 460.57 40678.71 1.00 47.00
USA 3396.11 0.33 0.24 671.12 50420.32 2.00 48.00
Total 127.75 0.12 0.73 2885.73 41902.10 1.47 41.34
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B Correlation matrix

Figure B.1: Correlation matrix between the variables used in the country-level tests.
This figure shows the correlation matrix between the variables used in the country-level
tests, which seek to identify the determinants of market share and total expense ratios
of index fund in the fund industry of 32 countries. The sample includes open-end equity
mutual funds and exchange-traded funds from Reuters-Lipper between 2005 and 2018
by country of domicile.
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Figure B.2: Correlation matrix between the variables used in the fund-level statistical
tests. This figure shows the correlation matrix between the variables used in the
fund-level statistical tests. The sample includes actively managed mutual funds
extracted from the Reuters-Lipper database between 2005 and 2018 by country of
domicile of the fund.
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C Distribution of market share and the number of funds
by geographic focus

Table C.1: Distribution of market share and the number of funds by geographic focus.
This table presents the distribution of market share, as a percentage of global total net
assets (TNA), and the number of funds by geographic focus assigned by the fund as of
December 2018. The sample includes open-end equity mutual funds and ETFs from the
Reuters-Lipper database.

Geographic
Focus Geographic Area Total Net Assets Market Share Number of Funds

World World 2,876.08 31.89% 8372
Regional Asia 163.58 1.81% 1105
Regional Emerging Markets 14.22 0.16% 164
Regional Europe 455.53 5.05% 2544
Regional Middle East & Africa 3.01 0.03% 78
Regional North America 50.88 0.56% 204
Country Argentina 0.10 0.00% 2
Country Australia 79.99 0.89% 592
Country Austria 1.30 0.01% 16
Country Belgium 1.29 0.01% 20
Country Brazil 86.55 0.96% 1770
Country Bulgaria 0.00 0.00% 1
Country Canada 144.01 1.60% 541
Country Chile 0.46 0.01% 1
Country China 153.36 1.70% 1207
Country Czech Republic 0.08 0.00% 1
Country Denmark 3.12 0.03% 33
Country Egypt 0.03 0.00% 1
Country Finland 5.68 0.06% 37
Country France 40.13 0.45% 220
Country Germany 57.99 0.64% 143
Country China 25.81 0.29% 211
Country Greece 0.40 0.00% 3
Country Hong Kong 34.21 0.38% 74
Country India 149.43 1.66% 660
Country Indonesia 1.99 0.02% 33
Country Ireland 0.08 0.00% 4
Country Israel 0.33 0.00% 9
Country Italy 6.52 0.07% 64
Country Japan 468.30 5.19% 1502
Country Korea 37.30 0.41% 752
Country Malaysia 14.17 0.16% 172
Country Mexico 1.29 0.01% 16
Country Morocco 0.02 0.00% 2
Country Netherlands 5.06 0.06% 18
Country New Zealand 0.20 0.00% 4
Country Norway 16.93 0.19% 65
Country Pakistan 0.09 0.00% 3
Country Peru 0.15 0.00% 1
Country Philippines 0.42 0.00% 10
Country Poland 3.31 0.04% 64
Country Portugal 0.26 0.00% 8
Country Qatar 0.06 0.00% 1
Country Romania 0.02 0.00% 2
Country Russia 7.10 0.08% 70
Country Saudi Arabia 0.37 0.00% 5
Country Singapore 3.04 0.03% 24
Country South Africa 1.20 0.01% 25
Country Spain 13.04 0.14% 75
Country Sweden 50.26 0.56% 96
Country Switzerland 43.65 0.48% 300
Country Taiwan 12.71 0.14% 179
Country Thailand 22.38 0.25% 279
Country Turkey 0.51 0.01% 1
Country United Arab Emirates 0.08 0.00% 6
Country United Kingdom 237.11 2.63% 478
Country United States of America 3,717.88 41.23% 3579
Country Vietnam 4.49 0.05% 52
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D Robustness: regressions using the sample of non-US
domiciled funds

Table D.1: Determinants of activity share. This table provides results from panel
regressions in which the dependent variable is the active share of a fund at the end of
each year, calculated according to the model proposed by Amihud and Goyenko (2013).
The sample includes non-US domiciled actively managed equity mutual funds extracted
from the Reuters-Lipper database from 2005 to 2018. In Columns 1 and 2, the
observation unit is the fund f sold in country c in year y. In Columns 3 and 4, the
observation unit is fund g domiciled in country d in year y. All regressions include
country and fund control variables used in Table 4 as well as year, benchmark and
country dummies. Country-level clustered robust t-statistics are reported in parentheses
by country of sale (Columns 1 and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗
and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Active Share

By country of sale: By domicile:

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

Indexing ratio −0.00002 −0.1300∗∗∗

(0.0083) (0.0092)
Index funds TER −0.0240∗∗∗ −0.0085∗

(0.0042) (0.0046)
Tracking Error −0.0400∗∗∗ −0.0400∗∗∗ −0.0790∗∗∗ −0.0720∗∗∗

(0.0081) (0.0081) (0.0230) (0.0220)
Total expense ratio −0.0110∗∗∗ −0.0110∗∗∗ −0.0040∗∗∗ −0.0043∗∗∗

(0.0005) (0.0005) (0.0008) (0.0008)
Total net assets (log) −0.0045∗∗∗ −0.0045∗∗∗ −0.0012∗∗∗ −0.0010∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Family TNA (log) 0.0019∗∗∗ 0.0019∗∗∗ 0.0011∗∗∗ 0.0010∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Age 0.0015∗∗∗ 0.0015∗∗∗ 0.0007∗∗∗ 0.0007∗∗∗

(0.00004) (0.00004) (0.0001) (0.0001)
Flows −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) 0.0200∗∗∗ 0.0160∗∗∗ 0.0110∗∗∗ 0.0210∗∗∗

(0.0023) (0.0024) (0.0025) (0.0025)
GDP per capita (log) −0.0100 −0.0110∗ 0.0180∗ −0.0130

(0.0063) (0.0061) (0.0100) (0.0100)
Fund industry Herfindahl 0.000002 0.000005 −0.00001∗∗∗ −0.00002∗∗∗

(0.000003) (0.000003) (0.000003) (0.000003)

Observations 317,406 317,406 98,441 97,574
R2 0.3400 0.3400 0.3700 0.3800
Adjusted R2 0.3400 0.3400 0.3700 0.3700
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Table D.2: Determinants of the total expense ratios of active funds. This table
provides results from panel regressions where the dependent variable is the total expense
ratio of a fund at the end of the year. The sample includes non-US domiciled open-end
active mutual funds extracted from the Reuters-Lipper database from 2005 to 2018. In
Columns 1 and 2, the observation unit is the fund f sold in country c in year y. In
Columns 3 and 4, the observation unit is fund g domiciled in country d in year y. All
regressions include country and fund control variables used in Table 5 as well as year,
benchmark and country dummies. Country-level clustered robust t-statistics are
reported in parentheses by country of sale (Columns 1 and 2) or domicile (Columns 3
and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1%
level, respectively.

Dependent variable: Total expense ratio

By country of sale: By domicile:

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

Indexing ratio −0.0072 0.2700∗∗∗

(0.0420) (0.0390)
Index funds TER 0.1000∗∗∗ 0.2400∗∗∗

(0.0160) (0.0220)
Active share −0.1400∗∗∗ −0.1400∗∗∗ −0.0730∗∗∗ −0.0770∗∗∗

(0.0066) (0.0066) (0.0140) (0.0140)
Tracking Error 0.1600∗∗∗ 0.1600∗∗∗ 0.2500∗∗∗ 0.2300∗∗∗

(0.0190) (0.0190) (0.0580) (0.0550)
Total net assets (log) −0.0280∗∗∗ −0.0280∗∗∗ −0.0360∗∗∗ −0.0370∗∗∗

(0.0007) (0.0007) (0.0014) (0.0014)
Family TNA (log) −0.0110∗∗∗ −0.0110∗∗∗ −0.0370∗∗∗ −0.0370∗∗∗

(0.0008) (0.0008) (0.0014) (0.0014)
Age 0.0057∗∗∗ 0.0057∗∗∗ 0.0092∗∗∗ 0.0092∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Flows −0.000002∗∗∗ −0.000002∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Benchmark-adjusted return −0.0490∗∗∗ −0.0510∗∗∗ 0.0170 0.0190

(0.0100) (0.0100) (0.0200) (0.0200)
Fund industry size (log) 0.0710∗∗∗ 0.0870∗∗∗ −0.0022 0.0060

(0.0100) (0.0110) (0.0110) (0.0110)
GDP per capita (log) 0.1200∗∗∗ 0.1300∗∗∗ 0.1700∗∗∗ 0.2300∗∗∗

(0.0230) (0.0220) (0.0450) (0.0440)
Fund industry Herfindahl −0.00002 −0.00003∗∗ −0.0001∗∗∗ −0.0001∗∗∗

(0.00001) (0.00001) (0.00001) (0.00001)

Observations 317,406 317,406 98,441 97,574
R2 0.1700 0.1700 0.3000 0.3000
Adjusted R2 0.1700 0.1700 0.3000 0.3000
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Table D.3: Determinants of the performance of the active funds. This table provides
results from panel regressions in which the dependent variable is the fund’s
benchmark-adjusted return four-factor alpha of an active fund at the end of each year.
The sample includes non-US domiciled open-end active mutual funds extracted from the
Reuters-Lipper database from 2005 to 2018. In Columns 1 and 2, the observation unit is
the fund f sold in country c in year y. In Columns 3 and 4, the observation unit is fund
g domiciled in country d in year y. All regressions include country and fund control
variables used in Table 6 as well as year, benchmark and country dummies.
Country-level clustered robust t-statistics are reported in parentheses by country of sale
(Columns 1 and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote
statistical significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Four-factor alpha

By country of sale: By domicile:

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

Indexing ratio 0.1200∗∗∗ 0.1500∗∗∗

(0.0058) (0.0120)
Index funds TER 0.0051∗ 0.0019

(0.0027) (0.0036)
Active share −0.0003 −0.0003 −0.0250∗∗∗ −0.0280∗∗∗

(0.0015) (0.0015) (0.0035) (0.0034)
Tracking error 0.7300∗∗∗ 0.7300∗∗∗ 0.2400 0.2300

(0.0390) (0.0390) (0.1600) (0.1600)
Total expense ratio −0.0073∗∗∗ −0.0073∗∗∗ −0.0038∗∗∗ −0.0036∗∗∗

(0.0004) (0.0004) (0.0006) (0.0006)
Total net assets (log) 0.0017∗∗∗ 0.0017∗∗∗ 0.0017∗∗∗ 0.0014∗∗∗

(0.0001) (0.0001) (0.0002) (0.0002)
Family TNA (log) 0.0023∗∗∗ 0.0022∗∗∗ 0.0011∗∗∗ 0.0012∗∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Age −0.0003∗∗∗ −0.0003∗∗∗ −0.0001∗∗ −0.0001∗∗

(0.00002) (0.00002) (0.00005) (0.00005)
Flows 0.000000 0.000000 −0.000000 −0.000000

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) −0.0021 −0.0030∗ 0.0020 −0.0012

(0.0017) (0.0018) (0.0021) (0.0025)
GDP per capita (log) 0.0460∗∗∗ 0.0260∗∗∗ −0.0003 0.0470∗∗∗

(0.0044) (0.0042) (0.0130) (0.0160)
Fund industry Herfindahl −0.00003∗∗∗ −0.00002∗∗∗ −0.00003∗∗∗ −0.00002∗∗∗

(0.000002) (0.000002) (0.000004) (0.000003)

Observations 317,406 317,406 98,441 97,574
R2 0.4300 0.4300 0.1800 0.1700
Adjusted R2 0.4300 0.4300 0.1800 0.1700
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E Robustness: regressions using only country and year
dummies

Table E.1: Determinants of activity share. This table provides results from panel
regressions in which the dependent variable is the active share of a fund at the end of
each year, calculated according to the model proposed by Amihud and Goyenko (2013).
The sample includes actively managed equity mutual funds extracted from the
Reuters-Lipper database from 2005 to 2018. In Columns 1 and 2, the observation unit is
the fund f sold in country c in year y. In Columns 3 and 4, the observation unit is fund
g domiciled in country d in year y. All regressions include country and fund control
variables used in Table 4 as well as year and country dummies. Country-level clustered
robust t-statistics are reported in parentheses by country of sale (Columns 1 and 2) or
domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at
the 10%, 5% and 1% level, respectively.

Dependent variable: Active Share

By country of sale: By domicile:

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

Indexing ratio −0.0007 −0.0800∗∗∗

(0.0097) (0.0110)
Index funds TER 0.0041 −0.0071

(0.0047) (0.0051)
Tracking Error −0.2500∗∗∗ −0.2500∗∗∗ −0.4900∗∗∗ −0.4900∗∗∗

(0.0230) (0.0230) (0.0620) (0.0610)
Total expense ratio 0.0099∗∗∗ 0.0099∗∗∗ 0.0094∗∗∗ 0.0093∗∗∗

(0.0006) (0.0006) (0.0008) (0.0008)
Total net assets (log) −0.0009∗∗∗ −0.0009∗∗∗ 0.0008∗∗∗ 0.0009∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Family TNA (log) 0.0016∗∗∗ 0.0016∗∗∗ 0.0009∗∗∗ 0.0009∗∗∗

(0.0002) (0.0002) (0.0003) (0.0003)
Age 0.00005 0.00005 −0.0002∗∗ −0.0002∗∗∗

(0.00004) (0.00004) (0.0001) (0.0001)
Flows −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) 0.0380∗∗∗ 0.0390∗∗∗ 0.0320∗∗∗ 0.0400∗∗∗

(0.0027) (0.0028) (0.0029) (0.0029)
GDP per capita (log) −0.0250∗∗∗ −0.0250∗∗∗ −0.0790∗∗∗ −0.0930∗∗∗

(0.0073) (0.0071) (0.0130) (0.0130)
Fund industry Herfindahl 0.00001∗∗∗ 0.00001∗∗∗ 0.00001∗∗ 0.000002

(0.000004) (0.000004) (0.000004) (0.000003)

Observations 336,031 336,031 115,259 114,392
R2 0.0670 0.0670 0.1400 0.1400
Adjusted R2 0.0660 0.0660 0.1400 0.1400
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Table E.2: Determinants of the total expense ratios of active funds. This table
provides results from panel regressions where the dependent variable is the total expense
ratio of a fund at the end of the year. The sample includes open-end active mutual
funds extracted from the Reuters-Lipper database from 2005 to 2018. In Columns 1 and
2, the observation unit is the fund f sold in country c in year y. In Columns 3 and 4,
the observation unit is fund g domiciled in country d in year y. All regressions include
country and fund control variables used in Table 5 as well as year and country dummies.
Country-level clustered robust t-statistics are reported in parentheses by country of sale
(Columns 1 and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote
statistical significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Total expense ratio

By country of sale: By domicile:

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

Indexing ratio 0.0210 0.2100∗∗∗

(0.0430) (0.0400)
Index funds TER 0.0600∗∗∗ 0.2300∗∗∗

(0.0160) (0.0220)
Active share 0.0920∗∗∗ 0.0920∗∗∗ 0.1200∗∗∗ 0.1200∗∗∗

(0.0057) (0.0057) (0.0110) (0.0110)
Tracking Error 0.2600∗∗∗ 0.2600∗∗∗ 0.2600∗∗∗ 0.2500∗∗∗

(0.0240) (0.0240) (0.0440) (0.0430)
Total net assets (log) −0.0270∗∗∗ −0.0270∗∗∗ −0.0440∗∗∗ −0.0440∗∗∗

(0.0006) (0.0006) (0.0013) (0.0013)
Family TNA (log) −0.0160∗∗∗ −0.0160∗∗∗ −0.0390∗∗∗ −0.0390∗∗∗

(0.0007) (0.0007) (0.0012) (0.0012)
Age 0.0030∗∗∗ 0.0030∗∗∗ 0.0067∗∗∗ 0.0067∗∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Flows −0.000002∗∗∗ −0.000002∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Benchmark-adjusted return −0.0600∗∗∗ −0.0600∗∗∗ 0.0087 0.0100

(0.0100) (0.0100) (0.0190) (0.0190)
Fund industry size (log) 0.0450∗∗∗ 0.0530∗∗∗ −0.0220∗∗ −0.0120

(0.0100) (0.0100) (0.0110) (0.0110)
GDP per capita (log) 0.1100∗∗∗ 0.1100∗∗∗ 0.2000∗∗∗ 0.2300∗∗∗

(0.0240) (0.0230) (0.0460) (0.0450)
Fund industry Herfindahl −0.000003 −0.00001 −0.0001∗∗∗ −0.0001∗∗∗

(0.00001) (0.00001) (0.00001) (0.00001)

Observations 336,031 336,031 115,259 114,392
R2 0.1500 0.1500 0.3200 0.3200
Adjusted R2 0.1500 0.1500 0.3200 0.3200
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Table E.3: Determinants of the performance of the active funds. This table provides
results from panel regressions in which the dependent variable is the fund’s
benchmark-adjusted return four-factor alpha of an active fund at the end of each year.
The sample includes open-end active mutual funds extracted from the Reuters-Lipper
database from 2005 to 2018. In Columns 1 and 2, the observation unit is the fund f sold
in country c in year y. In Columns 3 and 4, the observation unit is fund g domiciled in
country d in year y. All regressions include country and fund control variables used in
Table 6 as well as year and country dummies. Country-level clustered robust t-statistics
are reported in parentheses by country of sale (Columns 1 and 2) or domicile (Columns
3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and
1% level, respectively.

Dependent variable: Four-factor alpha

By country of sale: By domicile:

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

Indexing ratio 0.1200∗∗∗ 0.1300∗∗∗

(0.0059) (0.0090)
Index funds TER −0.0034 −0.0017

(0.0027) (0.0030)
Active share −0.0059 −0.0059 −0.0590∗∗∗ −0.0600∗∗∗

(0.0038) (0.0038) (0.0093) (0.0094)
Tracking error 0.6200∗∗∗ 0.6200∗∗∗ 0.2300∗∗ 0.2300∗∗

(0.0400) (0.0400) (0.1000) (0.1000)
Total expense ratio −0.0093∗∗∗ −0.0093∗∗∗ −0.0043∗∗∗ −0.0041∗∗∗

(0.0005) (0.0005) (0.0006) (0.0006)
Total net assets (log) 0.0023∗∗∗ 0.0022∗∗∗ 0.0018∗∗∗ 0.0016∗∗∗

(0.0001) (0.0001) (0.0001) (0.0001)
Family TNA (log) 0.0012∗∗∗ 0.0011∗∗∗ 0.0005∗ 0.0005∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Age −0.0002∗∗∗ −0.0002∗∗∗ −0.00004 −0.00004

(0.00002) (0.00002) (0.00004) (0.00004)
Flows 0.0000 0.000000 −0.000000 −0.000000

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) −0.0045∗∗∗ −0.0067∗∗∗ 0.0014 −0.0003

(0.0016) (0.0017) (0.0019) (0.0022)
GDP per capita (log) 0.0410∗∗∗ 0.0210∗∗∗ 0.0031 0.0450∗∗∗

(0.0045) (0.0043) (0.0110) (0.0130)
Fund industry Herfindahl −0.00003∗∗∗ −0.00001∗∗∗ −0.00003∗∗∗ −0.00003∗∗∗

(0.000002) (0.000002) (0.000002) (0.000002)

Observations 336,031 336,031 115,259 114,392
R2 0.3600 0.3600 0.1300 0.1200
Adjusted R2 0.3600 0.3600 0.1300 0.1200
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F Robustness: Regressions using Capital Asset Pricing
Model (CAPM)

Table F.1: Determinants of activity share. This table provides results from panel
regressions in which the dependent variable is the active share of a fund at the end of
each year, calculated according to the model proposed by Amihud and Goyenko (2013)
and the Capital Asset Pricing Model (CAPM). The sample includes actively managed
equity mutual funds extracted from the Reuters-Lipper database from 2005 to 2018. In
Columns 1 and 2, the observation unit is the fund f sold in country c in year y. In
Columns 3 and 4, the observation unit is fund g domiciled in country d in year y. All
regressions include country and fund control variables used in Table 4 as well as year,
benchmark and country dummies. Country-level clustered robust t-statistics are
reported in parentheses by country of sale (Columns 1 and 2) or domicile (Columns 3
and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1%
level, respectively.

Dependent variable: Active Share

By country of sale: By domicile:

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

Indexing ratio 0.1400∗∗∗ −0.0730∗∗∗

(0.0073) (0.0090)
Index funds TER 0.0250∗∗∗ 0.0430∗∗∗

(0.0037) (0.0041)
Tracking Error −0.0240∗∗∗ −0.0240∗∗∗ −0.0350∗∗∗ −0.0340∗∗∗

(0.0054) (0.0054) (0.0120) (0.0120)
Total expense ratio −0.0036∗∗∗ −0.0037∗∗∗ −0.0004 −0.0009

(0.0005) (0.0005) (0.0007) (0.0007)
Total net assets (log) −0.0019∗∗∗ −0.0019∗∗∗ −0.00003 −0.00004

(0.0001) (0.0001) (0.0003) (0.0003)
Family TNA (log) 0.0028∗∗∗ 0.0027∗∗∗ 0.0012∗∗∗ 0.0011∗∗∗

(0.0001) (0.0001) (0.0002) (0.0002)
Age 0.0011∗∗∗ 0.0011∗∗∗ 0.0009∗∗∗ 0.0008∗∗∗

(0.00003) (0.00003) (0.0001) (0.0001)
Flows −0.000000 −0.000000 −0.000000 −0.000000

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) 0.0190∗∗∗ 0.0210∗∗∗ 0.0180∗∗∗ 0.0290∗∗∗

(0.0021) (0.0022) (0.0024) (0.0024)
GDP per capita (log) −0.0180∗∗∗ −0.0410∗∗∗ −0.0620∗∗∗ −0.0780∗∗∗

(0.0056) (0.0055) (0.0100) (0.0097)
Fund industry Herfindahl −0.000002 0.00001∗∗∗ −0.00002∗∗∗ −0.00003∗∗∗

(0.000003) (0.000003) (0.000003) (0.000003)

Observations 336,031 336,031 115,259 114,392
R2 0.4400 0.4400 0.4300 0.4300
Adjusted R2 0.4400 0.4400 0.4300 0.4300
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Table F.2: Determinants of the total expense ratios of active funds. This table provides
results from panel regressions where the dependent variable is the total expense ratio of
a fund at the end of the year. The active share and alphas are calculated according to
the Capital Asset Pricing Model (CAPM). The sample includes open-end active mutual
funds extracted from the Reuters-Lipper database from 2005 to 2018. In Columns 1 and
2, the observation unit is the fund f sold in country c in year y. In Columns 3 and 4,
the observation unit is fund g domiciled in country d in year y. All regressions include
country and fund control variables used in Table 5 as well as year, benchmark and
country dummies. Country-level clustered robust t-statistics are reported in parentheses
by country of sale (Columns 1 and 2) or domicile (Columns 3 and 4) of the fund. ∗,∗∗
and ∗ ∗ ∗ denote statistical significance at the 10%, 5% and 1% level, respectively.

Dependent variable: Total expense ratio

By country of sale: By domicile:

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

Indexing ratio −0.0110 0.1900∗∗∗

(0.0420) (0.0390)
Index funds TER 0.0760∗∗∗ 0.2400∗∗∗

(0.0160) (0.0220)
Active share −0.0550∗∗∗ −0.0550∗∗∗ −0.0078 −0.0160

(0.0073) (0.0073) (0.0130) (0.0130)
Tracking Error 0.1600∗∗∗ 0.1600∗∗∗ 0.2800∗∗∗ 0.2600∗∗∗

(0.0190) (0.0190) (0.0610) (0.0580)
Total net assets (log) −0.0300∗∗∗ −0.0300∗∗∗ −0.0420∗∗∗ −0.0420∗∗∗

(0.0006) (0.0006) (0.0013) (0.0013)
Family TNA (log) −0.0160∗∗∗ −0.0160∗∗∗ −0.0420∗∗∗ −0.0420∗∗∗

(0.0007) (0.0007) (0.0012) (0.0012)
Age 0.0053∗∗∗ 0.0053∗∗∗ 0.0082∗∗∗ 0.0082∗∗∗

(0.0001) (0.0001) (0.0003) (0.0003)
Flows −0.000002∗∗∗ −0.000002∗∗∗ −0.000001∗∗∗ −0.000001∗∗∗

(0.000000) (0.000000) (0.000000) (0.000000)
Benchmark-adjusted return −0.0400∗∗∗ −0.0410∗∗∗ 0.0180 0.0190

(0.0100) (0.0100) (0.0190) (0.0190)
Fund industry size (log) 0.0530∗∗∗ 0.0630∗∗∗ −0.0190∗ −0.0083

(0.0100) (0.0100) (0.0100) (0.0110)
GDP per capita (log) 0.1100∗∗∗ 0.1200∗∗∗ 0.2300∗∗∗ 0.2600∗∗∗

(0.0230) (0.0220) (0.0450) (0.0440)
Fund industry Herfindahl −0.000004 −0.00001 −0.0001∗∗∗ −0.0001∗∗∗

(0.00001) (0.00001) (0.00001) (0.00001)

Observations 336,031 336,031 115,259 114,392
R2 0.2200 0.2200 0.3600 0.3600
Adjusted R2 0.2200 0.2200 0.3600 0.3600
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Table F.3: Determinants of the performance of the active funds. This table provides
results from panel regressions in which the dependent variable is the fund’s
benchmark-adjusted return CAPM alpha of an active fund at the end of each year. The
active share is also calculated according to the Capital Asset Pricing Model (CAPM).
The sample includes open-end active mutual funds extracted from the Reuters-Lipper
database from 2005 to 2018. In Columns 1 and 2, the observation unit is the fund f sold
in country c in year y. In Columns 3 and 4, the observation unit is fund g domiciled in
country d in year y. All regressions include country and fund control variables used in
Table 6 as well as year, benchmark and country dummies. Country-level clustered
robust t-statistics are reported in parentheses by country of sale (Columns 1 and 2) or
domicile (Columns 3 and 4) of the fund. ∗,∗∗ and ∗ ∗ ∗ denote statistical significance at
the 10%, 5% and 1% level, respectively.

Dependent variable: CAPM alpha

By country of sale: By domicile:

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

Indexing ratio 0.1500∗∗∗ 0.2000∗∗∗

(0.0057) (0.0086)
Index funds TER 0.0079∗∗∗ −0.0043

(0.0025) (0.0035)
Active share −0.0160∗∗∗ −0.0150∗∗∗ −0.0250∗∗∗ −0.0280∗∗∗

(0.0012) (0.0012) (0.0020) (0.0020)
Tracking error 0.4800∗∗∗ 0.4800∗∗∗ 0.0750 0.0690

(0.0240) (0.0240) (0.1100) (0.1100)
Total expense ratio −0.0051∗∗∗ −0.0051∗∗∗ −0.0018∗∗∗ −0.0015∗∗∗

(0.0003) (0.0003) (0.0006) (0.0006)
Total net assets (log) 0.0023∗∗∗ 0.0023∗∗∗ 0.0022∗∗∗ 0.0019∗∗∗

(0.0001) (0.0001) (0.0002) (0.0001)
Family TNA (log) 0.0015∗∗∗ 0.0014∗∗∗ 0.0005∗∗ 0.0006∗∗

(0.0001) (0.0001) (0.0002) (0.0002)
Age −0.0004∗∗∗ −0.0004∗∗∗ −0.0003∗∗∗ −0.0003∗∗∗

(0.00002) (0.00002) (0.00003) (0.00003)
Flows 0.000000 0.000000 0.000000 0.000000

(0.000000) (0.000000) (0.000000) (0.000000)
Fund industry size (log) 0.0130∗∗∗ 0.0120∗∗∗ 0.0240∗∗∗ 0.0210∗∗∗

(0.0018) (0.0019) (0.0022) (0.0024)
GDP per capita (log) 0.0190∗∗∗ −0.0062∗ −0.0910∗∗∗ −0.0280∗∗

(0.0036) (0.0035) (0.0110) (0.0120)
Fund industry Herfindahl −0.00004∗∗∗ −0.00002∗∗∗ −0.00003∗∗∗ −0.00002∗∗∗

(0.000002) (0.000002) (0.000003) (0.000002)

Observations 336,031 336,031 115,259 114,392
R2 0.3700 0.3600 0.2200 0.2100
Adjusted R2 0.3700 0.3600 0.2200 0.2100
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