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Strategic change and cor por ate gover nance: evidence from the stock

exchange industry

Abstract

The literature suggests that demutualization imgsofinancial performance, but most of
these studies do not consider the corporate goneengCG) dimension to better understand
this positive impact of demutualization. For a es@ntative sample of global stock exchanges
over a 21-year period, we examine the short ang ferm effects of demutualization on their
financial performance. Unlike previous researcheesalso study whether the CG strategy of
exchanges following demutualization affects thawahcial performance. Our major results
indicate benefits from demutualization in the lomym, and we find that improved
performance is boosted by major restructuring in, @Ben boards evolve to have fewer
members but more specialized directors. Our reshtsd light on how demutualization
strategy brings efficiencies by identifying attries of corporate variables that explain how
performance improved. This study provides guidante exchanges considering
demutualization. Results may also apply to firmeirfg major changes in their business

environments.

Keywords: Conversion to for-profit firm strategy; stock éemges; performance; corporate
governance.

JEL classification: G34; G15; L2



Strategic change and cor por ate gover nance: evidence from the stock
exchange industry

1. Introduction

An increasing number of global exchanges have dealimeéd by converting their
organizations from member-owned, not-for-profifao-profit companies. Demutualization is
a response to the evolution of the financial emnnent due to the internationalization of
financial markets, regulatory reforms and innovatiechnology and financial produc&ock
exchanges recognized that they needed flexibiitycompete and adapt to the changing
environment, but found it difficult to do so whaill functioning under a traditional member-

owned structure (Domowitz and Steil, 1999; Otcl#886; Otchere and Abou-Zied, 2008).

Most studies on demutualization over the past tecades are theoretical and focus on the
impact of demutualization on financial market comitign and regulation (Aggarwal, 2002;
Hart and Moore, 1996; Macey and O’Hara, 2005; Rigrol1999, 2000; Reiffen and Robe,
2011; Steil, 2002). Only a few researchers focusheneffects of demutualization on market
quality, efficiency, and performance (Krishnamutial., 2003; Otchere, 2006; Otchere and
Abou-Zied, 2008; Serifsoy, 2008). They consideatigely short time periods and often find
that demutualization positively affects financiarfprmance. However, demutualization is
also accompanied by changes in corporate governgkgmgarwall, 2002; Hart and Moore,
1996) and, while governance can critically affeetfprmance (Lee, 2010), this dimension has

been overlooked in the literature.

This paper addresses these two gaps in the literdy first examining the short and long

term effects of demutualization on financial penfiance and, second, by studying the role of



the corporate governance dimension on the finapadiormance of the demutualized stock
exchanges. We use a unique firm-level data setrepaesentative sample of stock exchanges
covering a 21-year period, combining financial datth detailed data on board composition
that enables us to conduct a fine-grained analg$ighe interaction among corporate
governance, demutualization and exchange perforeaaile explore the potential moderating
role of exchanges’ corporate governance strategied how demutualization affects

performance.

We focus our study on the boards of directors, ewang board attributes such as directors’
stakeholder status and expertise because, asddtslre suggests, the board is a key factor in
the governance structure of large firms (e.g. Fama Jensen, 1983). We also assess the
effect of changes in top management and incentivectsres on exchange financial
performance. The literature on corporate governaseggests that these factors may

contribute to improving firm value (e.g. Mehran 59®organ and Poulsen, 2001).

We find a positive impact of demutualization, espiy over the long term, and we report
that some changes in stock exchanges’ corporatergance improve financial performance
of the demutualized exchanges. These findings stidge need to incorporate the corporate
governance dimension for a better understandingleshutualization and its impact on
exchange performance.

This article contributes to the literature in sedavays. First, regarding financial institutions,
it contributes to the literature on the impact afnaitualization on the performance of
exchanges by analyzing various performance indisafecond, we extend previous research
over a longer time period and a more compreheniéveof exchanges. Third, and most

important, it is the first study on demutualizatibm consider the corporate governance



dimension in a fine-grained manner. We explore ghtential moderating role of corporate
governance restructuring measures on financiabpednce after demutualization.

We believe that these three contributions providmae complete overview and a better
understanding of demutualization and how it affgetsformance. Consequently, our research
has important implications for the governance stwat of exchanges considering
demutualization.

The remainder of the paper is structured as foll&estion 2 briefly reviews the literature on
demutualization. Section 3 develops the tested thygses. Section 4 describes the sample, the
data and the methodology while Sectibnpresents and discusses the empirical results.

Section6 concludes.

2. Thedemutualization of stock exchanges
According to the World Federation of Exchange2017 more than two-thirds of their stock
exchange members were for-profit companies. Donmuaiitd Steil (1999, p.21), among the
first authors to explore this development, findtthemutualization is a process afetaching
ownership from membershiighat “could have a significant impact on the exchange’s
behaviof. As member-owned mutual associations, exchange® wypically run as clubs
where only members had access to trading. To tadee market, nonmembers were obliged
to go through the brokers-owners and pay feestefnmediation. This allowed broker-owners
a monopoly in intermediation, and they became t&sigo changes in exchange operations
that could alter their competitive position andueel a major source of revenue (Lee, 1998).
The decisions taken on the board of the exchangse wubstantially influenced by the
interests of members (Steil, 2002).
This monopolistic market view of exchanges becamlaied during the last 20 years as

technology changed the landscape. Automated tracimgiderably affected the exchange



industry and reduced the need for brokers to bsipally present on the trading floor. Listing
and trading became less constrained by locatioraaoess to exchange platforms. Automated
exchanges allow non-members to trade without menmtermediation, which increased
competition and forced the exchanges to adapt deroto keep their market share. The
governance model of exchanges based on memberstvedoto have many limitations,
including poor adaptability to a changing finan@alironment (Steil, 2002).

Hart and Moore (1996) use a theoretical model tmsthat a for-profit organization is more
efficient than a members’ cooperative exchangenimnareasingly competitive environment.
Aggarwal (2002) finds that changes in the orgaioral structure of exchanges reflect the
huge transformation affecting the industry, pushihgm to undertake strategic measures,
especially demutualization, to respond to the newrenment.

By distinguishing ownership from membership, themzbjective of demutualization igd
reduce the control of intermediaries over the &gt positioning of the excharigéSteil,
2002, p.6). Demutualization encourages exchangestlagir boards to react as for-profit
companies and to put the interests of the exchamge interest groups (Cybo-Ottone et al.,
2000). The conversion to a for-profit structure usually accompanied by changes in
governance structure, especially changes in boairdfirectors to better represent outside
shareholders (Aggarwall, 2002). For example, follmvdemutualization, many exchanges
change their boards by appointing more qualified apecialized directors (Akhtar, 2002).
Therefore, demutualization may have a profoundcefée corporate governance, including
board composition. However, as Steil (2002) noliesnutualized exchanges are not all the
same regarding governance practices. For exampide wome demutualized exchanges
retain governance practices not much different ftbhose of mutual exchanges, for others,
practices greatly differ. Therefore, we need toestigate these differences in corporate

governance practices following demutualization tavén a better understanding of how



demutualization affects exchange performance. Wpea&x that these differences may

influence the efficiency of demutualization proessto a great degree.

3. Hypotheses development
3.1 Demutualization, listing and financial performance

With the rapid emergence of demutualization over st 20 years, researchers began to
examine the impact of demutualization on excharggfopmance empirically. Krishnamurti
et al. (2003) show that demutualized exchanges batter market quality than mutualized
exchange. Serifsoy (2008) finds that demutualizedhanges have better technical efficiency,
in general, than mutual exchanges. However, inrashto Hart and Moore (1996), he finds
that some mutual exchanges were able to adapnhtvative trading technologies as well as
the demutualized exchanges. Otchere and Abou-Z2808) find that demutualization
contributes to improve financial performance.
The literature infers that demutualization providies exchanges with the flexibility and the
financing required to be competitive in fast-chamggglobal markets (Aggarwal, 2002; Lee
2002; Steil, 2002). After demutualization, exchandmehave like other for-profit firms,
seeking to minimize costs, maximize profits andéase market share (Lee, 1998). Changes
in strategy include new products and technologied mternationalization, all of which
benefit market performance, market quality andaativeness (e.g. Hasan et al. 2003;
Hendershott and Moulton, 2011; Lo, 2013). In additidemutualization pushes exchanges to
change their shareholders, boards and managemssio{@ttone, 2000). Contrary to
member-owned entities, demutualized exchanges dhthdoretically consider exchange
utility rather than individual member interests (Boia, 1998). Accordingly, we argue that
the effect of demutualization on exchange finange&aformance should be positive:

H1 a: Demutualization has a positive impact on therfial performance of stock exchanges.



After demutualizing, an increasing number of exgesngo public by listing their shares on
their own exchanges (self-list). Aggarwal (2002te$ that self-listing is an optional step
following demutualization. In 2017, around 70 percef the demutualized exchanges
worldwide were publicly listed companies. Few sasdhave documented the effect of self-
listing on exchange profitability and performanda. analyzing eight listed exchanges,
Mendiola and O’Hara (2003) find mixed results the¢ not conclusive on the impact of self-
listing on financial performance. While some exdales) clearly improved their performance
(measured by ROA, ROE and net income margin) afédi-listing, others experienced a
decrease. Otchere (2006) considers a sample efllishd not listed exchanges and finds
mixed results, with a decrease in some financighiées (ROA and ROE) in the post-listing
years and a slight increase in other variables. @é¥&w his results show that listed exchanges
performed better than non-listed exchanges duhiegobst-listing period. Otchere and Abou-
Zied (2008) focus on the case of the AustralianciStexchange (ASX), one of the first
exchanges to self-list, in October 1998. Contranptevious studies, they find that ASX’s
profitability improved after self-listing.

Therefore, the empirical studies are not conclusinethe effects of listing on exchange
profitability. There can be advantages of selifig, such as improved efficiency, because
listed exchanges better respond to the evolutidhe&xchange environment (Otchere, 2006).
In addition, self-listing allows exchanges to racssital and to introduce market incentives
and discipline (Otcher, 2006). It also gives inog¥d to exchange managers to perform better.
However, the self-listing decision can be costly dgchanges. One potential disadvantage is
that listed exchanges, motivated by profits, magrgé higher fees for their services, which
could reduce the volume of their actiitgnd eventually result in a negative impact on

profitability.

! . For more details on advantages and disadvantifghs listing process, see Otchere’s study (2006)
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The literature on initial public offerings can help explain the potential negative effect of
exchange listing on performance, based on threkeations: first, the transition from private
to public ownership leads to the reduction of mamagnt ownership, which may result in an
increase of conflicts of interest between managers shareholders, as described by Jensen
and Meckling (1976) in their theory of the ageneghpem (Jain and Kini, 1994). Second,
managers can manipulate accounting numbers by tatiags performance prior to listing
(Teoh et al., 1998). Third, the decision to go puld made when the firm reaches the top of
its productivity cycle and it may be difficult toamtain in the future (Chemmanur et al.,
2010). Consequently, the effect of self-listingexthange performance is unclear; it could be
positive or negative. We thus pose the followingdtheses:

H1b 1: Listing has a positive impact on the financialfpemance of stock exchanges.

H1b 2: Listing has a negative impact on the financiafgenance of stock exchanges.

3.2 Structural changes in the governing bodies andenihcentive programs
Demutualization should help to improve exchangeegoance and efficiencies but, as Akhtar
(2002) argues, this is only possible if accompanigdbetter decision-making, incentive
programs and effective supervision of governing ié®d These improvements involve
changes in the boards of directors and top manageamel changes in management incentive
programs.

An extensive literature examines the interactiansong firm performance and boards of
directors and management turnover in different eéxst especially during periods of major
changes in the business environment in developiagkets (e.g. Firth et al., 2006), after
takeovers (e.g. Martin and McConnell, 1991) or rafigvatization (Omran, 2009). Results
indicate that operating performance increasesviatig management changes, for a variety of

reasons. Long-tenured managers may not have tukr@wledge and their skills may



become obsolete (Claessens and Djankov, 1999)dditi@n, the linkage of management
remuneration to corporate performance objectivesmsimanagers with firm profit objective
(Jensen and Meckling, 1976).

According to the management turnover literaturdyev&reated by demutualization can come
from changes in the top management team. The pkaat of existing management by new
management better aligned with a new business @amaent may be beneficial for the
exchanges, since existing management may be msistahanges.

In addition, management must have the right inwestito adapt and reinforce the new
commercial culture of the exchanges following damlization. Consequently, we believe
that the increased use of incentive pay schemdsb#tter align managers’ interests with
shareholder value maximization in a new for-profiganization (Holmstrom, 1979) will be
associated with a larger positive impact of demligzagon on the performance of the stock
exchanges.

The literature also shows that changes in the Isoafrdlirectors contribute to increased firm
performance as well, especially when these chaimgg® boards are accompanied by a new
management style (Omran, 2009). The managemerdtlite on strategic change has brought
board characteristics to the forefront (e.g. Hayares Hillman, 2010; Oehmichen et al., 2017,
Westphal and Fredrickson, 2001). The studies exandifferent dimensions of board
characteristics and suggest that these charaatsrigticluding size, demography, human and
social capital, experience and diversity affectpooate strategic change and, in turn,
corporate performance, since strategic changerajar source of competitive advantage and
firm survival (Mintzberg, 1978). For example, someevious studies, such as Haynes and
Hillman (2010), find a positive relationship betwesoard diversity and strategic change. We
believe thatboard diversity is valuable for exchanges when thbgnge strategies after

demutualizationBased on this literature, we expect that divensgjthe board of directors



through the introduction of new board members Wwél associated with a larger positive
impact of demutualization. Consequently:

H2: Structural changes in the governing bodies ofharges involving changes in top
management, increased use of incentive paymentrsshdor top management and the
introduction of new board members (especially itwes in the exchange), positively

moderate the impact of demutualization on perforrean

3.3Presence of exchange members on the board
One of the most important tasks of boards is ttaé (Tricker, 2012) in actively evaluating
and voting on strategic alternatives recommendetbpymanagement (e.g. Andrews, 1980;
Johnson et al. 1996), including decisions on resitring measures that help firms adapt to
changes in the competitive environment.
The literature on corporate governance emphadigepdssible agency conflicts that can push
managers not to act systematically in the interesttheir shareholders. To reduce these
problems, the board of directors supervises top ag@ament to a certain extent. By
performing its supervisory function well, the boandy contribute to corporate performance
(Jackling and Johl, 2009). But the board then ndeddecrease the number of dependent
directors (Baysinger and Butler, 1985; Lefort an@(#, 2008) who have relationships with
the company either directly or indirectly as parsner members (Duchin et al., 2010).
The increase in exchange industry competition igifig its managers to search for new
value-enhancing business opportunities and to nchleges and introduce innovations to
adapt to these new circumstances (Otchere and Zlsay-2008). But as Domowitz and Steil
(1999) argue, members may resist innovations i/ tteduce the demand for members’
intermediation services. When exchanges were runwsal associations, as Akhtar (2002,

p.12) puts it, exchange members “resisted charigieese entailed additional costs, loss of
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revenue or competitive threat”. Several instancé®re reforms and diverse changes in
exchanges have been hindered by members of thearyehhave been documented (e.g.
Cybo-Ottone et al., 2000; Hart and Moore, 1996). &mample, Cybo-Ottone et al. (2000)
note that member-owned exchanges not fully elerdwve resisted the possibility of
electronic trading. They also note that member-alveechanges have also resisted remote
membership, which increases competition in domestickets and is useful to attract cross-
border business by giving more access to foreiggrnmediaries. Some European countries
and the US have often restricted membership in teoms exchange by foreign entities
(Cybo-Ottone et al., 2000). Cybo-Ottone et al. ®O@&lso find that member-owned
exchanges have resisted different types of integratconsolidation processes and
privatization in the EU. For example, members ofe8ish and Italian exchanges blocked
informal takeover attempts (Cybo-Ottone et al.,®00

Akhtar (2002) and others argue that when exchasgparate ownership and membership by
demutualizing, it is not appropriate that membeasehexclusive authority over decision-
making. It follows that exchanges can decreaséntheence of trading members on corporate
decisions by decreasing their representation onbtieed and replacing them by directors
more willing to consider competitive strategies aolapt to new market conditions.
Consequently:

H3: The proportion of exchange members on the boafdstazk exchanges negatively

moderates the impact of demutualization on perfogea

3.4Directors’ attributes
It is widely accepted thattbard composition is a critical element in the @bibf the board
to impact firm outcomégJohnson et al. 2013, p.1) and a growing litemathighlights the

importance of taking into account the human capliadlension beyond board independence.
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Human capital characteristics aréhé skills and experiences that directors bringthe
decision-making procesg¢Johnson et al. 2013, p. 240) that may contriliatencreased firm
performance (Hillman and Dalziel, 2003).

Demutualization implies an important change intetygg and motive. In a technically complex
and highly specialist risk sector such as stockketar directors, as part of their strategic,
advisory and monitoring roles, need sufficient istiyrspecific knowledge to access the
necessary information and ask critical questionsmahagement. Industry-specific knowledge
enables directors to understand market functiorang evaluate challenges. Regarding
boards’ monitoring function, industry-specific knledge enables directors to understand
managerial performance and to recognize miscor(@&timichen et al., 2017).

A regulatory background for board members may Ipe@ally important in stock markets as
exchanges operate in a complex regulatory envirohm®&esearchers have already
highlighted the benefits of having directors witlegulatory backgrounds in market
infrastructure institutions (Lee, 2010). We alsdicae that directors with business-oriented
competences adapted to this new business envirdnwmrd be better positioned to help
exchanges act to maximize their profits. Businebainistration experience and background,
international experience and diverse business epey may be especially valuable for
directors.

Diverse business experience relates to the corafefiioard capital breadth” (Haynes and
Hillman, 2010), which captures, among other facétsoard heterogeneity, work experience
in different sectors and companies and positiveipdacts corporate strategic change. Stock
exchanges, forced to make strategic changes aftewalization to better adapt to the
evolving business environment, may benefit fromitgwoard members with wide capital

breath.
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We classify director competences and backgroundiwn categories: (1) traditional
competences in financial markets (stock brokerageyl (2) new-environment-related
competences (business administration, diverse &ssinexperience, regulatory and
international) that we believe are better adapted tmore competitive environment. We
believe that an increase in the presence of boasttdrs with new-environment-related
competences will be beneficial for the demutuaiiaprocess.

Accordingly:

H4 a: The increase in the presence of board directoré waw-environment-related
competences (business administration, diverse ®&ssinexperience, regulatory and

international) will positively moderate the impaftdemutualization on performance.

Director age is considered a key element of dirsttemographic characteristics (Xu et al.,
2017) since itcan affect personal values (Rhodes, 1983) and ideaisaking about risk,
prudence and wealth (Talavera et al., 20T8)ector age can therefore be considered an
important attribute of directors that has attractddtively little research attention. According
to the literature, younger directors tend to beengpen to innovation and changes that can
improve financial performance (Mishra and Jhunjhalay 2013; Muth and Donaldson,
1998).

Studying the impact of age on financial performamgeparticularly relevant for stock
exchanges because these entities have experiergjed transformations during the last two
decades. Technological innovations have acceleramupetition and encouraged the
introduction of new financial products. Based om titerature, we expect that younger
directors will be associated with a larger positimgpact of demutualization on financial
performance of stock exchanges. Consequently:

H4 b: Younger boards positively moderate the impact ofigkealization on performance.

13



4. Data and methodology
4.1 Sample selection

We use a unique firm-level (unbalanced) panel oé@&dity stock exchanges, all members of
the World Federation of Exchanges (WFE), coverhng period from 1995 to 2016. The 31
equity stock exchanges represent 80 percent ofaffaé market capitalization of the stock
exchange members of the WFE. The sample comprisesffanges from the Americas, 10
from Europe, one from Africa and 13 from Asia/PuxciThe appendix A provides a sample
overview.
Stock exchanges are classified into three categoniet demutualized, demutualized but not
listed and demutualized and listed. Exchange firsrdata were manually collected from
annual reports. When data were not available, i§ wampleted with Thomson Reuters
database. The main source for macroeconomic d#te ¥/orld Bank database. We also used
the WFE database for exchange general financial @@at their market capitalization).
Corporate governance data were also collecteddaf the 26 demutualized stock exchanges
of our sample, covering the period 1995 to 2016. the rest of the demutualized stock
exchanges, corporate governance data were notabhaibr were incomplete. These 16
demutualized exchanges cover an average of 220d bdiaectors per year. Data were
manually collected from exchange annual reports.eiVithe profiles of directors were

incomplete, we supplemented our database from Bdeognand Reuters databases.

4.2Variables
In order to test our four hypotheses, we use theabi@s described below. A further
explanation of these variables appears in AppeBdix

4.2.1 Dependent variable- stock exchange finamealormance

14



We measure stock exchange performance by using tifeerent financial performance
indicators commonly used in the literature on tkehange industry (e.g. see Otchere, 2006):
Return on AssetsROA), calculated as net income to total assets; Raiariquity ROBE),
calculated as net income to shareholder equity; @pdrating Margin QM), defined as
operating income to operating revenue.

4.2.2 Independent variables
To test whether demutualization has a positiveceféa the financial performance of stock
exchanges (Hla), we construct five dummy varialidesdemutualization that allow us to
separate short-term and long-term effecBEM; equals one if the exchange demutualized
during year t and 0 otherwidBEM,_; equals one if year t-1 is the demutualization yaeadt
zero otherwiseDEM;_, equals one if year t-2 is the demutualization yeat zero otherwise
and DEM,_; equals one if year t-3 is the demutualization yead zero otherwiseThese
variables capture the short term effects of demizatgon. That isDEM; captures the impact
of demutualization in exchange performance the sgeae that demutualization takes place,
and DEM..;, DEM., and DEM3 capture the impact of demutualization one, two #nde
years after demutualization.
To study the long-term effect, we defibEM,_, as equal to one if the demutualization took
place more than three years before t and zerowiter
To test the effect of listing on exchange finangiatformance (H1 b), we also construct five
dummy variables for self-listingLIST, designed the same way as the dummies for
demutualization.
We introduce a third dummy variabléGChangeas equal to oneCGChange 1) if the
exchange introduces new board members (espeamisiors of the exchange), changes the
CEO and increases the use of incentive paymentnmsehefor top management after

demutualization, O otherwise. This variable allavgsto test whether structural changes in the

15



governing bodies of exchanges positively moderdie impact of demutualization on
performance (H2).
We also introduce the variable Members to measweetoportion of exchange members on
the boards of stock exchanges to test if it negbticnoderates the impact of demutualization
on performance (H3).
Finally, to test whether director human capital emades the impact of demutualization on
exchange performance (H4 a), we consider five bt that reflect the professional
experience of the boar&tockExchangeExmeasures the percentage of directors having past
experience in stock marke@iverseBusinessExmeasures the percentage of directors having
professional experience in at least three diffesautors.BusinessAdministrationExis the
percentage of directors with experience in busireBrinistration;RegulatoryExpmeasures
the percentage of directors with experience in leggan andinternationalExpmeasures the
percentage of directors with international expeargen
To ascertain whether board demography also pokitiveoderates the impact of
demutualization on performance (H4 b), we consither DtorAge variable, which is the
average age of board directors.

4.2.3 Control variables
We use control variables that the literature sutggesn affect the performance of exchanges,
including stock exchange characteristics such @aanial and governance variables, and
macroeconomic indicators. First, we control forteage efficiency by using the ratio of total
revenues to total assetasSetTurh (Mendiola and O’Hara, 2003). Second, we contool f
both the size of the exchange and the level of ldpweent of its home economy by using the
ratio market capitalization divided by GDRICap/Gdp (Rajan and Zingales, 2003). Third,
the level of exchangd.éverage)s measured by the ratio of total liabilities died by equity

(Mendiola and O’Hara, 2003). For corporate goveceavariables, we use controls from the
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literature: board sizeBpardSizg measured by the number of directors on the b@hedsen,
1993). The empirical results regarding board sieeirgconclusive: while some studies find a
negative correlation between board size and firmiopmance (e.g. Paniagua at al., 2018),
other studies find that large boards improve fimanperformance (Dalton et al., 1999);
director tenure PtorsTenure)is measured by the average tenure of directothenboard
(Fich and Shivdasani, 2006; Muth and Donaldson8%L9%he number of other directorships
(OtherDtorSh)is measured by the average number of directorshipsr than the stock
exchange (Cashman et al. 2012) and board indepeadedependent)s measured by the
proportion of independent directors on the boarta@t and Black 2002; Hermalin and
Weisbach, 1991). We classify as independent directbose who have no business or
employment relationships with the exchange. Theieoap results regarding the presence of
independent directors in boards are also inconsudased on agency theory (Fama and
Jensen, 1983), some studies argue that indepediteators, being free from economic and
personal links with the firm, can better controlmagerial decisions and encourage strategic
changes, which in return improve firm financial foemance (Uribe-Bohorquez et al., 2018).
Other studies highlight the lack of firm-specifindwledge of independent directors that can
alter the quality of their roles in monitoring aadvising managers (e.g. Adams and Ferreira,
2007).

Following Otchere and Abou-Zied (2008), we use Gipewth GdpG as macroeconomic
variables to control for the country economic ditwa We also control for merger activities
(Mergen. The literature suggests that the merger of stex&hanges can contribute to
increased market value, so it is important to adritr this potential effect (Nielsson, 2009).
Table A provides a summary of the variables we inséhe empirical analysis to test each

hypothesis and the related literature, togethdn thi¢ expected sign for variables.
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4.3 Methodology

We proceeded in three steps. First, we conductedhigariate analysis to investigate
differences in performance and in director charétites between pre- and post-
demutualization perioddn order to capture the long-term effect of demlitagion, pre-
demutualization corresponds to the five years mlege demutualization, and post-
demutualization corresponds to the seven yeamwolly demutualization.
Second, we investigate the impact of demutualimatbtm the financial performance of
exchanges by using a two-way fixed-effect modett{wai time-invariant stock exchange fixed
effect and a year fixed effect) with (unbalancedhg data . The model specification is (Eq.
(A.1):

PERFORMANCE;, = a + o DEM;, + By DEM; ._; + B, DEM; ,_, + B3 DEM; 3 +

Ba DEM; ¢y + s LIST; ¢ + B LIST; -1 + 7 LIST; o+ Bg LIST; 3 + Bo LIST; ¢+

+ B1oCHARCONTROLS;; + B11GdpG; + B1,Mergery + u;;

Subscriptsi andt index stock exchange and time. The error composguatture is of the
form: U, =d +d, +¢&, .

Here, d; is the time-invariant stock exchange fixed-effects the year fixed-effe@nde;, the
i.i.d. component. The stock exchange fixed effacimieant to capture unobservable stock
exchange characteristics such as manager abiMiesinclude year fixed effects to mitigate
concerns over any other time trend that could irhpachange financial performance. They
allow us to control for global trends of exchangafprmance world-wide. We run three
regressions since, for robustness purposes, wehuse different indicators to measure the
performance of the exchanges: ROA, ROE, and @WARCONTROLSefers to stock
exchange characteristics, includiAgsetTurn MCap/Gdpand Leverage We also include a

control for exchange macroeconomic environment (&dnd for merger activitiederger).
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The third step was to investigate the potential enating role of corporate governance on
how demutualization affected exchange performahbe.model specification is (Eq. (A.2)):
PERFORMANCE;, = a + [, DEM;, + 8, LIST;;+ f3BoardCHAR;, x DEM;,

+ B4,CHARCONTROLS;; + BsGdpG;; + BoMerger;: + u;;

Where BoardCHAR refers to the corporate governance variables allpwis to test
hypotheses H2, H3 and HEGChange, Members, StockExchangeExp, DiverseBaEixes
BusinessAdministrationExp RegulatoryExp, InternationalExp and DtorAge,) In this
specification, since our variables of interestthrecross effects of corporate governance with
demutualization, the dummy variables for demutaglim OEM;) and listing LIST), are
simpler and not broken down in short and long teffiects, taking the value of 1 after
demutualization and self-listing and 0 otherwisere{CHARCONTROLSIinclude both the
financial and the corporate governance control aldeis explained aboveAgsetTurn

MCap/Gdp,Leverage, BoardSize, DtorsTenure, OtherDtorSh, paddent)

5. Empirical resultsand discussion
5.1Descriptive statistics
Table B.1 shows the descriptive statistics of timarfcial variables used. On average, the
exchanges’ debt represents 38.26 percent of theiitye (Leverag¢ and their market
capitalization represents around 90.10 percenteir tGDP on averageMCap/Gdp. The
average return on assets (ROA) is 8.76 percenttlmcverage return on equity (ROE) is
14.80 percent. We observe significant differencetwben demutualized and non-
demutualized stock exchanges for all the finanptformance ratios. The demutualized
exchanges seem to have better performance and nmwhe efficient than non-demutualized

exchanges.
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Considering governance variables (Table B.2), larcdur sample have 13.14 directors on
average BoardSizg with an average age of 53.88 yeddsofsAgg. The directors have been
on the board for 3.56 yearBtorsTenurg and belong to the boards of 2.71 other companies
(OtherDtorSh.The proportion of independent directors on thardds 29.37 percent, in line
with the average ratio of independent directorseoled in many different sectors and
countries. In a comprehensive study that includsaraple of 2185 firms from 2006 to 2015
from various industries and countries, Uribe-Bolhez et al. (2018) find that the proportion
of independent directors is 30.8 percent. On awer&3.52 percent of the directors are
members of the exchangelémber$, 28.25 percent have experience in the exchangkemna
(StockExchangeEXp24.36 percent have international experierioge(nationalExp), 15.35
percent have strong backgrounds and experience irsindss administration
(BusinessAdministrationExp) 11.37 percent have experience in diverse bussess
(DiverseBusinessEX@and 9.72 percent have experience in regulaiRey(latoryExjp About

13 percent of the exchanges implemented structinaiges in their boards, top management

and management payment schemes following demudtializCGChangg

5.2 Univariate analysis
Table B.3 shows the mean values of financial paréorce variables and the board of director
characteristics for pre- and post-demutualizatieriqals. Considering financial aspects, we
find that the mean ROA increases from 6.89 perbefdre demutualization to 11.42 percent
after demutualization and that the difference ghidicant at the 1 percent level. The mean
ROE also increases from 10.64 percent to 18.25%pérollowing demutualization, and this
difference is significant at the 1 percent levebr®important is the difference observed for

the mean OM, which more than doubled, from 14.0¢cqrd during the period prior to
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demutualization to 31.66 percent after demutuabmatnd this difference is significant at the
1 percent level.

Unlike previous studies that examine the effecti@iutualization only five years following
this event (Otchere and Abou-Zied, 2008), we exananlonger time period. The results
suggest that stock exchanges experience an impenteimtheir financial performance after
demutualization and that this positive effect laatsl was significant even seven years after
their conversion to profit firms.

For the corporate governance dimension, we obshateafter demutualization, the boards of
the exchanges are smaller (going from 14.36 to 112l®ectors), with smaller member
representation (from 44.70% to 36.99%) and an asmd proportion of directors with
international experience (from 18.14% to 26.19%)rendirectors with experience in diverse
businesses (from 6.38% to 15.58%) and businessnéstration (from 11.04% to 16.64%).

The proportion of independent directors remainshanged (about 28%).

5.3 Multivariate analysis

In the first part of this analysis, we study thepant of demutualization on exchange
performance without incorporating the corporateegonance dimension. In the second part,
we add director characteristics in order to as$i@ss contributions to improving financial
performance.

5.3.1 The impact of demutualization on exchangefopmance excluding the

corporate governance dimension
We study first the correlations between the vaeshlised in the model to detect potential
multicollinearity problems. Table B.4 reports thesults. The correlations between the
independent variables are not high, meaning thdticuollinearity is not a problem in our

model.
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The results of the regressions of model (Eq.(A&akp reported in Table C.1 We find that
demutualization has a significant and positive iotpan ROA, ROE and OM, especially in
the long term. Results indicate that demutualiratohances performance and that the effect
takes more than two years to be significant. Tleeegfwe accept H1 a, a result in line with
the study of Otchere and Abou-Zied (2008) that $esuon the Australian Stock Exchange
and shows that the exchange’s demutualization iboiéd to improving its performance.
Another remarkable result is the non-significanogl aome negative coefficients farst
dummies, partially consistent with H1 b2. These fimdings confirm results from previous
studies of improved performance at the demutuadizagtage and no significant improvement
in operating performance when exchanges subsegussittlist (e.g. Oldford and Otchere
2011). Our results suggest that the increase ihamge performance should be attributed to
demutualization and not to self-listing.

For the rest of the control variables, results shbat asset turnover positively affects
exchange financial performance, implying that éfiicy in the use of assets contributes to
improve performance (Mendiola and O’Hara, 2003). W market capitalization as a
percentage of GDRs a proxy for both the size of the stock exchaageé the level of
development of its home economy, finding that penfance increases with these two
indicators when measured by ROE and OM. One pessiplanation is that large exchanges
located in developed countries attract more trgesnomides, 1996) which in turn yields
more positive performance. Other studies confiremphbsitive effect of firm size on financial
performance (e.g. Mikkelson et al., 1997). Regaydlieverage we find that exchanges using
less debt have better performance. However, tresdts are not statistically significant for
any of the three financial variables used.

For control variablesGdpG andMerger have a positive and significant coefficient for OM

suggesting that, in line with previous studies (@te and Abou-Zied, 2008), the
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macroeconomic environment of exchanges and the euraob deals with other financial

entities contribute to improve their operationaffpemance (Nielsson, 2009)

5.3.2 The impact of demutualization on exchange perfooaaimcluding corporate
governance dimension

Table C.2 reports the results of the regressionsnfdel (Eq. (A.2)). In line with the results
for the long-term effects of demutualization in tlegressions without corporate governance
variables, the positive and highly significant daéénts for DEM in all the regressions,
including corporate governance variables, sugdedtdemutualization is highly beneficial for
exchange performance and confirm again Hla. Théficeat for listing is negative and
significant for ROA and ROE regressions, which aom$ the results obtained in Model 1.
The remaining regressions reported in Table C.%/aeavhether some corporate governance
variables moderate the effect of demutualizationperformance, i.e. whether changes in
corporate governance practices following demutatibn strengthened the positive effect of
demutualization. We find thafGChangeis positive and significant for ROE, thus pariall
supporting H2. Structural changes in the goverrbodies of the exchanges contribute to
improve performance as measured by ROE.
For Members we obtain the negative coefficient expected in iH3all the regressions,
significant for two of the three performance measuiROE and OM), suggesting that those
exchanges with fewer members on the board benefitest from demutualization. This
finding is in line with the studies of Domowitz argteil (1999) and Akhtar (2002), who
report that mutual exchanges encounter resistamcechiange from their members.
Consequently, some of them decided to demutudiieie activities and decrease the number

of members.

23



Regarding H4 a, results are mixed. For internatiana diverse business experience, we do
not obtain significant evidence of their moderatiotg in increasing demutualized exchange
financial performance. The considerable increaseth@ proportion of directors with
international and diverse business experienceddpofe B.3) did not contribute to improved
financial performance. In addition, we find littlevidence of the moderating role for
experience in the stock exchange sector. However,ob the most noteworthy results is the
positive and highly significant coefficient for althe performance indicators for
BusinessAdministrationExpwhich suggests that business administration éxpez and
background become especially valuable given the foevprofit motive of the exchanges.
After demutualization, exchanges are no longer mohes and must run as efficient business
companies. Moreover, directors with business adstration experience are likely to have
financial expertise as well. Scholars suggest biwaird-level financial expertise is critically
important in achieving performance targets in técdlty complex sectors (e.g. Adams and
Jiang, 2016; Agrawal and Chadha, 2005).

We also find a negative moderating effect of therage age of directors on the impact of
demutualization on performance for all the finahp@rformance indicators, thus supporting
H4 b. This implies that the nomination of youngeredtors in the board significantly
contributes to strengthening financial performafati®wing demutualization.

For board controlsDtorsTenurehas a positive and significant coefficient for d#fie
performance indicators, suggesting that directopeeence is valuable for exchange
performance. This result is in line with the liten@, which associates tenure with director
experience and cognitive capabilities in making dyaecisions (e.g. Johnson et al., 2013;
Muth and Donaldson, 1998). Similarly, our resulisggest that the number of other
directorships held by directors positively conttdsi to exchange performance. The

experience gained by directors through participatiothe boards of other companies facing
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different type of challenges may strengthen thbility to provide general managerial advice
and counsel as well as oversight of firm managerperibrmance.

Our results also show no significant effect of loosize on financial performance, in line with
previous studies (e.g. Coles et al. 2008).

Finally, we do not find evidence that the preseaténdependent directors on the boards
affects financial performance, in line with sevepadvious studies (e.g. Bhagat and Black,

2002; Hermalin and Weisbach, 1991).

5.4 Robustness check
We conducted several robustness checks. We exananélrth financial performance
variable, the net income margin, measured as getie over total revenues. Findings are in
line to those for ROA, ROE and OM.
Why the effects of corporate governance restruaguidllowing demutualization are so long-
lasting? One possible explanation is the argumérgngby many researchers that board
variables need some time to affect the performandems (Liu et al., 2015). Another related
explanation is that changes in board compositioty ma&e a relatively long time to be
implemented (Akhtar, 2002; Steil, 2002).To testtlus explanation, we examine the timing
of corporate governance changes by performing agpoanted analysis where we compare the
mean values for the different corporate governaraec@bles before demutualization with the
mean values for different time periodfier demutualization. In particular, we compare th
mean values for the five years preceding demutatadiz (Period 1) with the mean values for
3 different periods following demutualization: thiest window captures board composition
during the three years following demutualizatioer{fd 2), the second (Period 3), includes
the five years following demutualization, and théd (Period 4) refers to the seven years

after demutualization. Results indicate that sonfenges are significant only when
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considering Period 4. In particular, this is thesecafor Members, StockExchangeExp,
BusinessAdministrationExp, InternationalExp, DieBsasinessExp and RegulatoryExp
These results suggest that corporate governanteiaesing took a relatively long time
following demutualization (all unreported resulte available from the authors upon request).
In addition, we face the challenge of endogenekg most of the research examining the
relationship between board composition and firmfgrerance (e.g. Liu et al. 2015). The
performance of exchanges could affect board cortiposiTo account for the possibility of
endogeneity in our regressions, we estimate theggessions presented in Table C.3
instrumenting the corporate governance variabliege@ to directors of the board by its one-
period lagged values as in the standard fashimenghe obvious difficulties of finding other
valid instruments in a study involving companiesnir different areas in the world as ours.
However, this specification allows us to test fbe tabove mentioned argument by many
researchers that board variables need some tiraiett the performance of firms. Although
with this specification we lose some significanteffiwients because of losing several
observations due to lagged variables, the fit ebéhregressions is satisfactory and our main
results regarding corporate governance variablesiachanged. In fact, this specification can
be considered more appropriate since, as alreaglyedy changes in corporate governance
may need time to affect the performance of firmsi @t al., 2015), especially those affecting
the governing bodies of the exchanges (boards mefcidirs and top management). Some
impacts of corporate governance variables now becemident and are more significant
when measured with their lagged values. This isciee forCGChange which now has a
positive and significant coefficient for the thr@erformance indicators, supporting H2:
demutualization brings more efficiencies if accompd by structural changes in the
governing bodies of the exchanges. The new foriprobtive and the more competitive

environment require restructuring the exchangdmtt the board and top management level.
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According to our results, the exchanges that costinoth types of restructuring, and also

revised top management payment incentives, beddfi'most from demutualization.

6. Conclusion
The internationalization of financial markets ahd tlevelopment of sophisticated electronic
communication networks has positioned exchangelrétt competition with each other and
altered their major sources of revenue (Lee 2002hé&e 2006; Otchere and Abou-Zied,
2008). Exchanges must search for multiple sourcesewenue and strategies to be
competitive, and the member-owned structure doépmwide managers with the flexibility
to exploit profitable business opportunities to @tda these new circumstances (Otchere and
Abou-Zied, 2008). Many exchanges have converteth frmember-owned not-for-profit to
for-profit companies by demutualizing to responé tmore dynamic environment.
But for demutualization to ensure effective goveo® and generate the maximum
efficiencies, it must be accompanied by approprigte’ernance strategies to improve
decision-making and incentive schemes (Akhtar, 2002 examine the role of corporate
governance strategies in explaining the generalrargment in performance following
demutualization. This is in contrast with the erigtliterature that has not considered in detail
the corporate governance dimension when examinngitpact of demutualization on
performance. The use of detailed data on board ositipn for a number of demutualized
exchanges with different characteristics allowsaislo a fine-grained analysis and provide
guidance to other exchanges considering demuttializa
Our findings provide evidence that a demutualizatgrategy is beneficial for exchange
performance, although that improvement occurs @éong-term period. Our results also
suggest that some corporate governance stratelgigsapole in understanding the channels

through which demutualization can bring efficiesci@he exchanges that benefited most
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from demutualization diversified their boards, hBmver exchange members and more
directors with specific competences, experiences lzackgrounds. The exchanges that re-
focused their boards, top management teams andtineestructures to create value also
improved their performance following demutualizatidDirectors with for-profit business
experience are especially valuable. We believehbuat directors are distributed across board
committees is also key to understanding how boamthposition affects demutualization
strategy and, in turn, performance. Indeed, thevermion to for-profit might persuade
exchanges to diversify their activities and to persew business initiatives, although these
activities could entail more risks and generateflmia of interests in the board (e.g.
Worthington and Higgs, 2006). One solution is tanimate special committees to address
these risks, as the Singapore Stock Exchange dekftng up a conflicts committee. A
growing body of literature addresses the relatietwken monitoring committees and firm
performance (e.g. Upadhyay and Bhargava, 2014padth none of these studies focuses on
stock exchanges. Future research could exploreoteeof board committee composition in

the context of demutualization strategy.
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Table A. Hypotheses and variables used in the empirical analysis

Hypothesis

Variables used in the
empirical study

Literature

Expecte

sign

Krishnamurti et al. (2003)

H1 a Demutualization has g DEM;; DEM..4; ) ) ;
positive impact on exchange’s DEM.,.,; DEM,3; a%%ffeoﬁlég%?_s)ét;aeré ?arr]?j +
financial performance DEM:., Abou-Zied (20b8)
H1 b 1. Listing has a positive LIST; Literature on stoc
impact on the financial exchanges: Mendiola amd +
performance of stock exchanges LIST; OHara (2003); Otchere
LIST (2006); Otchere and Aboy-
v2 Zied (2008
H1 b 2: Listing has a negative LIST.3; E;r?ira?irgegz%r-] I_IF_’;:hJaé? 'Zd
impact on the financial (1998); Chémmanur ot all -
performance of stock exchanges LIST.n (2010)’ otc '
Firth et al. (2006), Martin
H2: Structural changes in the and McConnell (1991),
governing bodies of the exchanggs Omran (2009), Claessens
positively moderate the impact of CGChange and Djankov (1999), Jensgn  +
demutualization on performance. and Meckling (1976);
Haynes and Hillman (2010);
Westphal and Fredrickson
(2001); Oehmichen et al.
(2017)
. Baysinger and Butler
H3: The proportion of exchang_e (19y85)'g|Lefort and Urzaa
members on th_e boards negatively Members (2008); Duchin et al. (2010); -
?oderat?_s th_e Impact C;f Cybo-Ottone et al. (2000);
emutualization on performance. ’ '
Hart and Moore (1996)
H4 a: The increase in the presence A\
of board directors with new- International Exp; JH?I?r:Sacr)]nan detDaI‘z’JliIél (2(38; ):
environment-related competen¢es DiverseBusinessExp; +
will positively moderate the impacBusinessAdministrationExpy;
of demutualization on RegulatoryExp;
performance. StockExchangeExp
o Mishra and Jhunjhunwala
H4b: Younger boards positively ) -
moderate the impact Df DtorsAge (2013);Muth and Donaldsgn

demutualization on performance

(1998)
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Table B.1 Descriptive statistics of financial variables

Demutualized Non demutualized

All sample exchanges exchanges T-test
(p-values)
Variables N Mean S.D. Mean S.D. Mean S.D.
ROA 567 8.76 9.37 9.37 9.65 5.68 7.07 0.000
ROE 557 14.80 13.86 15.77 14.13 9.97 11.32 0.000
OM 557 2754 2554 29.71 2471 16.71 26.96 0.000
AssetTurn 563 36.16 27.17 36.99 27.20 31.90 26.83 0.050
MCap/Gdp 633 90.10 143.96 94.78 159.30 72.50 53.78 0.056
Leverage 555 38.26 30.32 38.36 31.39 37.76 24.39 0.431

This table presents descriptive statistics forrama of 31 stock exchanges covering the period 1995
2016. The sample includes 26 stock exchangesi#mautualized and 5 stock exchanges that di
demutualize. The variables are described in Appentihe last column provides p-values of t-
statistics test where the mean of mmmutualized stock exchanges is equal to the mé
demutualized stock exchanges.

Table B.2 Descriptive statistics of cor por ate gover nance variables

Variable Mean S.D.
BoardSize 13.14 5.46
DtorsAge 53.88 5.10
DtorsTenure 3.56 1.98
OtherDtorSh 2.71 1.60
Members 37.52% 23.28%
Independent 29.37% 21.83%
InternationalExp 24.36% 16.87%
DiverseBusinessExp 11.37% 13.78%
BusinessAdministrationExp 15.35% 12.30%
RegulatoryExp 9.72% 12.73%
StockExchangeE 28.25% 2133%
Frequency
CGChange 13%

This table presents descriptive statistics foram@e of 16 stock exchanges that demutualized
during the period 1995-2016. The sample includs®8k exchanges that demutualized but are not
self-listed and 11 stock exchanges that demutuhbrel are also self-listed.
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Table B.3 Differencesin performance and in board of directorscharacteristics of demutualized
stock exchanges

Pre- Post- Difference T-test

Demutualization Demutualization p-value
Financial performance variables
ROA 6.89 11.42 4.53 0.000
ROE 10.6¢ 18.2¢ 7.6C 0.00(
OM 14.04 31.66 17.62 0.000
Board of directors characteristics
BoardSiz 14.3¢ 12.9] -1.4¢ 0.09¢
DtorsAge 50.46 54.36 3.90 0.000
DtorsTenure 2.61 3.68 1.07 0.000
OtherDtorSl 2.04 2.7¢ 0.71 0.03(
Members 44.70 36.99 -7.71 0.042
Independent 27.61 27.96 0.34 0.920
InternationalExp 18.14 26.19 8.05 0.004
DiverseBusinessExp 6.38 15.58 9.19 0.000
BusinessAdministrationExp 11.04 16.64 5.60 0.004
RegulatoryExp 9.42 12.22 2.79 0.205
StockExchangeExp 30.56 28.45 -2.10 0.537

This table provides pre- and post- demutualizatimans of the demutualized stock exchanges of
our sample. Pre-demutualization corresponds t® tears preceding the year of demutualization.
Post-demutualization corresponds to the 7 yeatewolg the year of demutualization. The last
column provides p-values of t-statistics test witheemean during pre-demutualization is equal to
the mean following the demutualization.

TableB.4 Bivariate correations

Variables 1 2 3 4 5 6 7 8
1.ROA 1.00

2.ROE 0.72> 1.00

3.0M 0.44~ 0.57* 1.00

4.AssetTurn 0.54*  0.24* -0.03 1.00

5.MCap/Gdp -0.06 0.3r* 0.29+ -0.16* 1.00
6.GdpG 0.09*+ 0.09* 0.13*= -0.02 0.00 1.00

7.Leverage -0.34** 0.05 0.08* 0.3% 0.36* -0.06 1.00
8.DEM 0.2+ 0.26* 0.30* -0.07* 0.1+ -0.05 0.1%+ 1.00
9.List 0.09 0.2¥>* 0.41+ -017~ 0.25+ -0.07 0.1%~* 0.53*

Pearson correlations. * Significant at 10% ** Siggant at 5% *** Significant at 1%
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Table C.1 Empirical resultsexcluding cor porate governance variables

Variables ROA ROE oM
DEM, -1.293 -1.172 -1.360
(-0.79) (-0.41) (-0.28)
DEM: 2.978* 4.505 12.298**
(2.74) (1.49) (2.45)
DEM,., 4.032** 8.552*** 11.417*
(2.28) (2.75) (2.21)
DEM:.3 3.521* 4.930 4.874
(1.96) (1.56) (0.93)
DEM:.n 3.813* 6.797* 7.794*
(2.46) (2.49) (1.72)
List; -1.861 -3.520 4.129
(-0.98) (-1.05) (-0.74)
List.y -4.294** -6.598* -7.825
(-2.19) (-1.91) (-1.36)
List,, -4.804** -6.845* -6.440
(-2.43) (-1.96) (-1.112)
List.s -2.844 -2.924 5.270
(-1.412) (-0.82) (0.89)
List., -1.676 0.844 5.225
(-1.18) (0.34) (1.26)
AssetTurn 0.266*** 0.223** 0.121%*
(16.99) (8.09) (2.65)
MCap/Gdp -0.569 2.027** 3.876%*
(-1.54) (3.10) (3.57)
Leverage -0.011 -0.047 -0.045
(-0.64) (-1.55) (-0.88)
Merger 0.429 2.845 11.928**
(0.26) (0.97) (2.45)
GdpG -0.029 0.087 1.037%*
(-0.25) (0.42) (3.01)
Intercept -5.860** -1.708 0.166
(-2.26) (-0.37) (0.02)
N 541 541 541
Year Fixed-Effects Yes Yes Yes
Adj. R? 0.45 0.31 0.31
F test for no Fixed Effects 6.55 5.27 7.66
Pr>F 0.000 0.000 0.000
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Table C.2 Empirical resultsincluding corporate governance variables

Variables ROA ROE OM
DEM 21.173%** 44.195%** 80.707***
(2.81) (2.88) (3.63)
CGChange* DEM 1.545 6.445** 7.483
(0.92) (2.97) (1.50)
Members* DEM -3.536 -12.923** -22.302**
(-1.112) (-2.00) (-2.38)
InternationalExp* DEM -2.787 -9.254 8.648
(-0.82) (-1.33) (0.86)
DiverseBusinessExp*DEM 3.310 9.312 -11.217
(0.86) (1.19) (0.99)
BusinessAdministrationExp*DEM 13.540*** 19.667** 40.686***
(2.88) (2.06) (2.96)
RegulatoryExp* DEM -7.227 4.709 -42.228***
(-1.46) (0.47) (-2.89)
StockExchangeExp*DEM 3.602 1.473 14.622*
(1.18) (0.24) (1.65)
DtorsAge* DEM -0.350** -0.657** -1.360%***
(-2.51) (-2.32) (-3.31)
List -3.414%* -8.101*** -5.573
(-2.83) (-3.29) (-1.56)
AssetTurn 0.258*** 0.151%** 0.067
(14.24) (4.10) (1.26)
MCap/Gdp -0.498 1.055 0.811
(-1.29) (1.34) (-0.71)
Leverage 0.017 -.097*** -0.009
(0.93) (-2.68) (-0.17)
GdpG 0.859*** 1.379* 1.995%**
(4.39) (3.46) (3.45)
BoardSize 0.170 -0.033 -0.043
(1.58) (-0.15) (-0.14)
DtorsTenure 0.544** 1.068** 1.268*
(2.34) (2.26) (1.85)
OtherDtorSh 0.749* 2.531*** 3.187**
(1.75) (2.90) (2.52)
Independent -1.545 -3.999 1.855
(-0.54) (-0.69) (0.22)
Merger -0.315 -0.004 -2.567
(-0.13) (-0.00) (-0.37)
Intercept - 13.733*** -6.809 -6.463
(-4.06) (-0.99) (-0.65)
N 263 263 263
Adj. R? 0.62 0.35 0.48
Year Fixed-Effects Yes Yes Yes
F test for no Fixed Effects 5.52 4.07 5.46
Pr>F 0.0000 0.0000 0.0000

40



Table C.3 Empirical results for robustness check study

Variables ROA ROE OM
DEM 32.444*+x 55.340*** 114.737***
(4.64) (3.56) (5.02)
CGChange* DEM 3.005* 7.557** 15.762**
(1.89) (2.14) (3.03)
Members* DEM -10.388*** -14.415** -34.725%**
(-3.46) (-2.16) (-3.53)
InternationalExp* DEM -7.105** -10.189 -1.299
(-2.112) (-1.36) (-0.12)
DiverseBusinessExp*DEM 3.209 2.065 -25.516**
(0.91) (0.26) (-2.21)
BusinessAdministrationExp*DEM 17.759*** 25.111** 22.462
(4.03) (2.57) (1.56)
RegulatoryExp* DEM -7.762* 18.375* -18.005
(-1.78) (1.90) (-1.26)
StockExchangeExp*DEM 4.478 1.774 14.024
(1.59) (0.28) (1.53)
DtorsAge* DEM -0.516*** -0.876*** -1.889***
(-3.92) (-3.00) (-4.39)
List -2.281** -7.012%* -3.597
(-2.07) (-2.86) (-1.00)
AssetTurn 0.273*** 0.184*** 0.081
(15.62) (4.75) (1.42)
MCap/Gdp -0.794** 0.423 0.367
(-2.21) (0.53) (0.31)
Leverage 0.019 -0.090** -0.005
(1.14) (-2.45) (-0.10)
GdpG 0.873*** 1.499%** 2.176%**
(4.58) (3.54) (3.49)
BoardSize 0.091 0.161 -0.108
(0.93) (0.75) (-0.34)
DtorsTenure 0.266 0.388 -0.088
(1.22) (0.80) (-0.12)
OtherDtorSh 1.395%** 3.621*** 3.297**
(3.46) (4.05) (2.50)
Independent -1.758 -6.477 -14.447*
(-0.66) (-1.120) (-1.67)
Merger -0.649 -0.072 3.670
(-0.33) (-0.02) (0.58)
Intercept - 13.051*** -12.267* 2.814
(-4.14) (-1.75) (0.27)
N 253 253 253
Adj. R? 0.63 0.37 0.48
Year Fixed-Effects Yes Yes Yes
F test for no Fixed Effects 7.36 5.91 5.99
Pr>F 0.0000 0.0000 0.0000
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Appendix A. Sample overview

Year of

Stock exchange N Year of IPO
demutualization

Americaregion

Bolsa de Comercio de Buenos Aires 2013

Bolsa de Comercio de Santiago

Bolsa de Valores de Colombia* 2001 2007

Bolsa de Valores de Lima* 2003 2003

Bolsa Mexicana de Valores* 2001 2008

NASDAQ 2000 2005

NYSE* 2006 2006

Europeregion

Athens Exchange 1999 2000

Budapest Stock Exchange 2002

Cyprus Stock Exchange

Deutsche Boérse* 2000 2001

London Stock Exchange* 2000 2001

Malta Stock Exchange* 2007

Oslo Bgrs* 2001

SIX Swiss Exchange* 2002

Warsaw Stock Exchange* 2010 2010

Wiener Borse 1999

Asia/pacificregion

Australian Stock Exchange* 1998 1998

Bombay Stock Exchange 2005 2005

Bursa Malaysia* 2004 2005

Hong Kong Exchanges and Clearing* 2000 2000

Indonesia Stock Exchange

Korea Exchange* 2005

National Stock Exchange of India 1993

New Zealand Stock Exchange 2002 2003

Philippines SE* 2001 2003

Stock Exchange of Thailand

Taiwan Stock Exchange Corporation 1961

Tel Aviv Stock Exchange

Tokyo Stock Exchange* 2001

Africaregion

Johannesburg Stock Exchange 2005 2005

*- it refers to stock exchanges for those we codlécorporate governance data in addition to
financial data. The dates of demutualization aR® lare obtained mainly from stock
exchanges websites and from their annual reporten/the information is not available, we
collect it from Sustainable Stock Exchanges Init@atVebsite.
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Appendix B. Variables description

Perfor mance Variables

ROA Return on assets measured as net income*100 /aisxats

ROE Return on equity measured as net income*100 / Bblter’s equity

oM Operating margin measured as operating income*dpévating revenue

Financial Variables

AssetTurn Asset turnover measured as total revenues*1004stats

MCap/Gdp Ratio of market capitalization to GDP in percentage

Leverage Financial leverage measured as total liabilitie@0yltotal equity

Demutualization and Listing Dummies

DEM; Dummy variable = 1 if year t-j is the demutualipatiyear, O otherwise
Dummy variable = 1 if the demutualization took @aoore than 3 years

DEM,, .
before t, O otherwise

DEM; Dummy variable = 1 the years after demutualizatébatherwise

LIST Dummy variable = 1 if year t-j is the listing ye@rptherwise

LIST.. Dummy variable = 1 if listing took place more tharyears before t, 0
otherwise

LIST, Dummy variable = 1 the years after listing, O otise

Corporate Governance Variables

CGChangg

Members
InternationalExp
DiverseBusinessEXxp

Dummy variable = 1 if the exchange i introduces rtma&rd members (in
particular, investors of the exchange), changesrapagement (including
the CEO) and increases the use of incentive paymsammes for top
management, 0 otherwise

Percentage of exchange member directors on the boar

Percentage of directors with international expereon the board
Percentage of directors with experience in diversgness on the board

BusinessAdministrationExp Percentage of directors with business adminismaérperience on the

board
RegulatoryExp Percentage of directors with regulatory experiesrcéhe board
StockExchangeExp Percentage of directors with experience in stociketa on the board
DtorsAge Average age of the directors on the board
BoardSize Number of directors on the board
DtorsTenure Average tenure of the directors on the board
OtherDtorSh Average number of other directorships of the doecbn the board
Independent Percentage of independent directors on the board
Other Variables
GdpG (GDP.- GDR,)/ GDR
Merger Dummy variable = 1 if the exchange i merged witbtaer exchange
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