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Abstract

Firms operate in increasingly complex environments shaped by globalization, digitalization,
sustainability pressures, and intensifying competition, making strategic leadership a decisive
factor for performance. Existing research on Top Management Teams (TMT) has mostly
focused on CEOs or Boards of Directors, analyzing sociodemographic traits or static
characteristics, often in small or sector-specific samples. However, little is known about how
the evolution and combinations of the human capital of TMT members (encompassing top
managers and executives), particularly their formal education and professional experience,

shape firm-level outcomes across an entire economy.

To address this gap, this study examines the impact of TMT’s human capital on firm
performance in Portugal between 2010 and 2023, drawing on a unique, economy-wide
matched panel from the Quadros de Pessoal (Personnel Records) and Sistema de Contas Integradas

das Empresas (Integrated Business Accounts System) databases.

The final dataset covers 2.18 million firm-year observations from 363,308 firms, allowing for
unprecedented scope and representativeness in TMT research. Using real gross value added
per worker as the main performance measure and applying panel econometric techniques,
the study develops original measures of educational and professional alignment, as well as
curated diversity metrics, to capture nuanced dimensions of managerial human capital. The
findings reveal that education and experience aligned with a firm’s industry significantly
enhance productivity, while curated heterogeneity in education levels contributes positively,
but excessive dispersion in experience undermines performance. These results reconcile
mixed evidence on diversity by distinguishing between breadth and dispersion, and show
that managerial fit amplifies firm-specific value creation. The study contributes
methodologically, conceptually, and empirically to the upper echelons and human capital
literatures, moving beyond CEO-centric and financial-performance studies. Policy
implications highlight the value of fostering industry-specific managerial skills, promoting
mobility across adjacent sectors, and integrating managerial training with workforce

development and R&D support, as levers to enhance productivity and competitiveness.

Keywords: Top Management Teams, Human Capital, Formal Education, Professional

Experience, Firm Performance, Panel Data
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Resumo

As empresas atuam em contextos cada vez mais complexos, moldados pela globaliza¢ao,
digitalizacdo, pressoes de sustentabilidade, e intensificagdo da concorréncia, tornando a
lideranca estratégica um fator decisivo do desempenho. A literatura existente sobre as
equipas de gestao de topo (TMT) centra-se, maioritariamente, nos Diretores Executivos
(CEOs) ou Conselho de Administragao, analisando caracteristicas sociodemograficas ou
atributos estaticos, frequentemente em amostras reduzidas ou especificas a certos setores.
No entanto, pouco se sabe sobre como a evolu¢ao e as combinac¢Ses do capital humano dos
membros das TMT (incluindo gestores de topo e executivos), em particular a sua educacao
formal e experiéncia profissional, influenciam os resultados das empresas em toda a

economia.

Para abordar esta lacuna, o presente estudo analisa o impacto do capital humano das TMT
no desempenho das empresas em Portugal, entre 2010 e 2023, com base num painel Gnico e
abrangente a escala da economia, elaborado a partir das bases de dados Quadros de Pessoal

e Sistema de Contas Integradas das Empresas.

O painel final abrange 2.18 milhdes de observagdes empresa-ano referentes a 363,308
empresas, permitindo um alcance e representatividade sem precedentes na investigagao sobre
TMT. Utilizando o valor acrescentado bruto real, por trabalhador, como principal medida de
desempenho, e aplicando técnicas econométricas para dados em painel, este estudo
desenvolve medidas originais de alinhamento ao nivel da educagio formal e experiéncia
profissional, bem como indicadores de diversidade para capturar as nuances das dimensoes
do capital humano. Os resultados revelam que a educacao formal e a experiéncia profissional
alinhados com o setor da atividade da empresa impactam positiva e significativamente a
produtividade e, enquanto uma heterogeneidade cuidada nos niveis de escolaridade contribui
positivamente, uma dispersio excessiva na experiéncia profissional compromete o
desempenho. Estes resultados conciliam evidéncias mistas sobre a diversidade, ao distinguir
entre amplitude e dispersao, e demonstram que ‘wanagerial fit’ amplifica a criagao de valor
especifico da empresa. O estudo contribui metodologicamente, conceptualmente, e
empiricamente para a literatura sobre ‘upper echelons’ e capital humano, indo para além dos
estudos focados nos CEOs e no desempenho financeiro. As implica¢oes ao nivel de politica

destacam a importancia de promover competéncias de gestao especificas ao setor, promover
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a mobilidade entre setores adjacentes, e¢ de integrar a formacio em gestao com o
desenvolvimento da for¢a de trabalho e apoio a investigacio e desenvolvimento, como

alavancas para melhorar a produtividade e a competitividade.

Palavras-chave: Equipas de Gestao de Topo, Capital Humano, Educa¢io Formal,

Experiéncia Profissional, Desempenho da Empresa, Dados em Painel
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1. Introduction

Firms are facing increasing challenges due to globalization, digitalization, sustainability
concerns, and heightening competition, which contribute to the complexity of their

operations and management of the same (e.g., Katlilar e al., 2023; Lei ez al., 2024).

The definition of a firm’s strategy is mostly a responsibility of its Top Management Teams
(TMT), which encompasses top managers and/or executives, such as Chief Executive
Ofticers (CEOs), Chief Operating Officers (COOs), Chief Financial Officers (CFOs), and
the Board of Directors (BoD). That said, TMT members’ personal traits and characteristics
tend to influence the strategic choices made, and the resulting outcomes (Jiang & Kim, 2022;

Urquhart & Zhang, 2022; Kumar, 2023; Madyan ez a/., 2023; Ullah e# al., 2024).

The extant literature has analysed various characteristics of firms” CEOs (e.g., Kallias e7 a/,
2023) and/or BoDs (e.g., Kramari¢ & Mileti¢, 2022; Yilmaz ¢ al., 2023), and their impact on
several business dimensions, mainly on firms’ financial performance (e.g., Adams & Baker,
2021; Haque e¢f al., 2022; Kramari¢ & Mileti¢, 2022; Choi ef al., 2023; Istipliler ez al., 2023).
Among the variety of characteristics analysed, there has been a particular emphasis on
sociodemographic perspectives, such as gender (e.g., Yilmaz ef al., 2023), cultural diversity
(e.g., Adams & Baker, 2021), and academic background (e.g., Kramari¢ & Mileti¢, 2022;
Urquhart & Zhang, 2022).

The depth with which these traits are studied varies. While some studies, such as Urquhart
and Zhang (2022) and Salimi e/ a/. (2024), examined the possession of an academic degree,
others also considered the degree’s field of study such as, for instance, engineering or law
(e.g., Boubaker ¢z al., 2020; Schmid & Mitterreiter, 2021), and the quality of education, usually
reflected by the university's reputation and/or ranking (e.g., Urquhart & Zhang, 2022; Kallias
¢t al., 2023).

Despite the relevant contributions of prior research, in most studies the authors did not
consider the changes/evolution of top executives’/managers’ characteristics over time;
moreover, they do not take into account the impact that different combinations of the
levels/dimensions of these characteristics (e.g., high educational level with lower tenure) have
on firms’ economic and/or financial performance. Jiang and Kim (2022) is one of the few

studies that has analysed such combinations, but without considering their impact on



economic or financial performance, examining instead how different configurations of
TMT’s characteristics (education, tenure, age, career experience, and size) affect public firms’
tax planning. In addition, studies tend to often focus on firms operating in a specific sectot,
such as manufacturing (e.g., Kramari¢ & Mileti¢, 2022; Xu & Li, 2023) and banking (e.g.,
Hazzaa ef al., 2024), or only consider listed firms (e.g., Davoine & Schmid, 2022; Madyan e#
al., 2023).

In this context, the present study seeks to contribute to the literature by assessing how TMT
members” human capital, focusing on their formal education (level and type) and professional
experience (level and type), impacts the performance of firms operating in Portugal, for the

2010 — 2023 period.

For this purpose, and in contrast to the extant relevant literature, which encompasses, in
general, small samples of firms, the present study involves a large number of observations
by combining the Personnel Recotrds (Quadros de Pessoal) (QP) database with the Integrated
Business Accounts System (Sistema de Contas Integradas das Empresas) (SCIE) database. The
former database (QP) includes, on average, around 290 thousand firms and three million
workers per year, over a wide period (1986 — 2023), encompassing virtually all sectors of the
economy, except those in the public sector. The latter database (SCIE) provides information
about firms’ economic and financial indicators based on annual data collected from firms’
Simplified Corporate Information (Informaciao Empresarial Simplificada) (IES), Annexes A and
R, for over 400 thousand non-financial firms operating in Portugal (exceeding one million

when sole proprietorship firms are also considered), per year, since 2010.

This dissertation is structured as follows. After this introduction, Section 2 develops a
comprehensive literature review of the main theories on which the study will be based, and
details the study’s two main variables (formal education and professional experience),
addressing the expected effects and hypotheses to be tested. In Section 3, an overview of the
study’s methodology is presented, followed in Section 4 by the presentation and discussion
of the empirical results. Finally, in Section 5, we conclude with the presentation of a brief
overview of the main results, contributions to the literature, theoretical, managerial, and

policy implications, as well as limitations and suggestions for future research.



2. Literature review

2.1. General description of the main theoretical approaches

The studies that focus on analysing the impact of TMT’s characteristics (most notably, formal
education and professional experience) on firms’ performance resort to a variety of theories
with distinct foundations and focuses, the most prominent being: Human Capital Theory;

Resource Dependence Theory; Agency Theory, and Upper Echelons Theory.

2.1.1 Human Capital Theory

The Human Capital Theory (HCT) establishes that investments in human capital,' such as
education, (on-the-job) training courses and medical care, increase knowledge, skills, and the
health of individuals, positively impacting their future productivity, income and
consumption. According to Becker (1993), regardless of the country considered, the reality
is that individuals with more human capital can obtain above average/higher incomes,
meaning that individuals with fewer opportunities to make such investments tend to be less
productive and, because of that, receive, in general, lower wages over their life cycle

(Davenport, 1999/2007).

That is to say, investments in human capital, in particular education and training, increase
workers’ productivity by enhancing existing and providing new knowledge/skills (Becker,
1993; Davenport, 1999/2007), ultimately impacting firms’ aggregate productivity,
innovation, economic and financial performance (Teixeira, 2002; Hatch & Dyer, 2004; Crook

et al., 2011).

2.1.2 Resource Dependence Theory

Moving forward from the individual perspective of HCT to a more collective view is the

Resource Dependence Theory (RDT) (Pfeffer & Salancik, 1978/2003).

! Human capital is defined by Becker (1992) as the aspects that cannot be detached from individuals (contrary
to what happens with financial and physical capital), such as, knowledge, skills, health or values, and in which
one can invest on (e.g., through schooling).



RDT seceks to understand the behaviour of the firm by considering its environment, that is,
considering “... every event in the world which has any effect on the activities or outcomes
of the organization” (Pfeffer & Salancik, 1978/2003, p.12). Specifically, it focuses on the
access to resources and intends to understand firms’ decisions and actions, not by looking at
their internal dimension and on an individual level, but by looking at the influence that firms’
external environment has on such elements, in which BoD’s composition is included. At a
general level, RDT considers that firms, in their interactions with their external environment,
create networks of interdependences, potentially leading to them being dependent on and/or
constrained by their respective external environment in crucial elements for their operations,

such as resources and information.

Applying this theoretical framework to the survival of firms, Pfeffer and Salancik
(1978/2003) consider that “the key to organizational survival is the ability to acquire and
maintain resources” (p. 2) and, since no firm can be completely self-sufficient, they have to
rely on third parties for the supply of resources. The problem lies with the stability of such
supply and the uncertainty that comes from such dependencies, which, later down the line,
can place the firm in situations that, due to external changes, put their survival at risk.
Additionally, such dependencies are also influenced by the power of those with whom firms
have interdependencies with — for example, the power of a supplier will be greater if there
are only a few suppliers of the product/service; but also, by the power of some integrating
elements of the firm, due to their role in contributing to the control of uncertainty, external
dependencies and, ultimately, the firm’s survival (Pfeffer & Salancik, 1978/2003). In
response, and to manage constraints arising from interdependencies, some strategic actions
may emerge, most of which involve joint ventures, alliances, mergers and the composition

of the BoD, or even the influence in public policy (Pfeffer & Salancik, 1978/2003).

2.1.3 Agency Theory

Building on the belief that relationships should be managed clevetly, the Agency Theory
(AgT) moves the focus to an internal perspective, specifically to the relationships between
principal and agents (Jensen & Meckling, 1976; Fama & Jensen, 1983). This theory is based
on the notion that individuals have a maximising behaviour within organisations, in other
words, they make decisions that better contribute to the maximisation of their own utility,

influenced by the propriety rights defined in the agreement made between a firm’s



management and owners (Jensen & Meckling, 1976; Fama & Jensen, 1983). Jensen and
Meckling (1976) consider an agency relationship to be an agreement between the principal(s)
and agent, where the first delegates a service to the latter, which involves the ceding of
decisive power. The problem is that, if the agent is maximising his/her own utility, he/she
will not be acting in the best interest of the principal, but in their own self-interest, thus
creating a conflict of interests between the principal and the agent. There are some measures
that can be put in place in order to minimise the chance of engaging in such behaviour, such
as placing incentives, observe and control the behaviour of the agent (monitoring
expenditures) and/or incur in bonding costs, in order to prevent the agent from acting in a
way that jeopardizes the principal or to ensure that the latter is compensated if such
behaviour is carried out (Jensen & Meckling, 1976; Fama & Jensen, 1983). These two costs
together with what is named as residual loss (reduction in the principal’s welfare due to the
divergence between the agent’s decisions and what would have been best to maximise the
principal’s welfare), make for what is commonly known as agency costs (Jensen & Meckling,

1976; Fama & Jensen, 1983).

This theory considers crucial the separation between ownership and control, i.e., between
management and control of decisions (Miller, 2002), ensuring shareholders that these are
taken in their best interest. Among the different mechanisms to guarantee this separation,
the most common control system and important mechanism in firm-level internal
governance is that of the BoD, which, while monitoring management’s decisions, has the
“power to hire, fire, and compensate the top-level decision managers and to ratify and
monitor important decisions” (Fama & Jensen, 1983, p. 311). The separation between
decision management and control at the top level of the organization is ensured by the fact
that decision management does not have an influence on the BoD (Miller, 2002; Sikarwar,

2022).

The AgT is often applied in the context of analysing the characteristics/behaviours of BoD,
and their respective impact on board or firms’ performance, contributing to a better
understanding of the characteristics that allow board members to better perform their
monitoring role. For instance, Mesnik ¢7 /. (2023) analysed the impact on (non) family firms’
performance of the presence of outside directors on the BoD, having concluded that, in the

case of family firms, the presence of such directors contributes positively to firms’ financial



performance, since it conveys to the capital market the message of transparency and of

control over decisions.

2.1.4 Upper Echelons Theory

While the AgT is focused on the principal-agent relationship, emphasising the importance of
objective alignment and mitigation of conflicts of interests, the Upper Echelons Theory
(UET) is focused on the strategic dimension of the firm and, in specific, how top executives’
characteristics impact strategic choices, having also the particularity of focusing on the
characteristics of the entire TMT, and not on one single element that constitutes it (Hambrick

& Mason, 1984; Li & Singal, 2019; Mun e7 al., 2020; Nawaz, 2022; Bilal 7 al., 2023).

The UET is based on a behavioural theory from Carnegie School that states that complex
decisions, in which strategic decisions are included, are mostly a result not of the pursuit of
economic benefit, but of behavioural factors. If that happens to be the case, the cognitive
base (knowledge/assumptions of future events, knowledge of alternatives and respective
consequences), beliefs and values (which are constantly in contact and changed by potential
stimuli, from both within and external to the firm), will impact individuals’ perception of a
problem, influencing the analysis of the same and, ultimately, the choices made (Hambrick

& Mason, 1984).

While (further) developing this theory, Hambrick and Mason (1984) focused on observable
managerial characteristics, as a proxy for what they refer to as givens (meaning the cognitive
base and values of an individual); to these psychological and observable characteristics, the
authors gave the name of upper echelons characteristics, which reflect the external and
internal situation of the organization. The combination of the situation and upper echelons
characteristics will impact the strategic choices made and, ultimately, the combination of
these three elements (situation, upper echelons characteristics and strategic choices) will

determine firms’ performance.

In summary, all these theories, can be applied to this study to some extent. While HCT
focuses on individuals’ characteristics in terms of knowledge, skills and experience, RDT, on
the other hand, is based on firms’ relationships and the sources of the resources that are
crucial for the firms’ survival, among which, we can consider the resources provided by the

workforce. This latter theory, together with the AgT (which states the different agency costs



incurred to ensure that agents are making decisions in the interest of principals, and not in
their own interest) are usually applied when analysing board members’ characteristics. This
is due to the fact that, in both cases, it is highlighted the importance of the BoD to decrease
firms’ dependence on the external environment (RDT) and to control managements’
decisions (AgT), implying BoD’s advisory and monitoring role, respectively. Finally, the UET
brings a more strategic view, being the only one among these theories to focus specifically
on TMT, stating that their psychological and observable characteristics (influenced by the
organization’s situation) will impact the strategic choices made and, ultimately, the firm’s

performance.

2.2. Formal education

According to the Human Capital Theory (HCT) (Becker, 1962, 1993) it is expected that
human capital investments, especially, formal education (often used as a proxy for
individuals’ cognitive abilities) will contribute to the accumulation of knowledge and skills,
providing individuals with the necessary tools to make better decisions and face (new)
challenges, positively impacting their productivity and, consequently, their firm’s
performance (Schmid & Mitterreiter, 2021; Bilal ef a/, 2023; Kallias ez al., 2023; Xu & Li,
2023; Salimi e al., 2024; W et al., 2024).

The Resource Dependence Theory (RDT) (Pfeffer & Salancik, 1978/2003) and Agency
Theory (AgT) (Jensen & Meckling, 1976; Fama & Jensen, 1983), mostly used in studies
focused on the BoD, add that formal education will impact BoD members’ ability to perform
their advisory/resource provisioning and monitoring roles, respectively. The RDT states that
BoDs equip firms with their own valuable and unique resources, with a primary benefit being
the advice and council given; consequently, the BoD members’ formal education will
enhance their ability to guide management’s decisions, impacting firm performance (Pfeffer
& Salancik, 1978/2003; Coskun & Oztiirk, 2023; Hazzaa e al., 2024; Hernandez-Atienza et
al., 2024). The AgT (Jensen & Meckling, 1976; Fama & Jensen, 1983), on the other hand,
states that, in order to perform their monitoring role and to better guarantee the alignment
between management’s decisions and firms’ abilities, BoD members must have appropriate
expertise to better evaluate and understand what the best courses of action are — formal
education contributing to such (Hillman & Dalziel, 2003; Uyar ef al., 2021; Sikarwar, 2022;
Hazzaa et al., 2024; Hernandez-Atienza et al., 2024; Ullah ef al., 2024).



With a specific focus on TMT’s strategic decisions, Upper Echelons Theory (UET)
(Hambrick & Mason, 1984) suggests that TMT’s perceptions and interpretations of the
challenges faced, and consequent decisions made, will be impacted by TMT’s psychological
characteristics (personality traits, perceptions, cognitions, and values), proxied by their socio-
-demographic characteristics (which include, for instance, formal education, age and gender).
Formal education can then shape TMT’s perspectives, decision-making process and risk-
-taking behaviour, and, subsequently, impact firms’ outcomes through the strategic choices

made.

Overall, according to the previously mentioned theories, formal education is expected to
positively contribute to firms’ performance by equipping individuals with the knowledge and
skills required to fulfil their tasks/roles, as well as to make better (strategic) decisions — see
Figure 1 for a synthesis of these main theoretical approaches.

Formal Education

Human Capital Investment in formal education provides
Theory individuals with knowledge and skills,
allowing them to be more productive and
(Becker, 1993; Teixeira, 2002; Hatch & . . .
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Bilal et al., 2023)

Figure 1: Theoretical framework and hypotheses to be tested on the impact of TMT’s formal
education on firms' performance

Source: Own elaboration.

Several empirical studies have concluded that TMT elements, in particular the BoDs and
CEOs, having higher levels of education attainment contribute positively to firms’
performance. For instance, Urquhart and Zhang (2022) concluded that CEOs with a PhD
degree positively impacted firms’ return on assets (ROA), the impact being even greater when
the degree is from a top university. Likewise, Istipliler ¢z a/ (2023) concluded that CEOs

successors possessing an academic degree are shielded from the biases that arise from having



experience in the family firm before the appointment,” allowing them to think critically and
leading to unbiased decisions, at least in the first years,’ positively contributing to family
firms’ profit margins after the succession. Moreover, Xu and Li (2023) concluded that BoDs’
educational level has a positive relationship with research and development (R&D) intensity
(emerging from BoD members’ pro-innovation disposition), while Kallias ¢# 2/ (2023) and
Wu ez al. (2024) demonstrated that CEOs and BoD members’, respectively, having a PhD or
MBA, positively impacted initial public offering (IPO) performance.*

However, other studies do not find evidence of any (significant) relationship between formal
education and firms’ performance. Hazzaa 7 al. (2024) concluded that there was no impact
on Iraqi private banks’ financial performance from its CEOs having a postgraduate
education.” Likewise, Sidki ¢# /. (2024) found that supervisory board members of German
state-owned utility firms having a degree or PhD did not impact firms’ financial performance.
Urquhart and Zhang (2022), despite having found a significant positive impact on firms’
performance from CEOs having a PhD degree, failed to encounter a statistically significant
impact of CEOs holding a post and undergraduate degree, or MBA degree, on firms’
financial performance. Similarly, Xu and Li (2023) concluded that boards’ education level
positively impacted R&D intensity, while the relationship between CEO’s educational level
and R&D intensity was statistically insignificant. Furthermore, it is important to note that
there are some studies that also find a statistically significant and negative impact of the level
of formal education on firm performance. Indeed, Dalziel ¢ 2/ (2011) found that outside
directors with doctoral degrees negatively impacted firms’ innovation performance

(measured by the firm’s average R&D expenses).

2 The authors identify four main biases that can potentially harm firms’ performance: attribution biases, story
and organizational culture biases, confirmation and status quo biases, and lingering shadow biases.

3 Notwithstanding, they found that the amount of time spent in the firm tends to increase the likelihood of
such biases and the negative impact associated with them.

4 Kallias e7 a/. (2023) analysed its impact on the post-IPO success (higher evaluations being given to knowledge-
intensive firms with CEOs with PhDs) and Wu e# a/. (2024) focused on its impact on the first day of transactions
of an IPO, having concluded that BoD’s formal education had a negative relationship with underpricing,
meaning that it contributed to the decrease of the money left on the table by issuers, as well as to decrease the
volatility and uncertainty after an IPO (the authors also concluded that boards with members holding PhDs
are more important in research and development [R&D)] firms, while for non-R&D firms, members with MBA
degrees are more relevant).

5> Hazzaa ef al. (2024) explained that such could be potentially attributed to the specific nature of the banking
sectof.



Besides the level of formal education, some studies also analysed the impact of education
quality, measured by the reputation of the school/university where the degree was obtained.
Dalziel et al. (2011) and Urquhart and Zhang (2022) evidenced that CEOs with PhDs from
an Ivy League university or from one of the top 100 universities worldwide (cf. the 2018 QS
ranking), respectively, significantly and positively impacted firms’ performance. In the same
line, Madyan e al. (2023) argued that CEOs and CFOs with degrees from reputable
universities are more likely to “take risks in managing their organizations” and “to choose
long-term debt as a source of capital” (p. 15); the authors also showed that TMT’s reputable
university education was significantly and positively related to low-tech firms’ debt-to-equity

ratio, and high-tech firms’ R&D investments decisions.’

The impact of CEOs and BoDs’ field of education on firms’ performance is examined by a
relatively small number of studies. One of these few studies is that of Ullah ez a/ (2024),
which analysed Chinese non-financial and listed firms, and concluded that CEOs having a
postgraduate degree in science, engineering, research, or advanced studies contributed
positively to firms’ innovation (measured by R&D intensity). Distinctively, Kramari¢ and
Mileti¢ (2022) found no significant relationship between board members’ financial education
background and firms’ performance, meaning that BoD members’ having formal education
in a specific field is not necessary condition to fulfil their roles — the authors suggested that
it might be enough to have a university degree or equivalent skills to be able to comprehend
the necessary information. In the same line, Sidki e a/ (2024) concluded that supervisory
board members’ having a degree in business or technology did not impact firms’ (financial)

performance.

Having analysed the findings of empirical studies regarding formal education level, type (field
of study) and quality, it is also important to take into account formal education’s diversity.
Several theoretical approaches address the issue of diversity and firms’ performance, most
notably the behavioural theory of the firm, similarity-attraction theory, and social

categorization theory.

The behavioural theory of the firm (Cyert & March, 1963) suggests that firms define their

goals and aspirations based on their competitors and their own prior experience. When firms

¢ 'This study also found that CEOs with an undergraduate degree and CFOs with postgraduate degree, both
from a reputable university, have a significant relationship with firms’ capital structure, and that CEOs are more
influential in high-low growth and tech firms, while CFOs are more influential in low-growth firms.
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underperform, they assess their strategy, looking for the sources of their underperformance
and for possible (and often riskier) solutions and changes deemed necessary (“problemistic
search”), being crucial, for the sake of a quick response/action-taking, to reach a consensus
— these two aspects, search and consensus, will lead to the need to seek new perspectives
(Jung et al., 2023; Zhu et al., 2023; Smulowitz et al., 2025). The decisions will be more
innovative when there is more comprehensive information available in the decision-making
process (Miller & Triana, 2009; Li & He, 2023). With a diverse decision-making group, the
risk for biased decisions (which can arise from having a homogeneous group) is diminished,
making way to different perspectives and knowledge to be taken into account during the
decision-making process, leading to innovative ideas and solutions (Miller & Triana, 2009; Li

& He, 2023).

Conversely, the similarity-attraction theory and social categorization theory suggest a
negative impact of diversity. The similarity-attraction theory (Byrne, 1961, 1971; Byrne e/ al.,
1966) establishes that common background, characteristics, and experiences are the basis for
communication and understanding one another; therefore, individuals will resonate with
others that have similar characteristics, in a way leading to (and possibly being used as a tool
for) the grouping of individuals into categories. Consequently, the presence/inclusion of
diverse members can affect the cooperation and interactions within a group and lead to
negative behaviours towards those deemed different, discouraging the same from sharing
their ideas and perspectives, and hindering the decision-making process (Li & He, 2023; Jiao
et al., 2024). For instance, Jiao e/ al. (2024) found evidence that entrepreneurial team resilience

diversity impacted negatively team-member exchange.

Further supporting this is the social-categorization theory (Turner ef al., 1987), stating that
individuals tend to self-categorise into in- and out-group based on the similarity of their
objectives, incentives, and characteristics,” including their formal education and professional
experience background. Individuals will favour and interact more comfortably with those
that are part of their group, while being biased/discriminating against those that are not part
of it, once again discouraging collaboration and the sharing of ideas and information between
groups, and, consequently, impacting the decision-making process (Knapp ez al, 2011;
Bogilovi¢ et al., 2020; Li & He, 2023; Huang & Hao, 2024).

7 If they are similar they are categorised as in-group, if not as out-group.

11



Granovetter’s (1973) argument, present in his work “The strength of weak ties”, is
particularly relevant for the discussion on the relation between TMT education/professional
experience diversity and firm performance. The author states that the strength of the ties
between individuals is dependent on the amount of time, emotional intensity, intimacy and
reciprocal services (the more similar individuals are, the stronger the ties between them will
be); however, such strong ties can lead to fragmentation and the creation of “cliques”. On
the other hand, weak ties (i.e., more distinct individuals) are important for individuals’
integration into communities, allowing a better diffusion of (a wide range of) information
(i.e., individuals with weak ties between them will receive different information from one
another) and to have mobility opportunities (e.g., job information is mainly passed on
through weak ties), leading to social cohesion (contrary to what happens in the presence of
strong ties). This notion can then be transposed to the current study, in the sense that having
diverse networks (in which the observed/established ties are more likely to be weak ones),
allows individuals to get in contact to a wide range of non-redundant information, which can

be critical to firms’ performance and success (Miller & Triana, 2009; Li & He, 2023).

All in all, diverse characteristics allow for individuals to have distinct networks and have
different ideas and perspectives, creating cognitive conflicts, leading to creativity,
identification of new opportunities and innovation, as well as affecting every step of the
decision-making process (problem identification, solution development and selection),
improving the quality of the solutions and decisions made (Bantel & Jackson, 1989; Milliken
& Martins, 1996; Chi et al., 2009; Li & He, 2023). On the other hand, diversity can also lead
to a lack of unity/cohesiveness in a group, communication difficulties, conflicts, as well as
complications in the decision-making process due to the multitude of opinions/perspectives,
making it harder to reach a consensus, becoming important the presence of effective group
discussions (Bantel & Jackson, 1989; Milliken & Martins, 1996; Li & He, 2023). However,
Bantel and Jackson (1989) argue that, since TMT members are subject to prior specific
recruitment and selection processes, firms’ high levels of diversity are unlikely to severely
harm TMT functioning and, consequently, endanger the decision-making process. These
contrasting impacts (e.g., increased creativity/perspectives and potential conflicts/
communication issues) have led some authors to state that diversity can be seen as a double-

-edged sword (e.g., Milliken & Martins, 1996; Chi ef al., 2009; Li & He, 2023).
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The theoretical approaches that explain the impact of TMT’s diversity on firms’ performance

are summarised in Figure 2.
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Figure 2: Theoretical framework and hypotheses to be tested on the impact of TMT’s diversity of
formal education on firms' performance

Source: Own elaboration.
Several studies find a positive impact of (formal education) diversity on firms’ innovation
and performance. Bantel and Jackson (1989) analysed the composition of TMT of 199 banks,
concluding that the average level of education and educational background heterogeneity
were positively related to innovation. Similarly, Li and He (2023) focused on the impact of
BoD’s cognitive and demographic characteristics diversity on Chinese listed firms’
innovation. The authors concluded that cognitive diversity, in particular, educational
background and expertise diversity, positively contributed to corporate innovation, while

demographic diversity (as a whole) had no significant influence.

Hernandez-Atienza ¢f al. (2024) analysed how the diversity of characteristics of BoD’s
executive, non-executive and independent directors® impacted firm performance, concluding
that executive directors’ field of education diversity had a positive impact, while that of non-
executive and independent directors was deemed insignificant. With the separation between

the different types of directors, the study also aimed at assessing the explanatory pathway of

8 Among the analysed characteristics, the authors assessed diversity in terms of depth (level of formal education
diversity), for which the results were presented previously (negative impact on firm performance) and breath
(field of study diversity); regarding this last one, due to limited available data, they were only able to analyse the
diversity of financial expertise, not considering other fields.
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the effect of board diversity — the authors stated that if the impact of diversity was more
significant in executive directors (which have more of a strategic role) it would support the
RDT, if more significant in non-executive directors (which have a more monitoring role) it
would support the AgT, but if it was significant in independent directors (which fulfill both
the strategic and monitoring roles) it would support both theories.” Accordingly, considering

the previously mentioned results, Hernandez-Atienza e al. (2024) validated the RDT.

Conversely, even though the primary focus of Chi ez a/. (2009) was testing the presence of a
curvilinear relationship between organisational tenure diversity and team innovation, the
authors found no evidence of the presence of a nonlinear relationship between educational

level diversity (one of their study’s control variables) and team innovation.
Taking into consideration the theoretical and empirical contributions detailed above, we
hypothesise that:

H1la: TMT with high levels of formal education tend to foster firms’ performance.

H1b: TMT with formal education in business-related fields is associated with higher

tirms’ performance.

Hlc: TMT with formal education in fields related to firms’ activities is likely to enhance

tirms’ performance.

H1d: TMT having individuals with diverse levels of formal education and/or diverse
fields of study are associated with firms characterized by higher levels of

performance.

% The logic behind this is that the Resource Dependence Theory (RDT) is more focused on BoD’s advisory
role, while the Agency Theory (AgT) is focused on more on BoD’s monitoring role. According to the RDT,
one of the ways to minimise firms’ external dependencies involve the BoD, in the sense that, it provides firms
with important resources (BoD resource provisioning role); in particular, BoD members’ education and
professional experience are seen as managerial and strategic resources, one of the primary benefits being the
advice and counsel (advisory role) provided to firms. On the other hand, according to the AgT, one way of
ensuring that decisions are made in the best interest of shareholders and that are in line with firms’ capabilities
and objectives, the BoD should monitor and control management’s decisions (BoD’s monitoring and
controlling role), such ability being dependent on the BoD’s human capital. So, Hernandez-Atienza ef al. (2024)
state that, if the impact of diversity is more significant in executive directors means that the main pathway is
the advisory/strategic role of the BoD, following the RDT perspective; if it is more significant in non-executive
directors means that the main pathway is BoD’s monitoring role, following the AgT perspective, and if it is
more significant in independent directors means that the pathway is through both these roles, so supporting
both theories.
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2.3. Professional experience

Human Capital Theory (HCT) (Becker, 1962, 1993) establishes that the accumulation of
expertise — mainly through professional expetience/learning by doing —, in addition to that
of knowledge and skills, will impact individuals’ work skills and their ability to perform the
tasks required in their job, positively impacting firms’ performance (Schmid & Baldermann,
2021; Schmid & Mitterreiter, 2021; Bilal e al, 2023; Kallias ez al., 2023; Xu & Li, 2023; Salimi
et al., 2024; Wu et al., 2024).

Professional experience, according to the Resource Dependence Theory (RDT) (Pfeffer &
Salancik, 1978/2003) and Agency Theory (AgT) (Jensen & Meckling, 1976; Fama & Jensen,
1983), can further enhance the BoD members’ ability to perform their roles, shaping the way
they govern/monitor, and the resoutces provided (Dalziel ez al., 2011). Pfeffer and Salancik
(1978/2003) state that experience is essential to making decisions regarding the future, since
firms base their decisions on past expetiences, i.e., on previously taken actions and their
respective consequences, to define future courses of actions and to establish their
expectations regarding the impact these might have. In this sense, considering that prior
experiences can shape decisions and recommendations made, experience can be seen as a
key resource for firms (Hazzaa ef al., 2024). Similarly, the AgT (Jensen & Meckling, 1976;
Fama & Jensen, 1983) highlights the importance of knowledge that cannot be transferred
easily to other firms, in particular, suggesting that decision power should be given to agents
that possess specific knowledge and across different organizational levels, leading to better
decisions. With this in mind, professional experience can thus be seen as something unique
to individuals, resulting from their professional journey, decisions made a long way,

respective consequences, and lessons learned from such.

Additionally, according to Upper Echelons Theory (UET) (Hambrick & Mason, 1984;
Hambrick, 2007), TMT’s strategic decisions will be influenced by their perceptions and
interpretations of the situation being faced, which in turn, are influenced by TMT’s values,
personality traits, as well as, by their experiences (in which, we are assuming, professional
experience is included). In other words, TMT professional experience, together with their
psychological characteristics, will affect firms’ performance by impacting how they process
information (delimiting the field of vision, perception, and understanding of the issues being

dealt with) and the subsequent decisions made.
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Overall, taking into consideration the previously mentioned theories, professional experience
is expected to equip individuals with expertise and a foundation on which they can base their
decisions on, potentially leading to better judgements and decision-making, positively

contributing to firms’ performance — see Figure 3 for a synthesis of the main mechanisms.
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Figure 3: Theoretical framework and hypotheses to be tested on the impact of TMT’s professional
expetience on firms' performance

Source: Own elaboration.
The conclusions of the empirical studies that focus on TMT members’ professional
experience are varied, with most types of professional experience having a statistically
insignificant relationship with firm performance. However, there are studies, such as Dalziel
et al. (2011) and Hazzaa e al. (2024), that do find a positive relationship between certain types

of professional experience with firm performance.

Dalziel ef al. (2011) concluded that outside directors having “functional experience in R&D
areas (e.g. science and engineering)” (p. 1224) will positively impact firms’ R&D expenditure.
Similarly, Hazzaa ez al. (2024) concluded that Iraqi private banks’ financial performance was
positively impacted by CEO’s executive experience (measured as the number of executive
roles, inside or outside the bank, held before their appointment). Moreover, the authors also
state that “these findings are consistent with the recommendations of resource dependency
theory, which states that experience is a vital and invaluable resource for a business” (Hazzaa
et al., 2024, p. 7), potentially resulting from their ability to make more accurate forecasts,

better decisions and define better strategies.
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On the other hand, several studies do not find evidence that certain types of professional
experience significantly impact firm performance. Dalziel ef a/. (2011) found no evidence of
a statistically significant relationship between inside directors’ technical experience and R&D
expenditure, contrary to the positive relationship found with outside directors. Likewise, Xu
and Li (2023) also concluded that R&D intensity was not significantly impacted by CEOs
having studied or worked abroad (overseas experience), nor by BoD’s having past
professional experience in marketing (marketing experience). Moreover, Sidki e¢f al. (2024), in
addition to analysing the impact of education level, also analysed supervisory board members’
management (if they had previously worked in management positions, either in high or in
middle level positions) and industry experience (if they had previously worked in the
industry), having found that both had an insignificant relationship with German state-owned

utility firms’ financial performance.

However, Xu and Li (2023), in addition to the results mentioned above, also find that certain
types of experience can negatively impact firms’ performance — the authors concluded that
the board members’ government experience (having held an experience in the governmental
sector), and CEO’s production (having past experience in production; e.g., having worked
as a frontline worker), and finance experience (having past experience in a finance related

position) hindered R&D intensity of Chinese listed manufacturing firms.

Additionally, Dalziel ez a/. (2011) and Xu and Li (2023) also analysed an innovation-related
dimension of professional experience. While Xu and Li (2023) concluded that CEOs’
innovation experience (having held a position related to R&D or design) positively impacted
R&D intensity, Dalziel ez a/. (2011) found that entreprencurial finance experience (the authors
exemplify with venture capitalists and investment bankers) of inside and outside directors
had a statistically insignificant and negative impact, respectively, on American biotechnology

and pharmaceutical firms’ R&D expenses.

Finally, and based on the theories presented in the previous section, diversity can both
positively contribute to firm performance or create additional challenges for the same (see

Figure 4).
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Figure 4: Theoretical framework and hypotheses to be tested on the impact of TMT’s diversity of
professional experience on firms' petformance

Source: Own elaboration.
The above-mentioned dichotomy of the impact of TMT’s diversity on firms’ performance is
reflected on the results of several empirical studies. For instance, Xu and Li (2023) having
also considered in their analysis CEOs’ professional experience diversity (total number of
past experiences in different jobs/functions), found that it positively impacted R&D
intensity. Furthermore, Geulen ¢# a/. (2024) concluded that there was an inverted U-shaped
relationship between TMT’s functional background heterogeneity (the authors considered
all functional areas in which TMT’s had previously worked in, including their current
position) and large public American firms’ survival. In other words, the probability of firms’
bankruptcy increases with higher levels of TMT’s functional background heterogeneity, but
past a certain point, that relationship becomes negative, meaning that with the increase of

TMT’s functional background heterogeneity, the bankruptcy probability will decrease.

In addition, Krieweth e a/. (2024), analysed 1698 alliances, for the 2005 — 2020 period, and
confirmed that TMT’s functional background diversity is positively associated with the
occurrence of inter-firm coopetition, as well as with its competition intensity in inter-firm
coopetition, and negatively associated with cooperation in inter-firm coopetition.
Additionally, Zhang ¢ al. (2023) concluded that TMT functional background diversity was
positively related with firms’ degree of greenwashing, this effect being strengthen by the

technological innovation, from Chinese A-share listed firms.
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Taking into consideration the theoretical and empirical contributions detailed above, we

hypothesise that:

H2a: TMT with more years of professional experience tend to foster firms’

performance.

H2b: TMT with professional experience in business-related fields is associated with

higher firms’ performance.

H2c: TMT having individuals with diverse professional experiences are associated with

firms characterized by higher levels of performance.

2.4. Other determinants of firm performance

Besides TM'T’s human capital levels and diversity, there is a vast number of variables that are
likely to influence firm performance. We organised these other determinants of firm
performance into four main groups (see Table 1): (workforces’) human capital endowments,

corporate governance characteristics, strategic characteristics, and structural characteristics.

Regarding the first group, workforces” human capital endowments, extant empirical firm-
-level studies often consider employees’ education attainment — measured as the percentage
of highly educated employees (e.g., Danley & Eriksson, 2022; Braunerhjelm & Lappi, 2023)
or as workers’ average formal educational level (e.g., Aghazada & Ashyrov, 2022) — and
formal training, usually presented as a dummy variable assessed by verifying if the firm
provides formal training to its employees or not (e.g., Nijinyah es al, 2024). These
characteristics tend to be positively related to firm performance, since they are expected to
contribute positively to employees’ productivity and innovation capacity through human
capital development (e.g., Teixeira, 2002; Teixeira & Santos, 2016; Braunerhjelm & Lappi,
2023; Njinyah et al., 2024; Baishya ez al., 2025).

Studies focused on firm performance also examine corporate governance characteristics,
most commonly considering variables such as TMT size — measured as the number of
members in TMT (e.g., Peng e# al., 2022). Having in mind the studies of Xie ez a/. (2022),
TMT size it is expected to have a negative impact on firm performance, since it can difficult
decision making, due to the increase on the amount of information to be processed and

associated costs, but also due to the decrease of the contribution that each TMT member
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makes, and the evidence of such effort, leading to weaker monitoring of results, reduction
of members’ motivation and, ultimately, firm performance; notwithstanding, in the study of

Peng et al. (2022) this control variable has a positive impact on firm innovation.

The variables that studies usually rely on to reflect firms’ strategic characteristics include
tirms’ financial leverage (e.g.., Ahamed e# al., 2023; Bai & Mkrtchyan, 2023; Xu & Li, 2023;
Wang e# al., 2025) and their R&D investment intensity (e.g., Kiss ¢z a/, 2022). Allowing to
assess firms’ investment strategy and so, to evaluate firms’ capital structure and investment
strategy, financial leverage can be measured in several ways — as the ratio between firms’ total
liabilities and total assets (e.g., Uyar ez al., 2021; Kramari¢ & Mileti¢, 2022; Urquhart & Zhang,
2022; Kallias e al., 2023; Yilmaz e¢# al., 2023; Herniandez-Atienza et al., 2024; Ullah e al., 2024;
Wu ez al., 2024) or divided by total equity (e.g.., Hazzaa et al., 2024; Veeravel e al., 2024). Also
used to assess firms’ financial and strategic priorities, firms’ R&D investment intensity can
be measured by the ratio between R&D expenses and total assets (e.g., Xu ez al, 2022; Ushie
¢t al., 2024) or divided by total operating revenue (e.g.., Wu & Nguyen, 2024) or by sales (e.g.,
Bonini ez al., 2022; Chen et al., 2022; Zhang et al., 2022), another possibility being the ratio

between R&D employees’ and total number of employees (e.g., Bataineh ez al., 2024).

While the first, leverage, mostly presents a negative effect on firm performance (Kramari¢ &
Mileti¢, 2022; Urquhart & Zhang, 2022; Ullah ez al, 2024), since highly indebted firms may
see their ability to perform their normal and innovative activities jeopardised (Ma ez al., 2024),
R&D intensity usually presents a positive relationship with firm performance (e.g., Bataineh
et al., 2024;"° Ushie et al., 2024; Wu & Nguyen, 2024). This last variable contributes to firms’
having a greater ability to access and absorb external knowledge and technology, and of its
innovation output/outcomes, contributing to sustain competitive advantages and improve
value creation, which positively impact firms’ performance (Chen ez al., 2022; Banerjee &

Deb, 2023; Bischoff ez al., 2023).

Regarding firms’ structural characteristics, past studies have considered firm size — mostly
measured by total assets (e.g., Adams & Baker, 2021; Uyar e al., 2021; Baum ef al., 2022;
Urquhart & Zhang, 2022; Mesnik ez al, 2023; Yilmaz et al., 2023; Hazzaa et al., 2024;
Hernandez-Atienza et al., 2024), total number of employees (e.g., Xu & Li, 2023) or by sales
(e.g., Goll & Rasheed, 2005) —, firm age (e.g., Dalziel ez a/, 2011; Adams & Baker, 2021; Baum

10 This study specifically exhibits a positive relationship between R&D intensity and firm innovation.
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et al., 2022; Kramari¢ & Mileti¢, 2022; Kallias ¢ al., 2023; Geulen ¢t al., 2024; Hazzaa ef al.,
2024; Hernandez-Atienza et al., 2024; Ullah ez al., 2024; W et al., 2024), industry (e.g., Dalziel
et al., 2011; Ahamed ez al., 2023; Istipliler ez al., 2023; Kallias ez al., 2023; Geulen e/ al., 2024),
location — country (e.g., Ahamed ¢7 al., 2023; Yilmaz et al., 2023) or region (e.g., Baum ez al.,
2022) —, foreign ownership — usually presented as a dummy variable that assesses if a firm
has foreign ownership or not (e.g., Adams & Baker, 2021) or measured by the percentage of
ownership held by foreign shareholders (e.g., Verma e# a/., 2022) — and exporting intensity,"
usually measured by the ratio between firms’ exports and total sales (e.g., Bataineh ez al,

2024).

With the exception of two control variables, industry and region, whose impact can vary, the
remaining control variables in this group — firm size, firm age, foreign ownership, and export
intensity — tend to have a positive relationship with firm performance. Overall, the reasoning
behind such expectations is that larger and more established firms benefit from competitive
advantages, economies of scale, financial resources, management expertise and accumulated
knowledge, when compared to recent market entrants (Adams & Baker, 2021; Peng ef al.,
2022), while having foreign investors is expected to lead to a closer monitoring of the firms’
activity, due to information asymmetry and distance from operations, positively impacting
firm performance. Having a higher export intensity can lead to better opportunities
commercially, as well as in technology and knowledge attainment, having a better capacity to
take advantage of the same, having a more efficient innovative capability due to its needs to
adapt and to have different strategies according to various markets (e.g., Bischoff ez al, 2023;
Bataineh ez al., 2024), exporting firms tending to be more productive and to grow faster (e.g.,

Boikos ez al., 2023).

The positive effect of firm size is evidenced by studies such as Adams and Baker (2021) [on
the return on equity (ROE) of British insurers firms|, Uyar e/ a/. (2021) [when measuring
tinancial performance as ROA; however, when measuring it with Tobin’s QQ such impact
became negative, the same impact also being observed in Urquhart and Zhang’s (2022)
study], and Xu and Li (2023) [when analysing firm innovation]. The positive relationship
between firm age and firm performance is shown in the empirical results of Adams and Baker
(2021) [when assessing firm solvency], Kramari¢ and Mileti¢ (2022) and Kallias e a/. (2023);

however, Ullah e a/. (2024), focused on firm innovation, did find a negative relationship.

11 If it is an exporting firm.
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Moreover, the positive impact of foreign ownership on firm performance is evidenced by

Adams and Baker (2021) and Verma 7 a/. (2022). Finally, Bataineh ez a/. (2024) finds a positive

impact of export intensity on firm innovation.

Table 1: Other determinants of firm performance and their respective impact on firm performance

Group of Variable Description Relation with Studies
variables petformance
Wotkforces’ Edqcation Worke-rs’ average formal n Teixeira (2002);
Attainment educational level. . .
Human Braunerhjelm and Lappi
Capital : L (2023); Njinyah ez al. (2024);
. If the fi d
Endowments Training 1 the iom provides training to + Baishya et al. (2025)
its employees.
Corporate Peng et al. (2022); Xic et .
Governance TMT Size Number of members in TMT. - eng et al. ( ); Xie ef al.
L (2022)
Characteristics
;{‘S’:th :)(f)lr“b‘{féfjf;y tiffalto Kramarié and Mileti¢ (2022);
Leverage ,} . quty), - Utrquhart and Zhang (2022);
o assess firms’ investment Wang et al. (2025)
Flrms. strategy. & o ak
Strategic
Characteristics . .
. Bataineh ez a/. (2024); Ushie
R&D Intensity Ratio between R&D expenses + et al. (2024); Wu and Nguyen
and total assets/sales.
(2024)
Upyar et al. (2021); Adams and
Firm Size | Tumber of employees, total + Baker (2021); Xu and Li
assets or sales volume.
(2023)
. Kramari¢ and Mileti¢ (2022);
Firm Age lerI;r;bezrsz}oeaézsénce the + Kallias ez al. (2023); Adams
W " ' and Baker (2021)
Firms’ Dalziel ez afl. (2011); Ahamed
Structural Industry The sector in which the firm +/ et al. (2023); Istipliler ef al.
Characteristics sty operates. (2023); Kallias ez al. (2023);
Geulen ez al. (2024)
Region Operations’ main location. +/ - Baum ez al. (2022)
Foreign If the firm has foreign share n Adams and Baker (2021);
Ownership capital. Verma ez al. (2022)
Expo-rt If the firm sells outside n Batainch ef al, (2024)
Intensity Portugal.

Source: Own elaboration.
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3. Methodology

3.1. Methodological approach

Each research methodology, which can be defined as qualitative, quantitative and/or as
mixed, has its own goals/purposes, advantages, and limitations, with the choice between

them being based on research aims, objectives, and questions.

Given the aim of this study — to analyse the cause-effect relationship between TMT’s formal
education/professional experience and firms’ performance, involving large datasets of firms,
and the following research question: do the level and field of TMT’s formal education and
professional experience contribute to firms’ performance?, a more deductive approach and
a quantitative research method is advisable. This aligns with the fact that we aspire to
determine causal relationships through the statistical analysis of numerical data, resorting to
large datasets and the development of numerical indicators (Verhoef & Casebeer, 1997;
Basias & Pollalis, 2018; Adotjan, 2023; Kuehn & Rohlfing, 2024). This decision is also in line
with the literature analysed, with the majority using quantitative methods, such as panel fixed
effects (FE) model (e.g., Li & He, 2023; Zhang e/ al., 2023; Hazzaa et al., 2024; Hernandez-
Atienza et al., 2024), panel random effects (RE) model (e.g., Xu & Li, 2023; Hazzaa ef al.,
2024), pooled ordinary least squares (POLS) model (e.g., Xu & Li, 2023; Hazzaa ef al., 2024),
hierarchical regression (e.g., Dalziel ez al., 2011; Krieweth e# al., 2024), ordinary least squares
(OLS) regression (e.g., Kallias ef al, 2023; Ullah ez al., 2024; Wu et al., 2024) and logistic
regression (e.g., Geulen ¢t al., 2024).

3.2. Selection of the estimation method

Based on the study’s research question, we have defined the following econometric

specification:
Yie =B+ B2 EDULEVELL‘_t + B3 EDUrypg e T B. EDU_DIV;; + Bs EXPLEVELL',C+ Bs EXPTYPEi,t

+ By EXP_DIVi¢ + Bg X ¢ + Hiy

Where:

y represents firms’ (economic or financial) performance.
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EDU g, tepresents TMT's formal educational level (average years of education or

percentage of graduates).
EDUypg represents TMT’s formal educational type (field of study).
EDU_DIV represents TMT’s diversity in terms of formal education.
EXP gy represents TMT’s average years of experience.
EXPrypg represents TMT’s professional experience type (industry).
EXP_DIV represents TMT’s diversity in terms of professional experience.
X represents the vector containing the control variables.
p represents the error term.

i represents the firm and ¢ represents time.

Following similar studies (e.g., Xu & Li, 2023; Zhang et al, 2023; Hazzaa et al., 2024;
Hernandez-Atienza ef al., 2024), we have chosen to conduct a panel data analysis, since this

approach allows us to track different entities (in this case, firms) across time (Verbeek, 2017;

Hsiao, 2022; Li et al., 2024; Qu et al., 2024).

According to Hsiao (2022), the advantages of using panel data lie in the fact that it improves
the accuracy of estimations and outcome predictions, due to the use of large datasets, as well
as helps to overcome challenges that arise from using cross-sectional or time series data

individually.

The analysis of panel data is usually conducted through at least one of these three analytical
models: FE (e.g., Zhang ez al., 2023; Hernandez-Atienza et al., 2024), RE (e.g., Xu & Li, 2023;
Hazzaa et al., 2024), and POLS model (e.g., Xu & Li, 2023; Hazzaa ef al., 2024). Comparing
the first two models, FE aims to control for (time-invariant) unobserved heterogeneity
and/or omitted variable bias by controlling for characteristics/variables that remain
unchanged over time within individuals/units (Verbeek, 2017; Hill ef a/., 2020; Henderson e#
al., 2021; Hsiao, 2022; Xu & Li, 2023; Breuer & Dehaan, 2024). In other words, FE focuses
on differences within individuals/groups, absorbing time-invariant characteristics through
the control variables (Verbeek, 2017). On the other hand, RE, instead of disregarding such
variations (within and between-entity variations), assumes that those are a result of random

disturbances, i.e., relies on the assumption that the error term (unobserved individual-specific
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characteristics and white noise error term) is uncorrelated with the explanatory variables
included in the model (Verbeek, 2017; Hsiao, 2022; Li et al., 2023), considering variations

within and across groups.

The third model, Pooled Ordinary Least Squares (POLS), treats the panel as a single pooled
dataset and estimates the coefficients using standard OLS, assuming that unobserved
individual-specific effects are either absent or uncorrelated with the explanatory variables
(Verbeek, 2017). When these conditions are held, POLS provides consistent estimates, but
if unobserved heterogeneity exists and is correlated with the regressors, the estimator
becomes biased and inconsistent. Given that the present study considers a large number of
firms over time, where unobserved firm-specific characteristics are likely to be relevant, the

use of POLS is not appropriate.

With this in mind, we have considered the FE model to be the most appropriate approach
to apply in our study, due to the previous mentioned characteristics. This choice will be, later
on, further supported econometrically by the results of the Hausman test (see Table 4, in
Section 4.2.), which rejected the null hypothesis of no correlation between the variables and
the error (associated with individual-specific effects), meaning that it is better to use the FE

model over the RE one (Verbeek, 2017).

Finally, it is important to note that we chose not to use dynamic panel data methods since
the main aim of the study does not focus on the lagged dynamics of the variables (i.e., the
effect of the past on current behaviour), nor would the (somewhat) limited period of our

analysis allow, or be suitable, for such estimation strategy (Verbeek, 2017).

3.3. Procedure of data collection and data sources

The study combines two independent micro databases, Personnel Records (Quadros de Pessoal)
(QP) and Integrated Business Accounts System (Sistema de Contas Integradas das Empresas)
(SCIE), for the period 2010 — 2023.

The period 2010 — 2023 was selected due to its rich structural and macroeconomic
heterogeneity. It includes part of the global financial crisis, particularly the Portuguese
Economic Adjustment Programme, the following recovery, and the COVID-19 pandemic,

providing a unique opportunity to examine firm-level dynamics under varying economic
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regimes. Furthermore, improvements in the harmonization and completeness of the QP and

SCIE microdata, since 2010, ensure consistency and reliability for longitudinal analysis.

QP is an annual administrative dataset collected by the Portuguese Ministry of Labour,
Solidarity and Social Security and managed by the Office for Strategy and Studies (Gabinete
de Estratégia e Planeamento) (GEP). It provides detailed matched employer—employee
information for all private-sector firms operating in mainland Portugal and autonomous
regions (i.e., Azores and Madeira) with at least one paid employee (Statistics Portugal, 2025a).
The dataset includes comprehensive data on individual workers (e.g., gender, age, education,
occupation, wages, contract type), firms (e.g., sector, location, size), and job characteristics
(e.g., working hours, seniority), making it a key source of information for labour market and
organizational studies. Once a year, in November, firms are mandated to participate in the
survey that serves as the basis for this database, with October as the month of reference,
ensuring high coverage and reliability. This database covers annually, on average, around 290
thousand firms and three million workers (see Table Al, in the Appendix), though it can

vary slightly by year due to economic cycles and reporting compliance.

SCIE is a comprehensive statistical database managed by Statistics Portugal (Instituto Nacional
de Estatistica) INE) that consolidates accounting and structural information from non-
-financial and non-insurance firms operating in Portugal. Based primarily on the annual
Simplified Business Information (Informagao Empresarial Simplificada) (IES) submissions, SCIE
provides harmonized data on firms’ balance sheets, income statements, employment, and
activity sectors. It enables detailed analysis of business demography, financial performance,
and productivity at the firm level, being a key resource for economic research and
policymaking, offering high coverage and consistency across time and industries. Typically,
the coverage of SCIE exceeds 400 thousand firms per year,'” considering only societies/
limited liability firms that are actively operating during the full period of analysis — i.e., that
“present a business volume or main expenses (...) different than zero for firms and with a
business volume different than zero for sole proprietorship enterprises” (Statistics Portugal,

2025b, p. 10) —, regardless of their number of employees.

Combining the QP and the SCIE offers a unique and powerful analytical foundation to

examine the impact of the level, type, and diversity of Top Management Teams’ (TMT)

12 T.e., when taking into account sole proptietorship enterprises; otherwise, the number of observations/firms
per year exceeds one million (see Table Al, in the Appendix).
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human capital on firm performance, in Portugal, between 2010 and 2023. The QP provides
rich, individual-level data on managers' demographic and educational characteristics,
occupational roles, and employment trajectories, enabling precise identification and
characterization of TMT composition. When linked with SCIE, which contains detailed firm-
-level financial and structural information, including profitability, productivity, and capital
structure, we gain access to an integrated micro-level dataset that captures both the human
and economic dimensions of organizational performance. This combination allows for an
unprecedented level of analytical granularity, facilitating longitudinal, matched employer-

-employee analysis across a wide range of industries and firm sizes.

Compared to the existing empirical literature (e.g., Boubaker e a/., 2020; Kramari¢ & Miletié,
2022; Hazzaa et al., 2024), which often relies on more aggregated, survey-based, or sectot-
-specific data, this approach enables a comprehensive, population-level analysis with
enhanced internal validity and reduced sample selection bias. Moreover, the integration of
administrative data ensures greater accuracy and consistency over time, contributing to the
scientific novelty of the study by bridging the gap between labour economics, strategic
management, and corporate governance research in a national context rarely explored at this

depth.

The integration of these two databases is done via firm-level identifiers (each firm is given a
fictitious corporate tax identification number). After cleaning and ensuring consistency
across sources (e.g., removing public entities, sole proprietorships, or firms not submitting
complete financial statements), the matched dataset typically includes approximately 220-260
thousand firms, per year, with valid data in both QP and SCIE. Thus, the matched sample
tends to be highly representative of the private, non-financial business sector employing wage

earners in mainland Portugal.

When merging the QP and SCIE databases, using the firms’ identifying code and year as key
variables, it was observed that, even if most observations were matched, there still were
unmatched observations from both the master database (QP) and the using database (SCIE).
This is a reflection of coverage and methodological considerations: while QP considers all
entities, singular or collective, with at least one paid employee, regardless of their economic
and financial performance, the directly collected data (census) being referent to the month
of October of the year in analysis, SCIE targets firms that are economically active throughout

the year in analysis, regardless of the number of (paid) employees, being mainly based on
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indirect sources such as IES (an information that firms are obliged to share and that reflects
the firms’ fiscal year results). Consequently, firms that are present in QP may not be present
in SCIE, and vice versa, and the momentary image transmitted by the two databases may not

be completely aligned.

Regarding the SCIE, we undertook a systematic ‘cleaning’ process to obtain meaningful and
consistent data. Specifically, we eliminated observations related to (see Table A2, in the

Appendix):

» Sole proprietorship enterprises (empresas em nome individual), totalling around 830
thousand firms per year, on average, which refer to a business that is owned and
operated by a single individual, with no legal distinction between the owner and the
business.

* Firms with assets (current and non-current), liabilities (current and non-current) and
equity equal to zero, totalling around 1.4 thousand firms per year, on average, as well
as those with no sales, income or assets, and with one employee (representing around
1.3 thousand firms per year, on average), since we considered that firms with these
accounting characteristics were most probably inactive or with data errors.

*  Firms located in Madeira, Azores, and overseas," totalling around 14 thousand firms
per year, on average.

* Firms belonging to the industries Portuguese Classification of Economic Activities,
Revision 3 (Classificagao Portugnesa de Atividades Econdmicas, Revisao 3) (CAE Rev.3)
from Sections A and B (Divisions 01-09), corresponding to ‘Agriculture; animal
production; hunting; forestry; fishing’ and ‘Mining and quarrying’, respectively, and
from Sections O, T and U (Divisions 84, 97-99), encompassing, respectively ‘Public
administration and defence; compulsory social security’, ‘Activities of households as
employers; undifferentiated production for own wuse’, and ‘Activities of
extraterritorial organizations and bodies’. We excluded the firms of these sectors
(which totalled approximately 15.8 thousand firms per year, on average) due to their
distinct institutional characteristics, limited comparability, and irregular or
incomplete representation in both SCIE and QP microdata. These sectors also

operate under production and labour regimes that diverge significantly from those

13 Corresponding to the codes 20, 30, and 90, respectively, of the Nomenclature of Territorial Units for Statistics
IT (Nomenclatura das Unidades Territoriais para Fins Estatisticosy (NUTSII).
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observed in the business economy, thereby reducing the wvalidity of firm-level

productivity and employment comparisons.

Considering the total firms that were eliminated from SCIE (see Table A2, in the Appendix),
we observe that they are mainly micro (99.5% of the total eliminated firms) or small (0.4%)
firms that operated in ‘Agriculture; animal production; hunting; forestry; fishing” (Section A,
Divisions 01-03 of CAE Rev.3), ‘Wholesale and retail trade; repair of motor vehicles and
motorcycles” (Section G, Divisions 45-47 of CAE Rev.3) and ‘Administrative and support
service activities’ (Section N, Divisions 77-82 of CAE Rev.3), corresponded to 12.9%, 15.0%

and 18.3% of the total eliminated firms, respectively.

After cleaning SCIE database, we merged SCIE and QP, maintaining only the observations

that were present in both databases.

Given that the focus of our study is to understand how the changes in TMT members’
characteristics impact firm performance, we need to exclude from the merged database firms
that do not have TMT in one or more years of our time span (2010 — 2023). That being said,
the firms that were eliminated were mainly characterised as being micro and relatively new
(operating for less than 3 years) (78.0% and 21.2% of the total eliminated, respectively),
operating in ‘Wholesale and retail trade; repair of motor vehicles and motorcycles’ (Section
G, Divisions 45-47 of CAE Rev.3) (25.2% of the total eliminated) and ‘Manufacturing’
(Section C, Divisions 10-33 of CAE Rev.3) (12.6% of the total eliminated), and located in
the North of Portugal (38.9% of the total eliminated), followed by Lisbon and Vale do Tejo
(30.0% of the total eliminated) (see Table A3, in the Appendix).

The final panel, with a total of 2,183,055 observations, encompasses 363,308 firms, being
mostly made up by firms from the North (39.4% of the observations) and Lisbon and Vale
do Tejo (27.7% of the observations), with most of them being micro firms (78.6% of the
observations) and not older than 11 years (represent a cumulative percentage of 51.7% of
the observations). In addition, they are mainly related to “Wholesale and retail trade; repair
of motor vehicles and motorcycles’ (Section G, Divisions 45-47 of CAE Rev.3),
‘Manufacturing’ (Section C, Divisions 10-33 of CAE Rev.3) and ‘Construction’ (Section F,
Divisions 41-43 of CAE Rev.3), representing, respectively, 29.1%, 14.5% and 12.9% of the
observations (see Table A4, in Appendix).
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3.4. Measures / Proxies for the relevant variables

Before presenting the variables used in this study, it is important to highlight that we
identified has being part of firms’ TMT those individuals whose occupation was categorized,
under the Portuguese Classification of Occupations 2010 (Classificagao Portugnesa das Profissoes
2070) (CPP 2010), as one of the following codes: 112 (Managing Directors and Chief
Executives), 12 (Administrative and Commercial Managers), 13 (Production and Specialized
Services Managers), or 14 (Hospitality, Retail and Other Services Managers) (Alexandre ez al.,
2021); and if not under any of these, those that were categorised as being the employer under

the variable representative of employment status (code 1 of ‘sitpro’ in QP).

As observed in Table 2, the dependent variables of the present study revolve around two
types of firm performance — economic performance, measured by gross value added (with
market and factor prices) in absolute terms and per employee (i.e., viewed as a proxy for
labour productivity) having created also the logarithmic form of these four variables (e.g.,
Atdito e al., 2022; Masso & Vahter, 2023), and financial performance, measured by return
on assets (ROA) or return on equity (ROE) (e.g., Kramari¢ & Mileti¢, 2022; Sidki e al., 2024).
Data was retrieved from SCIE database, the original values being initially adjusted using the

GDP deflator.™

The core independent variables include TMT’s formal education level (EDU_LEVEL) and
field of study (EDU_TYPE), professional experience level (EXP_LEVEL) and industry/
sector of activity (EXP_TYPE); as well as TMT’s formal education diversity (EDU_DIV)
and professional experience diversity (EXP_DIV). The information for these measures was

mainly retrieved from QP database.

Formal education and professional experience levels refer to the average years of schooling

(EDU_LEVEL) " and average years of professional experience of its TMT members

14 Values were converted to constant prices, having 2012 as the year of reference, with the following deflator:
0.93872 (2010), 0.97302 (2011), 1.00274 (2013), 0.99996 (2014), 1.00483 (2015), 1.01094 (2016), 1.02477 (2017),
1.03496 (2018), 1.03846 (2019), 1.03833 (2020), 1.05147 (2021), 1.13383 (2022), 1.18271 (2023). These deflators
were based on Statistics Portugal (2025c).

15 Since the educational level of individuals was originally reflected by the QP’s categorical variable ‘habil2’, we
associated to each category an average number of education years. The association used is presented in Table
A5, in Appendix.
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(EXP_LEVEL),' respectively, aggregated per firm. It was also created a second vatriable to
assess TMT’s formal education level, PERC_DIPLOMADO_TMT, that represents the
percentage of TMT members that have a university degree (identified by having more than

15 years of average years of schooling, based on the individual’s average years of schooling).

The type of formal education (EDU_TYPE) and professional experience (EXP_TYPE)
relate, respectively, to the degree/course and industry/sector of activity that the TMT

member has and has worked in.

Regarding TMT’s formal education field, we began to aggregate the different categories of
the variable ‘habil” from the QP database into a single variable that represents the individual’s
field of study (see Table A6, in Appendix), followed by the creation of several variables that
calculated the percentage of TMT’s members that had a specific field of study (e.g.,
percentage of TMT members that have a degree, regardless of its level, in Arts or in Health).
When constructing the estimation models, we used as main proxies for TMT’s type of formal
education the percentage of TMT with a degree in a Science, Technology, Engineering, and
Mathematics (STEM) field (e.g., Schmid & Mitterreiter, 2021; Ullah e al., 2024) and with a
degree in Business (e.g., Schmid & Mitterreiter, 2021; Sidki e al, 2024); from these two
variables, we created two additional binary variables that assumed value 1 when the above
mentioned percentages were higher than 0, in other words, they assume value 1 when at least
one member of the TMT has a STEM (TEM_STEM) or a Business (TEM_BUSINESS)

degree, respectively.

In order to analyse hypothesis Hlc “TMT with formal education in fields related to firms’
activities is likely to enhance firms’ performance’, we created the binary variable
TMT_EDU_IND, that assumes value 1 when at least one TMT member has formal
education in a field of study associated with the firm’s main activity. To make such
identification/matching, we created an association key to connect fields of study and
industries (see Table A7, in Appendix). We created an additional two alternative variables:
PERC_TMT_EDU_IND, which represents the percentage of TMT members with formal
education in a field of study associated with firms’ industry, and, MA]_TMT_EDU_IND, a

16 Since there was no variable that reflected the total number of years an individual has been professionally
active, we measured this variable by deducting to the individual’s age the average number of years of education,
minus 6 years (which represent the period in which school is not mandatory (e.g., kindergarten), up to the first
year of primary school and that are not taken into account in our association of average years of education).
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binary variable which identifies when the majority of the members of the TMT have formal

education in a field of study associated with the industry.

Respecting TMT’s professional experience, we created two variables, the first (TMT_
SAME_INDUSTRY_EXP) is a binary variable that assumed value 1 when at least one
members of the TMT had past professional experience in the same industry as the one of
the firm he/she was working on (in a given year), and assumed value 0 if otherwise; as an
alternative, we also created the wvariable TOTAL_INDUSTRY_EXPERIENCE, that
represented the total number of different industries TM'T’s members had experience in, as a
whole."” Similarly to what we did with TMT_EDU_IND (creating additional variables with
the percentage of members and identifying when the majority of TMT members satisfied the
criteria), we created an additional two variables for TMT_SAME_INDUSTRY_EXP —
PERC_TMT_SAME_INDUSTRY_EXP and MA]_TMT_SAME_INDUSTRY_EXP — the
first representing the percentage of TMT members with past professional experience in the
same industry as of the current firm he/she is working on, and the second, a binary variable,
that assumed value 1 when the majority of TMT members had past professional experience

in the same industry as the one of the firm he/she was working on (in a given year).

Given the different alternative variables created for identifying TM'T’s formal education level
(AVG_EDU_YEARS_TMT and PERC_DIPLOMADO_TMT); formal education type
[field of study] (PERC_STEM_TMT, PERC_BUSIN_TMT, TEM_STEM, TEM_
BUSINESS, TMT_EDU_IND, PERC_TMT_EDU_IND and MAJ_TMT_EDU_IND)
and professional experience type [industry] (TMT_SAME_INDUSTRY_EXP, TOTAL_
INDUSTRY_EXPERIENCE, PERC_TMT_SAME_ INDUSTRY_EXP and MAJ_TMT_
SAME_INDUSTRY_EXP), we created different models considering these different
options, and later we present the results that arose from these different models, constituting

in this way a robustness analysis.'®

QP also provided the information needed to assess the diversity of TM'T’s formal education
and professional experience (both in terms of level and type — field and industry). When
analysing the diversity of the average years of formal education and experience of a firm's

TMT members, since both variables are measured in years, we resorted to the standard-

17 These two options result from the difficulty to create a single variable that fully represents all the different
industries the TMT members have experience in.
18 In Table 2, we identify, for the core independent variables, the models in which they are used.
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-deviation of EDU_LEVEL and EXP_LEVEL. Regarding the diversity of TMT members’
field of study and industry, we applied two indices that assess categorical heterogeneity, the
Blau index (mathematically equivalent to the Gini-Simpson index) and the Shannon index,
respectively. The reason behind for the use of these two indices arises from the fact that
EDU_TYPE is associated to the QP’s variable ‘habil’ (academic qualifications), which
corresponds to the highest degree obtained by individuals; as such, each person only has an
associated field of study (i.e., one person cannot have more than one field of study). The
same does not apply to when we identified the industries in which TMT members” have prior
experience in (i.e.,, one person can have more than one industry in which they have

experience).
The control independent variables include (see Table 2):

1) employees” human capital, encompassing (e.g., Braunerhjelm & Lappi, 2023; Njinyah ez
al., 2024; Baishya ef al., 2025) the average years of formal education attained by employee’s
(.e., of employees not identified of being part of the TMT) (AVG_EDU_YEARS_
WORKERS), and investment in employee training (TRAIN_EMP), represented by a binary
variable that assumed value 1 if firms provide training to their workers (i.e., when they have

training expenses) and 0 if not;

2) firms’ corporate governance characteristics, namely the TMT size (TMT_SIZE), measured

by the total number of individuals in the TMT (e.g., Peng e# al., 2022; Xie et al., 2022);

3) firms’ strategic characteristics, which include leverage, measured by total debt divided by
total equity (LEV) (e.g., Kramari¢ & Mileti¢, 2022; Wang e/ al., 2025), and R&D intensity
(RD_INT), a binary variable which assumed value one if firms have expenses with R&D
(e.g., Bataineh et al., 2024; Wu & Nguyen, 2024); and

4) firms’ structural characteristics, which comprise firm size (SIZE), reflected by the
categorical vatiable of size by number of employees,'” firm age (AGE), i.e., number of years
since the firms’ foundation (e.g., Kramari¢ & Mileti¢, 2022; Kallias ef a/., 2023), industry
(IND)” in which the firm operates (e.g., Ahamed e# a/, 2023; Kallias ¢z al., 2023; Geulen ef
al., 2024), region (REG),” location where the firm operates by NUTS 1I (e.g., Baum 7

19 See Table A8, in the Appendix.
20 See Table A9 and A10, in the Appendix. The first presents the codes of CAE Rev.3, while the second presents

the key used to create this variable (i.e., used to transform CAE Rev.3, into overall industries).
21 See Table A11, in the Appendix.
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2022), foreign ownership (MAJ_FOR_OWN) a binary variable with value one if the foreign
capital share is over 50% of the total capital, and export intensity (EXP_INT), measured by

the percentage of sales outside Portugal over total sales (e.g., Bataineh ez a/, 2024).

Table 2: Main variables description and data sources

Variable Name Description Source

Gross value added at market prices (log ) GVA_MP).

Gross value added at factor prices ((log ) GVA_FP).

Gross value added at market prices per employee (i.c.,
divided by total number of  employees)
(log )GVA_MP_EMPL).

Economic SCIE

Dependent

variable Firm performance Gross value added at factor prices per employee

((log )GVA_FP_EMPL).

Net results over total assets (ROA_NR).

. . SCIE
Earnings before interest and taxes over total assets

Financial [EBIT] (ROA_EBIT).

Net results over total equity (ROE). SCIE

Core independent variables

Level (EDU_LEVEL) Aggregated  average education years by firm
- (AVG_EDU_YEARS_TMT). Used in models 1, 3 10 10.
TMT members’ formal education QP

level (e.g., high school, bachelot's,

- Percentage of TMT members with at least a bachelor’s
master's, doctorate). degree (PERC_DIPLOMADO_TMT). Used in model 2.

Percentage of TMT members with a degree in a STEM
field (PERC_STEM_TMT). Used in models 1, 2 and 6 to
10.

Percentage of TMT members with a degree in a
business field (PERC_BUSIN_TMT). Used in model 3.

Identifies if there is at least one TMT member with a
degree in a STEM field (TEM_STEM) |binary
variable|. Used in model 4.

Formal
Education Identifies if there is at least one TMT member with a
Field of Study (EDU_TYPE) degree in a business field (TEM_BUSINESS) [binary

variable|. Used in model 5.
TMT members’ scientific field of QP

study.

Identifies when at least one member of the TMT has
formal education in a field of study associated with
firms industry (TMT_EDU_IND) [binary variable].
Used in models 1 10 8.

Percentage of TMT members with formal education in
a field of study associated with firms industry
(PERC_TMT_EDU_IND). Used in model 10.

Identifies when the majority of TMT members have
formal education in a field of study associated with
firms industry (MAJ_TMT_EDU_IND) [binary
variable|. Used in model 9.
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Variable Name Description Source
Standard-deviation of the EDU_YEARS_TMT
Diversity (EDU_DIV) Vgriab'les (DIV_EDU_YEARS_tFMT), representing
diversity of education level. Used in models 1 10 10.
Different academic backgrounds QP
among membets of TMT (level and Diversity index regarding the TMT’s different fields of
type)- study (DIV_EDU_FIELD_TMT), representing the
diversity of the education field. Used in models 1 o 10.
Number of years since the beginning of the TMT
members’ professional career, measured by subtracting
Level (EXP_LEVEL) the TMT member’s age from the years of their average QP
education and  from  another  six  years
(AVG_EXPERIENCE_TMT). Used in models 1 to 10.
Identifies when at least one member of the TMT has
experience in the same industry as the firm it works in
(TMT_SAME_INDUSTRY_EXP) [binary variable].
Used in models 1 to 5, and 9 to 10.
Represents the total number of industries that TMT, as
a  whole, has experience in (TOTAL_
Industry (EXP_TYPE) INDUSTRY_EXPERIENCE). Used in model 6. op
Industries in WhiCh TMT members Percentage of TMT members with experience in the | /SCIR
Professional have past experience. same industry as the firm it works ip
Experience (PERC_TMT_SAME_INDUSTRY_EXP). Used in
model 7.
Identifies when the majority of TMT members have
expetience in the same industry as the firm it works
in MAJ_TMT_SAME_INDUSTRY_EXP) [binary
vatiable|. Used in model 8.
Standard-deviation of the EXP_YEARS_TMT
variables (DIV_EXP_YEARS_TMT), representing
Diversity (EXP_DIV) diversity of expetience level. Used in models 1 1o 10.
. . . P
Different professional expetience Diversity index of the different industries where <
backgrounds among members of | members have experience in | /SCIE
TMT (level and type). (DIV_EXP_INDUSTRY_TMT), representing the
diversity of experience field/industry. Used in models
110 10.
Other independent / control variables (X) — Used in models 1 20 10.
Employees’ formal education > :
, (AVG_FDU_YEARS_WORKERS) Workers’ average formal educational level. QP
Workforce’s
human capital : : : .
Training (TRAIN_EMP) Ide?njclﬁes -1f firms . have expenses with employee SCIE
training [binaty variable].
Corporate
governance TMT Size (TMT_SIZE) Number of individuals in firms’ TMT. QP
characteristics
Leverage (LEV) Ratio between total debt and equity. SCIE
Strategic
characteristics R&D Intensity (TEM_RD) Identifies ﬁtjms that‘ invest in R&D (with R&D SCIE
expenses) [binary variable].
Firm Size (FIRM_SIZE) Number of total employees in the firm [categorical QP
Structural variable].
characteristics
Firm Age (FIRM_AGE) Number of years since the firm’s foundation. QP
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Variable Name Description Source

Industry (IND) Industry firms operate in [categorical variable]. SCIE

Firms’ main location (identified by NUTS II)

[categorical variable]. SCIE

Region (REG)

Identifies firms with majority foreign ownership
(over 50% of their capital is foreign) [binary QP
variable].

Foreign ownership
(MAJ_FOR_OWN)

Export intensity (EXP_INT) Percentage of sales outside Portugal of total sales. SCIE

Year (YEAR) QP

Source: Own elaboration.

It is important to take note that, since QP has its information regarding employees
disaggregated at a worker level (i.e., the observations present in the employee portion of this
database represent an employee in a given firm), it was necessary to ‘gcollapse’ (STATA

command) the individual’s characteristics to a firm-level view.

As a title of example, we first worked to define the average levels of education at the
employees’ level (individual view) in the QP database (initial variable named EDU_YEARS),
for both TMT (EDU_YEARS_TMT) and remaining employees (EDU_YEARS_
WORKERS, later used to create the control variable AVG_EDU_YEARS_WORKERS);
then, we had to aggregate all the observations of employees/TMT of a given firm by using
the command ‘gcollapse’, which, in this particular case, calculated the average of the initially
created variables EDU_YEARS (creating automatically a variable which we named
AVG_EDU_YEARS_TMT and another AVG_EDU_YEARS_WORKERS). Accordingly,
AVG_EDU_YEARS_TMT represents the average of the TMT members’ average years of

formal education per TMT and firm.
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4. Empirical Results

4.1. Descriptive statistics analysis

The economic performance variables — gross value added at market prices and factor prices,
in absolute terms (GVA_MP, GVA_FP) and per employee (GVA_MP_EMPL, GVA_FP_
EMPL) present 2,183,055 observations (Table 3). In this sample, the real gross value added
is, on average, of 415,476.1 euros (standard-deviation of 6,159,297 euros), at market prices,
and of 416,316 ecuros (standard-deviation of 6,077,245 euros), at factor prices; while the
average values, per employee, are around 21 thousand euros — on average, 21,470.6 euros per
employee (standard-deviation of 201,699.3 euros), at market prices, and 21,422.5 euros

(standard-deviation of 188,683.5 euros) per employee, at factor prices.

Regarding the financial variables — ROA_NR, ROA_EBIT and ROE — we observe that, on
average, the companies seem to be unprofitable (suggested by the negative averages across
these variables); however, these variables present high standard-deviations and extreme
values as their minimum and maximum demonstrate an highly skewed distribution — this was
taken into consideration when analysing the results of the different models with these

variables as dependent variables (this issue will be addressed in the next section).

Regarding the independent variables, the ones related to TMT’s formal education level,
AVG_EDU_YEARS_TMT and PERC_DIPLOMADO_TMT, they include 2,178,949 and
2,183,055 observations, respectively. The variable representing TMT’s average years of
formal education (AVG_EDU_YEARS_TMT) has an average value of 10.72, indicating
that, on average, TM'T members have not completed higher education (which would typically
correspond to, at least, 15 years of completed formal education). This aligns with the fact
that, when observing the average PERC_DIPLOMADO_TMT, we can see that, on average,
27.9% of TMT members have a higher education degree.

On the other hand, the variables regarding TMT’s members’ formal education field —
PERC_STEM_TMT, PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS —, all
involving 2,183,055 observations. The first two variables, PERC_STEM_TMT and PERC_
BUSIN_TMT, present an average of 6.8% and 6.1%, respectively, indicating that, on average,
a small portion of TMT members have education on these fields. The remaining two

variables, TEM_STEM and TEM_BUSINESS, present that a small portion of our total
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observations have TMTs in which at least one member has a degree in these fields (these

two variables present an average of 9.2% and 9.0%, respectively).

With respect to the variables representative of the connection between TMT members’ field
of study and firms’ main activity — TMT_EDU_IND, PERC_TMT_EDU_IND and MA]J_
TMT_EDU_IND - their average values (0.11, 9.17 and 0.10, respectively) suggest that there
is only a small portion of the total observations where TMT members have formal education

in a field of study related to the firms’ industry.

In addition, in the variables representative of TMT’s formal education diversity, DIV_EDU_
YEARS_TMT and DIV_EDU_FIELD_TMT, with 2,181,380 and 2,183,055 observations,
respectively, it can be observed that while diversity does exist in some companies, on average,

there is small heterogeneity in TMT’s academic background.

Moving on to the experience variables, the variable representative of TMT’s average
experience level (in years) — AVG_EXPERIENCE_TMT — presents an average of 30.5,
meaning that, on average, TMT’s average experience level is of 30.5 years. When analysing
TMT’s experience type, the variable TMT_SAME_INDUSTRY_EXP shows that TMT
members have mostly experience in the same industry as the one of the company they are
currently working in, with 97.7% of the observations having at least one member of its TMT
with prior experience in the firm’s industry (as seen by its average), this is also supported by
the two alternative variables for TMT SAME_INDUSTRY_EXP — PERC_TMT SAME
INDUSTRY_EXP and MAJ_TMT_SAME_INDUSTRY_EXP — which show that, on
average, 96% of TMT members have experience in the same industry as the one of the
company they are currently working (in a given year) and that 97.5% of the observations
have the majority of TMT members with professional experience in the firm’s industry. The
variable TOTAL_INDUSTRY_EXPERIENCE still suggests that, while there is high degree
of industry specialization, there still is a presence of other industry experience with TMT
having, on average, experience in 1.5 industries. These conclusions are also supported by the
variable representative of professional experience diversity across industries, DIV_EXP_
INDUSTRY_TMT, which demonstrates that, on average, there is low diversity of industries
in which TMT members’ have experience in, as well as, when concerned to the diversity in

terms of years of experience (as seen by DIV_EXP_YEARS_TMT).
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With respect to the control variables, most of them present 2,183,055 observations, with the
exception of AVG_EDU_YEARS_WORKERS and LEV with 1,788,124 and 2,182,989

observations, respectively.

Similarly to what was demonstrated by the variable representative of TMT’s average
education years, the control variable for employees’ (non TMT) average education years —

AVG_EDU_YEARS_WORKERS — also seems to show that the average education level of

employees is, on average, 9.7 years, i.e., not holding higher education degrees.

Furthermore, it appears to be rare for companies to invest in employee training, having R&D
activities and having foreign ownership over the 50%, in particular on average, only 0.81%
of the observations report to have employee training (TRAIN_EMP), 1.6% report having
R&D spending (TEM_RD) and 2% with predominantly foreign capital (MAJ_FOR_OWN).
Additionally to being mostly domestically owned, most of the companies are, on average,
14.2 years old (FIRM_AGE) and with a small exporting intensity (EXP_INT presents an
average of 6.64%); they can also be characterised as being mainly micro companies (79.27%
of the observations), from the North (39.38% of the observations), of trade activities
(29.06% of the observations) — see Table A4, in Appendix. The size of TMT are
predominately of a small scale, with TMT_SIZE presenting an average of 1.56 (~2)

members.
Firm Size Region
3% 1%

® Micro (up to 9 = North

employees)
Lisbon and Vale
Small (10 - 49 do Tejo
lov

employees) m Centro

m Medium (50 - 249
employees) m Algarve

m Large (250 or + Alentejo
employees)

Figure 5: Sample composition by firm size Figure 6: Sample composition by region

Source: Own elaboration.
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Table 3: Variables'

descriptive statistics

Variable Name

Descriptive Statistics

Obs. Average St. Dev. Min. Max.
GVA_MP 2183055 415476.1 6159297 -4.04¢+08 1.34e+09
GVA_FP 2183055 416316 6077245 -4.04¢+08 1.30e+09
GVA_MP_EMPL 2183055 21470.63 201699.3 -2.30e+07 8.10e+07
'_% GVA_FP_EMPL 2183055 2142251 188683.5 -2.30e+07 7.61e+07
= Economic
§ log GVA_MP 2028 349 11.20884 1.576283 -0.1678084 | 21.01438
g Firm log GVA_FP 2035707 11.21603 1.572197 -0.1678084 | 20.98567
g performance
5 log GVA_MP_EMPL 2028 349 9.629923 0.9231772 -2.423104 18.2097
=%
o
(=] log GVA_FP_EMPL 2035707 9.635911 0.9112199 -1.410763 18.14725
ROA_NR 2181959 -0.6297143 176.5202 -245360.5 5665.478
Financial ROA_EBIT 2181959 -0.5982276 173.503 -241163 5665.478
ROE 2182898 -0.1650899 262.3705 -237608 65066.5
AVG_EDU_YEARS_TMT 2178 949 10.72123 3.638677 0 20
EDU_LEVEL
PERC_DIPLOMADO_TMT 2183055 27.87564 42.74696 0 100
PERC_STEM_TMT 2183055 6.770249 23.18661 0 100
PERC_BUSIN_TMT 2183055 6.144862 21.71476 0 100
TEM_STEM 2183055 0.091945 0.2889484 0 1
EDU_TYPE TEM_BUSINESS 2183055 0.0896702 0.2857088 0 1
3 TMT_EDU_IND 2183055 0.1129958 0.3165877 0 1
:'::s PERC_TMT_EDU_IND 2183055 9.168185 27.3382 0 100
<
t MAJ_TMT_EDU_IND 2183055 0.0990745 0.298762 0 1
=
é DIV_EDU_YEARS_TMT 2181 380 0.4782823 1.241522 0 11.31371
¢ | EDU_DIV
_g;" DIV_EDU_FIELD_TMT 2183055 0.0487873 0.1514642 0 0.859097
=
= EXP_LEVEL AVG_EXPERIENCE_TMT 2170974 30.53595 11.13045 0 62
TMT_SAME_INDUSTRY_EXP 2183055 0.9767665 0.1506443 0 1
TOTAL_INDUSTRY_EXPERIENCE 2183055 1.491064 1.171828 1 29
EXP_TYPE
PERC_TMT_SAME_INDUSTRY_EXP 2183055 96.01721 16.91813 0 100
MAJ_TMT_SAME_INDUSTRY_EXP 2183055 0.9745595 0.1574588 0 1
DIV_EXP_YEARS_TMT 2173 831 2.146104 4.7351 0 41.01219
EXP_DIV
DIV_EXP_INDUSTRY_TMT 2183055 0.2297658 0.4040165 0 3.262569
AVG_EDU_YEARS_WORKERS 1788 124 9.728086 2.851407 0 20
o TRAIN_EMP 2183055 0.0080584 0.0894064 0 1
;w-: TMT_SIZE 2183055 1.563276 4.283612 1 1528
)
& | LEV 2182898 2.272147 15.39154 -82.89287 130.8854
]
-g TEM_RD 2183055 0.0160097 0.1255124 0 1
1
g FIRM_SIZE 2183055 1.253028 0.5765479 1 9
3]
> | FIRM_AGE 2183055 14.16667 13.11752 0 525
=)
'qé IND 2183055 13.79974 6.589714 1 34
o)
_g REG 2183055 14.35613 2.771891 11 18
=)
'5 MAJ_FOR_OWN 2183055 0.0198662 0.1395405 0 1
<=
& | EXP_INT 2183055 6.643908 20.82797 0 100
YEAR 2183055 2016.634 4.069237 2010 2023

Source: Own elaboration.
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4.2. Presentation of the estimation models

To test our hypotheses, we have estimated 10 models, using panel data with fixed effects, for
each of the dependent variables (i.e., economic and financial performance indicators) created,
with the changes between models resting in the alternative independent variables used to

assess TMT’s level and type of formal education, and type of professional experience.

We have estimated the models for each of the created dependent variables always using fixed
effects, distinguishing them from one another through the change of a single variable in each
model (when compared to the first model). Looking at Table 4, in Model 1, formal
education is assessed by average education years (AVG_EDU_YEARS), the percentage of
TMT members with a degree in STEM (PERC_STEM_TMT) and identified when at least
one TMT member had formal education in a field of study connected to the firm’s industry
(TMT_EDU_IND) and had prior experience in the firms’ industry (TMT_SAME_
INDUSTRY_ EXP). The aforementioned variables of Model 1 are the ones that are changed
(one by one) in the following models (with the changes made in Model 2 were not applied
to the following models, for example), concerning TMT’s formal education level, formal
education type [field of study] and professional experience type [industry]. In addition to
these, Model 1 assesses the diversity of education years (DIV_EDU_YEARS_TMT) and
field of study (DIV_EDU_YEARS_TMT), TMT’s average years of professional experience
(AVG_EXPERIENCE_TMT) and the diversity of years of professional experience
(DIV_EXP_YEARS_TMT) and industry (DIV_EXP_INDUSTRY_TMT) — these five

variables, together with all the control variables, remain unchanged throughout the models.

When transitioning to Model 2, the only change lies with the fact that TMT education level
is no longer measured by AVG_EDU_YEARS, but by the percentage of TMT members’
with an university degree (PERC_DIPLOMADO_TMT); from this second model onwards,
we consider AVG_EDU_YEARS to assess formal education level.” In Model 3, in

22 In this table is presented the estimation results for our main six model (Models 1 to 6) considering logarithm
of real gross value added, at market prices, per employee, as the dependent vatiable; while Table A12; in
Appendix, presents the results for Models 7 to 10 for the same dependent variable. This aspect will be further
developed in the following section.

Please bear in mind that the following presentation of the construction of Models 1 to 10 also applies to the
estimations shown in Tables A13 to A22, with the only difference being the dependent variable used.

23 It is important to keep in mind that the differences between models we present here are always when
compared to model 1, i.e,, the changes in variables (facing model 1) made in one model do not apply to the
following models.
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comparison to Model 1, we changed PERC_STEM_TMT for PERC_BUSIN_TMT;
similarly, in Models 4 and 5, instead of considering the percentage of TMT members with
those fields of education (i.e., STEM and Business), we identified when at least one TMT
member had a degree in such (i.e., when compared to Model 1, PERC_STEM_TMT was
replaced for TEM_STEM, in Model 4, and TEM_BUSINESS, in Model 5). Model 6 differs
from model 1 by considering the total number of industries in which TMT, as a whole, had
prior experience in (TOTAL_INDUSTRY_EXPERIENCE), instead of TMT_SAME_
INDUSTRY_EXP.

In addition to the six models, and as shown in Table A12, in Appendix,** we created another
four auxiliar models, as a way to further explore the robustness of our estimations, once
again changing one variable at the time when comparing to Model 1 — Models 7 to 8, instead
of TMT_SAME_INDUSTRY_EXP consider PERC_TMT_SAME_INDUSTRY_EXP
and MA]_TMT_SAME_INDUSTRY_ EXP (i.e., instead of identifying when at least one
TMT member had prior experience in the firms’ industry, it analyses the percentage of
members and when the majority of TMT members fall under this condition); Models 9 to
10, instead of considering when at least one TMT member had formal education in a field
of study connected to the firm’s industry (TMT_EDU_IND), consider when the majority of
TMT members (MAJ_TMT_EDU_IND) and the percentage of such (PERC_TMT_
EDU_IND) that fall under such condition.

4.3. Test of hypotheses

In Table 4, we present the results of the main models (Models 1 to 6) for the logarithm of
the economic performance variable GVA_MP_EMPL (real gross value added, at market
prices, per employee — log GVA_MP_EMPL); while the results of Models 7 to 10, for the

same dependent variable, are presented in Table A12, in Appendix.

The results presented in Table 4, for the most part, do not differ from those obtained with
the remaining economic performance variables (GVA_MP, GVA_FP, GVA_FP_EMPL),
demonstrating the robustness of our estimations — see in Table A13-A19, in the Appendix.
However, when performance of the firms is measured by the financial variables (ROA_NR,

ROA_EBIT and ROE), some differences arise — see in Table A20-A22, in the Appendix.

24 Please bear in mind that the following presentation of the construction of Models 1 to 10 also applies to the
estimations shown in Tables A13 to A22, with the only difference being the dependent variable used.
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Because accounting-based profitability measures in Portugal over 2010 — 2023 are materially
affected by heterogeneous factors, such as, accounting regimes (Accounting Standardisation
System [Sstemna de Normalizacao Contabilistica] (SNC) tiers), tax-policy features (including the
2014 Corporate Income Tax [Imposto sobre o Rendimento das Pessoas Coletivas) (CI'T/IRC) reform
and local/state surtaxes), audit-quality and earnings-management dynamics documented in
national studies, and large episodic policy interventions (crisis-era subsidies and moratoria),
we treat ROA and ROE as secondary / robustness measures and focus our interpretation
on real gross value added (GVA) and GVA per employee (see OECD, 2001; Alves, 2012;
Pereira & Alves, 2017; Lopes, 2018). First, GVA is recommended, by Eurostat and Statistics
Portugal, as the standard measure for assessing productivity and economic contribution, as
it directly reflects firms’ capacity to generate value through production activities and is less
affected by financial structure, depreciation policies, or extraordinary items. In contrast,
ROA and ROE are accounting-based measures whose numerators (net results or operating
income [EBIT]) and denominators (assets or equity) are highly sensitive to recognition and
valuation choices. Second, during the period under analysis, Portugal implemented the IFRS-
-inspired ‘SNC’, which operates with three regimes (full, simplified, and micro-entity
standards). This tiered system means that firms of different sizes follow different recognition
and measurement rules, affecting key components of ROA and ROE. As the sample includes
a large share of small and medium-sized enterprises (SMEs), such heterogeneity undermines
the comparability of accounting-based returns. Third, the Portuguese corporate tax system
introduces additional distortions. Besides changes in the statutory corporate tax rate, firms
are subject to layered surcharges (municipal derrama and state surcharge) and “autonomous
taxation” on certain expenses (e.g., vehicles, undocumented costs, and some management
bonuses). These elements influence reported net results independently of operational
efficiency, thereby contaminating ROA and ROE measures. Fourth, empirical studies have
documented earnings management practices in Portuguese non-listed firms, particularly
through discretionary accruals; these practices alter accounting profitability indicators, but
have less direct impact on GVA (Alves, 2012). Finally, during crisis periods such as the
sovereign debt crisis (2011 — 2013) and the COVID-19 pandemic (2020 — 2021), subsidies,
moratoria, impairments, and revaluations disproportionately affected reported profits and
equity, generating swings in ROA and ROE not necessarily aligned with operational

performance.

43



Taken together, these factors suggest that financial performance indicators in Portugal during
this period are subject to substantial institutional and reporting noise, which reduces their
validity as measures of underlying firm performance. In contrast, economic performance
indicators based on real GVA and real GVA per employee offer a more robust and
conceptually consistent basis for evaluating the impact of top management teams’ human
capital. For these reasons, the discussion of results focuses primarily on the economic

performance measures, while financial ratios are reported as supplementary outcomes (Table

A20-A22, in the Appendix).

Before turning to the substantive interpretation of results, it is important to consider the
robustness and adequacy of the estimated models. Across all specifications, the Breusch—
Pagan test strongly rejects the null of homoskedasticity (p-value smaller than 0.1%; ‘p <
0.001"), justifying the use of robust standard errors. The Hausman test consistently indicates
that the fixed effects estimator is appropriate, confirming that unobserved firm-specific
heterogeneity is correlated with the explanatory variables (Verbeek, 2017). The models
explain around 4% of the within-firm variation in performance (R? = 0.04),” across models,
which is comparable to other large-scale panel studies of TMT and firm outcomes (e.g.,
Urquhart & Zhang, 2022; Hernandez-Atienza ef al., 2024), where explanatory power tends
to be modest due to the multifactorial nature of performance. Importantly, all specifications
yield highly significant F-statistics (p < 0.001), confirming the joint explanatory power of the
included variables. Moreover, variance inflation factors (VIFs) remain well below
conventional thresholds (maximum = 6.3),* suggesting no serious multicollinearity

concerns. Taken together, these indicators support that the models are correctly specified,

statistically sound, and provide a reliable basis for hypothesis testing.

Across all model specifications, as presented in Table 4, the results show a consistent and
statistically significant positive relationship between TMT’s level of education and firm
performance, as measured by real gross value added per employee. In particular, in Model 1,

an additional year of TMTSs' average education years is associated with a 0.3% increase,

25 The reported R? corresponds to the within R? from the fixed effects estimation. It measures the proportion
of the variation in the dependent variable within individuals over time that is explained by the explanatory
variables, after controlling for unit-specific fixed effects. Unlike the overall R?, it does not capture variation
between individuals, as this is absorbed by the fixed effects.

26 This represents the highest maximum VIF value of the models analyzing the impact of TMT’s formal
education and professional experience on economic performance (measured as the logarithm of real gross value
added, at market prices, per employee) are registered in Model 6.
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statistically significant at 1% significance level, in real gross value added per employee, at
market prices, regardless of the model formulation (i.e., Models 3 to 6 corroborate this
result). This positive effect is equally significant when analysing the percentage of TMT with
a university degree (i.e., Model 2), which shows that a one percentage point increase in the
percentage of TMT members that are graduates is associated with an 0.01% increase,
statistically significant at 5% significance level, in real gross value added per employee, at
market prices. This means that firms whose top managers have more years of formal
education show higher gross value added per worker. The positive, highly significant
coefficients for the level of TMT education indicate that managerial skills and absorptive
capacity translate into efficiency and value creation at the shop floor level. More educated
TMTSs may better interpret signals, evaluate investments, deploy data-driven controls, and

coordinate complementary assets.

The effect of the field of education is generally weak, with coefficients close to zero and
significant only in one specification (Model 5). Model 3 (includes PERC_BUSIN_TMT)
shows a tiny, positive, but not robust coefficient (not statistically significant), while Model 5
(which considers TEM_BUSINESS, as an alternative to Model 1’s PERC_STEM_TMT) is
marginally significant, showing that firms with at least one TMT member with an degree in
a business field have, on average, 1.04% higher real gross value added, at market prices, per
employee, statistically significant at 10% significance level, than firms without it. This
suggests that simply having a business-trained manager is not strongly or consistently linked
to higher firm performance, at least after controlling for workers’ education and other firm-
-level characteristics. It could imply that generic business training is less critical than either
general education or industry-specific knowledge. One interpretation is that the returns from
business training are obtained/realized through better organizational processes that are
already partially captured by other covariates (e.g., training intensity, export orientation), or

that business skills are widely diffused across managers, reducing cross-sectional variation.

The match between TMT’s education field and the firm’s main industry of activity shows a
strong, positive, and robust effect across models. In particular, firms with at least one TMT
member with formal education in a field of study associated with firms' industry have, on
average, 1.4% higher real gross value added, at market prices, per employee, than firms
without it, statistically significant at 1% level; this impact is slightly smaller in Model 2 and 3,

of, on average, 1.3%, statistically significant at 5% significance level, and 0.91%, statistically
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significant at 10% significance level, respectively, but of no statistically significance in Model
5. This is one of the clearest results: when at least one TMT member has formal education
in a field of study aligned with the firm’s industry, performance improves. This supports the
“fit” hypothesis: a domain-specific human capital mechanism, i.e., managers who understand
the firm’s technological and market primitives — production functions, input quality,
regulatory constraints, demand drivers —, can select technologies, monitor quality, and adapt
to shocks more effectively. Thus, domain-specific knowledge matters more than generalist

business knowledge.

Regarding formal education diversity measures, the results are mixed. Diversity in levels of
formal education is consistently positive and statistically significant. The results show that a
one additional year in the standard-deviation of TMT average education is associated with
an 0.2% increase in firms’ real gross value added, at market prices, per employee, statistically
significant at 1% significance level across models (with the exception of Model 6, where the
statistically significance drops to 5% significance level). This indicates that TMTs combining
different educational levels (Bachelor’s, Master’s, PhD’s degrees) foster better outcomes,

perhaps because it allows both strategic vision and operational pragmatism to coexist.

In contrast, diversity in fields of education shows no statistically significant effect across all
models, suggesting that heterogeneity of fields of study does not automatically translate into
higher performance. In other words, diversity in levels of education is beneficial, possibly
because it blends strategic/analytical capabilities (e.g., MSc/PhD) with execution oriented
pragmatism (e.g., Bachelor/technical diplomas); in contrast, diversity in fields of study is
largely neutral (and statistically insignificant in all models): simply mixing STEM, business,
and other disciplines does not automatically enhance performance in the absence of a clear
complementarities structure. This is consistent with the idea that cognitive diversity needs

problem structure fit; otherwise, coordination costs may offset creative gains.
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Table 4: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: log of real gross value added, at market
prices, per employee)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
: , 0.0025"* 0.0001** 0.0025"* 0.0026™* 0.0025"* 0.0025"*
TMTs Education (0.001) (0.000) (0.001) (0.001) (0.001) (0.001)
. , 0.0000 0.0000 0.0001 0.0018 0.0104* 0.0000
TMT’s Field of Education (0.000) (0.000) (0.000) (0.005) (0.005) (0.000)
TMT’s Formal Education Field of | 0.0135"* 0.0128* 0.0091* 0.0135+* 0.0080 0.0143+
Study and Industry Match (0.005) (0.005) (0.006) (0.005) (0.006) (0.005)
Diversity of TMT’s Field of 0.0011 0.0016 0.0022 0.0003 20,0026 0.0016
Education (0.008) (0.008) (0.007) (0.008) (0.008) (0.008)
Diversity of TMT’s Level of 0.0024*** 0.0024** 0.0024* 0.0024** 0.0025** 0.0023*
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
i ‘ 0.0008* 0.0005"* 0.0008** 0.0008"** 0.0008** 0.0010+
TMT’s Level of Experience (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
, _ 0.1619"* 0.1620%* 0.1620* 0.1619"* 0.1620* -0.0115
TMT’s Type of Experience (Industry) (0.006) (0.006) (0.006) (0.006) (0.006) (0.002)
Diversity of TMT’s Industry 200234 | -0.0236™ | -0.0235" | -0.0234" | -0.0235"* 0.0250"*
Expetience (0.003) (0.003) (0.003) (0.003) (0.003) (0.005)
Diversity of TMT’s Level of -0.0008* | -0.0008"* | -0.0008** | -0.0008** | -0.0008* -0.0008*
Expetience (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Workers Average Level of 0.0015" 0.0016" 0.0015" 0.0015" 00015 0.0013*
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
- 0.0296" 0.0296" 00296 0.0296" 00296 0.0290"
Training (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
— -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 0.0001
. (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Leveraoe 0.0005 0.0005" 0.0005" 0.0005" 0.0005" 0.0005"
cverag (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Presence of R&D 00374 00372 0.0374" 0.0374" 00373 0.0386"
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Firm Size Yes Yes Yes Yes Yes Yes
Firm Asc 0.0007 0.0007 0.0007 0.0007 0.0007 0.0006
g 0.002) 0.002) (0.002) 0.002) (0.002) 0.002)
Industry Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes
Multinational 0.0040 0.0036 0.0040 0.0040 0.0040 0.0058
0.012) 0.012) 0.012) 0.012) 0.012) 0.012)
xoort 0.0022 00022 00022 00022 00022 00022
P (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Year Yes Yes Yes Yes Yes Yes
N 1690190 1690190 1690190 1690190 1690190 1690190
Number of firms 285503 285503 285503 285503 285503 285503
vIF 2.61 2.25 2.47 257 2.44 6.35
max |mean] 1.36 1.35 1.37 1.37 138 1.50
OLS
Z | Brewschp ' 5791.73 6232.74 5953.12 6059.64 5924.68 5243.98
reusch-Pagan (p-valu) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
R-squared (within 0.0413 0.0412 0.0413 0.0413 0.0413 0.0402
q
— I 575.6371 575.5759 575.6520 575.6298 575.6512 568.0078
statlstic (overall (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Root MSE 0.4521 0.4521 0.4521 0.4521 0.4521 0.4523
. st 21370.11 19216.84 21269.33 21432.06 21366.43 20934.87
ausman 1es (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the logarithm of
real gross value added, at market prices, per employee, and conducted a panel data fixed effects estimation. In Model 1 the independent vatiables were
AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and
AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT, and DIV_EXP_INDUSTRY_TMT (regarding professional
experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead of AVG_EDU_YEARS considers
PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS, respectively.
Finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The control variables remain unchanged
throughout the models.

Source: Own elaboration.
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In terms of professional experience, TMT’s professional experience (measured in years) also
displays a positive and robust association with firm performance, in particular, results show
that one additional year of TMT's average years of experience leads to an increase of 0.1%,
on average, on firms’ real gross value added, at market prices, per employee, statistically
significant at 1% significance level. Accordingly, more experienced teams seem to improve
firm productivity, probably by making fewer mistakes and navigating uncertainty better. This
accords with learning by doing and tacit knowledge channels: seasoned TMT's avoid common
pitfalls, calibrate risk more accurately, and can execute complex reorganizations, using prior

experiences as a guide in their decision-making process.

Professional experience in the same industry as the firm is one of the strongest predictors of
firm performance, with large and significant coefficients in nearly all specifications, except in
Model 6, where the effect turns negative. Indeed, from Models 1 to 5, TMT’s industry
experience is very strong, with firms that have at least one TMT member with prior
professional experience in the firms’ industry presenting, on average, 16.2% higher real gross
value added, at market prices, per employee, than firms without any TMT member under
this condition, statistically significant at 1% significance level, suggesting that when at least
one TMT member has experience in the firm’s industry, performance increases substantially,
which is consistent with domain familiarity and richer networks. However, in Model 6
(which, instead, considers TOTAL_INDUSTRY_EXPERIENCE), the sign flips to
negative, suggesting that an additional industry in the total number of industries in which
TMT (as a whole) has experience in, leads to a decrease of 1.15% of real gross value added,
at market prices, per employee, statistically significant at 1% significance level, while diversity
of industry experience becomes positive. All in all, this indicates a trade-off: having industry-
matching experience is beneficial, but too much “depth” in the same industry (i.e.,
homogeneity) can bind/lock firms in, while having managers from multiple industries allows

the introduction/consideration of complementary petrspectives.

In contrast, the impact of diversity in industry experience is negative and significant in five
of the six models (Model 1 to 5) —a 0.1 increase in TMT’s experience field/industry diversity
index is associated to a 0.24% decrease of firms’ real gross value added, at market prices, per
employee, statistically significant at 1% significance level —, with only one specification
(Model 6) suggesting a positive effect — a 0.1 increase in TMT’s expetience field/industry

diversity index is associated to a 0.25% increase of firms’ real gross value added, at market
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prices, per employee, statistically significant at 1% significance level. This suggests nonlinear
effects: moderate diversity may fragment decision-making, but when we consider the breadth
of professional experience (i.e., when we consider the total number of industries in which
TMT (as a whole) has experience in, represented by TOTAL_INDUSTRY_EXPERIENCE,
and used in Model 6 as an alternative to TMT_SAME_INDUSTRY_EXP), diverse industry

backgrounds boost performance.

Likewise, experience level diversity consistently exhibits a small but negative and highly
significant effect — the results show that an additional year of the standard-deviation of TMT's
of experience decreases firms’ real gross value added, at market prices, per employee, by
0.1%, statistically significant at 1% significance level across all models, — implying that
heterogeneity in years of experience harms performance (perhaps teams with very junior and

very senior managers clash, reducing cohesion).

In essence, and as shown in Table 5, education level and industry-matching matter most.
Diversity of educational level is beneficial, but diversity of fields of study is neutral (or at
least not systematically helpful). Professional experience is crucial, but its effects are subtle.
Having experienced managers in the same industry is good, but too much homogeneity is
risky. Industry-diverse teams can be valuable, but only when this diversity is structured
(breadth) rather than fragmented. Level-diverse experience (large gaps between seniority

levels) seems harmful.

Table 5: Overall results from the hypotheses’ test

Hypothesis Description Result

TMT with high levels of formal education tend to foster firms’
performance.

Hila Validated

Hib TMT with formal education in business-related fields is associated Partially validated

with higher firms’ performance.

TMT with formal education in fields related to firms’ activities is likely
to enhance firms’ performance.

Hilc Validated

TMT having individuals with diverse levels of formal education
Hid and/or diverse fields of study are associated with firms characterized Partially validated
by higher levels of performance.

TMT with more yeats of professional expetience tend to foster firms’

H2a Validated
performance.

H2b TMT- with .professlonal experience in business-related fields is Validated
associated with higher firms’ performance.

H2c TMT having individuals with diverse professional experiences are Not validated

associated with firms characterized by higher levels of performance.

Source: Own elaboration.
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Regarding the control variables, the estimates of the coefficient of workers’ education is
positive and significant, i.e., complements TMT education. In particular, results show that
an additional year of workers’ average formal educational level leads to an increase of 0.15%
of firms’ real gross value added, at market prices, per employee, statistically significant at 1%
significance level. Training (firm-level) reveals a very strong positive effect, suggesting human
capital investments at the workforce level are critical. The R&D presence is strongly positive,
as expected. Firms that invest in employee training and in R&D present, on average, 2.96%
and 3.7%, respectively, higher real gross value added, at market prices, per employee, when
compared with firms that do not invest in such, statistically significant at 1% significance
level. Thus, the positive, robust effects of workers’ average education and training underscore
that TMT human capital complements shop floor capabilities. Higher TMT quality may be
especially productive when it can be translated into workforce practices (training systems,
process improvements) and technology choices (R&D engagement). The strong positive
association with R&D presence is consistent with this complementarity story: capable TMT's

may select into R&D and also extract more value from it.

Industry and region fixed effects imply that the estimated relationships are within firms over
time. These effects capture changes in TMT composition and capabilities, rather than cross
industry differences, strengthening causal interpretation under the assumption that

unobserved time varying confounders are limited.

Export intensity and leverage are positive but small, suggesting that external orientation and
disciplined financing provide additional, albeit modest, channels for performance gains
alongside TMT human capital.

Firm size and age show limited direct effects once fixed effects are included; returns to TMT
attributes thus do not appear confined to a particular size/age segment within firms over

time.

4.4. Discussion of the results

Using a very large, representative panel of private, non-financial firms in mainland Portugal,
as a result of the that merger of QP and SCIE databases, at the firm-level, this study aimed
to examine the impact of top management teams’ (TMT) formal education and professional
experience on firm performance, having found robust evidence that, between 2010 and 2023,

the human capital of TMT is systematically associated with firm performance, proxied by the
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logarithm of real gross value added, at market prices, per employee. The results show that
formal education and professional experience matter, but not uniformly: (i) higher average
education of the TMT displays small, but consistent positive effects; (ii) industry matched
education within the TMT is particularly valuable; (iii) education level diversity (different
degrees coexisting in the TMT) is beneficial, while field of study diversity is neutral; (iv)
higher average experience is beneficial; (v) industry matched experience has a strong positive
association in most specifications, yet too much homogeneity in industry backgrounds may
reduce the benefits of cross fertilization; and (vi) diversity in years of experience within the

TMT tends to be detrimental.

The findings showing a positive relationship between formal education level and firm
performance, align with this study’s theoretical framework, in particular, with Human Capital
(HCT) (Becker, 1993; Teixeira, 2002; Hatch & Dyer, 2004, Crook ef al., 2011) and Upper
Echelons Theory (UET) (Hambrick & Mason, 1984; Li & Singal, 2019; Mun ez al., 2020;
Nawaz, 2022; Bilal e# a/, 2023) which state that investments in formal education provide
individuals with knowledge and skills to be more productive, influencing how challenges are
viewed and (strategic) decisions are made, ultimately, impacting firm performance.
Moreover, the finding that TMT with formal education in business-related fields and/or in
fields related to firms’ activities is associated with higher firms’ performance, suggests that,
additionally to the level of formal education, the field of study may also provide individuals
with knowledge and skills about the different aspects of firm's operations and industry

dynamics, influencing decisions made and firm performance.

With regard to TMT having individuals with diverse levels of formal education and/or
diverse fields of study, we were only able to confirm that diversity of TMTSs’ level of formal
education lead firms to have higher levels of performance, conversely to what some other
studies found — e.g., Hernandez-Atienza ¢f al. (2024) concluded that the diversity of the field
of education of executive directors positively impacted firm performance and that of non-
executive and independent directors were insignificant — suggesting that having diversity of
formal education levels within the firm can introduce different perspectives and information
that impact decision-making and firm performance, consistent with behavioural theory of

the firm (e.g., Cyert & March, 1963) and strength of weak ties (Granovetter, 1973) .

In addition, and similarly to what happens with formal education, this study supports that

TMT with more years of professional experience and with professional experience in
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business-related fields (in this study interpreted as having past experience in the same
industry in which TMT members are working in) tend to foster firms’ performance,
supporting HCT (Becker, 1993; Teixeira, 2002; Hatch & Dyer, 2004; Crook ef al., 2011) and
UET (Hambrick & Mason, 1984; Li & Singal, 2019; Mun ef al., 2020; Nawaz, 2022; Bilal ez
al., 2023), which consider that professional experience (together with the knowledge/skills
acquired with formal education and psychological characteristics) positively impact
individuals® ability to perform their tasks and how they process information and make
decisions, positively influencing firm performance. Having years of experience in which
individuals can rely on, as well as having a better understanding on how the firm’s industry
operates, can potentially allow TMT members to make better decisions, risk assessments,
and implement new and better operations/processes/strategies, based on what they have
previously experienced and, consequently, improve firm performance. These results,
especially the ones concerning TMT members having past experience in the same industry
as their current one, contrast with the findings of Sidki e a/. (2024), which concluded that
supervisory board members’ industry experience — also defined as having previously worked
in the industry —, did not significantly impact firm performance; however, this difference may

be due to what we have considered to be part of the TMT.

Finally, it is worth noting that our hypothesis concerning professional experience diversity,
both in terms of level [years| and type [industry], was not confirmed. Our results show, in
fact, that professional experience diversity can harm firm performance, which can be result
from the of hindering idea sharing, impacting the decision-making process. These findings
are somewhat contrasting with previous research, such as Krieweth e a/ (2024), which
evidenced that TMT’s functional background diversity was positively associated with the
occurrence of inter-firm coopetition and with its competition intensity in inter-firm

coopetition, and negatively associated with cooperation in inter-firm coopetition.

The (sometimes) unexpected results, especially when concerning the diversity of TMT formal
education and professional experience, are a reflection of what literature has named as
double-edge sword (e.g., Milliken & Martins, 1996; Chi e al., 2009; Li & He, 2023): on the
one hand, providing firms with different ideas and perspectives can be beneficial for the
firms’ performance, but, on the other hand, it can also hinder the decision-making process
and communication, possibly leading to conflicts due to the multitude of opinions taken into

consideration.
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5. Conclusion

This study draws upon the four main theories used in studies that focus on the impact of
TMT characteristics (Human Capital Theory, Resource Dependence Theory, Agency Theory
and Upper Echelons Theory) and the literature on TMTs and human capital, to examine
how TMT members’ human capital, in particular their formal education and professional

experience, impacts the performance of firms operating in Portugal.

For this purpose, we resorted to and integrated two databases (QP and SCIE) with
information about both Portuguese firms and their employees, with the final panel having

2,183,055 observations comprising 363,308 firms, over the period 2010 — 2023.

5.1. Main results

Overall, the evidence shows that who sits at the top matters, and matters in patterned ways:
specific education and experience aligned with the firm’s domain, combined with curated
diversity (education levels and adjacent industry breadth) and managed seniority dispersion,
are associated with superior productivity performance. These findings contribute to a more
granular understanding of how TMT’s human capital shapes firm-level value creation in a

European, economy-wide setting.

As expected, the results emphasize the importance of human capital, particularly formal
education and professional experience, to enhance firms’ performance. Our results confirm
our hypotheses regarding the impact of TMT’s formal education, in particular on how TMTs
having more years of formal education, studying in a business/management field or in a field
of study directly related to the firm’s main activity, as well as the TMTs diversity in terms of

level of formal education, contribute positively to firm performance.

The results further support that TMT's with more years of professional experience and with
prior experience in the same industry as the current firm positively impact firm performance,
while professional experience diversity, in both level and type, appears to harm firm

performance.
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5.2. Contributions to literature

The present study contributes to the literature in novel ways and at different levels

(methodologically, empirically, and conceptually).

First, in contrast to existing empirical studies, it involves an economy-wide, micro-linked
TMT panel, comprising a matched QP-SCIE firm-level panel, covering the 2010 — 2023
period, with approximately 2.18 million firm-years, and around 363 thousand (Portuguese)
firms; such orders of magnitude are larger and more representative than most TMT studies
(which lean, for instance, on listed firms, CEO-centric data, firms of a specific industry, or
survey slices). Crucially, it covers the private, non-financial, wage-employing sectors across
an entire economy, and not just public firms, reducing selection on listing, governance
regimes, or disclosure. Moreover, the clustering of employee characteristics (retrieved from
QP) from an individual to a firm level, allowed for a longitudinal analysis of firms” TMT

composition throughout the years.

Second, by using real gross value added (GVA) per employee, it aligns TMT research with
the productivity literature, moving beyond ROA/Tobin’s Q, and tying managerial human

capital to value creation, rather than valuation noise.

Third, it proposes original alighment measures for both formal education and professional
experience (binary presence, majority, percentage, and breadth counts), operationalizing
specific human capital at the TMT level more precisely than generic “MBA/tenure” proxies.
In addition to the two above-mentioned contributions, this study further contributes at the
empirical level by considering diverse economic and financial indicators to assess firm
performance, thereby strengthening the robustness and, consequently, the reliability of our

results and subsequent conclusions.

Fourth, it presented new differentiation within ‘diversity’ — curated breadth vs. dispersion —,
separating education-level diversity (beneficial) from field-of-study diversity (neutral), and
industry breadth (beneficial when conceptualized as team-level breadth) from experience-
-level dispersion (harmful). This reframes the classic diversity—performance paradox
(balancing the positive and hindering impacts of diversity on firm performance), with a
design principle — curated heterogeneity (breadth with integrability) beats unstructured

dispersion.
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Fifth, the results show that fit (i.e., specificity) dominates generic credentials, providing a
unifying mechanism that reconciles mixed findings in upper echelons: the importance of who

managers are is heightened/amplified when who they are is aligned with what the firm does.

Finally, this study’s integrated and in depth analysis of different human capital dimensions
(evel, type and diversity), evidenced that TMT’s human capital co-moves with worker
education/training and R&D, supporting a systems view: managerial human capital is an

upstream enabler that amplifies returns to downstream capabilities.

5.3. Theoretical, managerial, and policy implications

From a theoretical perspective, the results refine Upper Echelons Theory by showing that
managerial characteristics influence firm performance, not simply through their presence,
but through their fit with industry demands. Formal education and professional expetience
that are directly related to the firm’s sector generate stronger productivity gains than generic
credentials, underscoring the importance of contextual alignment. This also extends Human
Capital Theory by distinguishing between general and specific forms of managerial human
capital: while both matter, the marginal returns to industry-specific knowledge and
experience are higher, highlighting the value of specialized managerial capital in driving firm
outcomes. Furthermore, the results help reconcile the long-standing diversity—performance
paradox. Rather than treating diversity as a uniform construct, we show that its effects
depend on the type and structure — diversity in education levels enhances performance by
combining complementary forms of knowledge, whereas excessive dispersion in experience
levels undermines coordination, and industry diversity can be beneficial if balanced with

depth in core activities.

For managers and practitioners, the evidence offers concrete guidance for the design and
composition of top management teams. Firms benefit from including in their TMT at least
one member with formal education and professional experience directly matched to their
industry, while at the same time avoiding excessive homogeneity that limits perspective
breadth. When recruiting or promoting executives, priority should be given to candidates
who either strengthen industry-specific knowledge or bring adjacent-industry experience that
introduces transferable insights. Effective team design also involves maintaining some variety
in education levels — for example, combining advanced academic training with more practical

qualifications —, while managing gaps in seniority through mentoring structures and clear role
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definitions, in order to mitigate coordination frictions. Moreover, the complementarities
revealed in the results indicate that investments in TM'T’s human capital are most effective
when paired with workforce training and R&D spending, which together amplify the

productivity pay-offs.

Finally, the study carries policy implications for productivity and innovation strategies. The
results suggest that initiatives should go beyond promoting generic managerial diplomas and,
instead, focus on targeted upskilling programs that build industry-specific managerial
capabilities. Policies that encourage the mobility of managers across adjacent industries can
also help transfer best practices and broaden firms’ absorptive capacity. In addition, co-
-funding schemes that integrate managerial and workforce training, rather than addressing
them in isolation, appear especially promising, as they leverage complementarities between
leadership skills and workforce development. Collectively, these measures would not only
strengthen firm-level performance but also contribute to aggregate productivity growth in

the Portuguese economy.

5.4. Limitations and suggestions for future research

In spite of its contributions, this study entails several limitations, which, nevertheless,

constitute paths for future research.

First, at the levels of the measurement of professional experience and formal education, the
average years and percentage measures may hide within team role differences and
complementarities (e.g., CEO vs CFO vs COQ). Second, there are potential issues
concerning selection and timing — TM'T’s human capital may both influence and respond to
performance (bidirectional causality); fixed effects mitigate level bias, but dynamic
endogeneity may remain. Thirdly, regarding the industry match proxies, the mapping
between degrees/experience and industry may be coarse for multi-product firms or evolving
technologies. Fourthly, gross value added per employee captures productivity, but not risk-
adjusted returns or innovation outputs directly. Moreover, we have to keep in mind that this
study focuses on the Portuguese context, which has its own characteristics — e.g., accounting
regimes, tax-policy features, large episodic policy interventions, as well as the predominance
of SME:s in its business fabric — which can constrain the generalisation of our conclusions to
other countries, especially if vastly different from Portugal. Another aspect to consider is the

chosen time period (2010 — 2023), which includes the COVID-19 pandemic, a shock that
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deeply impacted firms across sectors and in various ways. It is also important to note that

firms’ ability to react (effectively) to such shock can be (significantly) different.

Future research may employ dynamic panel estimators (e.g., system GMM) or event study
designs around TMT changes to sharpen causal inference. Additionally, another possibility
is to disaggregate by TMT role to test whether industry-matched education/experience is
more valuable in certain positions (e.g., Chief Technology Officer (CTO) vs CFO). Another
challenging avenue for further research is to explore non-linearities and thresholds, i.e., to
explore optimal mixes of depth and breadth (e.g., inverted U in industry breadth effects), and
interactions with R&D and exporting. Furthermore, to assess micro mechanisms, namely,
the link to Human Resources (HR) practices, the adoption of digital technologies, and
organizational routines, to identify transmission channels from TMT attributes to
productivity. Future research may also explore if TMT’s characteristics influenced firm’s
reaction to the COVID-19 pandemic shock; however, this requires data on post-pandemic
years which, at the present, are not available yet. Finally, another avenue of research may also
consist of conducting this analysis considering other countries (especially those with available
databases with information at firm and employee levels) and comparing results with those of

the present study.
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Appendix

Table Al: Description of the original data of both databases, Quadros de Pessoal (QP) and Sistema
de Contas Integradas das Empresas (SCIE)

QP SCIE
Year
Number of Employees Number of Firms Number of Firms
2010 2897 820 295 040 1145390
2011 2850 518 292 369 1113559
2012 2 666 492 279 363 1065173
2013 2 656 456 276 746 1 098 409
2014 2737 586 281100 1128 258
2015 2818 186 283714 1163 082
2016 2925918 287 277 1196 102
2017 3058 916 290 409 1242 693
2018 3177 414 293 732 1278 164
2019 3 231 636 287 172 1318 330
2020 3200 511 288 847 1 301 000
2021 3221122 282736 1342116
2022 3 466 022 296 610 1437 254
2023 3629 889 303 785 1510 274
Average 3038 463 288 493 1238 557

Source: Own elaboration.
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Table A2: Description of the firms eliminated from the SCIE database

Firms eliminated % total firms eliminated
Operating in

Lozl . . Located sifﬁfl'fﬁd Administrative | nolesale and Agriculture;

Year number of Without Without in B (Divisions T(.)ta“.l firms and support retgd trade; ammgl .

firms in Sole Assets, ASSetS, | Madeira, | 01-09),and of | eliminated | \fcro | Small service repair of motor | production;

SCIE proprictorship | Liabilities | Sales, [ ,2C¢th | 7T 4000 e vehicles and hunting;

and Equity | Earnings | J*0T% A Soction 1) motoreycles forestry; fishing
(Divisions 84, (Section G) (Section A)
97-99)

2010 1 145 390 784 155 1654 641 13188 10 557 810 195 99.4% 0.5% 16.8% 19.5% 6.6%
2011 1113 559 751 708 1693 768 12 876 10 993 778 038 99.4% 0.5% 16.5% 19.5% 7.3%
2012 1065173 709 404 1586 973 12 577 11 738 736 278 99.5% 0.5% 16.8% 19.3% 7.7%
2013 1 098 409 741 832 1587 980 12 452 12 740 769 591 99.5% 0.4% 16.2% 17.7% 14.0%
2014 1128 258 764 902 1487 1072 12 660 13 791 793 912 99.6% 0.4% 16.8% 16.5% 16.2%
2015 1163 082 790 881 1554 1211 12 879 14 931 821 456 99.6% 0.4% 17.3% 15.8% 16.2%
2016 1196 102 815 167 1441 1297 13 045 15732 846 682 99.6% 0.4% 17.9% 15.1% 15.7%
2017 1242 693 847 726 1385 1328 13 588 16 670 880 697 99.6% 0.4% 18.5% 14.3% 15.1%
2018 1278 164 864 397 1321 1601 14 345 17 314 898 978 99.6% 0.4% 18.6% 13.7% 14.8%
2019 1318 330 879 371 1269 1681 15104 18 004 915 429 99.5% 0.4% 18.9% 13.3% 14.2%
2020 1 301 000 850 584 1115 1616 15514 18 587 887 416 99.5% 0.4% 18.1% 13.2% 14.3%
2021 1342 116 873370 1041 1689 16 534 19 218 911 852 99.5% 0.4% 18.7% 12.8% 13.8%
2022 1437 254 948 447 1152 1 847 17 541 19 801 988 788 99.5% 0.4% 20.6% 11.8% 12.5%
2023 1510 274 997 523 1218 2097 18 487 20 436 1039 761 99.5% 0.4% 21.8% 11.1% 11.6%
Average 1238 557 829 962 1393 1343 14 342 15 751 862 791 99.5% 0.4% 18.3% 15.0% 12.9%

Source: Own elaboration.
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Table A3: Description of the firms with ALWAYS_HAVE_TMT equal to 0

SCIE Qr Merged database % firms eliminated (TMT=0)
Year No. fitms that Wholesale and retail trade; Lichoa
N?. ﬁrm§ af"ter No. firms No. firms have TMT=0 Micto Age <=3 repair of motor vehicles and Manufactuting | S0
cleaning years motgrcyc]es (Section C) do Tejo
(Section G)
2010 335195 295 040 172 255 15 848 78.9% 22.9% 24.9% 12.8% 37.9% 29.3%
2011 335521 292 369 171 078 15 842 79.1% 22.5% 25.6% 12.3% 37.8% 30.1%
2012 328 895 279 363 162 686 15707 79.6% 22.6% 26.0% 12.8% 38.3% 29.5%
2013 328 818 276 746 162 534 16 427 79.9% 23.6% 25.7% 13.1% 38.4% 29.4%
2014 334 346 281100 165 895 16 992 79.7% 24.8% 26.0% 12.6% 38.9% 29.3%
2015 341 626 283714 167 464 17 291 79.5% 25.6% 25.7% 12.8% 39.2% 29.1%
2016 349 420 287 277 170 226 17 582 79.2% 24.7% 26.0% 12.8% 38.9% 29.1%
2017 361 996 290 409 172983 17 934 78.6% 23.0% 25.6% 12.5% 39.0% 29.6%
2018 379 186 293 732 175943 17 820 77.4% 22.1% 24.9% 12.5% 38.7% 29.7%
2019 402 901 287 172 174 700 17 108 76.5% 20.3% 24.6% 12.6% 38.9% 29.9%
2020 413 584 288 847 177 228 16 778 76.4% 18.4% 24.4% 12.2% 39.5% 29.5%
2021 430 264 282736 173953 16 090 76.7% 17.6% 24.3% 12.2% 39.6% 29.4%
2022 448 466 296 610 182115 16 132 75.8% 15.7% 24.3% 12.5% 40.2% 29.0%
2023 470 513 303 785 186 774 15228 74.3% 13.3% 24.0% 12.4% 39.9% 37.0%
Average 375 767 288 493 172 560 16 627 78.0% 21.2% 25.2% 12.6% 38.9% | 30.0%

Source: Own elaboration.
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Table A4: Description of the firms that constitute the final panel

Size Industry Region
Fi , Wholesale and Age
Year 1;111 I;Elesl ) _ _ retail trade; repair |y facruring | Construction | <=3 Lisbon )
Micro Small Medium | Large ‘;ﬁl‘;’(";‘;rt:fcl;zf: (Section C) (Section F) years North ?:'Iia;ie Centro | Alentejo | Algarve
(Section G)

2010 156 407 78.2% 18.5% 2.9% 0.5% 30.7% 15.2% 14.2% 20.9% | 37.8% 28.2% 23.2% 5.4% 5.4%
2011 155 236 78.9% 17.8% 2.8% 0.5% 30.5% 15.0% 13.7% 20.5% | 38.2% 27.8% 23.2% 5.5% 5.3%
2012 146 979 79.8% 16.9% 2.8% 0.5% 30.7% 15.0% 12.8% 19.6% | 38.7% 27.5% 23.2% 5.4% 5.2%
2013 146 107 80.3% 16.5% 2.7% 0.5% 30.8% 15.1% 12.3% 20.7% | 39.2% 27.2% 23.0% 5.4% 5.2%
2014 148 903 80.3% 16.5% 2.8% 0.5% 30.6% 15.2% 11.9% 21.7% | 39.5% 27.0% 22.8% 5.4% 5.3%
2015 150 173 79.6% 17.1% 2.8% 0.5% 30.5% 15.2% 11.8% 22.0% | 39.6% 27.0% 22.7% 5.4% 5.4%
2016 152 644 79.2% 17.4% 2.9% 0.5% 29.9% 15.1% 11.8% 22.2% | 39.8% 26.8% 22.6% 5.3% 5.5%
2017 155 049 78.6% 17.8% 3.0% 0.5% 29.4% 15.0% 12.0% 21.1% | 39.8% 26.8% 22.6% 5.3% 5.5%
2018 158 123 78.1% 18.3% 3.1% 0.5% 28.7% 14.7% 12.3% 20.6% | 39.8% 27.0% 22.3% 5.2% 5.6%
2019 157 592 77.6% 18.7% 3.2% 0.6% 28.0% 14.3% 12.9% 20.3% | 39.8% 26.7% 22.4% 5.2% 5.9%
2020 160 450 78.1% 18.3% 3.1% 0.5% 27.8% 13.7% 13.3% 19.3% | 39.8% 27.0% 22.2% 5.2% 5.8%
2021 157 863 77.9% 18.3% 3.2% 0.6% 27.4% 13.6% 13.6% 18.1% | 39.9% 26.8% 22.4% 5.2% 5.8%
2022 165 983 77.4% 18.8% 3.3% 0.6% 26.8% 13.3% 13.9% 17.6% | 39.8% 27.0% 22.2% 5.3% 5.7%
2023 171 546 76.9% 19.1% 3.3% 0.6% 26.1% 12.9% 14.3% 16.5% | 39.6% 34.7% 16.3% 3.4% 6.0%

Global average 78.6% 17.9% 3.0% 0.5% 29.1% 14.5% 12.9% 20.1% | 39.4% 27.7% 22.2% 5.2% 5.5%

Source: Own elaboration.
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Table A5: Key for transforming the categorical variable ‘habil’ (2 and 3) into average years of
schooling

g ] ] QP code Average Years of
Degtee / Academic Qualifications (habil’) Schooling Attributed

Professional higher technical course 0 ”
(Curso téenico superior profissional)
Does not know how to write or read 11 0
(Nao  sabe ler nem escrever)
Knows how to read and write, but below/without the 15t cycle
of basic education 112 2
(Sabe ler e escrever sem possuir 1.° ciclo ensino bdsico)
15t cycle of basic education

21 4
(1.° ciclo do ensino bdsico)
2nd cycle of basic education

22 6
(2.° ciclo do ensino bdsico)
31 cycle of basic education

23 9
(3.° ciclo do ensino bdsico)
High school

31 12
(Ensino secunddrio)
Post-secondary bellow education level IV 40 135
(Ensino pds-secunddrio nao superior nivel IV) ’
Bachelot's degree

50 15
(Bacharelato)
Undergraduat

| e gra uate 60 5

(Licenciatura)
Masters

70 17
(Mestrado)
Doctorate, PhD

80 20
(Doutoramento)
Ignored o

90 Missing (.)
(Ignorado)

Note: Observations initially assigned to the category 90, labelled as “Ignored”, were changed to missing, so to not impact
the calculations when we aggregated the data from an individual/employee level into an overall perspective/level of the
firm, through the use of the command gcollapse — with this, it was calculated the average of the individual’s academic
qualifications (in years) for TMTs and workers as a whole, while disregarding obsetvations for which the academic
qualifications are unknown. In other words, with this change, the observations trepresenting unknown academic
qualifications did not contribute to the calculation of the average level of education (yeats), either for the case of TMT’s
formal education level (years), as well as for the worker’s formal education level (years).

Source: Own elaboration.
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Table A6: Key for transforming the categorical variable ‘habil2’ into fields of study

Categories of the variable

Field of Study o
Educational Sciences (Ciéncias da Educagio) 14,414,514, 614, 714, 814
Arts (Artes) 21,421, 521, 621,721, 821
Humanities (Humanidades) 22,422, 522 622,722, 822

Social and Behavioral Sciences (Ciéncias Sociais e do Comportamento) | 31, 431, 531, 631, 731, 831

Information and Journalism (Informagcao e Jornalismo) 32,432,532, 632,732, 832
Business Sciences (Ciéncias Empresariais) 34, 434, 534, 634, 734, 834
Law (Direito) 38, 438, 538, 638, 738, 838
Life Sciences (Ciéncias da 1ida) 42,442,542, 642, 742, 842
Physiscal Sciences (Ciéncias Fisicas) 44, 444, 544, 644, 744, 844
STEM Mathematics and Statistics (Matenditica e Estatistica) 46, 446, 546, 646, 746, 846
Computer Science (Informiitica) 48, 448, 548, 648, 748, 848
g?,igfi};i) and Related Techniques (Engenbaria e 52, 452, 552, 652, 752, 852
Manufacturing Industries (Indsistrias Transformadoras) 54, 454, 554, 654, 754, 854
Architecture and Construction (Arguitectura ¢ Construgio) 58, 458, 558, 658, 758, 858

Agriculture, Forestry and Fisheries (Agricultura, Silvicultura e Pescas) | 62, 462, 562, 662, 762, 862

Veterinary Sciences (Ciéncias 1 eterindrias) 64, 464, 564, 664, 764, 864
Health (Saside) 72,472,572, 672,772, 872
Social Services (Servicos Sociazs) 76,476, 576, 676,776, 876
Personal Services (Servigos Pessoais) 81, 481, 581, 681, 781, 881
Transportation Services (Servigos de Transporte) 84, 484, 584, 684, 784, 884
Environmental Protection (Profegao Amibiental) 85, 485, 585, 685, 785, 885
Security Services (Servigos de Seguranga) 86, 486, 586, 686, 786, 886
Unknown/Unspecified (Desconhecido/ Nao Especificado) 499, 599, 699, 799, 899, 99

111, 112, 211, 212, 221, 222,
231,232, 233, 234, 311, 312,
313, 314, 315, 31

Not Applicable — Highschool or below (Ndao Aplicivel - Ensino
Secunddrio on inferior)

Ignored (Ignorada) 999

Source: Own elaboration.
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Table A7: Key for associating firms’ industry with TMT’s field of study

g CAE Rev. 3 o]
Field of Study CAE Rev. 3 Description
Code
Educational Sciences (Ciéncias .
- 85 Education (Educacao
da Edncagao) (Educagio)
59 Film, video, television programme production, sound recording and music editing activities (Actividades cinematogrdficas, de video, de produgio
de programas de televisio, de gravagio de som e de edigio de miisica)
Atts (Artes) 90 Theatre, music, dance and other artistic and literary activities (Actividades de teatro, de miisica, de danga e outras actividades artisticas e literdrias)
91 Activities of libraries, archives, museums and other cultural activities (Actividades das bibliotecas, arquivos, museus e ontras actividades cultnrais)
93 Sports, leisure, and recreational activities (Actividades desportivas, de diversio e recreativas)
Humanities (Humanidades) 91 Activities of libraries, archives, museums and other cultural activities (Actividades das bibliotecas, arquivos, museus e ontras actividades cultnrais)
Social and Behavioral 94 ctivities of associative organisations (Actividades das organizagoes associativas)
Sciences (Ciéncias Sociais ¢ do Activities of international organisations and other extratertitorial institutions (Actividades dos organismos internacionais e ontras instituicies extra-
Comportamento) 99 .y
territoriais)
58 Publishing activities (Actividades de edicio)
Information and Journalism . .. e . L -
N J 60 Radio and television activities (Actividades de ridio e de televisio)
(Informagao e Jornalismo)
63 Information services activities (Actividades dos servicos de Informagao)
Law (Direito) 69 Legal and accounting activities (Actividades juridicas e de contabilidade)
2% Manufacture of computer equipment, communications equipment, and electronic and optical products (Fabricagao de equipamentos
informadticos, equipamento para comunicagoes e produtos electronicos e gpticos)
33 Repair, maintenance and installation of machinery and equipment (Reparagio, manutengio e instalagio de maquinas e equipamentos)
STEM 35 Electricity, gas, steam, hot and cold water, and cold air (Electricidade, gas, vapor, dgna quente ¢ fria e ar frio)
61 Telecommunications (Telecomunicacies)
62 Computer consultancy and programming and related activities (Consultoria e programagio informatica e actividades relacionadas)
63 Information services activities (Actividades dos servicos de Informagao)
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Field of Study

CAE Rev. 3

CAE Rev. 3 Description

Code

72 Scientific research and development activities (Actividades de investigagio cientifica e de desenvolvimento)

95 Repair of computers and personal and household goods (Reparagio de computadores e de bens de uso pessoal e doniéstico)

45 Trade, maintenance and repair of motor vehicles and motorcycles (Coméreio, manutengio e reparagio, de veiculos antomdveis e motociclos)

46 \X/hole.:sale trade (including agents), except for motor vehicles and motorcycles (Conzéreio por grosso (inclui agentes), excepto de veiculos antomdveis
¢ motociclos)

47 Retail trade, except for motor vehicles and motorcycles (Coméreio a retalho, excepto de veiculos antomdveis e motociclos)

55 Accommodation (Algjamento)

56 Restaurants and similar establishments (Restauracao e similares)

64 Financial service activities, except insurance and pension funds (Actividades de servigos financeiros, excepto seguros e fundos de pensoes)

65 Ins.uran.ce, reinsurance and pension funds, except compulsory social secutity (Seguros, resseguros e fundos de pensies, excepto seguranca social
obrigatdria)

66 Auxiliary financial and insurance services (Actividades anxiliares de servigos financeiros e dos seguros)

Business Sciences (Ciéncias
Empresariais) 68 Real estate activities (Actividades imobilidrias)

70 Headquarters and management consulting activities (Actividades das sedes sociais e de consultoria para a gestio)

73 Advertising, market research and opinion polls (Publicidade, estudos de mercado e sondagens de opinido)

74 Other consulting, scientific, technical and similar activities (Outras actividades de consultoria, cientificas, técnicas e similares)

77 Rental activities (Actividades de alugner)

78 Employment activities (Actividades de enprego)

79 Tr.ayel agencifts, tour operators, other booking services and related activities (Agéncias de viagem, operadores turisticos, outros servigos de reservas e
actividades relacionadas)

82 Administrative and support service activities provided to companies (Actividades de servicos administrativos e de apoio prestados as empresas)

92 Lotteries and other gambling games (Lotarias e outros jogos de aposta)
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Field of Study

CAE Rev. 3

CAE Rev. 3 Description

Code

10 Food industties (Indiistrias alimentares)

11 Beverage industry (Indistria das Bebidas)

12 Tobacco industry (Indiistria do tabaco)

13 Textile manufactuting (Fabricagio de téxteis)

14 Clothing industry (Indistria do vestudrio)

15 Leather and leather products industry (Indiistria do conro e dos produtos do conro)

16 \X/ood and cork industries and.t.he.ir prod}lcts, except furnitur.e; Manufactu%‘e of basketry and wickerwork products (Indistrias da madeira e
da cortiga e suas obras, excepto mobiliario; Fabricagio de obras de cestaria e de espartaria)

17 Manufacture of pulp, paper, cardboard and related products (Fabricacio de pasta, de papel, de cartio e seus artigos)

18 Printing and reproduction of recorded media (Impressio ¢ reprodugio de suportes gravados)

Manufacturing Industrics 19 Manuf?c'.cure of coke, refined petroleum products and fuel agglomerates (Fabricacao de cogue, produtos petroliferos refinados e de aglomerados de
(Indsistrias Transformadoras) combustiveis

20 Manufacture of f:hemicals and man-made fibres, except pharmaceuticals (Fabricagio de produtos quimicos e de fibras sintéticas on artificiais, excepto
produtos farmacéuticos)

22 Manufacture of rubber and plastic products (Fabricagio de artigos de borracha e de matérias pldsticas)

23 Manufacture of other non-metallic mineral products (Fabrico de outros produtos minerais nao metdilicos)

24 Basic metal industties (Indiistrias metaliirgicas de base)

25 Manufacture of metal products, except machinery and equipment (Fabricacio de produtos metdlicos, excepto mdquinas e equipamentos)

27 Manufacture of electrical equipment (Fabricagao de equipamento eléctrico)

28 Manufacture of machinery and equipment (Fabricagio de mdquinas e de equipamentos, n.e.)

29 Manufacture of motor vehicles, trailers', semi-trailers and components for motor vehicles (Fabricagio de veiculos automdveis, rebogues, semi-
reboquies e componentes para veicnlos antomoveis)

30 Manufacture of other transport equipment (Fabricagio de outro equipamento de transporte)
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CAE Rev. 3

Field of Study CAE Rev. 3 Description
Code
31 Manufacture of furniture and mattresses (Fabrico de mobilidrio e de colchies)
36 Water collection, treatment and distribution (Captacao, tratamento ¢ distribuigio de dgna)
37 Wastewater collection, drainage and treatment (Recolba, drenagem e tratamento de dguas residuas)
39 Decontamination and similar activities (Descontaminagio e actividades similares)
32 Other manufacturing industties (Outras indiistrias transformadoras)
41 Real estate development (building project development); building construction (Promogio imobilidria (desenvolvimento de projectos de edificios);
construgao de edificios)
42 Civil engineering (Engenbaria civil)
Architecture and
Construction (Arguitectura e 43 Specialised construction activities (Actividades especializadas de construgio)
Construgdo)
7 Architectural, engineering and related technical activities; testing and technical analysis activities (Actividades de arquitectura, de engenharia e
téenicas afins; actividades de ensaios e de andlises técnicas)
81 Activities related to buildings, planting and garden maintenance (Actividades relacionadas com edificios, plantagio e manutengio de jardins)
1 Agticulture, animal production, hunting and related setvice activities (Agricultura, produgio animal, caca e actividades dos servigos relacionados)
Agticulture, Forestry and
Fisheries (Agricnltura, 2 Forestry and woodland management (Silvicultura e exploracao florestal)
Silvienltura e Pescas)
3 Fishing and aquaculture (Pesca e aguicunltura)
Veterinary Sciences (Ciéncias . L. .. L.
ety ( 75 Veterinary activities (Actividades veterindrias)
Veterindrias)
21 Manufacture of basic pharmaceutical products and pharmaceutical preparations (Fabricagio de produtos farmacénticos de base e de preparagies
Health (Saide) Jarmaciuticas)
86 Human health activities (Actividades de saiide humana)
87 Social support activities with accommodation (Actividades de apoio social com alojamento)
Social Services (Servigos Sociais)
88 Social support activities without accommodation (Actividades de apoio social sem alojamento)
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CAE Rev. 3

Seguranca)

Field of Study CAE Rev. 3 Description
Code
Personal Services (Servigos . i . . .
. (Servi 96 Other personal service activities (Outras actividades de servigos pessoais)
Pessoais)
49 Land transport and transport by pipeline or gas pipeline (Transportes tervestres e transportes por oledutos ou gasodutos)
50 Transport by water (Transportes por dgna)
Transportation Services . .
sp 51 Air transportt (Transportes aéreos)
(Servigos de Transporte)
52 Storage and transport support activities (including handling) (Armrazenagem e actividades anxiliares dos transportes(inclui manuseamento))
53 Postal and coutier activities (Actividades postais e de courier)
36 Water collection, treatment and distribution (Captagio, tratamento e distribuicao de dgua)
Environmental Protection 37 Wastewater collection, drainage and treatment (Recolba, drenagem e tratamento de dguas residuas)
(Protegio Ambiental) 38 Waste collection, treatment and disposal; material recovery (Recolha, tratamento e eliminagio de residuos; valorizagio de materiais)
39 Decontamination and similar activities (Descontaminagio e actividades similares)
Security Services (Servicos de . _ . L
o (Servie 80 Research and security activities (Actividades de investigagio e seguran¢a)

Unknown/Unspecified
(Desconbecido/ Nao Especificads)

Not Applicable — Highschool
or below (Ndo Aplicivel —
Ewnsino Secundario on inferior)

Ignored (Ignorada)

Without matching with industry.

Source: Own elaboration.
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Table A8: Categories of the variable representative of Firm Size (SIZE)

Category Number Category Name
1 1 -9 people/employees
2 10 — 49 people/employees
3 50 — 249 people/employees
4 250 ot mote people/employees
9 Without employees

Source: Own elaboration.
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Table A9: Codes of CAE Rev. 3

organismos extraterritoriais

organizations and bodies

: Beems 6 : Bems ] Divisions
Code Designation in Portuguese Designation in English ..~
(Divisges)
A Agricultura, produgio animal, caca, Agriculture; animal production; 01-03
floresta e pesca hunting; forestry; fishing
B Industria extrativa Mining and quarrying 05-09
C Industrias transformadoras Manufacturing 10-33
D Eletricidade, gas, vapor e ar Electricity; gas; steam and air 35
condicionado conditioning supply
Captacio, tratamento e distribuicio de
) . . Water supply; sewerage; waste
E agua; saneamento, gestdo de residuos e o L 36-39
- management and remediation activities
despoluicao
F Construgao Construction 41-43
Comércio por grosso e a retalho; . .
relo por g L Wholesale and retail trade; repair of
G reparac¢do de veiculos automéveis e . 45-47
. motor vehicles and motorcycles
motociclos
H Transportes e armazenagem Transportation and storage 49-53
. . Accommodation and food service
I Alojamento e restauracdo L 55-56
activities
] Informacao e comunicac¢io Information and communication 58-63
K Atividades financeiras e de seguros Financial and insurance activities 64-66
L Atividades imobiliarias Real estate activities 68
M Atividades profissionais, cientificas e Professional, scientific and technical 69_75
técnicas activities
N Atividades administrativas e dos Administrative and support service 77_82
servicos de apoio activities
o Administracao publica e defesa; Public administration and defence; 84
seguranca social obrigatéria compulsory social security
P Educacio Education 85
Atividades de saude humana e apoio . L
Q . p Human health and social work activities 8688
social
R Atividades artisticas, de espetaculos, Arts, entertainment, recreation and 90_93
desportivas e recreativas sports activities
S Outras atividades de servicos Other service activities 94-96
Atividades de familias enquanto Activities of households as employers;
T empregadoras; atividades de producio undifferentiated production for own 97-98
para uso proprio use
U Atividades de organizacoes e Activities of extraterritorial 99

Source: Adapted from Statistics Portugal (2007).
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Table A10: Key for transforming the industry variable CAE (Rev.3) into Industry

Industry Created

Code

Category

Industries considered per Category
(Divisions of CAE Rev.3)

Food and Beverages
(Indsistria Alimentar e de Bebidas)

10

Food industry

(Indsistrias alimentares)

11

Beverage industry
(Indsistria das bebidas)

Tobacco
(Indsistria do Tabaco)

12

Tobacco industry
(Indsistria do tabaco)

Textile and Apparel
(Indsistria Téxtil e de Vestudrio)

13

Manufacture of textiles
(Fabrico de téxteis)

14

Apparel industry
(Indsistria do vestudrio)

15

Leather and leather products industry

(Indsistria do couro e dos produtos do couro)

Wood, Paper and Printing
(Indsistria de Madeira, Papel e Inmpressao)

16

Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and
plaiting materials

(Indsistrias da madeira e da cortica e suas obras, excepto mobilidrio;
[Jabricagio de obras de cestaria e de espartaria)

17

Manufacture of pulp, paper and paper products
(Fabricagio de pasta, de papel, de cartio e seus artigos)

18

Printing and reproduction of recorded media

(Impressao e reprodugao de suportes gravados)

Chemical and Non-Metallic Product

Manufacturing Industries

(Indiistrias de Transformagio Quimica e de
Produtos Nao Metdlicos)

19

Manufacture of refined petroleum products and fuel
pellets

(Fabricagio de coque, produtos ~ petroliferos  refinados ¢ de
aglomerados de combustiveis)

20

Manufacture of chemical products and man-made fibres,
except pharmaceutical products

(Fabricagio de produtos quinicos e de fibras sintéticas on artificiais,
excepto produtos farmacénticos)

21

Manufacture of basic pharmaceutical products and
pharmaceutical preparations

(Fabricagio de produtos farmacénticos de base ¢ de preparagies
Jarmacénticas)

22

Manufacture of rubber and plastic products

(Fabricagio de artigos de borracha e de matérias pldsticas)

23

Manufacture of other non-metallic mineral products

(Eabrico de ontros produtos minerais nao metdlicos)
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Industry Created

Code

Category

Industries considered per Category
(Divisions of CAE Rev.3)

Metal and Metal Products
(Indsistria Metalrirgica ¢ Produtos Metdilicos)

24

Industrias metaltrgicas de base

(Basic metallurgical industries)

25

Manufacture of metal products, except machinery and
equipment
metdlicos,

(Fabricagao  de  produtos

equipamentos)

exceplo  mdquinas e

Electronic, Mechanical and Automotive

(Indiistria  Eletronica,
Automobilistica)

Mecinica e

26

Manufacture of computer and communications
equipment, and electronic and optical products
(Fabricagio de equipamentos informaticos, equipamento para
comunicagoes e produtos electrinicos e dpticos)

27

Manufacture of electrical equipment

(Fabricagio de equipamento eléctrico)

28

Manufacture of machinery and equipment

(Fabricagio de mdquinas e de equipamentos, n.c.)

29

Manufacture of motor vehicles, trailers, semi-trailers and
components for motor vehicles

(Fabricagio de veiculos automoveis, rebogues, semi-rebogues e
componentes para veicnlos antomovess)

30

Manufacture of other transport equipment

(Fabricagio de ontro equipamento de transporte)

Furniture and Other Manufacturing

(Indsistrias de Mobilidrio e Outras Indiistrias
Transformadoras)

31

Furniture and mattress manufacturing

(Fabrico de mobilidrio e de colchoes)

32

Other manufacturing industries

(Outras indristrias transformadoras)

Repair, maintenance and installation of
machinery and equipment

(Reparagio, Manutencao ¢ Instalagio de
Mdguinas e Equipamentos)

33

Repair, maintenance and installation of machinery and
equipment

(Reparagio, manuntencao e instalagio de maquinas e equipamentos)

10

Energy and Natural Resources, Water
and Waste Management

(Energia ¢ Gestio de Recursos Naturais,
Hidricos ¢ de Residnos)

35

Electricity; gas; steam and air conditioning supply

(Electricidade, gds, vapor, dgua quente e fria e ar frio)

36

Water collection, treatment and supply

(Captagao, tratamento e distribuigio de dgna)

37

Wastewater collection, drainage and treatment

(Recolha, drenagem e tratamento de dguas residuais)

38

Waste collection, treatment and disposal; material
valorisation

(Recolha, tratamento e eliminagio de residnos; valorizagio de
materiais)

39

Decontamination and similar activities

(Descontaminagio e actividades similares)

11

Construction and Real Estate Activities

(Construgao e Imobilidrio)

41

Property  development (development
projects); building construction

of  building

(Promogao imobilidria (desenvolvimento de projectos de edificios);
construgao de edificios)

42

Civil engineering

(Engenbharia civil)
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Industry Created

Code

Category

Industries considered per Category
(Divisions of CAE Rev.3)

43

Specialised construction activities

(Actividades especializadas de construgao)

68

Real estate activities
(Actividades imobilidrias)

12

Trade — wholesale and retail; repair of
motor vehicles and motorcycles)

(Atividades de Coméreio — comiéreio por grosso
e a retalho; reparagao de veiculos automiveis e
motociclos)

45

Trade, maintenance and repair of motor vehicles and
motorcycles

(Coméreio, manutengio e reparagio, de veiculos antomoveis e
motociclos)

46

Wholesale trade (including agents), except of motor
vehicles and motorbikes

(Comiéreio por grosso (inclui agentes), excepto de veiculos automdveis
e motociclos)

47

Retail trade, except of motor vehicles and motorbikes

(Coméreio a retalho, excepto de veiculos antomdveis e motociclos)

13

Transportation and storage

(Lransportes e armazenagem)

49

Land transport and transport via oil or gas pipelines

(Transportes terrestres e transportes por oleodutos ou gasodutos)

50

Water transport
(Lransportes por dgna)

51

Air transport
(Lransportes aéreos)

52

Warehousing and auxiliary transport activities (includes

handling)

(Armazenagem ¢ actividades anxiliares dos transportes (inclui
manuseamento)

14

Postal Activities
(Atividades Postais)

53

Postal and courier activities

(Actividades postais e de conrier)

15

Accommodation and Food Services
Activities

(Alojamento e Restanragao)

55

Lodging
(Alojamento)

56

Restaurants and similar

(Restanragio e similares)

16

Information and Communication
Activities

(Atividades de Informagdo e de Comunicagio)

58

Publishing activities
(Actividades de edi¢io)

59

Film, video, television programme production, sound
recording and music editing activities

(Actividades cinematogrificas, de video, de producio de programas
de televisio, de gravagio de som e de ediao de miisica)

60

Radio and television
(Actividades de ridio e de televisio)

61

Telecommunications

(Lelecomunicagoes)

62

Computer consultancy and programming and related
activities

(Consultoria e programagio informatica e actividades relacionadas)
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Industry Created

Industries considered per Category

Divisi 5
Code Category (Divisions of CAE Rev.3)
6 Information services
(Actividades dos servigos de informagio)
Financial services activities, except insurance and pension
64 funding
(Actividades de servicos financeiros, excepto seguros e fundos de
pensies)
17 Financial and Insurance Activities Insurance, reinsurance and pension funds, except
(Atividades Financeiras e Seguros) 65 compulsory social security
(Seguros, resseguros e _fundos de pensies, excepto seguranca social
obrigatdria)
66 Financial services and insurance support activities
(Actividades anxiliares de servigos financeiros e dos seguros)
60 Legal and accounting activities
(Actividades juridicas e de contabilidade)
0 Corporate and management consultancy activities
(Actividades das sedes sociais e de consultoria para a gestao)
Architectural, engineering and related technical activities;
technical testing and analysis activities
Consulting, Scientific and Technical | /1 o ; ; P
Activit S (Actividades de arquitectura, de engenbaria e técnicas  afins;
18 cuvities actividades de ensaios ¢ de andlises técnicas)
(Atividades de  Consultoria, Cientificas ¢ — —
Técnica) - Scientific research and development activities
(Actividades de investigagio cientifica e de desenvolvimento)
= Advertising, market research and opinion polls
(Publicidade, estudos de mercado e sondagens de opinido)
Other consultancy, scientific, technical and similar
74 | activities
(Outras actividades de consultoria, cientificas, técnicas e similares)
19 Veterinary Activities 5 Veterinary activities
(Atividades Veterindrias) (Actividades veterindrias)
20 Rental Activities - Rental activities
(Atividades de Alugner) (Actividades de aluguer)
1 HR/Employment Activities 3 Employment activities
(Atividades de RH/ Emprego) (Actividades de emprego)
Travel agencies, tour operators, other reservation services
» Tourism 0 and related activities
(Atividades de Turismo) (Agéncias de viagem, operadores turisticos, outros servigos de reservas
¢ actividades relacionadas)
Investigation and security activities
80 Ny Lo
Specialised Activities — Security and (Actividades de investigaio e segnranga)
Building Maintenance . o .
23 o J o Activities related to buildings, planting and garden
(Atividades EqDef.za/.zzadas — Seguranga e maintenance
Manutencio de Edjficios) 81

(Actividades relacionadas com edificios, plantagio ¢ manutengio de
Jjardins)
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Industry Created

Industries considered per Category

Code Category (Divisions of CAE Rev.3)
Administrative and Business Related Actividades de servicos administrativos e de apoio
4 Activities 85 prestados as empresas
(Atividades Administrativas ¢ de Apoio a (Actividades de servigos administrativos e de apoio prestados ds
Empresas) empresas)
Public adm1n{strauon. and - defence; Public administration and defence; compulsory Social
compulsory social security .
25 84 | Security
(Administragio piiblica e defesa; Seguranca L . ) o
Social obrigatiria) (Administragio piiblica e defesa; Seguranga Social obrigatdria)
Education Education
26 85
(Educagio) (Educagio)
7 Health 86 Human health activities
(Saiide Humana) (Actividades de saiide humana)
- Social support activities with accommodation
Social Work Services (Actividades de apoio social com alojamento)
28 . o
(Servigos de Apoio Social) 88 Social support activities without accommodation
(Actividades de apoio social sem algjamento)
Theatre, music, dance and other artistic and literary
%0 activities
(Actividades de teatro, de miisica, de danca e outras actividades
ho | Cultural Activities / Arts artisticas ¢ iterdrias)
(Atividades Cultnrais | Artisticas) Activities of libraries, archives, museums and other
01 cultural activities
(Actividades das bibliotecas, arguivos, museus e outras actividades
cultnrais)
30 Lotteries and Gambling 9 Lotteries and other gambling games
(Lotarias ¢ Jogos de Aposta) (Lotarias e ontros jogos de aposta)
Entertainment, Recreation and Sports . . L
3 - ] o 03 Entertainment, recreation and sports activities
(Attw.zdade.r desportivas, - de - diversao ¢ (Actividades desportivas, de diverso e recreativas)
recreativas)
” Activities of Membership Organisations o4 Activities of associative organisations
(Atividades das Organizagoes Associativas) (Actividades das organizagies associativas)
Repair of Personal/Household Goods Computers and personal/household goods repair
3 (Reparagio de. Bens de Uso | 95 (Reparagio de computadores e de bens de uso pessoal e domséstico)
Pessoal/ Domiéstico) par: & ’
96 Other personal service activities
Other Activities to Third Parties (Outras actividades de servigos pessoais)
34 . .
(Ontras Atividades a Terceiros) 97 Household domestic activities
(Actividades das familias empregadoras de pessoal domiéstico)
Production of goods and services by households for their
35 Services for Personnal Use 08 own use
(Servicos para Uso Priprio) (Actividades de produgao de bens e servigos pelas familias para nso
priprio)
International Organisations and Extra- Activities of international organisations and other extra-
36 territorial Institutions 90 territorial institutions

(Atividades de Organismos Internacionais ¢
nstituicoes extra-territoriais)

(Actividades dos organismos internacionais e outras instituicies
extra-territoriais)
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Industry Created

Industries considered per Category

Code Category (Divisions of CAE Rev.3)
Agticulture, animal production, hunting and related
47 Agticulture and Hunting 01 service activities
(Agricenltura e Caga) (Agricultura, produgao animal, caga e actividades dos servigos
relacionados)
18 Forestry 0 Forestry
(Silvicnltura e Exploragao Florestal) (Stlvicnltura e exploragao florestal)
39 Pesca 03 Fisheries and aquaculture
(Fishing) (Pesca e aquicultnra)
05 Mining coal and lignite
(Extraceio de hulha e lenbite)
06 Extraction of crude oil and natural gas
(Extraccio de petrdleo bruto e gds natural)
40 Mining and Quarrying 07 Extraction and preparation of metal minerals
(Indsistria Extrativa) (Extraccio e preparagao de minérios metdlicos)
08 Other extractive industries
(Outras indristrias extractivas)
09 Mining and quatrying service activities

(Actividades dos servigos relacionados com as indiistrias extractivas)

Source: Own elaboration.
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Table A1l: Categories of the variable representative of Region (REGION).

Category Number Category Name
11 North
15 Algarve
16 Centro
17 Lisbon and Vale do Tejo
18 Alentejo

Source: Own elaboration.
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Table A12: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: log of real gross value added, at market
prices, per employee) (Models 7 to 10)

Model 7 Model 8 Model 9 Model 10
, A 0.0026"* 0.0025** 0.0026"* 0.0024*
TMT’s Level of Education (0.001) (0.001) (0.001) (0.001)
- , 0.0000 0.0000 0.0000 0.0000
TMT’s Formal Education Field of Study and 0.0136™** 0.0136*** 0.0108** 0.0002***
Industry Match (0.005) (0.005) (0.005) (0.000)
Diversity of TMT’s Field of 0.0010 0.0012 0.0050 0.0068
Education (0.008) (0.008) (0.007) (0.007)
Diversity of TMT’s Level of 0.0024*** 0.0024* 0.0024*** 0.0024*
Education (0.001) (0.001) (0.001) (0.001)
i ‘ 0.0008*** 0.0008"* 0.0008*** 0.0008""
TMT’s Level of Experience (0.000) (0.000) (0.000) (0.000)
, _ 0.0013* 0.1458" 0.1619** 0.1618"*
TMT’s Type of Experience (Industry) (0.000) (0.005) (0.006) (0.006)
Diversity of TMT’s Industry -0.0024 -0.0194* -0.0234" -0.0234"
Experience (0.003) (0.003) (0.003) (0.003)
Diversity of TMT’s Level of -0.0007*** -0.0008"** -0.0008"** -0.0008"**
Experience (0.000) (0.000) (0.000) (0.000)
Workers Average Level of 0.0015" 0.0015" 0.0015" 0.0015""
Education (0.001) (0.001) (0.001) (0.001)
» 0.0297" 0.0296" 0.0296" 0.0295"
Training (0.006) (0.006) (0.006) (0.006)
A -0.0001 -0.0001 -0.0001 -0.0001
TMT Size (0.000) (0.000) (0.000) (0.000)
Levernoc 0.0005" 0.0005"* 0.0005" 0.0005"
ceverag (0.000) (0.000) (0.000) (0.000)
0.0352" 0.0368" 0.0374" 0.0373"
Presence of R&D 0.006) 0.006) 0.006) 0.006)
Firm Size Yes Yes Yes Yes
Firem A 0.0007 0.0007 0.0007 0.0007
m Age (0.002) (0.002) (0.002) (0.002)
Industry Yes Yes Yes Yes
Region Yes Yes Yes Yes
Multinational 0.0012 0.0036 0.0040 0.0040
“ (0.012) (0.012) (0.012) (0.012)
ot 0.0022" 0.0022" 0.0022" 0.0022"
xpor (0.000) (0.000) (0.000) (0.000)
Year Yes Yes Yes Yes
N 1690190 1690190 1690190 1690190
Number of firms 285503 285503 285503 285503
2.61 2.61 2.64 2.66
ors VIF max [mean] [1.36] [1.36] [1.36] [1.36]
’ Breuschp ' 6064.93 6003.77 5897.40 5054.45
reusch-Pagan (p-value) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood 1.1e+06 1.1e+06 1.1e+06 1.1e+06
R-squared (within) 0.0413 0.0412 0.0413 0.0413
F eatist I 576.5709 575.6337 575.5027 575.6599
statlstic (overall (0.0000) (0.0000) (0.0000) (0.0000)
Root MSE 0.4521 0.4521 0.4521 0.4521
- -_ 21266.01 21402.70 21386.43 21357.64
ausman 1es (0.0000) (0.0000) (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; *#*, 1%. All models considered as the dependent variable the logarithm of
real gross value added, at market prices, per employee, and conducted a panel data fixed effects estimation. In Model 1 the independent vatiables were
AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and
AVG_ EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT, and DIV_EXP_INDUSTRY_ TMT (regarding professional
experience). The remaining models used the same vatiables with the exception of the following changes: Model 7, instead of TMT_SAME_INDUSTRY_EXP
considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to MAJ_TMT_SAME_INDUSTRY_EXP;
finally, Models 9 and 10 consider MAJ]_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_EDU_IND. The control variables
remain unchanged throughout the models.

Source: Own elaboration.
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Table Al13: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: log of gross value added, at factor prices,

per employee)
Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
_ 0.0027°* | 0.0001* | 0.0025** | 0.0027* | 0.0026** | 0.0026™* | 0.0027°* | 0.0027"* | 0.0027** | 0.0026"*
TMT’s Level of Education 0.001) | (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
_ _ 0.0000 0.0000 | 0.0002* | -0.0003 | 0.0146** | -0.0000 | -0.0000 0.0000 -0.0000 0.0000
TMT’s Field of Education (0.000) (0.000) (0.000) (0.005) (0.005) (0.000) (0.000) (0.000) (0.000) (0.000)
TMT’s Formal Education | 0.0105* | 0.0101* | 00043 | 0.0104* | 0.0031 0.0113* | 0.0106* | 0.0106* | 0.0098" | 0.0002"*
fieldhof Study and Industty | (0,005) (0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005) (0.000)
Matc
Diversity of TMT’s Field of | 00030 0.0035 0.0043 0.0032 -0.0025 0.0038 0.0029 0.0032 0.0058 0.0074
Fducation (0.007) (0.007) (0.007) (0.008) (0.008) (0.007) (0.007) (0.007) (0.007) (0.007)
Diversity of TMT’s Level of | 0-0025 | 0.0025™ | 0.0026™* | 0.0025™* | 0.0026™* | 0.0024"* | 0.0026"* | 0.0025"* | 0.0025"* | 0.0025"
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
) 0.0006"* | 0.0003* | 0.0006* | 0.0006** | 0.0006** | 0.0008** | 0.0007"* | 0.0007"* | 0.0006** | 0.0006"*
TMT’s Level of Experience 0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) (0.000)
TMT’s Typc of Experience 0.1573* 0.1575* 0.1574* 0.1573* 0.1574* -0.0129*+* 0.0013* 0.1419* 0.1573* 0.1573*
(Industry) (0.006) (0.006) (0.006) (0.006) (0.006) (0.002) (0.000) (0.005) (0.006) (0.006)
Divcrsity of TMT’s In dustry -0.0246*** -0.0248*+* -0.0247*+* -0.0246*** -0.0247++* 0.0272%* -0.0042* -0.0207*+* -0.0245*+* -0.0245*+*
Experience (0.002) (0.002) (0.002) (0.002) (0.002) (0.005) (0.002) (0.002) (0.002) (0.002)
Divcrsity of TMT’s Level of -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*** -0.0008*+*
Experience (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
. 0.0026* | 00028 | 0.0026** | 0.0026* | 0.0026* | 00024 | 0.0026"* | 00026 | 0.0026* | 0.0026"
Workers Average Level of
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
N 00392 | 00392 | 00392 | 00392 | 0.0392* | 00385 | 00393 | 00392 | 00392* | 0.0392"
Training (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
IMT Sive 0.0000 -0.0000 0.0000 0.0000 -0.0000 0.0002 -0.0000 0.0000 0.0000 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Leverase 0.0005* | 0.0005** | 0.0005* | 0.0005* | 0.0005* | 0.0005* | 00005 | 00005 | 00005 | 0.0005"
everns (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
00435 | 00433 | 00434 | 00435 | 00434 | 00450 | 00414 | 00429 | 00435 | 0.0435"
Presence of R&D
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm A 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002
(<
& (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
o 0.0088 0.0084 0.0088 0.0088 0.0088 0.0111 0.0061 0.0084 0.0088 0.0088
Multinational
0.012) 0.012) 0.012) 0.012) 0.012) 0.012) 0.012) 0.012) 0.012) 0.012)
Fxoort 0.0022% | 00022 | 00022 | 00022 | 0.0022* | 00022 | 0.0022* | 00022 | 00022 | 0.0022"
P (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 1697246
Number of firms 286211 286211 286211 286211 286211 286211 286211 286211 286211 286211
VIF ma [mean] 2.62 2.25 2.47 2.57 2.44 6.35 2.62 2.62 2.64 2.66
o ax fmea [1.36] [1.35] [1.37] [1.37) (1.38) [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch-Pagan (p- | 6259.07 | 646420 | 6180.62 | 630871 | 615459 | 546845 | 6286.90 | 625335 | 6146.03 6203.47
value) ©0.00000 | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Log likelihood 1.0e+06 | -1.0e+06 | -1.0e+06 | -1.0¢+06 | -1.0e+06 | -1.0¢+06 | -1.0e+06 | -1.0e+06 | -1.0e+06 | -1.0¢+06
R-squared (within) 0.0423 0.0423 0.0423 0.0423 0.0423 0.0413 0.0423 0.0422 0.0423 0.0423
F statstic (overal) 552.6788 | 552.5497 | 552.8024 | 552.6753 | 5528052 | 545.0186 | 5533826 | 552.8074 | 5526171 | 552.6955
statistc fovera (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 0.4433 0.4433 0.4433 0.4433 0.4433 0.4435 0.4433 0.4433 0.4433 0.4433
Hausman Test 28852.25 | 2334592 | 28819.38 | 2889443 | 28801.82 | 27980.23 | 28232.60 | 28907.22 | 28852.91 | 28810.20
©0.0000) | (0.0000) | (0.0000) 0.0000 | (0.0000) | 0.00000 | (0.0000) | (0.0000) | (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; *#* 1%. All models considered as the dependent variable the logarithm of
real gross value added, at factor prices, per employee, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were
AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and
AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT, and DIV_EXP_INDUSTRY_ TMT (regarding professional
experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead of AVG_EDU_YEARS considers
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PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS, respectively;
finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following
changes: Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes
TMT_SAME_INDUSTRY_EXP to MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and
PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The control variables remain unchanged throughout the models.

Source: Own elaboration.
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Table Al4: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: log of gross value added, at market prices)

Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
_ 0.0042 | 0.0002** | 0.0042** | 0.0039"* | 0.0040** | 0.0046"* | 0.0043** | 0.0043* | 0.0047"* | 0.0045"
TMT’s Level of Education (0.001) 0.000) | (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
_ _ -0.0001 -0.0001 20.0001 | 0.0140% | 0.0193* | -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
TMT's Field of Education (0.000) (0.000) (0.000) 0.006) | (0.007) (0.000) (0.000) (0.000) (0.000) (0.000)
TMT’s Formal Educaton | 0.0150* | 0.0139 | 0.0174* | 0.0172** | 00057 | 0.0158** | 0.0150~ | 0.0151 | -0.0136* -0.0000
fieldhof Study and Industry | (0.006) (0.006) (0.007) (0.006) (0.007) (0.006) (0.006) (0.006) (0.006) (0.000)
Matc
Diversity of TMT's Field of | 01246™ | 01253 | 01237°* | 01163 | 0.168"* | 081" | 0.1246™ | 01248 | 0.1339™ | 0.1313"*
Fducation (0.009) 0.009) | (0.009) (0.010) (0.009) 0.009) | (0.009) | (0.009) | (0.009) (0.009)
Diversity of TMT's Level of | 0-0097"* | 0.0096™* | 00097 | 0.0098"* | 0.0098 | 0.0099"* | 0.0097* | 0.0096" | 0.0095"* | 0.0096"
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
) 0.0031* | 0.0027** | 0.0031** | 0.0031** | 0.0031** | 0.0035** | 0.0032"* | 0.0032* | 0.0031"* | 0.0031**
TMT’s Level of Experience 0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) (0.000)
TMT's Type of Expericnce | 02243 | 022467 | 02243 | 0.2244" | 02245™* | 00273 | 0.0021" | 02075"* | 0.2245"" | 0.2244"
(Industry) (0.006) 0.006) | (0.006) | (0.006) | (0.006) 0.002) | (0.000) | (0.006) | (0.006) (0.006)
Diversity of TMTs Tndustry | 01410 | 01406 | 0.1410"* | 01409 | 01408 | 0.0973"* | 01705 | 01460 | 01409 | 01409
Experience (0.003) 0.003) | (0.003) | (0.003) | (0.003) 0.006) | (0.003) | (0.003) | (0.003) (0.003)
Diversity of TMTs Level of | 0-0047°* | 0.0046™* | 00047 | 0.0047"" | 0.0047 | 0.0047"" | 0.0047"* | 0.0047 | 0.0047"* | 0.0047"
Experience (0.000) 0.000) | (0.000) | (0.000) | (0.000) 0.000) | (0.000) | (0.000) | (0.000) (0.000)
Workers Average Level of | 00012° | 0.0015% | 00012° | 00013 | 00013 0.0009 | 00013 | 0.0012° | 0.0012" 0.0012"
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 0.001)
N 20.0012 | -0.0011 200012 | -0.0012 | -00012 | -0.0018 | -0.0009 | -0.0012 | -0.0012 -0.0012
Training (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 0.007)
IMT Sive 0.0045* | 0.0045* | 00045 | 00045 | 00045 | 00041 | 00045 | 00045 | 0.0045* | 0.0046"
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) 0.002)
Leverase 0.0005* | 0.0005* | 0.0005* | 00005 | 0.0005* | 0.0005* | 00005 | 0.0005* | 0.0005 | 0.0005"
everns (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
01521 | 04518~ | 01521 | 0.1518" | 0.1519 | 01442 | 01489 | 01513 | 01521 | 0.1521"
Presence of R&D
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 0.007)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Asc -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 0.0001 -0.0001 -0.0001 -0.0001 -0.0001
8 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Multinational 0.0410™ | 0.0404 | 0.0410* | 00410 | 0.0410™ | 0.0313" | 00369~ | 00405 | 0.0410™ | 0.0410"
) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015)
Fxoort 0.0031 | 00031 | 00031 | 00031 | 00031 | 0.0030* | 00031 | 00031 | 0.0031™ | 00031
P (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1690190 | 1690190 | 1690190 | 1690190 | 1690190 | 1690190 | 1690190 | 1690190 | 1690190 1690190
Number of firms 285503 285503 | 285503 | 285503 | 285503 285503 | 285503 | 285503 285503 285503
VIF max [mean] 2.61 225 2.47 2.57 2.44 6.35 2.61 2.61 2.64 2.66
o [1.36] [1.35] [1.37] [1.37] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch—Pagan 1636817 | 16257.10 | 16250.04 | 1656358 | 1630711 | 17650.67 | 16500.79 | 1641810 | 15993.13 16069.73
(p-value) ©.0000) | (0.0000) | 000000 | ©0000) | (0000) | (000000 | (0.0000) | (0.0000) | (0.0000) 0.0000)
Log likelihood 1.2e+06 | -12e+06 | 1.2e+06 | -1.2¢+06 | -12e+06 | -1.2¢+06 | -1.2¢+06 | -12e+06 | -1.2¢+06 | -1.2e+06
R-squared (within) 0.1474 0.1473 0.1474 0.1474 0.1474 0.1460 0.1480 0.1474 0.1474 0.1474
F statistic (overall 1.5¢+03 | 15e+03 | 1.5¢+03 | 1.5¢+03 | 1.5e+03 | 1.5¢+03 | 1.6e+03 | 1.5e+03 | 1.5¢+03 1.5¢+03
statistic (overall) (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 0.4871 0.4871 0.4871 0.4871 0.4871 0.4874 0.4869 0.4870 0.4871 0.4871
Haus T 144269.77 143004.91 144287.56 144083.90 144131.08 141769.86 143693.24 144694.34 144557.45 144331.32
ausman 1est (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the logarithm of real gross value added, at
market prices, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_ EDU_IND,
DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_

TMT, and DIV_EXP_INDUSTRY_ TMT (regarding professional experience). The remaining models used the same variables with the exception of the following changes: Model 2,
instead of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
respectively; finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to MAJ_TMT_
SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The control variables
remain unchanged throughout the models.

Source: Own elaboration.
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Table A15: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: log of gross value added, at factor prices)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
) o 0.0044** | 0.0002* | 0.0043** | 0.0041** | 0.0041* | 0.0048 | 0.0045** | 0.0045™* | 0.0049"* | 0.0047**
TMT’s Level of Education (0.001) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
B o -0.0001 -0.0001 20,0000 | 0.0118* | 0.0224* | -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
TMT’s Field of Education ©000) | (0000) | (000) | (0.006) | (0.007) | 0000y | (o00) | (©000) | (0.000) (0.000)
TMT’s Formal FEducation | 0.0116* | 0.0107* | 0.0125* | 0.0136* | 00010 | 0.0123* | 0.0116* | 0.0117* | -0.0147* -0.0000
fieldhof Study and Industry | (0.006) (0.006) (0.007) (0.006) (0.007) (0.006) (0.006) (0.006) (0.006) (0.000)
Matc
Diversity of TMT’s Field of | 0-1276™* | 0.1284™* | 01269 | 0.1205™* | 0.185™ | 01213 | 0.1276™ | 0.1278" | 0.1356™ | 0.1328"
FEducation (0.009) (0.009) (0.009) (0.010) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Diversity of TMTs Level of | 0-0098" | 0.0097** | 0.0098* | 0.0099* | 0.0100%* | 0.0101** | 0.0098"* | 0.0098"* | 0.0097 | 0.0097"
FEducation (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
) o 0.0030** | 0.0025** | 0.0030** | 0.0030** | 0.0030* | 0.0034** | 0.0030** | 0.0030** | 0.0030* | 0.0030**
TMT’s Level of Experience ©.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) (0.000)
TMT’s Type of Experience | 021947 | 02196 | 02194™ | 02194 | 0.2195™ | 0.0258™ | 0.0020™ | 02032 | 02195 | 0.2194"
(Industry) (0.006) (0.006) (0.006) (0.006) (0.006) (0.002) (0.000) (0.006) (0.006) (0.006)
Diversity of TMT’s Industry | 0-1396™ | 0.1393* | 01396 | 01395 | 0.1394'* | 0.0993" | 0.1685** | 0.1445" | 01395™ | 0.1396"
Fxperience (0.003) (0.003) (0.003) (0.003) (0.003) (0.006) (0.003) (0.003) (0.003) (0.003)
Diversity of TMT’s Level of | 0-0046™* | 0.0046"* | 0.0046™* | 0.0046™* | 0.0046* | 0.0046™ | 0.0047"* | 0.0046™* | 0.0046"* | 0.0046"*
Experience (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Workers Average Level of | 00024 | 00027 | 00024 | 00024 | 0.0024™ | 00021 | 0.0025™ | 0.0024™ | 00024 | 0.0024™
Education 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001)
- 0.0081 0.0081 0.0081 0.0081 0.0080 0.0074 0.0084 0.0081 0.0081 0.0081
Training (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
IMT Sire 0.0047 | 0.0046™ | 00047 | 00046 | 0.0046™* | 00042 | 0.0046"* | 00047 | 0.0047 | 00047
0.002) 0.002) 0.002) 0.002) 0.002) 0.001) 0.002) 0.002) 0.002) 0.002)
Leverase 0.0005* | 0.0005* | 0.0005* | 0.0005* | 0.0005* | 00005 | 0.0005* | 00005 | 0.0005 | 00005
everns (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.1581% | 01578 | 01580 | 0.1578" | 01578 | 0.1505* | 0.1549** | 0.1573* | 01580 | 0.1581"
Presence of R&D
0.007) 0.007) 0.007) 0.007) 0.007) 0.007) 0.007) 0.007) 0.007) 0.007)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm A 20,0006 | -0.0006 | -0.0006 | -0.0006 | -0.0006 | -0.0004 | -0.0005 20,0006 | -0.0006 -0.0006
(<
& 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Multinational 0.0454* | 0.0447 | 00454 | 00454 | 00453 | 0.0361% | 0.0414" | 00449 | 0.0453 | 00453
) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015) 0.015)
Exvort 0.0030 | 0.0030* | 00030 | 0.0030* | 0.0030* | 0.0030* | 0.0030* | 00030 | 0.0030** | 00030~
P (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 | 1697246 1697246
Number of firms 286211 286211 286211 286211 286211 286211 286211 286211 286211 286211
VIF mas [mean] 2.62 2.25 2.47 2.57 2.44 635 2.62 2.62 2.64 2.66
oS ax mea [1.36] [1.35] [1.37] [1.37] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch—Pagan (p- 17601.48 17449.54 17463.25 17808.57 17532.15 18941.63 17725.75 17659.28 17221.01 17300.48
value) ©.0000) | (0.0000) ©0.0000) | (0.0000) (0.0000) ©0.0000) | (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood 12e406 | -1.2¢+06 | -12¢406 | -1.2¢+06 | -12¢+06 | -1.2¢+06 | -1.2¢+06 | -1.2¢+06 | -12¢+06 | -1.2¢+06
R-squared (within) 0.1518 0.1518 0.1518 0.1518 0.1518 0.1504 0.1524 0.1518 0.1518 0.1518
F statstic (overal) 1.5¢+03 | 15¢+03 | 1.5¢+03 | 1.5¢+03 | 1.5e+03 | 1.5e+03 | 15e+03 | 1.5¢+03 | 1.5¢+03 1.5¢+03
Statistic fovera (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 04791 0.4792 0.4792 04791 04791 0.4795 0.4790 04791 04791 0.4792
Haus T 153764.04 152492.70 153803.01 153552.69 153572.27 152682.96 153268.96 154247.37 154047.67 153837.65
ausman 1est (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the logarithm of real gross value added, at
factor prices, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_ EDU_IND, DIV_
EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_ EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT,
and DIV_EXP_INDUSTRY_ TMT (regarding professional experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead
of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
respectively; finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_ INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to
MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The
control variables remain unchanged throughout the models.

Source: Own elaboration.

97



Table Al16: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: real gross value added, at market prices,

per employee)
Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
83.5492 4.2655 71,9587 70.3689 60.5894 93.2865 83.6859 83.3497 132.8153 118.4620
TMT’s Level of Education (135.075) (9.882) 18791 | (114.322) | 126514y | (138.551) | (135.105) | (135.067) | (163.143) (150.695)
6.0144 -6.2396 1.2724 160.7049 1.8¢+03 -5.9185 -6.0436 6.0129 -8.9283 -7.9804
TMT’s Field of Education (19.856) (20.847) (17.853) | (895171) | @7s5514) | (19.824) (19.857) (19.856) (21.517) (20.648)
TMT’s Formal Education | 3264845 3011392 3200698 3837353 5.7¢+02 317.9888 3266509 325.9677 2.6e+03 -18.2071
iiﬂdhOf Study and Industry | (1032035 | (1108.888) | (1106.643) | (1033.169) | (1578.101) | (1033.856) | (1032.689) | (1032202 | (2530.714) (17.210)
atc
Diversity of TMT’s Field of | 20603 2.0e+03 1.9¢+03 1.8¢+03 1.2¢+03 1.8¢+03 2.0e+03 2.0e+03 2.6e+03 21e+03
Fducation (1734490) | (1737.558) | (1696.756) | (1657.148) | (118495 | (1740507) | (1733.794) | (1734758) | (2063.930) (1913.879)
Diversity of TMT's Level of | 166102 | 1.6e+02 | 1.6e+02 | 1602 | 45402 | A5e+02 | 1602 | 1.6e+02 | ATet02 1.7e+02
Education (104.932) | (104754 | (105.270) | (104092) | (106.211) | (105506) | (104938) | (104.926) | (108.166) (106.841)
24,7022 15.7875 24.3152 24,1294 25.6415 28.4378 24.8122 241734 26.5274 25.5848
TMT’s Level of Experience “1.494) | (28.634) (40333) “0570) | (39.281) (42385) @“1.638) | (@1.520 (42.564) (41.902)
, N 11e+03* | 11e+03* | 11e+03* | 11e+03* | 11e+03* 1.0e+03 10.2780" | 1.4e+03" | 1.1e+03* 1.1e+03*
TMT’s Type of Experience
(Industry) (635.767) | (636.941) | (636.364) | (636.047) | (632.515) | (1145.148) (4.876) (616.815) | (635.703) | (635.704)
Diversity of TMT’s Industry | 4621 39.2272 44.9469 44,6142 28.4546 2.4¢+03 192.9379 251804 300138 400952
Experience (570074 | (572.230) (570.877) G757 | (562419 | (2814542 | (332679) | (548.224) (568.311) (569.134)
Diversity of TMI’s Level of | 230307 22.3800 23.1288 23.1025 22.7405 23.2643 23.3063 23.2151 23.2297 23.0744
Experience (26.071) (26.354) (26.015) (26.085) (26.024) (26.094) (26.062) (26.066) (26.041) (26.026)
Workers Average Level of | 83320 53.8910 49.3839 49.5589 50.1404 459152 48,7488 48.9202 452354 46.0668
Education (77.171) (81.334) (77.814) (77.754) (77.208) (76.747) (77.194) (77.132) (77.255) (77.154)
206403 | 2064037 | 20e+03™ | 2004037 | 19e+03™ | 200403 | 20e+03* | 2004037 | 2.0e+03" 2,0e+03
Training (749.419) | (749.400) (749.560) (749557) | (749.524) (749.523) 749477 | (749.438) (749.168) (749.610)
IMT Sire 04526 0.2779 0.6133 0.1852 14697 15,5713 0.4057 05294 -1.3840 0.2051
(44.173) (44.068) (44.131) (43.929) (43.746) (38.188) (44.175) (44.196) (43.813) (44.152)
Leverase 23.5677 23.5609 23.5706 23.5701 23.5794 23.5072 23.5711 23.5830 23.5301 23.5398
Veray
& (16.176) (16.176) (16.176) (16.176) (16.177) (16.173) (16.178) (16.178) (16.175) (16.175)
Presence of R&D 1.5¢+03 1.5¢+03 1.5¢+03 1.5¢+03 1.5¢+03 1.2¢+03 1.5¢+03 1.5¢+03 1.5¢+03 1.5¢+03
C
(1479729) | (1475.633) | (1474316) | (1473345) | (1484.639) | (1499.476) | (1479.738) | (1479.560) | (1475.857) (1480.753)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Ace 9.7317 -9,6247 9.9219 9.9571 91750 25819 95183 97059 -9.4358 97572
8 (51.825) (51.857) (51.827) (51.805) (52.304) (53.614) (51.794) (51.797) (51.478) (51.533)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Multinational 4.2¢+03 4.2¢+03 4.2¢+03 4.2¢+03 4.2¢+03 4.5¢+03 4.2¢+03 4.2¢+03 4.2¢+03 4.2e+03
ul ational
@527.677) | (4519.930) | @s27.127) | @527.328) | (4528.164) | (4508259) | (4527.337) | (4528.066) | (4530.610) (4529.284)
Exvort 638351 | 638273 | 638208 | 638289 | 637769 | 634318 | 638187 | 638388 | 63.8001°" 63,8201
XpoO:

P (13.612) (13.613) (13.625) (13.610) (13.650) (13872) (13.607) (13.607) (13.606) (13.611)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427
Number of firms 297817 297817 297817 297817 297817 297817 297817 297817 297817 297817

VIE max [mean] 2.59 2.22 2.45 2.55 242 6.35 2.59 2.59 2.62 2.64
. ax [1.36] [1.35] [1.37] [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]

Breusch—Pagan (p- | 2.18e+07 | 223¢+07 | 211e+07 | 219e+07 | 213e+07 | 218e+07 | 2.17e+07 | 218e+07 | 2.18e+07 2.18¢+07

value) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood 22107 | 226407 | 226407 | 22e+07 | 22e+07 | 22e+07 | 226407 | 22e+07 | -2.2e+07 2.2e+07
R-squared (within) 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
F statistic (overall) 42.6465 40.8301 42.9309 42.7184 44.7415 42.6727 42.5900 42.6982 43.7420 42.7061

statistic (overa ©.0000) | (0.0000) | (©.0000) | (0.0000) | (©.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04
Hausman Test 1842.39 1682.76 1824.80 1840.49 1818.42 1841.74 1836.58 1844.20 1871.94 1860.57

©.0000) | ©0.00000 | ©0000) | 000000 | ©0000) | 000000 | (0.0000) | (0.00000 | (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; *#*,1%. All models considered as the dependent variable the real gross value added, at market prices,
per employee, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND,
DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_

TMT, and DIV_EXP_INDUSTRY_TMT (regarding professional experience), The remaining models used the same variables with the exception of the following changes: Model 2,
instead of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
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respectively; finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_ SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to
MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_EDU_IND. The
control variables remain unchanged throughout the models.

Source: Own elaboration.
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Table Al17: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: real gross value added, at factor prices,

per employee)
Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
86.8578 43616 745331 70.7305 64.0832 96,0411 87.0558 86.6885 136.9552 121.6050
TMT’s Level of Education (134.459) (9.745) 118119 | (13.666) | (125851 | (137975 | (134488 | (134450) | (162767) (150.244)
-5.3421 -5.5490 3.2494 395.6790 2.0e+03 -5.2569 -5.3820 -5.3411 -8.2987 -7.2928
TMT’s Field of Education (19.854) (20.859) a7776) | (887.897) | @754263) | (19.821) (19.854) (19.854) (21.524) (20.653)
TMT’s Formal Education | 3052617 2805341 2248957 3857577 6.7¢+02 2995704 305.5868 3052472 2.7e+03 -18.3078
iiﬂdh(’f Study and Industry | (1015345 | (1095905 | (1083.086) | (1019.746) | (1560.869) | (1017.386) | (1015.964) | (1015.617) | (2532.441) (17.206)
atc
Diversity of TMT’s Field of | 15¢+03 1.9¢+03 1.8¢+03 1.6e+03 1.1e+03 1.7¢+03 1.8¢+03 1.8¢+03 2.5¢+03 2.0e+03
Fducation (734.831) | (1737.893) | (1698.479) | (1650531) | @116.169) | (1741511) | (1734137) | (1735.094) | (2061.884) (1912.221)
Diversity of TMT’s Level of -1.6e+02 -1.6e+02 -1.6e+02 -1.6e+02 -1.5e+02 -1.5e+02 -1.6e+02 -1.6e+02 -1.7e+02 -1.6e+02
Education (101.259) | (101.171) | (101.561) | (100.086) | (102.326) | (102.076) | (101.261) | (101.249) | (104.277) (102.927)
20.4196 11.0828 20.1991 19.7348 21.5188 24.5998 20.6049 19.9901 22.2814 21.2983
TMT’s Level of Experience (41.370) (28.448) (40.206) (40.439) (39.151) (42.241) (41.507) (41.392) (42.442) (41.778)
TMT's Type of Experience | FSe¥03"™ | 156403 | 15603 | 15c+03 | 150403 | 9368112 | 1395906™ | 18cH03™ | 15ex03™ | 15403
(Industry) (530.696) | (531979) | (331.337) | (3L017) | (526721) | (1144.317) (4.168) (539.637) | (530.660) (530.651)
Diversity of TMTs Industy | 10824 -18.0900 131223 13,8809 299161 2.2¢+03 191.4505 17.3931 275124 17.0421
Experience (566.103) | (568369 | (566797) | (367103 | (558223) | (2814.549) | (528.324) | (544316) | (564.359) (565.165)
Diversity of TMT’s Level of 25.9831 25.2862 26.0893 26.0225 25.6383 26.1336 26.3280 26.1736 26.1615 26.0028
Expericnce 25388 | (25.672) (25335) (54020 | (25.335) (25.408) 25376) | (25.380) (25.350) (25335)
62.8997 68.6878 64.0009 64.4227 64.6680 50.9158 63.4294 63.3993 50.7516 60.6451
Workers Average Level of
Education (76.895) (81.043) (77.541) (77.482) (76.937) (76.494) (76.923) (76.857) (76.982) (76.878)
226403 | 2204037 | 220403 | 2264037 | 220403 | 2264037 | 22e+03% | 2204037 | 22e+03 2.2¢+03™
Training 750599 | (750569 | (50748) | (750728) | (@50700) | (750707) | (750.646) | (750.611) | (750.337) (750.775)
TMT Size 12.3566 12.1661 12.7122 11.6465 10.2793 -2.3892 12.2900 12.4329 10.4410 12.0841
(43.676) (43.567) (43.656) (43.430) (43.178) (37.000) (43.674) (43.702) (43.203) (43.643)
Leverace 23.5833 23.5763 23.5865 23.5854 23.5954 23.5146 23.5873 23.5983 23.5452 23.5556
Veray
€ (16.178) (16.178) (16.179) (16.179) (16.179) (16.175) (16.180) (16.180) (16.177) (16.178)
b R&D 1.8¢+03 1.8¢+03 1.8¢+03 1.8¢+03 1.8¢+03 1.6e+03 1.8¢+03 1.8¢+03 1.8¢+03 1.8¢+03
resence o
(1471.012) | (1466.915) | (1465585 | (1464543) | (1475.992) | (1491.129) | (1470.977) | (1470831) | (1467.112) (1472.034)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Ace -13.8529 -13.7358 -13.9807 -14.0697 -13.2124 -7.2478 -13.5606 -13.8048 -13.5527 -13.8812
8 (51.052) (51.082) (51.062) (51.003) (51.580) (52.617) (51.012) (51.025) (50.726) (50.779)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Multinational 2.1¢+03 2.1e+03 2.1e+03 2.1e+03 2.1e+03 2.3e+03 2.1e+03 2.1e+03 2.1e+03 2.1e+03
ul ational
4266.451) | (4258.121) | (4266.018) | (4265977) | (4267.150) | (4236.892) | (4266415 | (4266.887) | (4269.297) (4267.909)
Exvort 697009 | 607021 | 697007 | 69.6985" | 69.6477" | 69.3285 | 69.6870" | 697109 | 69.6744" 69.6951°"
XpoO:

P (13.130) (13.131) (13.143) (13.127) (13.169) (13.404) (13.126) (13.124) (13.123) (13.128)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427
Number of firms 297817 297817 297817 297817 297817 297817 297817 297817 297817 297817

VIE max [mean] 2.59 222 245 2.55 242 6.35 2.59 2.59 2.62 2.64
. [1.36] [1.35] [1.37) [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]

Breusch-Pagan (p- | 1.75¢+07 | 179e+07 | 1.66e+07 | 176e+07 | 1.69e+07 | 174e+07 | 1.75e+07 | 1.75e+07 | 1.74e+07 1.75e+07

value) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07 -2.2e+07
R-squared (within) 0.0008 0.0008 0.0008 0.0008 0.0009 0.0009 0.0008 0.0009 0.0009 0.0009
F statistic (overall) 45.6182 43.2868 45.9937 45.8279 48.1991 45.8863 45.4592 45.5291 46.8293 45.4317

statistic (overa ©.0000) | (0.0000) | (©.0000) | (0.0000) | ©.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04 7.2e+04
Hausman Test 1845.58 1647.95 1825.10 1841.45 1817.89 1841.20 1835.24 1847.44 1882.53 1866.86

ausma ©.0000) | 0.0000) | ©0000) | (0.0000) | ©.0000) | 000000 | (©.0000) | (0.0000) | (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the real gross value added, at factor prices,
per employee, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_ EDU_IND,
DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_
TMT, and DIV_EXP_INDUSTRY_ TMT (regarding formal expetience). The remaining models used the same variables with the exception of the following changes: Model 2, instead
of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
respectively; finally, Model 6 considers TOTAL_INDUSTRY_ EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
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Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to
MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_ TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The
control variables remain unchanged throughout the models.

Source: Own elaboration.
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Table Al18: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: real gross value added, at market prices)

Model 1 Model 2 | Model 3 | Model4 | Model 5 | Model 6 | Model 7 | Model 8 | Model 9 Model 10

7.0e+03 448.3704 7.3e+03 7.0e+03 7.1e+03 1.2e+04* 6.9¢+03 7.0e+03 7.0e+03 7.1e+03

TMT’s Level of Education (6413452) | (387.332) | (6065.849) | (7166.996) | (6620.698) | (6011.119) | (6418.344) | (6414.294) | (5803.948) | (5935.554)

305330 | 83.6613 | -4.0e+02 | -14e+03 | 25e+04 | 226767 | -30.6355 | -30.2594 | -31.5809 30,8218
TMT’s Field of Education (398.936) | (404.962) | (718.286) | (5.9e+04) | (65e+04) | (394.138) | (398.941) | (398.945) | (425.551) (413.767)
TMT’s Formal Education -9.5¢+03 -1.4et04 4.6e+03 -9.5e+03 3.2e+03 -1.7e+04 -9.9¢+03 -9.7e+03 -1.2e+04 -1.3e+02

iieldhof Study and Industry | (46e+04) | (4.9e¢+04) | (6.6e+04) | (5.0c+04) | (5.0e+04) | (@5e+04) | (4.6e+04) | (@.6e+04) | (5.0e+04) (336.676)
atc

Diversity of TMTs Field of | ~2¢+05 | 126405 | 13¢H05 | 12405 | 11e+05 | 21405 | 12eH05 | 126405 | -1.3¢+05 1.3¢+05
Fducation (13¢+05) | (13e+05) | (12e+05) | (1.0e+05) | (11e+05) | (1.2¢+05) | (13¢+05) | (1.3¢+05) | (14e+05) |  (1.4e+05)
Diversity of TMT’s Level of | $8¢t03 | 89e+03 | 88c+03 | 88c+03 | 90c+03 | 32c+03 | 88e+03 | B8c+03 | 88e+03 -8.8¢+03
Education 7482.624) | (477.906) | (7474.629) | (7789.131) | (r660.647) | (7839.558) | (7as2107) | (as2540) | (7255.189) | (7331.688)

2.80+03 2.1e+03* 2.80+03 2.80+03 28¢+03 | 3.8e+03* | 27c+03 2.76+03 2.8+03 2.8+03
TMT’s Level of Experience (1811.946) | (1164.224) | (1835588) | (1838372) | (1799.184) | (1740.383) | (1826.751) | (1815529) | (1792.816) (1800.867)
TMTs Type of Experience | S0 | Steror | soeroa | sderoar | 2eroa | sders | 216t | 28t | Blesod | Sderod
(Industry) (18e+0d) | (L8e+0d) | (L8e+0d) | (18e+04) | (L8e+04) | (B4c+0d) (87.610) (7e+0d) | (18e+04) (1.8e+04)

Diversity of TMT’s Industry 1.7e+05* 1.7e+05* 1.7e+05* 1.7e+05* 1.7e+05* -1.2e+06** 1.6e+05*** 1.6e+05*** 1.7e+05** 1.7e+05**

Experience (3.4e+04) (3.5e+04) (3.4e+04) (3.4e+04) (3.4e+04) (1.9e+05) (3.2e+04) (3.4e+04) (3.4e+04) (3.4e+04)
Diversity of TMT’s Level of -Lle+04" -Lle+04" -Lle+04" -Lle+04" -Lle+04" -1.0e+04° -Lle+04" -Lle+04" -Lle+04" -Lle+04"
Experience (5211.485) (5252.051) (5202.578) (5210.486) (5205.194) (5318.524) (5211.338) (5210.870) (5217.847) (5215.844)
Workers Average Level of -4.1e+02 47.0295 -4.3e+02 -4.0e+02 -4.1e+02 -6.8e+02 -2.4e+02 -3.3e+02 -4.1e+02 -4.1e+02
Education (1248564) | (1176.090) | (1266.239) | (1261.750) | (1261.684) | (1248.183) | (1252.879) | (1249.912) | (1257.566) (1248.880)
. -3.4e+04 -3.4e+04 -3.4e+04 -3.4e+04 -3.4e+04 -3.1e+04 -3.4e+04 -3.4e+04 -3.4e+04 -3.4e+04
Training (G004 | (30e+0d) | (0er04) | (G0e+04) | (Goer04) | @9er0d) | (0e+04) | (Goerod) | (3.0e+04) (3.0e+04)
TMT Si 2.3e+05™ 2.3e+05™ 2.3e+05™ 2.3e+05™ 2.3e+05™ 2.2e+05™ 2.3e+05™ 2.3e+05™ 2.3e+05™ 2.3e+05™
ize
(9.8¢+04) (9.8¢+04) (9.8¢+04) (9.8¢+04) (9.8¢+04) (1.0e+05) (9.8¢+04) (9.8¢+04) (9.8¢+04) (9.8¢+04)
Teverage 241.6703 241.0173 241.5629 241.6835 241.5591 227.2462 244.4785 242.9376 241.6777 241.6712
veray
8 (220.370) (220.187) (220.428) (220.364) (220.282) (220.700) (220.253) (220.367) (220.774) (220.652)
Presence of R&D 54c+057 | 54057 | 54e+057 | 54¢+057 | 54e+057 | 43¢+057 | 54e+057 | 5det05" | 54et05" 5.4¢+05"
C
(7.0e+04) (7.0e+04) (7.0e+04) (7.0e+04) (7.0e+04) (6.6e+04) (7.0e+04) (7.0e+04) (7.0e+04) (7.0e+04)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Age -6.1e+03 -6.1e+03 -6.1e+03 -6.1e+03 -6.1e+03 -2.4e+03 -6.1e+03 -6.1e+03 -6.1e+03 -6.1e+03
g (1.0e+04) (1.0e+04) (1.0e+04) (1.0e+04) (1.0e+04) (1.1e+04) (1.0e+04) (1.0e+04) (1.0e+04) (1.0e+04)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Multinational -2.2e+04 -2.3e+04 -2.2e+04 -2.2e+04 -2.2e+04 -1.7e+05 -2.2e+04 -2.1e+04 -2.2e+04 -2.2e+04
ul lational
(2.8¢+05) (2.8¢+05) (2.8¢+05) (2.8¢+05) (2.8¢+05) (2.7¢+05) (2.8¢+05) (2.8¢+05) (2.8¢+05) (2.8¢+05)
E . 2.4e+03"" 2.4e+03"" 2.4e+03"" 2.4e+03"" 2.4e+03"" 2.2e+03"" 2.4e+03"" 2.4e+03"" 2.4e+03"" 2.4e+03™
Xport
P (353.761) (353.797) (353.867) (353.675) (353.251) (341.477) (353.730) (353.739) (353.645) (353.697)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427
Number of firms 297817 297817 297817 297817 297817 297817 297817 297817 297817 297817
VAT s ] 2.59 2.22 2.45 2.55 2.42 6.35 2.59 2.59 2.62 2.64
OLS ax [1.36] [1.35] [1.37] [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch—Pagan (p- 3.21e+08 3.21e+08 3.21e+08 3.21e+08 3.21e+08 3.45e+08 3.21e+08 3.21e+08 3.22e+08 3.22e+08
value) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07
R-squared (within) 0.0515 0.0515 0.0515 0.0515 0.0515 0.0581 0.0514 0.0514 0.0515 0.0515
F staistic (overal) 68.8319 69.2273 68.8689 68.7641 68.8639 74.9983 69.1703 69.0240 67.9552 67.9804
statistc fovera (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Root MSE 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06

88457.71 88408.21 88538.54 | 88473.55 | 88499.15 83662.11 88432.62 | 88442.56 88491.24 88461.92

Hausman Test ©.0000) | (0.0000) | (0.0000) | (©.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%0; **, 5%; *#*, 1%. All models considered as the dependent variable the real gross value added, at market prices,
and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_
EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT,
and DIV_EXP_INDUSTRY_TMT (regarding professional experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead
of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
respectively; finally, Model 6 considers TOTAL_ INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to
MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_EDU_IND. The
control variables remain unchanged throughout the models.

Source: Own elaboration.
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Table A19: The impact of TMT’s formal education and professional experience on economic
performance (Fixed effects estimation, dependent variable: real gross value added, at factor prices)

Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
7.0e+03 467.6524 7.4e+03 7.0e+03 7.2e+03 1.2e+04* 7.0e+03 7.0e+03 7.2e+03 71e+03
TMT’s Level of Education ©6670221) | (391.612) | (6301.227) | (7391.508) | (6852093 | (6257.764) | (6675.393) | (6671.129) | (6137.785) | (6218.444)
22,0432 81,5607 3.9¢+02 43e+02 3.2e+04 322628 221261 217705 27.0631 22,0996
TMT’s Field of Education @00541) | 405942y | 717007 | (G9e+04) | (64cr0s) | (395582 | 400552 | (400552 | @27.493) (415.154)
TMT’s Formal Education | -1.2¢+04 1.6e+04 2.3e+03 1.2e+04 44e+03 1.9e+04 1.2e+04 1.2e4+04 1.9¢+04 1.5e+02
iiﬂdhOf Study and Industry | 45e+04) | (4.8e+04) (6.5¢+04) (5.0e+04) | (4.9¢+04) (4.4e+04) (45e+04) | (45e+04) (5.1e+04) (336.113)
atc
Diversity of TMT’s Field of | 13¢+05 1.3e4+05 1.3e4+05 1.3e4+05 Ade+05 | 22e405* | 13e+05 1.3e4+05 1.3e4+05 1.3e+05
Education (13e+05) | (13e+05) | (12¢405) | (10e+05) | (1.1e+05) | (12e+08) | (13e+05) | (1.3e+05) | (1.4e+05) (1.4¢+05)
Diversity of TMTs Level of | 56603 8.7e+03 8.6e+03 8.6e+03 8.8¢+03 2.9¢+03 8.6e+03 8.6e+03 8.6e+03 8.6e+03
Education (7584.610) | (7571.062) | (7578.687) | (7879.493) | (7758.362) | (7922.955) | (7584.004) | (7584.439) | (7358.961) (7438.809)
2.7¢+03 2.1e+03* 2.7e+03 2.7e+03 2.7e+03 3.7e+03" 2.6e+03 2.7e+03 2.8¢+03 2.7e+03
TMT’s Level of Experience (1872.653) | (1189.479) | (1895.393) | (1897.885) | (1858.956) | (1799.413) | (1888.267) | (1876.461) | (1856.008) (1862.098)
TMT's Type of Experience | S5+ | Sser0d™ | 85ct04= | 85c04 | Ssertd™ | Sder0S | 2T | 3204 | Sserdn -8.5¢+04"
(Industry) (1.8e+04) (1.9¢+04) (1.8e+04) (1.8e+04) (18e+04) | (8.5e+04) (85.953) (L6e+04) | (1.8c+04) (1.8¢+04)
Diversity of TMT's Industry | 05 | 1764057 | 17ek0sm | 17es05 | 17405 | 126406 | 16es05 | 174057 | 17e+05 17e+05%
Experience (3.5e+04) (3.6e+04) (3.5e+04) (3.5e+04) (3.5e+04) (1.9¢+05) (3.3+04) (3.5e+04) (3.5e+04) (3.5e+04)
Diversity of TMTs Level of | “M1et047 | -Llet0d | dierod | ller0a | -Lletdd | Ller0d | Ller0d | Lletdd | Lierod 1.1e+04™
Experience (5230.075) | (5272.096) | (5221.100) | (5229.085) | (5223.758) | (5337.913) | (5229.954) | (5220.442) | (5236.490) (5234.470)
Workers Average Level of | 1¢+02 326.7069 1.6e+02 1.3e4+02 1.4e+02 4.0e+02 439058 -50.4248 1.4e+02 1.3e+02
Education (1269.111) | (1177.134) | (1283542) | (1281.524) | (1280.391) | (1267549) | (1274350) | (1270.659) | (1279.851) (1269.606)
3.2e+04 3.2e+04 3.2e4+04 3.2e4+04 3.2e4+04 2.8¢+04 31e+04 3.2e4+04 3.2e4+04 3.2e+04
Training (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04) (2.9¢+04)
M Sire 23e+05" | 23e+05" | 23e405 | 23e+05 | 23e+05" | 220405 | 23e+05" | 23e+05" | 23e+05 2.3e+05"
O7e+04) | 0Te+04) | 08e+04) | 08e+04) | ©7e+04) | (1.0e+05) | ©Te+04) | ©.7e+04) | (9.7e+04) (9.7e+04)
Leverage 233.7773 233.1053 233.6665 2337866 233.6288 219.1143 236.6832 235.0186 233.7393 233.7827
Veray
& (218.238) (218.062) (218.293) (218.232) (218.154) (218.534) @18.121) (218.235) (218.628) (218,510)
p FR&D 5.6e+05 | 566405 | 5.6e+05 | 5.6e+057 | 5.6e+05" | 44e+05" | 566405 | 5.6e+05" | 5.6e+05" 5.6e+05
resence o
(68¢+04) | (6.9e+04) | (6.9e+04) | (68e+04) | (6.8e+04) | (6.4e+04) | (6.8e+04) | (6.8e+04) | (6.8¢+04) (6.8¢+04)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fiem Aoc 8.8¢+03 8.8¢+03 8.8¢+03 8.8¢+03 8.8¢+03 5.1e+03 8.8¢+03 8.8¢+03 8.8¢+03 8.8¢+03
8 9967.278) | (9968.468) | (9962568) | (9966.895) | (9957.014) | (9517.156) | (9969.589) | (9968.181) | (9966.493) (9966.501)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
o 2.0e+04 2.1e+04 1.9¢+04 2.0e+04 1.9¢+04 1.7e4+05 1.9¢+04 1.9¢+04 2.0e+04 2.0e+04
Multinational
(28¢4+05) | (28e+05) | (28¢+05) | (28¢+05) | (28e+05) | @7e+05) | (28e+05) | (28¢+05) | (28¢+05) (2.8¢+05)
Fxnort 24e+03 | 24403 | 246403 | 24e+037 | 246403 | 2204037 | 24e+03 | 24e+03 | 24e+03" 2.4e+03
XpoO:

P (352.244) (352.278) (352.348) (352.159) (351.739) (339.801) (352.215) (352.224) (352.127) (352.180)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427 1771427
Number of firms 297817 297817 297817 297817 297817 297817 297817 297817 297817 297817

VIF 2.59 222 2.45 2.55 242 6.35 2.59 2.59 2.62 2.64

o s e [1.36] [1.35] [1.37) [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch-—Pagan (p- | 3.13e+08 | 313e+08 | 3.13¢+08 | 3.13¢+08 | 313e+08 | 337c+08 | 3.13¢+08 | 3.13e+08 | 3.14e+08 3.14e+08

value) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07 -2.8e+07
R-squared (within) 0.0518 0.0518 0.0518 0.0518 0.0518 0.0587 0.0518 0.0518 0.0518 0.0518
F statistic (overall) 73.2024 73.5778 73.2681 73.1273 73.2730 80.4616 73.5488 73.3029 72.5181 72.5181
©.0000) | (0.0000) | (0.0000) | (0.0000) | (©.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06 2.0e+06
Hausman Test 85130.88 85108.78 85208.64 85136.71 85175.17 79917.94 85095.13 85121.81 85190.41 85150.87
ausma ©.00000 | 0.0000) | ©.0000) | (0.0000) | ©.0000) | (0.00000 | (0.0000) | (0.0000) | (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the real gross value added, at factor prices,
and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_EDU_
YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_ SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT, and
DIV_EXP_INDUSTRY_TMT (regarding professional experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead of
AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and TEM_BUSINESS,
respectively; finally, Model 6 considers TOTAL_ INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes:
Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to
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MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_EDU_IND. The
control variables remain unchanged throughout the models.
Source: Own elaboration.
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Table A20: The impact of TMT’s formal education and professional experience on financial
performance (Fixed effects estimation, dependent variable: return on assets, when measured as net
results over total assets)

Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
0.1495 -0.0034 0.1476 0.1463 0.1444 0.1497 0.1494 0.1495 0.1519 0.1528
TMT’s Level of Education (0.120) (0.003) 0.117) (0.118) 0.116) (0.120) (0.120) (0.120) (0.120) 0.121)
-0.0016 0.0022 -0.0008 0.0317 0.3498 20,0016 | -00016 | -0.0016 | -0.0016 -0.0016
TMT’s Field of Education (0.003) (0.002) (0.003) (0.237) (0.380) (0.003) (0.003) (0.003) (0.003) (0.003)
TMT’s Formal Educaton | -03170 | -0.1168 | -02779 | -03032 | -0.4843 | -03188 | -03176 | -03174 | -0.4275 -0.0050
Siddh()f Study and Industty | (0,348) (0.327) (0.414) (0.348) (0.473) (0.348) (0.348) (0.348) (0.371) (0.004)
Matc
Diversity of TMT's Field of | 10311 10182 | -1.0669 | -1.0784 | -1.1935 10539 | -1.0498 | -1.0509 | -1.1085 -1.1817
Fducation (0.745) (0.744) 0.741) 0.837) (0.824) (0.744) (0.745) (0.745) (0.720) 0.731)
Diversity of TMT's Level of | 00434 | 00494 | 00433 | 00430 | 00410 | 00430 | -00434 | 00434 | -0.0423 -0.0419
Education (0.045) (0.045) (0.046) (0.045) (0.046) (0.045) (0.045) (0.045) 0.047) 0.047)
0.0082 -0.0182 0.0080 0.0081 0.0084 0.0078 0.0080 0.0081 0.0084 0.0083
TMT’s Level of Experience (0.007) 0.016) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 0.007)
TMT's Type of Experience | "0:3406" | -03379° | -0.3410° | -0.3405" | 0.3379° | 00353 20,0017 | -0.2758* | -0.3389* -0.3391¢
(Industry) (0.192) (0.192) (0.192) (0.191) (0.191) 0.036) 0.001) (0.162) 0.192) 0.192)
Diversity of TMT's Indusry | 02582 | 0.2582°* | 0.2585™ | 02578 | 0.2548" | 0.1247 0.2138" | 0.2457* | 0.2558"* | 0.2568"*
Experience (0.097) (0.098) (0.097) (0.096) (0.096) 0.132) (0.095) (0.095) (0.096) (0.096)
Diversity of TMT's Level of | 00154 0.0143 0.0154 0.0154 0.0154 0.0155 0.0154 0.0154 0.0154 0.0154
Experience 0.024) (0.024) (0.024) (0.024) (0.024) (0.024) (0.024) 0.024) 0.024) 0.024)
Workers Average Level of | 01285 | 01172 | 01283 | 01282 | -0.1281" | 0.1280° | 01284 | 01284 | 01287 -0.1287*
Education 0.073) 0.068) 0.073) 0.073) 0.073) 0.073) 0.073) 0.073) 0.073) 0.073)
20.6283 | -0.6276 | -0.6285 20.6285 | 06280 | -06268 | -0.6280 | -0.6282 | -0.6280 -0.6274
Training 0.629) 0.629) 0.629) 0.629) 0.629) 0.628) 0.629) 0.629) 0.629) 0.629)
IMT Size 0.0002 -0.0014 0.0002 0.0002 -0.0001 -0.0003 0.0003 0.0003 -0.0004 -0.0002
0.002) 0.002) 0.002) 0.002) 0.002) 0.002) 0.002) 0.002) 0.002) 0.002)
Leverase 00018 | 00018~ | 00018 | 00018~ | 00018 | 00018~ | 00018 | 00018 | 0.0018" 0.0018~
Veray
& 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001) 0.001)
Presence of R&D 20,0018 | -0.0021 20,0028 | -0.0036 | -0.0059 | -0.0066 0.0024 -0.0001 -0.0026 -0.0009
C
0.058) 0.058) 0.057) 0.058) 0.057) 0.064) 0.058) 0.058) 0.058) (0.059)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Ace 20,0040 | -0.0029 | -0.0041 20,0040 | -0.0039 | -00038 | -0.0040 | -0.0040 | -0.0040 -0.0040
¢ 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) 0.003) (0.003)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Muliinational 201452 | 01543 | -0.1451 201453 | 01469 | -0.1522 | -0.1406 | -0.1440 | -0.1457 -0.1458
Mul ational
(0.246) (0.244) (0.246) (0.246) (0.246) 0.247) (0.246) (0.246) (0.246) (0.246)
Fxoort 0.0066° | 0.0066" 0.0066" 0.0066° | 0.0066" 0.0066" 0.0066° | 0.0066" 0.0066" 0.0066"

XpoO:

P 0.004) (0.004) 0.004) 0.004) 0.004) 0.004) 0.004) 0.004) (0.004) (0.004)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1770984 | 1770984 | 1770984 | 1770984 | 1770984 | 1770984 | 1770984 | 1770984 | 1770984 1770984
Number of firms 297711 297711 297711 297711 297711 297711 297711 297711 297711 297711

VIF mas [mean] 2.59 222 245 2.55 2.42 635 2.59 259 2.62 2.64
o ax mea [1.36] [1.35] [1.37] [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]

Breusch-Pagan (p- | 473¢+06 | 431c+06 | 475¢+06 | 473c+06 | 474c+06 | 476c+06 | 473¢+06 | 473¢+06 | 473¢+06 |  472¢+06

value) 0.0000) | (0.0000) (0.0000) 0.0000) | (0.0000) (0.0000) 0.0000) | (0.0000) (0.0000) (0.0000)
Log likelihood 95e+06 | 9.5¢+06 | -9.5e+06 | -9.5¢+06 | -9.5¢+06 | -9.5¢+06 | -9.5e+06 | -9.5¢+06 | -9.5¢+06 | -9.5¢+06
R-squared (within) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
F statistic (overal) 24629 25920 24918 24399 24657 24160 2.4458 24648 24550 24739

statistc fovera (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 504576 | 504578 | 504576 | 504576 | 504576 | 504577 | 504577 | 504577 | 504576 50.4576
Hoausman Test 51.20 52,55 50.99 51.05 51.34 50.49 50.24 51.01 51.41 51.55

ausma 09237) | (09018) | 09269) | (0.9259) | (0.9217) | (0.9339) | (0.9250) | (0.9266) | (0.9207) (0.9186)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the return on assets, when measured as net
results over total assets, and conducted a panel data fixed effects estimation. In Model 1 the independent vatiables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND,
DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_ EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP,
DIV_EXP_YEARS_TMT, and DIV_EXP_INDUSTRY_ TMT (regarding professional experience). The remaining models used the same variables with the exception of the following
changes: Model 2, instead of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and
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TEM_BUSINESS, respectively; finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the
following changes: Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_ INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP

to MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The
control variables remain unchanged throughout the models.
Source: Own elaboration.
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Table A21: The impact of TMT’s formal education and professional experience on financial
performance (Fixed effects estimation, dependent variable: return on assets, when measured as EBIT
over total assets)

Model 1 Model 2 | Model 3 | Model4 | Model 5 | Model 6 | Model 7 | Model 8 | Model 9 Model 10

_ 01467 | 00020 | 01446 0.1439 01417 0.1469 0.1466 0.1467 0.1489 0.1496
TMT’s Level of Education 0.118) (0.003) (0.115) 0.116) (0.114) (0.118) (0.118) (0.118) (0.118) (0.119)
_ _ 00016 | 00019 20.0007 | 0.0029 03260 | -0.0016 | -0.0016 | -0.0016 | -0.0016 0.0017

TMT’s Field of Education (0.003) (0.002) (0.003) 0.212) 0.371) (0.003) (0.003) (0.003) (0.003) (0.003)
TMT’s Formal Education | -0.3385 | -01521 | -0.3037 | -03279 | -04936 | -03404 | -03392 | -03389 | -0.4358 -0.0050
i}eldhof Study and Industty | (0,338) (0.309) (0.405) (0.335) (0.471) (0.338) (0.338) (0.338) (0.368) (0.003)

atc

Diversity of TMTs Field of | 09100 | 08780 | 09250 | -09214 | -1.0436 | -09134 | -09087 | -0.0098 | -09754 -1.0502°
Education (0.615) 0.613) 0.611) (0.689) (0.690) (0.615) (0.615) (0.615) (0.603) (0.621)
Diversity of TMT's Level of | 00368 | 00425 | -0.0367 | -00366 | -0.0345 | -00364 | -0.0368 | -0.0368 | -0.0356 00351
Education (0.040) (0.040) (0.041) (0.040) (0.041) (0.040) (0.040) (0.040) (0.041) (0.042)
» 00076 | -0.0179 | 00074 0.0074 0.0077 0.0071 0.0073 0.0075 0.0077 0.0076

TMT’s Level of Experience (0.006) 0.016) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
TMTs Type of Experience | 03331 | 03302 | 03334 | 03330 | 03305 | 00381 00017 | 02699 | -03314 | -03317°
(Industry) (0.189) (0.189) (0.189) (0.189) (0.189) (0.035) (0.001) (0.160) (0.189) (0.189)

Diversity of TMT’s Industry 0.2432" 0.2427 0.2434" 0.2430"* 0.2400"* 0.1037 0.1998* 0.2311" 0.2408"* 0.2419"

Expetience (0.090) (0.091) (0.090) (0.090) (0.089) (0.121) (0.089) (0.089) (0.090) (0.090)
Diversity of TMT’s Level of 0.0113 0.0102 0.0113 0.0113 0.0112 0.0113 0.0113 0.0113 0.0113 0.0112
Expetience (0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
Workers Average Level of -0.1250" -0.1140" -0.1248" -0.1248" -0.1246" -0.1246" -0.1249* -0.1250" -0.1252¢ -0.1252*
Education (0.072) (0.067) (0.072) (0.072) (0.072) (0.072) (0.072) (0.072) (0.072) 0.072)
o -0.6287 -0.6279 -0.6288 -0.6288 -0.6292 -0.6272 -0.6284 -0.6286 -0.6284 -0.6278
Training (0.629) (0.629) (0.629) (0.629) (0.629) (0.628) (0.629) (0.629) (0.629) (0.629)
TMT Size 0.0002 -0.0013 0.0002 0.0002 -0.0001 -0.0003 0.0003 0.0002 -0.0005 -0.0003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Leverage 0.0018* 0.0018* 0.0018* 0.0018* 0.0018* 0.0018* 0.0018* 0.0018* 0.0018* 0.0018*
& (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
-0.0048 -0.0055 -0.0058 -0.0061 -0.0087 -0.0102 -0.0007 -0.0032 -0.0056 -0.0039
Presence of R&D
(0.058) (0.058) (0.057) (0.058) (0.057) (0.064) (0.058) (0.058) (0.058) (0.059)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Age -0.0038 -0.0028 -0.0039 -0.0039 -0.0038 -0.0036 -0.0039 -0.0039 -0.0038 -0.0039
& (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
L -0.1367 -0.1463 -0.1366 -0.1368 -0.1383 -0.1445 -0.1321 -0.1355 -0.1372 -0.1372
Multinational
(0.238) (0.237) (0.238) (0.238) (0.238) (0.240) (0.238) (0.238) (0.238) (0.238)
Export 0.0066 0.0066 0.0066 0.0066 0.0066 0.0066 0.0066 0.0066 0.0066 0.0066
P (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1770984 1770984 1770984 1770984 1770984 1770984 1770984 1770984 1770984 1770984
Number of firms 297711 297711 297711 297711 297711 297711 297711 297711 297711 297711
VAT s ] 2.59 2.22 2.45 2.55 2.42 6.35 2.59 2.59 2.62 2.64
o1S ax [1.36] [1.35] [1.37] [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch—Pagan (p- 4.77¢+06 4.34¢+06 4.80e+06 4.78¢+06 4.79¢+06 4.81e+06 4.78¢+06 4.78¢+06 4.77¢+06 4.77e+06
value) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Log likelihood -9.4¢+06 | -9.4e+06 -9.4e+06 -9.4¢+06 | -9.4e+06 -9.4e+06 -9.4¢+06 | -9.4e+06 -9.4e+06 -9.4¢+06
R-squared (within) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
F staistic (overal) 2.4707 2.6001 2.5005 2.4466 2.4784 2.4345 2.4568 2.4723 2.4569 2.4825
statistc fovera (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Root MSE 49.5186 49.5187 49.5186 49.5186 49.5186 49.5186 49.5186 49.5186 49.5186 49.5186
51.57 52.75 51.37 51.44 51.70 50.84 50.57 51.38 51.73 51.85

Hausman Test 09182 | (0.8984) | (0.9213) | (0.9200) | 0.9161) | (09289 | (0.9201) | (09212 | (0.9156) (0.9138)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the return on assets, when measured as EBIT
over total assets, and conducted a panel data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_ EDU_IND,
DIV_EDU_YEARS_TMT and DIV_EDU_YEARS_TMT (regarding formal education), and AVG_ EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP,
DIV_EXP_YEARS_TMT, and DIV_EXP_INDUSTRY_ TMT (regarding professional experience). The remaining models used the same variables with the exception of the following
changes: Model 2, instead of AVG_EDU_YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_TMT, TEM_STEM and

107



TEM_BUSINESS, respectively; finally, Model 6 considers TOTAL_INDUSTRY_EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the
following changes: Model 7, instead of TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_ INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP

to MAJ_TMT_SAME_INDUSTRY_EXP; finally, Models 9 and 10 consider MAJ_TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_ EDU_IND. The
control variables remain unchanged throughout the models.
Source: Own elaboration.
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Table A22: The impact of TMT’s formal education and professional experience on financial

petformance (Fixed effects estimation, dependent variable: return on equity)

Model 1 Model 2 Model 3 Model 4 | Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
_ 03826 | -0.0390 00116 03172 | 01242 | -03791 03834 | -0.3817 | -0.4041 -0.4360
TMT’s Level of Education (0.374) (0.046) (0.119) (0.329) (0.152) (0.370) 0.375) (0.374) (0.391) (0.410)
0.1260 0.1343 -0.1847 8.6934 -5.9994 0.1261 0.1260 0.1260 0.1277 0.1295
TMT’s Field of Education (0.121) 0.132) (0.185) (9.330) (7.057) (0.121) (0.121) (0.121) (0.123) (0.124)
TMT’s Formal Education | -19162 | -1.3676 37868 17022 03214 19260 | 19230 | -19112 | -0.4868 0.0144
iieldhof Study and Industty | (1 646) (1.139) (4.369) (1.368) (1.958) (1.655) (1.653) (1.646) (0.483) (0.011)
atc
Diversity of TMTs Field of | 125134 | 124614 | 119192 | 84582 | 155670 | 124457 | 125302 | 124938 | 117554 11.6300
Fducation 1197y | (11.153) | (10.618) | (6995 | (14346) | (11.131) | (11217 | (11195 | (10.558) (10.464)
Diversity of TMT’s Level of | 02109 | -02079 | -02402 | 01593 | -02674 | -02060 | 02106 | -02108 | -0.1981 -0.1944
Education (0.406) (0.407) (0.431) (0.358) (0.463) (0.403) (0.406) (0.406) (0.399) 0.397)
) 00578 | -0.0354" | -00588 | -0.0542 | -00527 | -0.0583 | -00602 | -0.0553 | -0.0582 -0.0591
TMT’s Level of Experience 0.037) (0.019) 0.037) (0.035) (0.033) 0.037) (0.038) (0.035) 0.037) 0.037)
TMT's Type of Experience | 10115 | 10437 | 1094 | 09888 | -1.0623 0.4493 0.0065 26155 | -1.0165 -1.0285
(Industry) (1.237) (1.266) (1310 (1.217) (1.284) (0.463) 0.016) (2.100) (1.241) (1.247)
Diversity of TMTs Tndustry | 07613 0.8158 0.8715 0.7220 0.8316 05135 0.6353 0.9266 0.7597 0.7674
Experience (0.518) (0.569) 0.612) (0.482) (0.580) 0.910) (0.405) (0.569) 0.517) 0.521)
Diversity of TMT’s Level of | 00302 | 00270 | 00346 | -0.0316 | -0.0301 20,0299 | 00299 | -00305 | -0.0305 -0.0305
Experience (0.043) (0.043) (0.042) (0.043) (0.043) (0.043) (0.043) (0.043) (0.043) (0.043)
Workers Average Level of | 00600 | -00831 20,0945 | -00651 | -00828 | -0.0588 | -0.0572 | -0.0626 | -0.0586 -0.0566
Education (0.088) (0.101) 0.112) (0.089) (0.103) (0.087) (0.085) (0.086) (0.087) (0.086)
N 06098 | -0.6165 | -06023 | -05998 | -05916 | -0.6034 | -06023 | -0.6172 | -0.6125 -0.6181
Training (0.546) (0.545) (0.547) (0.547) (0.548) (0.546) (0.547) (0.546) (0.545) (0.545)
IMT Sive 0.0694 0.0679 0.0502 0.0525 0.0751 0.0626 0.0696 0.0692 0.0671 0.0679
(0.067) (0.065) (0.048) (0.049) 0.073) (0.060) (0.067) (0.067) (0.065) (0.066)
Leverase 02613 | 02613 | -02614 | -02614 | -02614 | -0.2613 | -02613 | -02614 | -02613 0.2613
& (0.161) (0.161) (0.161) (0.161) (0.161) (0.161) (0.161) (0.161) (0.161) 0.161)
07481 | 07091 | -0.6001" | -0.8090 | -0.6003 | -0.8394 | -0.7426" | -0.7528" | -0.7475" -0.7475"
Presence of R&D
(0.442) (0.410) (0.341) (0.502) (0.341) (0.520) (0.438) (0.440) (0.441) (0.441)
Firm Size Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Ave 02231 0.2242 0.2241 02271 02251 0.2261 02231 02232 0.2230 0.2230
¢ (0.261) (0.263) (0.262) (0.265) (0.263) (0.264) (0.262) (0.261) (0.261) (0.261)
Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Region Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
o 04743 | 03814 | -0.4181 04731 | 04423 | -05901 04729 | 04808 | -0.4688 -0.4618
Multinational
(1.035) (0.953) (0.989) (1.035) (1.004) (1.130) (1.039) (1.031) (1.032) (1.028)
Fxoort 0.0694 0.0695 0.0699 0.0693 0.0697 0.0693 0.0694 0.0694 0.0694 0.0695
P (0.062) (0.062) (0.062) (0.062) (0.062) (0.062) (0.062) (0.062) (0.062) (0.062)
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 1771427 | 1771427 | 1771427 | 1771427 | 1771427 | 1771427 | 1771427 | 1771427 | 1771427 | 1771427
Number of firms 297817 | 297817 | 297817 | 297817 | 297817 | 297817 | 297817 | 297817 | 297817 297817
— 259 222 245 255 2.42 635 259 259 2.62 2.64
o s e [1.36] [1.35] [1.37) [1.36] [1.38] [1.50] [1.36] [1.36] [1.36] [1.36]
Breusch—Pagan (p- | 9.91e+07 | 9.90e+07 | 1.01e+08 | 991e+07 | 1.00e+08 | 9.90e+07 | 9.90e+07 | 9.91e+07 | 9.91e+07 | 9.92e+07
value) ©.00000 | ©0000) | 000000 | ©0000) | 00000y | (©.0000) | (©.0000) | (0.0000) | (0.0000) (0.0000)
Log likelihood 12e+07 | -1.2¢+07 | -12e+07 | -1.2¢+07 | -12e+07 | -1.2¢+07 | -12e+07 | -1.2¢+07 | -12e+07 | -1.2¢+07
R-squared (within) 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
F statistic (overall 1.9331 1.9448 2.0208 1.9080 1.9781 1.9178 1.9444 1.9714 1.9299 1.9448
statistic (overal) ©.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)
Root MSE 2542325 | 254.2324 | 2542311 | 2542320 | 2542338 | 254.2325 | 254.2325 | 254.2324 | 2542326 | 254.2326
Hausman Test 424.04 426,64 424.84 418.81 405.70 424.18 424.04 424.57 42293 42243
ausma ©0.00000 | 0.0000) | 0.00000 | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) | (0.0000) (0.0000)

Notes: Robust standard errors in parentheses. Significance levels: *, 10%; **, 5%; ***, 1%. All models considered as the dependent variable the return on equity, and conducted a panel
data fixed effects estimation. In Model 1 the independent variables were AVG_EDU_YEARS, PERC_STEM_TMT, TMT_EDU_IND, DIV_EDU_YEARS_TMT and
DIV_EDU_YEARS_TMT (regarding formal education), and AVG_EXPERIENCE_TMT, TMT_SAME_INDUSTRY_EXP, DIV_EXP_YEARS_TMT, and DIV_EXP_
INDUSTRY_TMT (regarding professional experience). The remaining models used the same variables with the exception of the following changes: Model 2, instead of AVG_EDU_
YEARS considers PERC_DIPLOMADO_TMT; Model 3, 4 and 5, change PERC_STEM_TMT to PERC_BUSIN_ TMT, TEM_STEM and TEM_BUSINESS, respectively; finally,
model 6 considers TOTAL_INDUSTRY_ EXPERIENCE instead of TMT_SAME_INDUSTRY_EXP. The final four models consider the following changes: Model 7, instead of
TMT_SAME_INDUSTRY_EXP considers PERC_TMT_SAME_INDUSTRY_EXP, while Model 8, changes TMT_SAME_INDUSTRY_EXP to MAJ_TMT_SAME_INDUSTRY_
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EXP; finally, Models 9 and 10 consider MAJ_ TMT_EDU_IND and PERC_TMT_EDU_IND, respectively, instead of TMT_EDU_IND. The control variables remain unchanged
throughout the models.
Source: Own elaboration.
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