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THE INFLUENCE OF INSTITUTIONS IN FOUNDER-CEO RETENTION: 

IPO FIRMS IN A DEVELOPING COUNTRY CONTEXT 

 

1.  Introduction 

The Initial Primary Offering (IPO) diversifies ownership to outsider minority investors and is a key 

milestone for the entrepreneurial firm.  The consequent change in organisational structure involves 

implementing new governance mechanisms, including informational transparency, and is often 

associated with a new managerial team that comprises individuals that are better suited to a public 

listed firm.  But, this frequently moves the firm away from its entrepreneurial origins to a more 

professional management style and the resulting agency relationships associated with a separation of 

ownership and control  (Jain and Tabak, 2008; Gao and Jain, 2011). 

One of the major questions at this time is the role of CEO, and in particular, whether the 

founder is retained or a new CEO is appointed to this primary leadership role (Jain and Tabak, 2008).  

Considerable attention has been given in the literature to CEO succession.  However, the issue of 

CEO succession following IPO and the impact of institutions in this decision has been largely ignored 

in the entrepreneurship literature.  Furthermore, research on CEO succession has been largely limited 

to developed market economies.  Thus, the contribution of this paper is to examine factors that 

determine CEO retention following IPO using data from developing and emerging countries.  

 The role of the CEO in an entrepreneurial venture differs hugely from that in a newly listed 

firm and this is characterised by the need for a very different set of skills and activities (Audretsch et 

al, 2009; Certo et al, 2001; Gao and Jain, 2011).  At the early stage of a new venture, entrepreneurs 

play a major role by providing competitive advantage through knowledge and human capital, which 

Audretsch et al (2009) find to be intrinsically linked to the capital resources of the firm.  This 

strategic entrepreneurship requires a set of opportunity-seeking behaviours (entrepreneurship) and an 

advantage-seeking nature (management and coordination of resources) (Ireland et al, 2003).  

Innovation in this context is largely confined to creating and assimilating new technologies to gain 

competitive advantage in product markets and earn entrepreneurial rents (in the spirit of Shumpeter 

(1934)) or make changes in the production process, organizational structure or business model that 

create greater efficiencies (Audretsch et al, 2009).  Success for early stage ventures rests on a 

complex interaction of the personal characteristics of the founder, such as age, experience and 

education (Naude et al, 2008), the extent of their social networks (Rotefoss and Kolvereid, 2005) and 

an clear knowledge of the business (Dollinger, 1995).  Externally, environmental factors need to be 

considered as firms are required to enter into transactional relationships with outside agents as not all 

resources can be generated internally  (Bouchikhi, 1993).  

Audretsch et al (2009) argue that strategic entrepreneurship and consequent wealth generation 

occurs through the intersection of three key behaviours: the leadership capabilities and human capital 
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of individuals; the operational structure, collective mindset and culture within firms; and the means to 

create advantage by acquiring resources and new market opportunities external to the firm.  The 

human capital of an individual founder-manager in entrepreneurial ventures is then combined with a 

degree of diversified ownership linked to early stage investors, such as business angels and venture 

capitalists (Mason and Harrison, 1996, 2002; Alhorr et al, 2008).  This requires a multiple agency 

framework to understand the interrelationships that exist in early-stage ventures (Arthurs et al, 2008).  

This is necessary to examine the relative bargaining positions in terms of ownership by the various 

principals compared with the individuals controlling the intangible knowledge and human capital 

assets.  In particular, this requires a greater understanding of board composition and structure, the 

levels of co-ownership amongst directors and the retention of the founder-CEO.  This group are also 

influenced by the venture capitalists, who are themselves subject to conflicting priorities and 

investment time horizons (Arthurs et al, 2008).  Thus, the paper extends the analysis by Jain and 

Tabak (2008) and Audretsch et al (2009), who apply an agency perspective focussed on the the CEO 

as shirking and appropriating assets but ignore founder-entrepreneurs that exhibit longer-term non-

pecuniary motivations and enhance firm value and hence mitigate agency costs (Arthurs and Busenitz, 

2003).  Rather, this paper acknowledges the varying investment time horizons of the internal and 

external principals and their different incentives. 

 The concept of the firm as a nexus of contractual relationships (Jensen and Meckling, 1976), 

subject to transactions costs through the idea of bounded rationality (Williamson, 2000), requires 

established institutions and sound systems of governance (Williamson, 2002).  This view of the firm 

as a complex network with emphasis on social capital is found in studies of early-stage 

entrepreneurial ventures in rural Italy by Meccheri and Pelloni (2006) who argue that the 

entrepreneurship literature emphases strategic advantage based on human resource factors while 

ignoring the founders‟ social capital.  This ability gain advantage from social structures, networks and 

ties (Bourdieu, 1983; Portes, 1998) is critical in using social links to enable the exploitation of new 

opportunities and to identify and access scarce resources (Green and Brown, 1997).   

However, it is necessary to consider the institutions that affect the founder-entrepreneur. 

National legal, political and governance systems all influence the structure of the domestic business 

environment and are an essential determinant in the entrepreneur‟s ability to secure financial 

resources (Zhang and Wong, 2008).  Thus, theory suggests that the entrepreneur‟s use of social 

network is a solution to market-failure in risky capital markets (Shane and Cable, 2002).  Further, 

while institutional quality influences the development of financial markets and thus the extent of the 

choice of financing decisions of entrepreneurial firms, regulatory frameworks (Jeng and Wells, 2000; 

Megginson, 2004), legal systems, particularly with respect to bankruptcy (Armour and Cummings, 

2006) and social and cultural factors that affect private sector development (Wright et al, 2005) all 

stimulate growth and entrepreneurship (Alhorr et al, 2008).  Cross country differences in institutional 
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development may also impact cognitive aspects of entrepreneurial thinking (Alhorr et al, 2008), 

which again are associated with transactions costs (North, 1989).  Mitchell et al (2002: p 97) define 

entrepreneurial cognitions as being “the knowledge structures that people use to make assessments, 

judgements, or decisions involving opportunity evaluation, venture creation, and growth”.  The 

institutional environment determines the extent to which social networks underpin the business 

environment and how important these are to entrepreneurs in providing valuable information and 

resources.   

However, while several studies have investigated the institutional determinants of early-stage 

angel and venture capital fund raising by entrepreneurs in a number of countries, the impact on 

founder-CEO retention following IPO has been largely ignored.  This is an important issue as the 

retention of founder-entrepreneurs has a significant effect on the structure of the wider business 

community due to the distinctive characteristics, social networks and reputation of these individuals 

(Zhang and Wong, 2008).  This is particularly the case in developing and emerging economies where 

much of the entrepreneurial is in the formal sector (Bradford, 2007) and encouraging founder-

entrepreneurs are at the centre of development strategy (Naude et al, 2008).  This is especially the 

case in Sub Saharan Africa (SSA) where economic policy reflects that in industrialised countries by 

promoting a market economy and encourages firms to earn economic rents from comparative 

advantage and liberalised trade (Ireland et al, 2003).  Unfortunately, SSA region has some of the 

highest regional variation in terms of the quality of institutions, for example, Botswana and Mauritius 

have levels of transparency comparable to Western Europe while Cote d‟Ivoire and Nigeria are 

amongst the least developed (Transparency International, 2011). 

This paper addresses these differences in institutional quality and examines the impact on 

entrepreneurship in SSA with a specific focus on the retention of the founder-CEO following IPO.  

Institutional quality is measured using the World Bank Governance indicators developed by Kaufman 

et al (2009) including: control of corruption, government effectiveness, political stability, regulation, 

rule of law and voice and accountability.  The models are tested on a sample of 96 IPO firms from 14 

countries in SSA that obtained a stock exchange listing between 2000 and 2010.  The next section 

discusses the theoretical foundations for the hypotheses tested.  Section 3 describes the data and 

methods.  Section 4 presents the result that entrepreneurial founders are more likely to be retained as 

CEO where internal governance supports their controlling position on the board and there are few 

foreign and nonexecutive director owners. Industrial effects are important as is early financial support 

from business angels rather than venture capitalists.  The section discusses the role of external 

governance in the form of national institutions and emphasises the importance of transparency and 

lower levels of corruption associated with a retained entrepreneurial founder-CEO compared with the 

rule of law and government effectiveness that suggests the appointment of a professional manager in 

the senior leadership role.  Section 5 concludes. 
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2.  Theory and Hypotheses 

The establishment of new ventures by entrepreneurs is closely linked to economic development 

policy and the efficient integration of resources that is essential to well functioning competitive 

markets.  This is embodied in the concept of strategic entrepreneurship and combines opportunity-

seeking behaviours, competitive advantage and the innate capabilities of the entrepreneur, such as 

human and social.  Together, these factors link the founder-entrepreneur to the new venture to create 

a competitive advantage and allow value creation and generation of economic rents.   

However, this can also represent a source of vulnerability as the firm develops (Arthurs et al, 

2008).  This vulnerability can arise from external stakeholders, for example, principals entering the 

organisational structure for the first time of a firm that has previously relied on the founders for 

human and social capital (Audretsch et al, 2009; Arthurs et al, 2008).  Coff et al (1999) argue that 

when competitive advantage is wholly reliant on individuals and their idiosyncratic human, 

reputational and social networks then these founder-entrepreneurs have enhanced bargaining power in 

negotiating ownership of a greater portion of the wealth they generate for the firm.  Their negotiating 

position is even stronger within the firm where the replacement cost to the organization that would be 

incurred should they exit is high (Coff and Lee, 2003).  Another aspect of firm vulnerability to the 

founder-entrepreneur is the process of wealth generation within the new venture.  Ireland et al (2003) 

argue that “In general, effective growth is expected to help firms create wealth by building economies 

of scale as well as market power.  These outcomes provide additional resources and contribute to 

achieving a competitive advantage.  Likewise, additional wealth makes it possible for firms to 

allocate resources to stimulate further growth.  This relationship is especially critical to new venture 

firms – firms that often create wealth by growing rapidly” (p 964) 

Arthurs et al (2008) argue this reliance by the firm on key individuals, which may also be a 

vulnerability, generates two issues for early-stage investors: the first is a desire to see continuity of 

the founder-entrepreneur in a leadership position given their value-enhancing role while the second 

supports the introduction of governance mechanisms to align the interests of the founder with those of 

external owners or principals.  These questions merit further research.  Arthurs and Busenitz (2003) 

examine the limitations of agency and stewardship theory in the venture capitalist – entrepreneur-

founder relationship.  They find that a major limitation of agency theory is the inability to capture the 

positive motivations of entrepreneur-founders rather than the negative risk arising shirking or various 

forms of opportunism.  Also ignored is the considerable non-financial contribution to the new venture 

by the founder-entrepreneur that enhances psychological ownership of founder in the venture 

(Arthurs and Busenitz, 2003).  Agency theory fails to account for these additional assets and focuses 

on reduced valuation due to agency costs (Jensen and Meckling, 1976). 
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Thus, the unbalanced treatment of the agency relationship results in an emphasis on negative 

costs rather than positive benefits.  This is compounded when a multiple agency perspective fails to 

consider the difference between internal principals with a longer time horizon, for example, founder-

entrepreneurs and  business angels (Mason and Harrison, 1996; Harrison et al, 2010), and external 

principals with shorter time horizons, such as venture capitalists and shareholders (Arthurs et al, 

2008).  Thus, arguments are developed and hypotheses constructed to test the relationship between 

internal firm-level board governance mechanisms and founder-CEO succession. 

 Thus far, the governance mechanisms are assumed to be internal to the firm.  However, 

national institutions can also enhance our understanding of external factors that influence the structure 

of the economic and business environment and the impact on founder-CEO succession.  The quality 

of institutions is important to the growth and development of financial markets and particularly access 

to external finance for publically listed firms (Demirguc-Kunt and Maksimovic, 1998) and private 

enterprises (Payne et al, 2008).  Institutions affect the level of protection for minority shareholders 

(La Porta et al, 2000, 2002) and restrict appropriation of the private benefits of control by insider 

groups (Doidge et al, 2007).  North (1989, 1990) claims that the path of economic development is 

shaped by  institutions early in the nation‟s history and in many developing countries the system of 

legal and political governance is a legacy of earlier colonial domination.  For example, the 

governance model in Latin America was influenced by Spanish and Portuguese political, legal and 

governmental bureaucracy (North, 1989) and the structural rigidities this entailed, while in Asia, it 

was reflected German and English systems (La Porta et al, 2008). 

Sub Saharan Africa was largely divided between English and French colonial systems 

(Joireman, 2001) and not surprisingly this was retained following independence, despite the nature of 

the institutions being based on somewhat archaic European governance models that supported the 

control of the population and the exploitation of the extractive industry, with little protection of 

minority shareholders (Joireman, 2001).  This resulted in the adoption of a model of political 

economy in which social elites dominated local jurisdictions and allowed the appropriation of the 

private benefits of control at the state level and an inherent unwillingness to change anything that 

would lead to a reduction in social status or their ability to engage in rent seeking activity (North, 

1989). 

Once established, institutions become deeply entrenched in societal and cultural norms.  

These structural rigidities create bottlenecks in development and economic and have an impact on 

technology accumulation, innovation and the entrepreneurial environment, which in turn affects 

competition in the long term (North, 1990).  Institutional quality also has a pervasive effect on 

transactions costs, which influences the choices founder-entrepreneurs, for example, social networks 

become preferable to market mechanisms as a source of information and other resources that are 

necessary for early-stage ventures.  These transactions costs also influence the granting of contracts 
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and financing arrangements, making business angel more easily accessible than formal venture 

capitalists for funding (Zhang and Wong, 2008).  To capture the impact of institutional quality on 

founder-CEO succession following IPO hypotheses are constructed for the World Bank Governance 

institutional quality indices (Kaufman et al, 2009) to test the relationship between external 

governance mechanisms and founder-CEO succession.  

 

2.1.  Internal Governance Mechanisms:  The Impact of the board on founder-CEO retention 

The international corporate governance literature considers the IPO as the first major liquidity event 

in the life cycle of new firms when the owners, both founders and initial investors, begin to realise the 

value of their stake in the firm (Brav and Gompers, 2003).  However, a number of potential agency 

conflicts also arise, particularly where the success of the firm is dependent on key individuals such as 

the founder-entrepreneur (Bruton et al, 2009).  Thus, the question of whether the founder is retained 

as CEO post-IPO is likely to be determined by the relative negotiating power between the principals.  

In this situation the structure and composition of the board is an internal governance mechanism to 

minimise agency costs and ensure incentives are properly aligned to act as an effective monitoring 

device.  Oxelheim and Randoy (2005) suggest that foreign directors are essential for improved firm 

valuation and are better able to handle complex environments than their domestic counterparts and 

can introduce international best practice in corporate governance.  In the SSA context of this paper, 

these practices are most likely to be based on Anglo-Saxon shareholder value or European 

stakeholder models, which in both cases include the protection of  minority shareholder property 

rights and informational transparency, and tend to be representative of (primarily foreign) block-

shareholder interests.  Given the conflicting priorities between foreign directors and the retention of 

the founder-entrepreneur as CEO following IPO we test the following hypothesis: 

 

Hypothesis 1.  The ratio of foreign to total directors on the board is negatively associated with 

retention of the probability of founder-entrepreneur as CEO following IPO 

 

The composition of the board in terms of those directors with socially elevated positions in the 

indigenous society (social elites) may be influential in terms of their relationship with the founder-

entrepreneur.  For example, those with positions in the military, government, politics or academia, are 

likely to share the same incentives as the founder and have a common interest in the longer-term 

investment strategies of the firm.  Thus, the literature finds a link between entrepreneurial activity and 

higher levels of human capital such as education (see Ucbarasan et al, 2003 and Maxwell and 

Levesque, 2011 for examples).  Given the history of political economies dominated by social elites in 

developing economies discussed by North (1989, 1990) these individuals tend to benefit from more 

education and are better able to engage in entrepreneurial activity either on their own behalf or in 
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support of their peers.  Further evidence for the relationship between social elites on the board and the 

retention of founder as CEO is Certo et al (2001), who argue that insider dominated boards are more 

important to the support of the founder-entrepreneur and provides strategic direction for the venture 

while monitoring and oversight from outsiders on the board are more relevant later in the lifecycle of 

the firm when professional managers are in engaged (Baysinger and Hoskisson, 1990; Zahra, 1996).  

Thus, we test the following hypothesis: 

 

Hypothesis 2.  The ratio of domestic social elites to total directors on the board is positively 

associated with probability of the founder-entrepreneur as CEO following IPO. 

 

All directors are bound by a common obligation to fiduciary duty.  The role of nonexecutive directors 

is primarily to monitor the decisions of the executives on the board and protect shareholder interests 

and there is a large literature to support this (for example, Boyd, 1994; Kosnik, 1990; Zajac and 

Westphal, 1994; Conyon and Peck, 1998), how less research has focussed on the role of wholly 

independent nonexecutives.  Westphal and Zajac (1995) raise doubts about the actual degree of 

independence of nonexecutives given the appointment of such individuals is largely a function of the 

networks enjoyed by the CEO and dominant insiders and the lack of financial reward is hardly an 

incentive for effective monitoring (Conyon and Peck, 1998).  A further issue that is generally 

neglected is the ineffectiveness of nonexecutives and their ability to act credibly against dominant 

insider groups that result from a lack of recognition by formal and informal institutions.  Therefore, it 

is reasonable to assume that the presence of non-executive directors is associated with the founder-

entrepreneur is retained as CEO and thus we test the following hypothesis: 

 

Hypothesis 3.  The ratio of wholly independent nonexecutives to total directors on the board is 

positively associated with the probability of the founder-entrepreneur as CEO following IPO. 

 

Following the discussion above on the lack of institutional support for nonexecutives, one way to 

increase effective monitoring of the entrepreneur-founder is to acquire an ownership stake and thus 

become a principal within the firm.  Thus, shareholding by nonexecutive directors will increase the 

incentive for monitoring and can reduce the ability of the founder-CEO to extract rents by using their 

entrepreneurial skills, human resource and social networks.  Thus, we test the following hypothesis: 

 

Hypothesis 4.  The number of nonexecutives owing more than 2% shareholding in the firm is 

negatively associated with the probability of the founder-entrepreneur as CEO following IPO. 
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The final internal governance mechanism investigated is the ability of the founder-CEO to influence 

committees and hence decision outcomes.  In the executive compensation literature, Core et al (2008) 

develop the concept of committees influenced by CEO or insider groups that are linked to increased 

appropriation in the form of self-rewarding behaviour.  However, while this is discussed in the 

entrepreneurship literature it tends to relate to the appropriation of rents within the longer term 

investment horizon.  Thus, we test the following hypothesis: 

 

Hypothesis 5.  The presence of “gray” committees, that is, those influenced by the founder, is 

positively associated with the probability of the founder-entrepreneur as CEO following IPO. 

 

2.2.  External Governance Mechanisms:  The Impact of  institutions on founder-CEO retention 

Systems of governance are a function of national institutions and provide the legal, political and 

economic environment in which firms operate.  To determine the impact of institutions on the 

retention of the founder-entrepreneur as CEO following IPO, metrics developed by Kaufman et al 

(2009) are used.  Drakopoulou et al (2002) examined cultural factors that influence networking by 

entrepreneurs for a sample of eight developed countries.  However, this excluded wider institutional 

differences, which are predicted to have a major role in reducing transactions costs and are the focus 

of this paper. 

 One of the important characteristics of the founder-entrepreneur is the ability to create a 

competitive advantage and hence increase value for the firm.  This is frequently based on insider 

knowledge that be used to appropriate rents to the detriment of minority shareholders.  Such agency 

costs can be reduced if there are high levels of transparency as information flows act as a protection 

against wholesale expropriation of private benefits of control by the dominant controlling founder at 

IPO.  Therefore, disclosure inherent in anti-corruption legislation that is strictly monitored and 

enforced is an external governance mechanism.  However, in this sample of countries information 

flows may be restricted and thus we test the following hypothesis: 

 

Hypothesis 6.  Control of corruption is positively associated with the probability of the founder-

entrepreneur as CEO following IPO. 

 

The quality and effectiveness of central government is an essential feature of a progressive society 

and this require a responsibility to the broader constituency.  But if government is influenced by 

political and social elites the majority interest may conflict with those in control (North, 1989, 1990).  

Effective government leads to lower transactions costs and make external finance more accessible.  

However, efficient financial markets are more likely to lead to a market for corporate control and will 
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require a professional manager in the role of CEO rather than the founder-entrepreneur following IPO.  

Thus, we test the following hypothesis: 

 

Hypothesis 7.  Effective government is negatively associated with the probability of the founder-

entrepreneur as CEO following IPO. 

 

Following North‟s (1990) argument above, the degree of political stability claims that in a developing 

country context is linked to control by political elites as this enables the appropriation of the private 

benefits of control and the only recourse is by revolution, which leads to instability (Beck et al, 2000).  

Thus, in this developing country sample, we test the following hypothesis: 

 

Hypothesis 8.  Political stability is negatively associated with the probability of the founder-

entrepreneur as CEO following IPO. 

 

The ability of the state to enact and enforce sound policies and regulations that promote private sector 

development is a prerequisite to a viable business environment and economic growth.  It requires the 

avoidance of regulatory capture by firms that wish to direct legal and judicial reform to their own 

advantage.  Controlling owners that wish to secure their private benefits of control can do so more 

easily if there are state-sponsored monopolies or dominance in certain industries.  Dyck and Zingales 

(2004) find that increased competition that is achieved by effective regulation makes the tunnelling of 

firm resources by a controlling shareholder more difficult and costly to disguise.  Barriers to 

competition, entrance barriers and constraints related to particular industries are all such regulatory 

bottlenecks.  Thus, we test the following hypothesis: 

 

Hypothesis 9.  Regulatory quality is negatively associated with the probability of the founder-

entrepreneur as CEO following IPO. 

 

Zhang and Wong (2008) find that a sound business environment is partly a function of the quality of 

the rule of law, particularly with respect to resource and social capital procurement in either a market-

orientated or social networking model.  However, where the quality of the legal and judicial 

institutions is poor, there is a greater reliance on social networks to mitigate transactions costs in 

economic exchange given the degree of mistrust in formal institutions.  On the other hand, where the 

quality of the institutions is high, transactions costs are minimised through professional audit and 

accounting firms, supported by effective legal systems.  Therefore, business environments dominated 

by social networks are more likely to be associated with a retention of the founder as CEO and we can 

test the following hypothesis: 
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Hypothesis 10.  Rule of Law is negatively associated with the probability of the founder-entrepreneur 

as CEO following IPO. 

 

Finally, following the arguments supporting hypothesis H6, improvements in the institutions that 

promote information transparency and accountability are more likely to lead to the founder being 

retained as CEO.  This results from protection of minority investors and the acceptance of the trade-

off between more wealth and control and value generation for the firm.  Thus, we test the following 

hypothesis: 

 

H11.  Information disclosure (voice & accountability) is positively associated with probability of 

THE founder-entrepreneur as CEO following IPO. 

 

3.  Data and Methods 

3.1.  Data 

The dataset was constructed in two stages.  In the first stage a list of Initial Primary Offerings (IPOs) 

from 13 markets in SSA was constructed.  The markets included:  Cape Verde Islands (Bolsa de 

Valores de Cabo Verde), Cameroon (Bourse de Douala), Cote d‟Ivoire (Bourse Regionale des 

Valeurs Mobilieres), Malawi, Kenya, Uganda, Tanzania, Zambia, Namibia, Botswana, Mozambique, 

Mauritius and Ghana for the period 2000 to 2011.  Nigeria added for 2002 to 2011, making a total of 

167 newly listed firms.  The primary source was the national stock exchange websites and these were 

cross checked with lists from major brokerage houses to ensure accuracy, particularly for Nigeria and 

Zambia.  In the second stage IPO prospectuses were obtained that included data on the number of 

ordinary shares with single class voting rights, that is preferred stock, convertibles, unit and 

investment trusts,  readmissions, reorganizations and demergers and transfers of listings between 

main and development boards were excluded.  In most cases, flotation prospectuses were obtained 

from the national stock exchanges or their websites, listings from Nigeria, Malawi and Kenya were 

were obtained from the Thomson Corporation Perfect Information website, some from the Pangea 

Stockbrokers (Zambia) and the residual from the African Financials website (African Financials 

website, 2011).  This resulted in a sample of 97 IPOs for which full prospectuses were available.  

Share prices were from Bloomberg, DataStream and directly from the national stock exchange in 

Cape Verde and Cameroon.  US$ Exchanges rates were from Bloomberg. 

 

3.2.  Variable measurement 

 

3.2.1.  CEO founder retention 
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The founder-CEO status is a dichotomous variable that equals 1 if the founder is retained as CEO 

post-IPO and 0 otherwise 

 

3.2.2.  Firm-level governance measures 

Foreign directors 

This is the ratio of foreign directors to total board size.  Note that in civil code countries where 

supervisory boards are common, the total number of directors is the sum of supervisory 

nonexecutives plus the executive committee appointed to manage day-to-day operations of the firm. 

 

Social elites on the board 

This is the ratio of directors with status in the indigenous society associated with membership of the 

military, government, political, commercial or academic organisation to total board size, with board 

size calculated as above. 

 

Independent directors 

This is the ratio of nonexecutive directors that have no discernable links, whether these are family, 

commercial or personal with CEO or dominant insider groups to total board size, with board size 

calculated as above. 

 

Nonexecutives with ownership > 2% 

This is the ratio of nonexecutive directors with ownership in excess of 2% of total issued and fully 

paid up share capital of firm to total board size, with board size calculated as above. 

 

Gray Committee 

This is a dichotomous variable that equals 1 if nominally independent board level committees 

(including remuneration, audit and accounting) falls under influence of CEO and 0 otherwise. 

 

3.2.3.  Measures of institutional quality 

The quality of the institutions is measured using the World Bank Governance Indicators (2011), 

developed by Kaufman et al (2009).  These are a set of six indices that capture aspects of state-level 

institutions and citizens‟ perceptions of them.  These were first constructed in 1996, then updated 

every two years until 2002 and annual thereafter.  The indicators are compiled from the responses on 

the quality of governance obtained from 35 data sources in 33 organizations and  are drawn from a 

large sample of firms, citizens and experts in industrial and emerging countries, with added 

information from institutes, think tanks, non-governmental organizations, and international 

organizations (Kaufman et al, 2009).  The six indicators are constructed using an unobserved 
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components methodology (see Kaufman et al (2009), with values ranging from approximately -2.5 to 

+2.5 and where higher values denote better governance outcomes. 

The six governance indices are defined by the World Bank (World Bank Governance website, 

2011) as follows: 

 

Voice and Accountability –capturing perceptions of the extent to which a country's citizens are able 

to participate in selecting their government, as well as freedom of expression, freedom of association, 

and a free media 

 

Political Stability and Absence of Violence/Terrorism –capturing perceptions of the likelihood that 

the government will be destabilized or overthrown by unconstitutional or violent means, including 

politically-motivated violence and terrorism 

 

Government Effectiveness –capturing perceptions of the quality of public services, the quality of the 

civil service and the degree of its independence from political pressures, the quality of policy 

formulation and implementation, and the credibility of the government's commitment to such policies 

 

Regulatory Quality –capturing perceptions of the ability of the government to formulate and 

implement sound policies and regulations that permit and promote private sector development 

 

Rule of Law – capturing perceptions of the extent to which agents have confidence in and abide by 

the rules of society, and in particular the quality of contract enforcement, property rights, the police, 

and the courts, as well as the likelihood of crime and violence 

 

Control of Corruption –capturing perceptions of the extent to which public power is exercised for 

private gain, including both petty and grand forms of corruption, as well as capture of the state by 

elites and private interests 

 

An aggregate institutional quality index was formed by first rescaling each governance 

indicator to fit on a scale of between 0 and 10 using equation (1): 

 

10*














MaxMin

Minjt

XX

Xx
        (1) 

 

for indicator i in country j at time t.  These were then summed to create a single governance indicator 

for each country. 
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3.2.4.  Control Variables 

Four groups of controls were included in the model: industry, board, economic determinants and 

financing arrangements. 

 

Industry controls 

Three industry controls are used.  Each are dichotomous variables that equal 1 if the IPO firm either 

operates within an extractive industry (mining, oil, oil services), finance (financial services, banking, 

real estate), or technology (technology and telecommunications) and 0 otherwise. 

 

Board controls 

Size:  Board size is defined as the total number of executive and non-executive directors and includes 

those designated as executive directors in civil code markets where boards are unitary in structure and 

supervisory in function.  Board size follows Jensen (1993) who suggests that larger boards lack 

cohesiveness and reduces directors‟ ability to communicate and effectively coordinate corporate 

strategy thus increasing agency costs.  Smaller boards are more likely to be the result of technological 

and organizational change that leads to reduced costs and corporate downsizing.  Thus, board size has 

an established impact on agency costs and asymmetric information.   

 

Independence:  Board independence is defined as the proportion of non-executive directors to total 

board size. Board independence follows Boyd (1994); Kosnik (1990); Zajac and Westphal (1994) and 

Conyon and Peck (1998) who claim the role of nonexecutives is to monitor decision-making 

processes by the executives, thereby protecting minority outsider shareholder interests. 

 

Firm determinants 

Size:  The natural logarithm of firm revenues in the pre-IPO year in US$ was obtained from the IPO 

prospectus.  Firm revenues are long established in the literature as a control for the variation in size as 

larger firms have greater economic growth opportunities (Rosen (1982); Smith and Watts (1992)). 

 

Age:  The natural logarithm of firm age was calculated in years from the date of establishment to the 

year of the IPO.  Younger firms have less established performance track records and as such have 

greater levels of asymmetric information.  Further, the lack of performance history increases the risk 

associated with future cash flows (Filatotchev and Bishop (2002); Filatotchev et al (2005)). 

 

Financing arrangements 
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Business angels:  A dichotomous variable that equals 1 if the firm accessed funds from a business 

angel and 0 otherwise.  Angel investors work very closely in partnership with founder-entrepreneurs 

and share similar longer term investment time horizons.  They are prepared to accept a lower rate of 

return, given their incentives are based on a wish to work with fellow entrepreneurs (Mason and 

Harrison (1996); Zhang et al (2008)). 

 

Venture capitalists:   A dichotomous variable that equals 1 if the firm accessed funds from venture 

capitalists and 0 otherwise.  This differs from business angels as formal private equity/venture 

capitalists have more formal investment models and are subject to agency conflicts as they are 

responsible to their own shareholders who are investors in the venture capital funds they are 

managing (Arthurs et al, 2008). 

 

3.3.  Models and estimation 

Two models are used to test the impact of internal and external governance mechanisms on the 

retention of the founder-entrepreneur as CEO following IPO.  The first focuses on firm board level 

governance and the aggregate institutional quality index.  The dependent variable is dichotomous and 

thus the appropriate estimating model is a logistic regression.  Model 1 is stated: 
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with subscripts i for firm level, j for country level variables and t for time period and where all 

variables are defined in the preceding section and aggregate institutional is defined in expression (1). 

 The second model includes the internal firm governance measures (hypotheses H1 to H5) as 

controls plus the six institutional quality indices separately (hypotheses H6 to H11) used recursively.  

Using the internal governance measures as controls allows a comparison with the first model.  Model 

2 is stated: 
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4.  Results 

4.1.  Difference in means tests on firm characteristics 

A series of t-tests were done to investigate whether there are significant differences between firms 

that retained the founder-entrepreneur as CEO post-IPO and those that appointed a professional 

manager in this leadership role.  Table 1 indicates there are significant differences in internal firm and 

state-level governance structures associated with founder-led versus non-founder-led firms post-IPO.  

These results suggest that in this sample of SSA countries, founder-entrepreneurs are more likely to 

remain in key leadership roles post-IPO in business environments with high institutional quality. 

However, when considering internal governance measures, the opposite is true.  That is non-

founder led IPO firms have board characterised by a higher proportion of foreign directors, fewer 

social elites and the CEO has less influence over nominally independent board-level committees.  Not 

surprisingly in this initial analysis, there is a difference between nonexecutives that own in excess of 

2% of issued and fully paid up share capital in founder-led IPO firms compared with non-founder led 

firms.  The tests also suggest that founder-led IPO firms are more likely to be operating in the 

financial sector or technology and communications have operations in finance and technology 

industries.  There are differences between founder-led and non founder-led IPO firms in terms of the 

size and independence of the board while they are ten times more likely to have early-stage business 

angel investor involvement and half as likely to have formal private equity involvement, compared 

with non-founder led firms, although at low levels of statistical significance.  CEO ownership is 34 

times greater in founder-led IPO firms (34.03%) than their non-founder led counterparts (1.02). 

Table 1 

 

4.2.  Impact of internal governance mechanisms on the retention of founder-entrepreneur as 

CEO following IPO 

The analysis found low levels of correlation between the variables, suggesting multicollinearity is not 

present and the estimates are efficient.  The regression results are in Table 2.  There is a large 
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negative and statistically significant relationship between ratio of foreign directors and likelihood of 

founder-entrepreneur as CEO in both models 1 and 6 support hypothesis 1, while there is a positive 

and significant impact from nonexecutive directors, supporting hypothesis 3.  There is a negative 

impact from nonexecutives that have an ownership in excess of 2% of shares issued providing support 

for hypothesis 4.  However, there is no significant influence on founder-entrepreneur retention as 

CEO from social elites on the board or the existence of a gray committee with undue CEO influence. 

Thus, hypotheses 2 and 5 are not supported. 

 The control variables appear to determine founder-entrepreneur retention post-IPO in all 6 

models in Table 2.  The sector is important, in particular technology and communications, 

corroborating prior studies that indicate the presence of industry effects.  For example, Jain and Tabak 

(2008) suggest that a strong relationship with these sectors is due to growth and profitability emerging 

faster and there is less demand for external equity financing, which in turn consolidates concentrated 

control for the founder and less ownership dilution.  Recent evidence from Hearn et al (2009) in a 

study of Sudan and wider SSA telecommunications sectors and financing provides substantial 

evidence that this is a rapid growth sector in the region.  These results also support those of Jain and 

Tabak (2008) that find that founder-led IPOs are more likely to be high technology firms.  Founder-

led IPO firms also have smaller boards and lower levels of board independence.  In terms of firm 

characteristics founder-led IPO firms have a negative relationship with size and with age, again 

supporting Jain and Tabak (2008) in their study of US IPOs.  Small, younger firms with less 

performance history have greater levels of uncertainty and thus retaining the founder-entrepreneur in 

the pivotal leadership role is reassuring and can enhance value. 

Venture capitalist financing has a very large, negative and statistically significant impact on 

found-entrepreneur retention but the opposite is true of early-stage business angel involvement.  

These results support Mason and Harrison (1996) and Zhang et al (2008) in their studies on angel 

finance and Arthurs et al (2008) and Zhang and Wong (2008) in their findings on venture capitalist 

financing.  It is noted that the relationship between founder-led IPO firms and the aggregate 

institutional quality index is negative although not statistically significance with the exception of 

model 6.  This suggests very weak support for the likelihood that institutional quality has any 

influence on founder CEOs in post-IPO firms. 

Table 2 

 

4.3.  Impact of external  governance mechanisms on the retention of founder-entrepreneur as 

CEO following IPO 

The results from model 2 are in Table 3. This uses the institutional quality measures that were 

controls in the previous sector as individual repressors while maintaining the internal firm-level board 

governance measures (hypotheses 1 to 5) as controls.  The results suggest some inconsistencies 
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between the institutional quality measures that are introduced recursively in models 7 to 12 and model 

13, which includes all six.  The estimated coefficients introduced separately are large and negative 

although control of corruption (hypothesis 6) and voice and accountability (hypothesis 11) are not 

statistically significant.  However, when included together in model 13, there is strong support for 

hypotheses 6, 7 and 10 also a rejection of hypotheses 8 and 9.  This is evidence from a very large and 

positive relationship between founder as CEO and both corruption control and voice and 

accountability but a correspondingly large and negative relationship between founder as CEO and 

both government effectiveness and rule of law measures.  These results partially support the findings 

of Zhang and Wong (2008) where rule of law and quality of informational environment are found to 

be associated with social networks and influence entrepreneurial behaviour. 

 The controls are similar in size, direction and statistical significance to those in preceding 

section above.  However, the internal governance measures include a large negative and statistically 

significant relationship for both the share of foreign directors and nonexecutives with ownership in 

excess of 2% and a positive one for the share of independent nonexecutives and social elites in model 

13.  While the relationships between all other controls and founder as CEO are the same in terms of 

size, direction and statistical significance as those reported above, when including individual 

institutional quality measures the sizes of the coefficients in all cases is larger and more significant.   

The explanatory power in models 7 to 13 are up to 10% higher than in models 1 to 6, which suggests 

that external governance mechanisms may be more important than internal ones for this sample of 

developing and emerging economies and a stable business environment with the rule of law, strong 

regulations, effective government and accountability is necessary to create a business environment 

that leads to entrepreneurial activity and economic growth. 

Table 3 

 

5.  Discussion and conclusions 

This study investigates the quality of firm-level governance mechanisms in terms of board 

characteristics and state-level institutions and their influence on the retention of the founder-

entrepreneur as CEO following IPO in an agency framework.  The sample is unusual as it includes 

newly listed firms from 14 countries in SSA, where the business environment is weak and there are 

high levels of corruption, low transparency and little attempt to reduce agency costs resulting from 

the appropriation of private benefits of control by both founders and social elites that became 

entrenched following independence.  The study has two objectives.  The first is to consider internal 

governance mechanisms in the light of the negotiating power of founder-entrepreneurs and the second 

is to assess the impact of institutional quality that shape both the business and contracting 

environment faced by the firm. 
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 The results indicate that in order to align incentives of multiple principals, given resource 

dependency and the social networks of founder-entrepreneurs, the founder is more likely to be 

retained as CEO in firms where there are a larger share of social elites on the board, lower proportions 

of foreign directors, smaller boards that have fewer nonexecutives and where the share of independent 

nonexecutives is higher.  In support of the ownership concentration hypothesis as a mechanism for 

incentive alignment the founder is more likely to be retained as CEO where fewer nonexecutives have 

an ownership stakes in excess of 2%.  These characteristics reflect incentive mechanisms for founder-

entrepreneurs as CEO to align their interests with those of the other principals, given their importance 

to the firm in terms of value and wealth creation, business angel financing is more closely linked to 

founders retained as CEO compared with more formalised private equity/venture capital.  Business 

angels in particular are subject to fewer and less complicated multiple agency issues than venture 

capitalists where the latter are responsible to the shareholders of these managed funds. 

External mechanisms, such as high quality institutions, also impact on founder-CEO retention 

and these may act as substitutions for firm level governance.  This is particularly the case in SSA, 

where there is a wide range of quality in both internal and external governance.  We find evidence 

that improvements in institutional quality measures are most important when addressing information 

and disclosure.  However poor lower levels of rule of law and government effectiveness are found to 

be associated with founder retention as CEO and this is largely due to these measures being 

associated with financial market development and access to external finance, which is itself 

contingent on the quality of external contracting and the legal system.  Professional managers may be 

less well equipped to operate in this environment and founder-entrepreneurs with more social 

networks may be better able to mitigate transactions costs as they understand the informal markets for 

resources and finance. 

In summary, these results suggest that a major policy imperative in developing countries 

should be to improve informational transparency and disclosure to stimulate entrepreneurial activity 

in the formal economic sector while the quality of the judicial and legal systems are more influential 

in the development of financial markets.  Many developing countries face significant liquidity and 

organisational constraints and these are very costly and a barrier to encouraging entrepreneurial 

activity in the formal sector. 
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Table 1. T-difference in means test for IPO firm characteristics 

 Founder CEO vs. Non-Founder CEO Firms 

Market Founder CEO Non-Founder 

CEO 

Test of difference 

statistic 

External Governance (Institutions)    

Index Corruption Control 0.30 (0.23) 0.15 (0.25) 1.51* 

Index Effective Government 0.39 (0.36) 0.18 (0.37) 2.25** 

Index Political Stability 0.49 (0.43) 0.26 (0.51) 2.02** 

Index Regulatory Quality 0.47 (0.47) 0.23 (0.50) 2.54† 

Index Rule of Law 0.41 (0.36) 0.20 (0.39) 2.04** 

Index Voice & Accountability 0.55 (0.56) 0.24 (0.52) 3.20†† 

Index Aggregate Institutional Quality 2.62 (2.46) 1.26 (2.50) 3.64†† 

    

Internal Governance    

No. Foreign Directors 0.42 (0.00) 1.17 (2.00) 1.18 

No. Social Elites on board  2.26 (2.00) 0.81 (1.00) 2.26** 

No. True Independent Nonexecutives 1.53 (0.00) 0.97 (2.00) 0.80 

No. Nonexec > 2% own 1.00 (0.00) 0.05 (0.00) 2.73†† 

Gray Committee 0.84 (1.00) 0.16 (1.00) 4.26†† 

    

Industry    

Extractive 0.05 (0.00) 0.06 (0.00) 0.09 

Finance 0.53 (1.00) 0.18 (0.00) 2.29** 

Technology/ Telecom. 0.16 (0.00) 0.04 (0.00) 0.93 

    

Governance Variables    

Board Size (number) 7.63 (7.00) 3.87 (8.00) 2.25** 

Board Independence Ratio 3.15 (2.00) 2.00 (3.83) 1.41* 

    

Firm Factors    

Revenues (US$ „000) 40,839 (12,327) 30,323 (32,095) 0.11 

Firm Age (years) 13.16 (14.00) 13.60 (23.00) 0.07 

    

Financing Arrangements    

Private Equity Involvement 0.05 (0.00) 0.10 (0.00) 0.35 

Business Angel Involvement 0.32 (0.00) 0.03 (0.00) 2.28** 

    

Ownership    

CEO Ownership 34.03 (28.50) 1.02 (0.00) 8.96†† 

    

N (Sample Size) 19 77 96 (Total) 

Notes: (1) * Significant at 10% confidence level; ** Significant at 5% confidence level; † Significant at 1% 

confidence level; †† Significant at 0.5% confidence level 

(2) Median values in parentheses 
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Table 2. The impact of internal governance factors on founder-entrepreneur retention as CEO following IPO 

 Likelihood of Founder retained as CEO 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Intercept 13.74 (2.67) †† 12.17 (2.46) † 12.39 (2.70) †† 12.49 (2.48) † 10.22 (1.75)** 16.37 (2.34) † 

Internal Governance       

Ratio Foreign Directors -6.16 (-2.03)**     -7.78 (-1.48)* 

Ratio Social Elites on board  1.09 (0.78)    1.14 (0.75) 

Ratio True Independence   1.80 (1.28)*   3.38 (1.50)* 

Ratio Nonexec > 2% own    -0.56 (-0.24)  -4.42 (-1.33)* 

Gray Committee     1.05 (0.84) 1.09 (0.56) 

Industry Controls       

Extractive Industry 0.18 (0.14) 0.05 (0.04) 0.34 (0.30) -0.12 (-0.09) 0.11 (0.09) 1.10 (0.61) 

Finance 0.17 (0.19) 0.54 (0.60) 0.52 (0.56) 0.61 (0.71) 0.51 (0.59) 0.56 (0.67) 

Technology/ Telecom 5.89 (2.55) † 4.94 (2.46) † 4.85 (2.71) †† 4.80 (2.44) † 4.73 (2.34) † 6.61 (2.53) † 

Board Controls       

Board Size -0.58 (-3.62) †† -0.42 (-2.96) †† -0.39 (-2.59) † -0.42 (-2.83) †† -0.39 (-2.49) † -0.66 (-3.09) †† 

Board Ind. Ratio -0.45 (-1.94)** -0.53 (-1.90)** -0.48 (-1.79)** -0.47 (-1.72)** -0.46 (-1.76)** -0.65 (-2.06)** 

Economic Determinants       

Log (Revenues) -0.88 (-1.37)* -1.10 (-1.57)* -1.19 (-1.93)** -1.06 (-1.50)* -0.99 (-1.47)* -1.02 (-2.07)** 

Log (Firm Age) -3.68 (-2.52) † -3.36 (-2.15)** -3.17 (-2.17)** -3.42 (-2.05)** -3.30 (-2.29)** -4.41 (-1.92)** 

Institutional Quality       

Institutional Quality Index -0.37 (-0.61) -0.47 (-0.71) -0.65 (-0.95) -0.56 (-0.74) -0.26 (-0.38) -1.07 (-1.28)* 

Financing Arrangements       

PE Involvement -6.96 (-3.60) †† -6.49 (-3.13) †† -6.52 (-3.34) †† -6.61 (-3.02) †† -6.79 (-3.46) †† -10.11 (-2.54) † 

BA Involvement 6.35 (3.43) †† 6.70 (3.13) †† 6.87 (3.57) †† 6.71 (3.04) †† 6.85 (3.56) †† 9.56 (2.64) † 

       

No Obs. = 0 70 70 70 70 70 70 

No Obs. = 1 19 19 19 19 19 19 

No. Obs. 89 89 89 89 89 89 

LR statistic (prob.) 54.77 (0.00) 49.21 (0.00) 52.05 (0.00) 49.32 (0.00) 49.20 (0.00) 58.92 (0.00) 

McFadden R
2
 0.5933 0.5269 0.5343 0.5488 0.5331 0.6384 

Notes: (1)  *p<0.10; **p<0.05; †p<0.01; ††p<0.005. Z-statistics are in parentheses (2) QML (Huber/White) standard errors & covariance. 
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Table 3. The impact of external governance factors on founder-entrepreneur retention as CEO following IPO 

 Likelihood of Founder retained as CEO 

 Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 Model13 

Intercept 15.50 (2.09)** 17.91 (2.15)** 16.89 (2.23)** 15.97 (2.62) † 15.89 (2.54) † 13.31 (2.11)** 39.57 (3.09) †† 

External Governance        

Index Corruption Control -5.81 (-0.88)      83.72 (1.28)* 

Index Effective Government  -9.51 (-1.28)*     -114.02 (-1.40)* 

Index Political Stability   -4.68 (-1.31)*    -6.59 (-0.95) 

Index Regulatory Quality    -7.49 (-1.32)*   -0.30 (-0.02) 

Index Rule of Law     -6.07 (-1.30)*  -66.93 (-1.43)* 

Index Voice & Accountability      -2.83 (-0.63) 62.19 (1.65)* 

Internal Governance        

Ratio Foreign Directors -7.14 (-1.38)* -7.68 (-1.63)* -8.12 (-1.43)* -6.75 (-1.28)* -7.70 (-1.48)* -8.38 (-1.28)* -3.69 (-1.28)* 

Ratio Social Elites on board 0.84 (0.57) 1.01 (0.67) 1.42 (0.88) 1.45 (0.97) 1.35 (0.88) 0.66 (0.43) 12.58 (2.27)** 

Ratio True Independence 2.91 (1.40)* 3.62 (1.74)** 3.93 (1.74)** 3.11 (1.39)* 3.30 (1.41)* 2.55 (1.10) 16.32 (2.13)** 

Ratio Nonexec > 2% own -3.99 (-1.34)* -4.89 (-1.44)* -4.73 (-1.49)* -4.16 (-1.28)* -3.97 (-1.28)* -3.46 (-0.83) -9.63 (-2.98) †† 

Gray Committee 1.06 (0.56) 1.29 (0.67) 0.73 (0.34) 1.47 (0.80) 0.94 (0.48) 1.35 (0.77) 1.96 (0.81) 

Industry Controls        

Extractive Industry 0.86 (0.44) 1.01 (0.57) 1.51 (0.82) 0.39 (0.22) 1.05 (0.57) 1.33 (0.75) 1.64 (0.95) 

Finance 0.56 (0.72) 0.71 (0.85) 0.60 (0.68) 0.51 (0.60) 0.44 (0.54) 0.41 (0.44) 1.72 (1.29)* 

Technology/ Telecom 6.39 (2.57) †† 6.85 (2.52) † 6.83 (2.66) †† 6.67 (2.47) † 6.37 (2.57) † 6.27 (2.18)** 11.77 (3.56) †† 

Board Controls        

Board Size -0.63 (-3.12) †† -0.70 (-2.87) †† -0.69 (-3.21) †† -0.65 (-2.96) †† -0.62 (-3.31) †† -0.60 (-2.53) † -1.20 (-2.87) †† 

Board Ind. Ratio -0.66 (-1.95)** -0.65 (-2.06)** -0.67 (-1.94)** -0.62 (-2.25)** -0.66 (-2.13)** -0.55 (-2.17)** -1.19 (-2.60) †† 

Economic Determinants        

Log (Revenues) -1.02 (-1.88)** -1.06 (-2.17) ** -1.23 (-2.02) ** -0.87 (-2.00) ** -1.01 (-2.00) ** -0.80 (-1.64) ** -3.86 (-2.47) † 

Log (Firm Age) -4.53 (-2.06) ** -4.73 (-1.94) ** -4.22 (-1.91) ** -4.29 (-1.88) ** -4.38 (-2.02) ** -4.05 (-1.61) ** -5.23 (-1.99)** 

Financing Arrangements        

PE Involvement -9.84 (-2.85) †† -10.73 (-2.52) † -10.31 (-2.60) †† -10.06 (-2.50) † -9.61 (-2.70) †† -9.16 (-2.02)** -17.44 (-2.83) †† 

BA Involvement 9.36 (2.99) †† 10.02 (2.66) †† 9.64 (2.68) †† 9.53 (2.61) †† 9.31 (2.83) †† 8.70 (2.16) ** 17.77 (2.88) †† 

        

No Obs. = 0 70 70 70 70 70 70 70 

No Obs. = 1 19 19 19 19 19 19 19 

No. Obs. 89 89 89 89 89 89 89 

LR statistic (prob.) 58.67 (0.00) 58.86 (0.00) 59.58 (0.00) 58.63 (0.00) 59.30 (0.00) 57.56 (0.00) 69.12 (0.00) 

McFadden R
2
 0.6356 0.6377 0.6455 0.6352 0.6425 0.6236 0.7489 

Notes: (1)  *p<0.10; **p<0.05; †p<0.01; ††p<0.005. Z-statistics are in parentheses (2) QML (Huber/White) standard errors & covariance. 

 


