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This thesis examines whether CFO (chief financial officer) gender influences investment
efficiency in firms listed in Nordic stock exchanges over the period of 2021-2023. Prior
research has associated female CFOs with improved investment efficiency. However, these
studies have not investigated the relationship in the Nordic context.

The CFO is responsible for the accounting and finance functions of the firm and therefore
they are a key executive in investment decision-making. Earlier literature has identified
differences in risk taking preferences and ethics between genders. Female decision-makers
tend to avoid risk and follow rules and regulations more closely. Upper echelons theory
suggests that CFO gender should mitigate the agency problems leading to investment
inefficiency.

Investment is a key determinant of growth and therefore efficient investment is of interest to
shareholders and has significance for the overall economy. Investment efficiency occurs
when a firm invests close to its firm-specific optimal level. Inefficient investment may take
the form of overinvestment or underinvestment.

Regression analysis is used to test the hypotheses. Investment efficiency in sample firms is
high in relation to comparable studies. Contrary to hypothesis, CFO gender is positively but
not statistically significantly associated with investment efficiency. The context of Nordic
corporate governance may lead to high investment efficiency where CFO gender is not
significant as in other geographical areas. Evidence is found to support the hypothesis that
female CFOs are associated with reduced overinvestment. Firms with high levels of
internally generated funds and low investment opportunities may benefit from having a
female CFO as they seem to curb overinvestment. Finally, as predicted, no statistically
significant relationship between CFO gender and underinvestment is found.
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Tamid pro-gradu-tutkielma késittelee talousjohtajan sukupuolen vaikutusta investointi-
tehokkuuteen pohjoismaisissa pdrssiyhtidissd vuosina 2021-2023. Aiempi tutkimus on
yhdistdnyt naispuoliset talousjohtajat korkeampaan investointitehokuuteen. Asiaa ei
kuitenkaan ole aiemmin tutkittu Pohjoismaissa.

Talousjohtaja vastaa yrityksen taloustoiminnoista ja on keskeisessd roolissa investointi-
padtoksissd. Aiempi tutkimus on osoittanut eroja sukupuolten vililld suhteessa riskiin ja
eettiseen pddtoksentekoon. Naiset vilttdvdt riskid ja toimivat useammin ohjeiden ja
sdantdjen mukaisesti. Ylimmén johdon teorian mukaisesti talousjohtajan sukupuolen
voidaan olettaa vihentdvén investointitehottomuuteen johtavia agenttiongelmia.

Investoinnit médarittdvat kasvua ja investointitehokkuus on titi kautta merkityksellistd seka
osakkeenomistajille ettd yleisesti taloudelle. Yritys investoi tehokkaasti, kun sen investoinnit
ovat ldhelld yrityskohtaista optimaalista tasoa. Tésté tasosta poikkeava investointi voi olla
yli- tai ali-investointia.

Tutkimusmenetelmidnd on kéaytetty regressioanalyysid. Investointitehokkuus otoksen
yrityksissd on korkeampaa kuin vertailukelpoisissa tutkimuksissa. Vastoin hypoteesia,
talousjohtajan sukupuoli on positiivisesti, mutta ei tilastollisesti merkitsevésti yhteydessé
investointitehokkuuteen. Pohjoismainen hallinnointitapa saattaa luoda ympariston, jossa
talousjohtajan sukupuoli ei vaikuta samalla tavoin kuin toisenlaisissa hallinto- ja ohjaus-
ympaéristossd. Tulokset viittaavat sithen, ettd talousjohtajanaiset vahentévét yli-investointia.
Yritykset, joiden tulorahoitus on runsasta ja investointimahdollisuudet heikkoja, saattavat
siten hyotyd naispuolisesta talousjohtajasta. Hypoteesin mukaisesti tutkimus ei 16yda nayttoa
talousjohtajan sukupuolen vaikutuksesta ali-investointiin.
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1 Introduction

The aim of this thesis is to establish whether the chief financial officer’s (CFO) gender
influences investment efficiency in companies listed in Nordic stock exchanges. This thesis
will discuss firm investments and what determines investment efficiency, the role of the
CFO, how gender effects decision making and what is the interaction between these under

the Nordic corporate governance model.

1.1 Background and key concepts

Virtually every firm has to invest in order to continue its business operations. Old machinery
must be updated, and factory buildings maintained. These inputs that are required to maintain
existing assets form the minimum level of investment. If a company wishes to grow its
business it has to invest above this minimum level. A firm may build a new plant and buy
new equipment in order to produce more, or it can buy a competitor’s business or extend to
new industries through acquisitions. The firm must carefully evaluate the investment
opportunities it has and proceed with those projects that have a positive net present value.
To be profitable, an investment has to bring in more income in the future than what the initial
investment is. (Richardson, 2006) By definition, a firm reaches an optimal investment level
and efficient investment occurs when the firm invests in all positive net present value (NPV)
projects that are available to it (Farooq, Gan and Nadeem, 2023). Investment behaviour is
considered inefficient when the investment level differs from this optimal level (Biddle,
Hilary and Verdi, 2009; Yu, 2023). Efficient investment is pivotal for firm success as
investments are the determinants of firm growth and the returns that capital investors receive
(Biddle et al. 2009). Investment drives firm value and determines growth not only for the
firm but also for the economy. Therefore, successful and efficient investment is significant
to the overall economy. (Baik, Chen and Godsell, 2024) A firm that invests efficiently is
able to take advantage of its growth opportunities in an optimal way. Such firm does not
waste shareholder money on unnecessary projects. Therefore, it is in the shareholders’
interest that decision-makers in the firm only undertake projects that are economically

profitable. (Biddle et al. 2009)



As presented in figure 1, there are two types of deviation from the efficient investment level,
underinvestment and overinvestment. Underinvestment takes place when a firm is not
engaging in all positive NPV investment opportunities. There might be difficulties in finding
financing or the management of the firm may wish to avoid the risk that is, to some extent,
included in all investment decisions. Overinvestment happens when a firm invests in projects
that have a negative NPV. These investments are not profitable to the firm and destroy
shareholder value. Overinvestment typically takes place when the firm has excess cash, and
the management of the firm seeks private utility instead of advancing the shareholders’
interests. Both underinvestment and overinvestment are signs of economic inefficiency. (Yu,

2023; Baik et al. 2024)

OVERINVESTMENT

f f

OPTIMAL INVESTMENT LEVEL
= EFFICIENT INVESTMENT

O O

UNDERINVESTMENT

Figure 1. Efficient investment, overinvestment and underinvestment.

The CFO is an important decision-maker in a firm and has strong influence on the investment
choices of a company (Ismail and Abdul Wahab, 2024). In investment related decision
making the CFO, who has the best knowledge of the financial condition of the firm, often
acts as an advisor to the CEO and the board. The CFO is also often expected to act as the
guardian of the management and ensure that the firm conducts its business according to laws
and regulations. (Chatpibal, Chaiyasoonthorn and Chaveesuk, 2024) The role of the CFO
has changed from traditional accounting tasks to strategic decision maker in the firm
(Schopohl, Urquhart and Zhang, 2021). However, as perceptions are slow to change, this
new role is not always recognized (Gupta, Mortal, Chakrabarty, Guo and Turban, 2020) and
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partly because of that the academic research has so far given the CFO limited attention

(Schopohl et al. 2021).

The effect of gender on firm decision making has increasingly gathered academic interest
(Ciappei, Liberatore and Manetti, 2023). Some well-documented differences between
genders that are expected to have an effect on decision making are differences in willingness
to take risk, ethics and overconfidence. Female decision-makers are expected to be more
risk-averse, adhere to high ethical standards, be more likely to follow rules and regulations
and exhibit overconfidence less often. (Yu, 2023) However, the evidence that gender effect

is visible in business outcomes it still mixed (Adams, 2016).

1.2 Theoretical background

This thesis relies on two seminal theories that have been widely used in business and
accounting research. According to the upper echelons theory (Hambrick and Mason, 1984),
the choices that are made in a firm reflect the personal characteristics of the people who are
in managerial positions. Other factors do also count, but in part all decisions reflect the
values and experiences of the decision-makers. Hambrick and Mason (1984) argue that the
connection between characteristics and firm outcomes can be measured empirically.
Therefore, it should be possible to test if the gender of the CFO influences investment

efficiency.

According to the agency theory, the agent (the manager of the firm) may not always act in
the interest of the principal (the shareholder or owner) (Jensen and Meckling, 1976).
Managers may, for example, grow the firm beyond the optimal size in order to gain private
benefits (managers in larger firms often receive higher compensation). This problem is more
pronounced in situations where there is excess cash but poor opportunities to invest. (Jensen,
1986) The agency conflict may result in both underinvestment and overinvestment.
Managers may engage in empire building and overinvest in projects that are not in the
interest of the shareholder. (Biddle et al. 2009) On the other hand, managers may pass on
profitable investment opportunities because they wish to avoid risk. Corporate governance
mechanisms have been shown to mitigate the agency conflict between management and

ownership. (Baik et al. 2024) In the framework of agency conflict and investment efficiency,
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the CFO can be seen as someone who ensures that the management acts in line with the

interest of the shareholders (Liu, Neely and Karim, 2022; Chatpibal et al. 2024).

1.3 Motivation for research

Earlier research associates female CFOs with practices that reduce investment inefficiency.
For example, conservative accounting practices have been shown to reduce overinvestment
(Garcia Lara, Garcia Osma and Penalva, 2016) and Francis, Hasan, Park and Wu (2015)
have associated female CFOs with more conservative accounting compared to male CFOs.
High reporting quality has also been associated with better investment efficiency (Biddle et
al. 2009). Davis and Garcia-Cestona (2023) report that firms with female CFOs and board
members have higher reporting quality. Firms with a female CFO should therefore exhibit
higher investment efficiency. Research into the relationship between CFO gender and
investment efficiency has been very limited. Only three studies whose main focus is on the
CFO gender and investment efficiency have been identified (Liu et al. 2022; Ali and Khan,
2024; Ismail and Abdul Wahab, 2024). These papers associate female CFOs with higher

investment efficiency compared to their male counterparts.

However, this thesis investigates the relationship between CFO gender and investment
efficiency in Nordic firms that operate largely under the Nordic corporate governance model.
This model includes many features that have been associated with improved investment
efficiency. Often many board members are independent (Bzeouich, Lakhal and Dammak,
2019), large shareholders are often active in monitoring (Kwon, Ahn and Kim, 2021) and
the capital market is well developed (Naeem and Li, 2019). In these circumstances the CFO
gender might not be a significant factor in determining investment efficiency. Prior research
investigating CFO gender and investment efficiency in the Nordic context has not been
identified. This thesis attempts to fill this gap in the existing literature. The theoretical

framework of this thesis is presented in figure 2.
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NORDIC CORPORATE GOVERNANCE

UPPER ECHELONS THEORY
gender effects CFO decision making

GENDER ED:I |:>[ INVESTMENT EFFICIENCY J

AGENCY THEORY
female CFOs mitigate agency problems between
management and shareholders

Figure 2. Theoretical framework.

1.4 Research questions

This thesis seeks to answer the following question: How does CFO gender influence
investment efficiency in Nordic listed companies? The answer to this question could well be
that, yes, it does. Despite somewhat mixed results, prior literature has provided evidence that
gender does effect business outcomes (e.g. Schopohl et al. 2021). Prior studies in the area of
gender and investment efficiency have associated females with improved investment
decisions that lead to higher efficiency (e.g. Yu, 2023). However, the Nordic corporate
governance model may provide a context where the CFO gender is not a significant

determinant of firm investment efficiency.

This thesis will examine the overall investment efficiency of a firm. It will also investigate
the two manifestations of investment inefficiency separately. This is important as the

underlying reasons for overinvestment and underinvestment differ.

1.5 Data and methods

This thesis focuses on publicly listed companies in the Nordic region. As publicly listed

firms must disclose much of their financial and non-financial information, this data is
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relatively easily available compared to private firms. The data for the research is gathered

from ORBIS and LSEG databases.

Following prior research (e.g. Liu et al. 2022), this thesis aims to answer the research
question by the means of quantitative research methods. Ordinary least squares (OLS)
regression analysis will be used to test the hypothesis. Following Biddle et al. (2009) firm-
level investment is first estimated as a function of its growth opportunities. The error term
from this model represents the deviation from the optimal level of investment. Second stage
regression models will be used to test the effect CFO gender has on overall investment

efficiency, overinvestment and underinvestment.

1.6 Structure of the thesis

The next chapter will look at investment efficiency and its determinants more closely. The
role of the CFO will be discussed as well as the effect of gender on decision making. Finally,
the Nordic corporate governance model is presented. Chapter three will present the
theoretical framework, and the research method will be presented in more detail in chapter
four. Results from the empirical research will be presented in chapter five. Conclusions from

the study will end this thesis in chapter six.
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2 Conceptual background

This chapter presents the conceptual background of the thesis. Corporate investment and the
concept of investment efficiency will be discussed. The role of the CFO will be presented
and the CFOs role in investment decision making. This chapter also presents relevant

gender-related research as well as the Nordic corporate governance model.

2.1 Investment efficiency

In practice, every firm needs to invest in order to continue operations. Investments are
needed to renew and update assets that are required to run a business. If a firm wishes to
grow, it needs to invest more than is needed to maintain the firm as a going concern.
(Richardson, 2006) Making sensible investment decisions is a key factor influencing the
firm’s ability to continue business and grow in the future (Naeem and Li, 2019). Investment
drives firm value and determines growth not only for the firm but also for the country and

therefore investment is significant to the overall economy (Baik et al. 2024).

Modigliani and Miller (1958) proposed in their seminal paper that a firm should invest until
the marginal benefit from the investment equals the marginal cost of that investment.
However, their model assumes that no frictions exist in the capital markets. Later research
has established that such frictions do exist and that they affect the investment decisions firms
make (Garcia Lara et al. 2016). Therefore, the extent to which a firm participates in investing

may well differ from a level that would be optimal.

A firm invests efficiently when it chooses to proceed with all available projects that have a
positive net present value (NPV). Hence, in the case of underinvestment, the firm fails to
take full advantage of investment opportunities. Respectively, in the case of overinvestment,
the firm invests in projects that have a negative net present value. These deviations from the
optimal level of investment are signs of economic inefficiency in a firm. (Biddle et al. 2009;

Chen, Hope, Li and Wang, 2011)

Information asymmetry between managers, shareholders and debt providers is a significant

driver of both under- and overinvestment (Biddle et al. 2009; Gomariz and Ballesta, 2014).
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Capital constrains are often the reason for underinvestment. Suppliers of capital may refuse
funding or raise its cost which leads to rejection of investment projects that would have a
positive net present value. (Gomariz and Ballesta, 2014) Managers may also wish to avoid
the risk that is involved with making investments and this may lead to underinvestment (Baik
et al. 2024). The problem of overinvestment typically arises in firms that have excessive
amounts of cash. These are firms that run profitable business and that often have limited
positive NPV investment opportunities. (Zeng and Wang, 2015) These firms would have the
option to distribute the excess cash to shareholders, but the management might choose not
to do that and instead overinvest in order to gain private benefits (D’Mello and Miranda,
2010). Private benefits refer to the management’s desire to e.g. grow the size of the firm in

order to receive higher compensation (Biddle et al. 2009).

Both under- and overinvestment have economic consequences. In the underinvestment
scenario, the firm passes investment opportunities that would help either maintain or grow
its business. The firm may, thus, lose market share to competitors. (Ullah, Zeb, Khan and
Xiao, 2020a) Overinvestment means spending on projects that are not profitable. This leads
to a decrease in firm value. (Zeng and Wang, 2015) For example, overinvestment has been

shown to lead to negative subsequent stock performance (Titman, Wei and Xie, 2004).

Prior research has identified several factors that contribute to higher investment efficiency
(figure 3). These relate to the ownership structure of the firm and the accounting practices it

chooses. Capital structure is relevant as well as several institutional factors.

Active shareholders

High financial reporting quality
Conservative accounting
Strong corporate governance
IFRS adoption

High investor protection
Financial development

Debt

Short debt maturity

Low cash reserves

Board gender diversity
Managerial ability

Good CSR performance

High investment
efficiency

Figure 3. Determinants of efficient investment.
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One factor affecting the investment efficiency of a firm is the ownership structure. In
dispersed ownership, the managers and owners of the firm may have different goals and
managers might not act in the best interest of the firm and choose only those investments
that create value. (Jensen, 1986) Managers acting in their own interest may reject projects
that would have positive NPV (underinvestment) or engage in projects that have negative
NPV (overinvestment). Managers may choose investment levels that differ from the optimal
because they are motivated by private benefits. They may want to increase the resources they

control or grow the size of the firm in order to gain higher compensation. (Yu, 2023)

Active shareholders also impact investment efficiency. The threat of intervention from
shareholders can make overconfident CEOs refrain from engaging in overinvestment
activities. (Kwon, Ahn and Kim, 2021) In a Chinese study, Ding, Knight and Zhang (2019)
discovered that overinvestment is present in both private sector and state-owned firms.
However, higher investment efficiency was found in the private sector where overinvestment
was explained by managers’ desire to grow their companies for private benefits. In the state-
owned firms where overinvestment was a bigger problem, the reason was inadequate

monitoring by banks.

There is also an association between capital structure and investment efficiency. D’Mello
and Miranda (2010) have examined the relationship between long-term debt and
overinvestment in firms that have not had prior debt. Firms that have no debt typically have
high amounts of cash reserves. When debt is introduced, these cash reserves diminish
rapidly. This phenomenon is stronger in firms that have low investment opportunities. Firms
that have overinvested prior to debt, stop doing so after debt has been issued. Debt reduces
the amount of cash managers have control over and, thus, reduces overinvestment and
improves overall investment efficiency. Debt maturity also plays a role. Gomariz and
Ballesta (2014) discovered that shorter maturity of debt reduces both overinvestment and
underinvestment. Datta, Doan and Toscano (2021) confirmed this and posit that a firm can
curb the problems rising from under- and overinvestment by controlling debt maturity.
Shorter debt maturity exposes the firm to the scrutiny of outside debt providers and the

improved monitoring increases investment efficiency.

Holding cash reserves has both advantages and disadvantages. The obvious advantage is that
cash reserves allow the firm to be better prepared for unexpected surprises or investment

opportunities. On the other hand, excess cash may lead to overinvestment. (Doan and
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Iskandar-Datta, 2020) Opler, Pinkowitz, Stulz and Williamson (1999) examined firm cash
holdings. They discovered that firms hold more cash when they have strong growth
opportunities and riskier cash flows. Firms that hold little cash are those that have good
access to external funding. They did not find strong evidence that firms that do well and

accumulate cash would spend this cash quickly either in investments or as dividend payouts.

Several studies have associated accounting and financial reporting quality with improved
investment efficiency. Biddle and Hilary (2006) were one of the first to investigate and
establish the connection between accounting quality and investment efficiency. Better
accounting quality is associated with higher investment efficiency. High accounting quality
improves the information flow between management and outside capital providers. The
relationship is stronger in countries where equity financing if more prominent than in

countries where debt financing dominates.

Biddle et al. (2009) found that high financial reporting quality reduces both under- and
overinvestment. Firms that have high quality reporting deviate less from the optimal
investment level. Firms whose financial reporting is of high quality are also less sensitive to
changes in macro-economic conditions. The researchers posit that reporting quality
mitigates agency problems that would reduce investment efficiency. Gomariz and Ballesta
(2014) investigated how the quality of financial reporting and debt maturity affect
investment efficiency. They also found that high quality of financial reporting reduces
overinvestment. The same effect has also been established in private firms in emerging
economies (Chen et al. 2011). Mandatory adoption of the International Financial Reporting
Standards (IFRS) has also been associated with improved investment efficiency. This impact
1s stronger in countries where legal protection is weak, and ownership is more concentrated.

(Biddle, Callahan, Hyun and Knowles, 2013)

Conservative accounting practices have also been associated with improved investment
efficiency. Firms that report conservatively are able to invest more and issue more debt when
they are in circumstances where they would be more prone to underinvestment. Conservative
reporting helps these firms raise funding for their investments as finance providers are able
to rely on their reporting. Conservative accounting is also associated with less
overinvestment. Conservatism improves transparency and, therefore, it becomes more
difficult for managers to extract private benefits through overinvestment as it is easier for

financiers to monitor the firm. (Garcia Lara et al. 2016)
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Several managerial attributes have also been shown to influence investment efficiency.
Malmendier and Tate (2005) observed the impact CEO overconfidence has on firm
investment. They expected overconfident CEOs to overestimate the return of investment
projects. They show that, indeed, overconfident CEOs overinvest when internal funds allow
this. Garcia and Garcia (2018) have shown there exists a relationship between managerial
ability and investment efficiency. Managerial ability refers to how efficiently a manager is
able to use firm resources. They observe that both underinvestment and overinvestment is
less frequent in firms that have able managers. This effect is more pronounced in countries

that have effective boards, high investor protection and legal enforcement.

Top management team characteristics and dynamics also influence investment efficiency.
TMTs that are large, have members with an MBA degree, members with prior experience of
executive positions and members that serve on boards of other firms, are associated with
higher investment efficiency. These firms also have higher financial reporting quality. (Lai
and Liu, 2018) Board gender diversity, size and board member independence have also been
linked to efficient investment. Also, firms with less earnings management, are more efficient

in their investment activities. (Bzeouich, Lakhal and Dammak, 2019)

Good corporate governance mechanisms have been shown to mitigate overinvestment
(Yahya Jafeel, Abdelbagi Abdalla, Amin Abdalla and Hersi Warsame, 2023). These
mechanisms include both internal corporate governance structures and external structures
that relate to the market environment and institutional setup. (Zeng and Wang, 2015) Lai,
Liu and Chen (2020) have shown that managers in firms that have weak internal control over
financial reporting are more likely to invest in an inefficient manner. They also observe that
firms that have weak internal control over financial reporting have a negative relationship
between investments and future cash flows which implies the detrimental consequences
related to investment inefficiency. Samet and Jarboui (2017) find a relationship between
investment efficiency and corporate social responsibility (CSR) practices. Firms with good
CSR performance also invest more efficiently and the effect is on both underinvestment and
overinvestment. CSR practices improve transparency and reduce information asymmetry
which in turn helps mitigate underinvestment. Investments into CSR projects reduce the

amount of cash managers have available which in turn reduces overinvestment.

Naeem and Li (2019) examined the relationship between financial development and

investment efficiency. They found that financial development improves investment
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efficiency. Developed financial markets mean that there are efficient mechanisms to
distribute capital to those firms that need it for their investments. On the other hand, in
developed financial markets there are also mechanisms to monitor how firms use their funds.
In developed financial markets, firms have access to capital and therefore underinvestment
becomes less of a problem. On the other hand, improved monitoring helps curb
overinvestment. McLean, Zhang and Zhao (2012) associated strong investor protection with
improved investment efficiency. Investor protection laws help firms raise external funding
for profitable projects which helps curb underinvestment. On the other hand, investor
protection reduces overinvestment because management is less likely to pursue value-

decreasing projects.

2.2 Chief financial officer

The chief financial officer (CFO) is a senior executive who is typically responsible for the
accounting and finance functions of a firm (Liu, Gan and Karim, 2021). The tasks of the
CFO include setting financial policies for the firm, monitoring risks and ensuring the firm

complies with the requirements set for financial reporting (Schmid and Altfeld, 2018).

Because the CFO has a thorough understanding of the firm’s financial position, they are also
key players in the firm’s investment decisions (Hurley and Choudhary, 2020). They have the
best knowledge of where and how the firm should invest (Ismail and Abdul Wahab, 2024)
and how to allocate the firm’s resources in the most efficient way (Ginesti, Spano, Ferri and
Caldarelli, 2021). For example, the CFOs have a crucial role in ensuring the success of a
firm’s mergers and acquisitions (Ferris and Sainani, 2021). The CFOs also manage the
liquidity of the firm (Florackis and Sainani, 2018). The CFO is in a key position in guiding
the CEO and the board of directors in investment decisions (Liu et al. 2022).

Research into the CFO role and their influence on firm decisions has steadily increased (Liu
et al. 2022). Osei Bonsu, Liu and Yawson (2024) point out that the increased availability of
data and advances in technology have enabled researchers to investigate the role of the CEO
in much more detail than before. It is probable that the same applies to research regarding

the CFO.
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2.2.1 The changing role of the CFO

The status of the CFO has changed over time and the role of the CFO is no longer limited to
bookkeeping and spending control tasks. Instead, they are today seen as a strategic
companion of the chief executive officer, and often the second most important executive
after the CEO. (Schopohl et al. 2021; Ferdous, Ahmed and Henry, 2023) According to
survey responses collected by the consulting company Accenture (2022), CFOs themselves
recognize this change. Almost 90 percent of CFOs report they are involved in firm wide

strategic decision making and not just strictly finance-related issues.

The change in the CFO role is partly due to changes in regulation. The Sarbanes-Oxley Act
(SOX) was introduced in the United States in 2002. As of then, the CFO must personally
certify the financial statements of the firm along with the CEO. In many ways, this change
has lifted the CFO to the second in command position in a firm. (Bedard, Hoitash and
Hoitash, 2014) In the UK, a country that also has a two-tier board structure, the CFO is often
a member of not just the executive board but also of the board of directors which further

highlights the importance of the CFO’s role (Ferris and Sainani, 2021).

The general consensus among researchers seems to be that the role of the CFO has developed
rapidly in the past and that the role will continue to develop in the future. Chatpipal et al.
(2024) note that today CFOs need to communicate with a wider range of stakeholder groups
than before. They also point out that the core tasks of the CFO, such as financial reporting,
have remained unchanged but that additional roles have been built on top of existing

responsibilities or new have arisen.

One future direction for the CFO position is that of the CVO, chief value officer. This title
refers to value creation as a key competence of the CFO. The CFO does not only oversee the
financial department but also creates value across the organization. (Chatpibal et al. 2024)
According to Gibassier (2020) the role of the CVO will be more comprehensive than that of
the CFO. The new role will require ever deeper understanding of the organization as well as
how different stakeholders view the firm. However, De Groot, Renes, Segers and Hans
(2020) point out that despite the CFO role has changed and developed, the traditional duties

of accounting and finance functions are still considered the core tasks of the CFO.
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2.2.2 CFO as a firm gatekeeper

Some researchers highlight the CFO’s role in corporate governance. Good corporate
governance will enable the firm to better achieve its goals and create sustainable advantage
compared to competitors. The CFO’s position in the organization is such that it allows the
CFO to be the key person to ensure appropriate corporate governance practices. The CFO

guides the process of setting rules and appropriate practices. (Chatpibal et al. 2024)

Some research suggests that CFOs act as the consciousness of the firm. Davis, Ge,
Matsumoto and Zhang (2015) discovered that CFOs use less positive tone in earnings
conference calls than CEOs. The same study also found out that female managers in general
use less positive tone than their male counterparts. Dejong and Ling (2013) observed that

CEOs more likely to engage in earnings management than CFOs.

De Groot et al. (2020) examined how the CFOs themselves, the CEOs and non-executive
directors perceive the role of the CFO. They discovered that non-executive directors expect
the CFO to act as a gatekeeper and someone who ensures the firm follows regulations in its
financial activities. However, if the CFO adopts less traditional role of a business partner,
then the board needs to ensure that they control the CFO accordingly. As Uhde, Klarner and
Tuschke (2016) point out, the board members must understand the role the CFO has in the
firm and ensure that monitoring mechanisms are adequate and adaptive to the role of the

CFO.

Hui and Matsunaga (2015) discovered a positive connection between CEO and CFO
compensation and the financial reporting quality of a firm. The connection is stronger in
firms that are growing rapidly and in firms that have strong governance structures. The
connection is stronger also when the there are no or low equity incentives for the executives.
The writers emphasize how important it is that the board issues such incentives that ensure
the quality of financial reporting. Chava and Purnanandam (2010) showed a connection
between CFO incentives and corporate financial policies. The same connection was made
between CEO incentives and financial policies. The researchers establish that when CFOs
are incentivized to reduce risk, this becomes visible in debt maturity choices. These firms
are also less likely to exercise earnings smoothing. For CEOs, the risk-reducing incentives

resulted in lower leverage and higher cash balances.
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Bedard et al. (2014) examine how the CFO being a member of the board influences firm
financial reporting quality and CFO entrenchment. They observe that in firms where the
CFO is a member of the board, the internal control mechanisms for financial reporting are
higher, the accruals quality is higher and there is also lower likelihood of restatements.
According to these results it seems that giving the CFO a board seat is aligned with
shareholder interests. They discovered some evidence that CFOs become entrenched in firms
where they sit on the board. However, if there are problems with financial reporting quality,

the CFOs are not protected from turnover risk.

Hoitash, Hoitash and Kurt (2016) examine the effect of the CFOs professional background
and specifically prior experience as an accountant on corporate outcomes. They find that
accountant CFOs are in general more risk averse than CFOs with other backgrounds. In
industries where growth is high, they observe that accountant CFOs are negatively connected

to firm value and in low-growth industries the effect is the opposite.

Grossman, Naaman and Sahyoun (2022) investigate the effect of a female CFO on
acquisition premiums in situations where the CEO is dominant. CEO dominance refers to
the CEOs ability to convince other decision makers of their idea of a profitable and good
acquisition deal. The writers discover that the acquisition premium rises as the CEO
dominance rises. However, when the firm has a female CFO, the acquisition premium does

not rise as much as in firms that have a male CFO.

2.2.3 CFO and decision-making

Chatpibal et al. (2024) reviewed the current role of the CFO. They are seen as a partner of
the CEO, and they are involved in the strategic and operational business decisions. The
CFO’s role is to challenge and provide alternative views into matters at hand. The CFO

assesses the entire firm and its investment portfolio and not just an individual investment.

Several studies have investigated how the CFOs personal traits and background influence
firm decision making. Ferris and Sainani (2021) investigated the influence CFOs have in the
M&A process. They constructed an index for the CFO influence. The index comprised of
such variables as whether the CFO is among the highest paid executives and does the CFO

sit in the board of directors of the firm. The researchers discovered that influential CFOs
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complete acquisitions more often than less influential CFOs. They also found that the
acquisitions of influential CFOs are more often funded by cash, they are relatively smaller
and more often within the same country. Influential CFOs also take a shorter amount of time
to finish an acquisition. The firms of influential CFOs also improve performance after the

M&A process.

Managing liquidity is one of the key responsibilities of the CFO. Florackis and Sainani
(2018) constructed an index that helps divide CFOs into two categories: strong and weak.
Strong CFOs have a major influence on firm decision making and are thus able to influence
firm outcomes. Weak CFOs do not have this ability. The researchers discovered that strong
CFOs are able to hold less cash than weak CFOs. The strong CFOs are less driven by the
precautionary motive. This is because they are confident that they will be able to raise
external financing if needed. Therefore, a strong CFO acts more in the favor of the
shareholder and monitors the use of cash. According to Ferdous et al. (2023) CFO power
influences the quality of financial disclosure. When the CFO has power then the disclosure
quality is higher. This connection is stronger in firms that have good internal monitoring

mechanisms in place.

CFO narcissism and overconfidence have also been researched. Ham, Lang, Seybert and
Wang (2017) examined the relationship between CFO narcissism and the quality of financial
reporting of a firm. Their main findings were that narcissistic CFOs are more likely to apply
accruals and/or real earnings management techniques to influence the financial outcome.
They also report less conservatively, meaning that losses are not reported in a timely manner.
Firms with narcissistic CFOs issues restatements more frequently. These firms also more
often have weak internal controls. Malmendier, Pezone and Zheng (2022) examined the
influence of CEO, CFO and other executives’ overconfidence on corporate decision making.
They discovered that CFO overconfidence predicts firm financing decisions whereas CEO
overconfidence does not. On the other hand, in non-financing decisions, meaning
investments and acquisitions, CEO overconfidence is a significant predictor whereas the
CFO overconfidence is not. The writers come to the conclusion that CFO overconfidence
influences those firm decisions that belong to the CFO’s area of responsibilities.
Respectively, the CEO overconfidence affect firm outcomes in the realm of the CEO. They
also discovered that overconfident CEOs often hire CFOs that think similarly, in other words

CFOs that are overconfident.
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The CFO has a significant role in ensuring that a firm makes reasonable and sensible
investment decisions (Ferris and Sainani, 2021; Schopohl et al. 2021). Because of their area
of expertise, the CFOs are highly involved in investment related decision making (Ali and
Khan, 2024). The CFO often gives assessments whether an investment opportunity is such
that the firm should consider it further (Chatpibal et al. 2024). In Chatpibal et al. (2024)
sample two thirds of the interviewed CFOs see themselves as pivotal in the firms growth

through investment decisions.

Liu et al. (2021) examined how CFO board membership influences investment efficiency.
Their main result was that both overinvestment and underinvestment are reduced when the
CFO is a member of the board. Additionally, they discovered that improved investment

efficiency leads to improved future performance of the firm.

2.3 Gender and corporate decision making

The effect of gender on firm decision making has increasingly gathered academic interest
(Ciappei et al. 2023; Adams, 2016). Some research is directed into the effect of a single
executive, most commonly the CEO and to some extent also the CFO (Ciappei et al. 2023).
Gender diversity on the board level is a research area that has gained much interest (Adams,

2016; Kirsch, 2018).

Many countries have implemented board gender quotas either as legally binding or as
recommendations. These measures have been justified by the positive impact female board
members have on firm performance. (Adams, 2016) In the EU directive 2022/2381 (2022),
which stipulates a gender quota for large listed firms of EU member states, one of the
arguments for the quota is the expected improved financial performance of the firms.
However, research results on the effect of board gender diversity and firm outcomes have

been mixed (Kirsch, 2018; Halliday, Paustian-Underdahl and Fainshmidt, 2021).

Some well-documented differences between genders that are expected to have an effect on
decision making are differences in willingness to take risk, ethics and overconfidence.
Female decision-makers are expected to be more risk-averse, more ethical and more likely
to adhere to rules and regulations and less likely exhibit overconfidence. (Yu, 2023)

However, Adams (2016) points out that despite a gender difference exists in general
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population, this may not hold for people in management positions. Female executives and
directors may be different from their male counterparts but also from the females in the
general population. This could be one reason explaining the mixed research results on the

effect of gender diversity.

Literature has presented theories that explain the differences between genders. According to
the social learning theory, gender roles are learned and therefore they can also develop and
change. The gender socialization theory, on the other hand, sees gender traits as biologically
determined. (Franke, Crown and Spake, 1997; Nasution and Jonnergérd, 2017) Regardless
of the possible explanations for gender differences in business decision context, prior
research has shown that such differences do exist although the evidence remains mixed

(Adams, 2016).

Much of the research on board gender diversity and the effect of CEO/CFO gender has been
done in the United States, Europe and Asia (Gaio, Lucas, Junior and Belli, 2024; Ciappei et
al. 2023). The majority of studies have focused on a single country, which could pose a
problem for how generalizable the results are (Ciappei et al. 2023; Kirsch, 2018). Research
has also focused on large publicly listed firms, which is due to the availability of data
(Ciappei et al. 2023; Kent Baker, Pandey, Kumar and Haldar, 2020). In the majority of

studies, the research methods are quantitative (Kirsch, 2018).

2.3.1 Gender differences in risk taking preferences and ethics

A strong body of literature has come to the conclusion that female decision-makers are more
risk-averse in making financial decisions (Byrnes, Miller and Schafer 1999; Charness and
Gneezy, 2012; Jeong and Harrison, 2017). Male investors choose riskier investment
portfolios than their female counterparts and, in general, risk-aversion is more important to
female professional investors than male investors (Cumming et al., 2015). However, there is
research that shows the opposite. Hurlay and Cloudhary (2020) were not able to establish
how female CFOs affect firms’ financial risk. Their results varied according to the risk
measure used. As Charness and Gneezy (2012) point out, there is no single method to

measure risk-taking preferences which could in part explain the mixed results.
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In their seminal paper Byrnes and Miller (1999) performed a meta-analysis of 150 studies
investigating the risk taking preferences of men and women. According to this study, men
take more risk than women. However, context of the risk taking situation and age were also
influencing risk taking. Charness and Gneezy (2012) examined how gender influences risk-
taking preferences. They also concluded that women are more risk-averse then men. They
used data from 15 prior studies where participants were asked to make a decision about their
preferred risk level in an investment game. Notable is that gender differences had not been
the area of interest in these studies. The results offer strong support to the idea that there are

gender differences in risk taking preferences.

Croson and Gneezy (2009) reviewed studies about gender differences in economic context.
This study also finds that women are more risk averse than men. One explanation for the
difference is emotions. Women experience emotions stronger than men, and this can
influence the perceived risk and lead to risk aversion. Another explanation is overconfidence
which is more common among men. This leads men into making riskier decisions. It can
also be that there is difference between genders in interpreting a risky situation. Men may
perceive the situation as a challenge whereas women may perceive the same situation as a
threat which should be avoided. Interestingly, Croson and Gneezy (2009) discovered that
the differences in risk taking preferences are less evident among managers and professionals.
They speculate this could be because women adapt to the behaviour needed in managerial
positions or that women who have similar risk preferences as men end up working in
managerial positions. Research by Adams and Funk (2012) sheds more light on the issue.
They examined board gender diversity in Sweden and discovered that men and women differ
in risk taking preferences and core values. These differences are not, however, the same as
are observed in general population. Female directors, in fact, prefer to take more risk than
their male counterparts. Security is also not as important to them as for men or women in
general population. Adams and Funk argue that their results are generalizable also outside
of Sweden which is known for gender equality. Their main argument is that women who

advance to director positions differ from women in general population.

If female directors and executives are more risk-averse in decision-making, then this should
be visible in firm outcomes. Female executives may balance out the risk preferences in a
board. Groups tend to reach more extreme decisions than would be the initial preferences of

individual members. Therefore, boards and top management teams that are dominated by
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men, tend to take more risk. (Jeong and Harrison, 2017) Having female board and executive
board members could balance out this effect and improve the risk-management of a firm

(Baik et al. 2024).

Overconfidence is a trait that is related to risk-taking. Overconfident individuals typically
take more risk. (Jeong and Harrison, 2017) Men have been found to exhibit more
overconfidence in financial decision making than women (Huang and Kisgen, 2013).
Overconfidence shows in many different ways. Male executives use narrower bands in
earnings forecasts than female executives do. They are also more likely to be replaced as a
result of overconfident decisions that have destroyed shareholder value. Male executives
also choose more often not to exercise their options early. Finally, acquisition announcement
returns are more likely negative for male executives meaning male executives are more

likely to perform value-destroying acquisitions. (Huang and Kisgen, 2013)

There are also differences in ethical standards between the genders. Women identify ethical
dilemmas quicker (Cumming, Leung and Rui, 2015) and pay more attention to ethical issues
like disclosure and integrity (Datta et al., 2021). Women also interpret business decisions as
unethical more likely than men. However, this difference diminishes as work experience
increases. (Franke et al. 1997) Research results regarding gender and ethics have been to
some extent mixed but the majority of studies point to the existence of differences (Gupta et
al. 2020). Although gender differences regarding ethical conduct can be discovered, the

similarities between genders are greater than the differences (Franke et al. 1997).

2.3.2 Female executives and corporate outcomes

As Adams (2016) points out, the business case for increasing board gender diversity only
exists when there are differences between genders that have a positive effect on business

outcomes. The results from studies on the effects of board gender diversity are mixed.

Adams and Ferreira (2009) investigated board gender diversity in US firms from 1996 to
2003. They observed that women attend board meetings more often than men and that men
in gender diverse boards attend meetings more often than otherwise. Female board members
also are often members of the monitoring committees, such as the audit committee. In firms

with gender diverse boards, the CEO is more often held accountable for unsatisfactory stock
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price performance. All this evidence leads to the conclusion that gender diverse boards
enhance monitoring. Therefore, they conclude that board gender diversity is especially
beneficial in circumstances where monitoring could increase shareholder value. Such a

circumstance could occur in countries where shareholder protection is low.

On the other hand, Adams and Ferreira (2009) find that board gender diversity is associated
with poorer firm performance. This is because too much monitoring may harm shareholder
value. In a Norwegian study examining the effect of a board gender quota, there was no
effect on firm performance (Yang, Riepe, Moser, Pull and Terjesen, 2019). However, firm
riskiness was lower after the introduction of the quota. A German study (Joecks, Pull and
Vetter, 2013) found that firm performance first declines and increases after about 30 percent
of board members are female. In China, board gender diversity is positively associated with
firm performance (Liu, Wei and Xie, 2014). When there are at least three female board
members the impact on firm performance is stronger. However, the study found that female
CEOs have a stronger influence on firm performance than female board members. (Liu, Wei
and Xie, 2014) Finally, Terjesen, Couto and Francisco (2016) examined board gender
diversity in an international setting of 47 countries. Firms that have female board members
perform better. They also discover that board independence influences firm performance

only when the board is gender diverse.

Datta et al. (2021) examined gender and firm level financing decisions. They discovered that
firms with female executives have shorter debt maturity than firms with male executives.
Short-term debt exposes the executives for market monitoring as the debt has to be renewed
frequently. Therefore, shorter debt maturity is more aligned with shareholder’s interests.
Short-term debt is, however, associated with refinancing risk. Higher credit ratings of firms
with female executives mitigate the risk arising from refinancing. Faccio, Marchica and
Mura (2016) discovered that firms led by female CEOs had less overall debt then firms with

male CEOs. Firms with female CEOs also had more stable earnings.

Securities fraud takes place less likely in a firm that has a gender diverse board. The fraud
also becomes less severe in firms with female board members (Cumming et al. 2015). Zalata,
Collins, Aboud and Gyapong (2019) find evidence that shows female CEOs are more risk-
averse than their male counterparts but not more ethical. They examine the relationship
between CEO gender and earnings management in a large sample of US firms over the

period of 1992-2014. They discovered that in the pre-SOX era male and female CEOs did
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not differ in earnings management although in firms with female CEOs the magnitude was
higher. In the post-SOX era, when regulation had become tighter, earnings management was

reduced in firms led by female CEOs compared to firms with male CEOs.

Ho, Li, Tam and Zhang (2015) investigated whether there is an association between CEO
gender and accounting conservatism. Their results show that firms with female CEOs do
exercise more conservative accounting practices. They attribute this to the female CEOs’
tendencies to avoid risk and act in an ethical manner. Female executives (CEOs and CFOs)
have also been associated with higher level of corporate governance practices (Vahidmaa,
2017). As good corporate governance has been linked with such positive firm outcomes as
higher profits and lower capital expenditures, the results imply to the benefits of having

women in executive positions.

2.3.3 CFO gender and corporate outcomes

As Doan and Iskandar-Datta (2020) point out, the number of female CFOs has increased in

recent years. This opens new possibilities for research as more data becomes available.

The impact of CFO gender has gained some attention in prior and rather current literature.
Doan and Iskandar-Datta (2020) found that female CFOs are more ethical in their decision-
making compared to men but not any less risk-averse compared to men. Janahi, Millo and
Voulgaris (2021) discovered higher transparency in financial reporting in firms that had a
female CFO. Female CFOs have also been shown to lower the leverage of the firm (Schopohl
etal. 2021). Female CFOs are also less likely to misreport the financial information of a firm

(Gupta et al. 2020).

Several studies have investigated the relationship between CFO gender and financial
reporting practices. Francis et al. (2015) observed from a large US sample that firms with
female CFOs follow more conservative accounting practices. These firms report losses and
liabilities early and exercise caution with reporting economic gains. Conservative
accounting reflects how a manager perceives risk. If women are more risk averse and
personal characteristics are reflected in firm decision making, then female CFOs should be
associated with higher accounting conservatism than male CFOs. The study discovers that a

firm’s accounting practices change and become more conservative when a female CFO
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follows a male CFO. The relationship is stronger in circumstances where the firm faces

litigation risk, risk of default, systematic risk or risk of management turnover.

Peni and Vdhidmaa (2010) and Barua, Davidson, Rama and Thiruvadi (2010) both associate
female CFOs with lower levels of earnings management. Peni and Vidhidmaa (2010)
examined the relationship between financial reporting quality and the gender of the firm’s
executives. They observed that female CFOs are associated with the use of discretionary
accruals that decrease income which implies that female CFOs exercise more conservative
accounting practices. Their study could not find the same relationship between female CEOs
and earnings management. Barua et al. (2010) also associated female CFOs with lower
discretionary accruals and lower accrual estimation errors. Both studies attribute the
difference to female CFOs being more cautious and risk averse. These studies were

performed with a sample of US listed companies.

El Mahdy and Alali (2023) found a positive relationship between female CFOs and real
earnings management in US firms. They observed that female CFOs engage in real earnings
management when the number of institutional investors is high (meaning the female CFOs
might feel pressure from the investors) and when the female CFO has high managerial ability

(meaning they have the skills to perform real earnings management).

Some studies have not been able to establish a connection between CFO gender and
accounting practices. Ye, Zhang and Rezaee (2010) investigated the relationship between
top executive gender and earnings quality in Chinese firms. They were not able to find a
statistically significant association between executive (CEO, CFO) gender and several
proxies (such as discretionary accruals and earnings persistence) used for earnings quality.
Ge, Matsumoto and Zhang (2011) investigated how CFO characteristics influence
accounting choices. They discover that CFO characteristics do influence accounting choices.
However, they do not find that observable personal traits, such as gender, age and education,
have an influence on accounting choices. The results suggest that these traits capture only

very small amount of variance in accounting choices.

Davis and Garcia-Cestona (2023) examined the effect CFO gender and board gender
diversity have on the quality of financial reporting. They used restatements as a proxy for
financial reporting quality. The researchers found that female CFOs and high proportion of

women in the board are associated with less likelihood of restatements. The women in the
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board have more power to influence the restatement likelihood when the CFO is a woman.
Although female CFOs reduce the likelihood of restatements, there is no statistically
significant effect when the board consists of only male directors. The writers provide
evidence that the CFO gender effects on financial reporting quality are affected by the gender

diversity of the board and also the other way around.

Jahani et al. (2021) examine the relationship of CFO gender and loan loss provision reporting
in US banks. They expect that female CFOs are more risk-averse and therefore report more
conservatively. Their second assumption is that female CFOs follow higher ethical standards
and therefore they will be more transparent in their reporting. The findings associate female
CFOs with timelier reporting. The researchers interpret this as female CFOs following more

transparent reporting policies.

The relationship between female CFOs and firm cash holdings has also been examined.
Doan and Iskandar-Datta (2020) observed from a US sample that female CFOs reduce cash
holdings in firms that have an abundance of cash. The excess cash is reduced by paying
dividends to shareholders. The researchers show that reducing cash reserves does not have
an influence on capital or research and development expenditure. In other words, reducing
cash does not lead to investment inefficiency in the form of underinvestment. The writers
conclude that female CFOs act in a more ethical way compared to their male counterparts as
they reduce cash reserves and thereby limit the discretionary funds available to managers.
They also note that female CFOs are not any less risk-averse then male CFOs as they do not
hold on to cash reserves as a precautionary measure. Xu, Li, Li and Liu (2019) make a
contradictory finding with a sample of Chinese firms. They observe that firms with female
CFOs hold more cash, and that this relationship is stronger in firms that are financially
constrained. According to the writers, as female CFOs are more risk-averse, they hold on to
cash as a precautionary measure. However, more experienced female CFOs hold less cash.
Cultural and institutional differences could explain the findings. Chinese capital market is
less developed than the US capital market and therefore it may make sense to keep cash

reserves as there might be constrains in finding outside financing.

Female CFOs are associated with lower leverage and when they need bank loans, they
receive it with lower cost and better terms. Schopohl et al. (2021) observe that female CFOs
are associated with lower level of firm leverage. High leverage increases the riskiness of a

firm, and as female CFOs are assumed to be more risk averse, they will reduce the leverage
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of the firm. However, this effect takes place when female CFOs have managerial discretion,
meaning conditions where they are able to affect decision making. Such conditions exist
when the firm has a gender, nationality and age wise diverse board as well as when the CEO
does not have too much power. Female CFOs that are appointed from outside the firm reduce
leverage more. When female CFOs need bank loans, their firm receives 11 percent lower
bank loan prices, longer loan maturities and they do not need to provide collateral as often
(Francis, Hasan and Wu, 2013). Banks recognise that female CFOs are more risk averse and
therefore more reliable to loan to. Female CFOs provide more accurate and reliable financial
information to the bank during loan negotiation. Francis et al. (2013) also find evidence that
the CFO is the executive that banks assess when making loan decisions. The CEO’s or other

executives’ gender does not affect loan prices or terms.

Female CFOs are associated with a lower level of financial misconduct. Gupta et al. (2020)
discovered that the likelihood of financial misreporting is lower in firms that have a female
CFO. They also find evidence that governance mechanisms, namely institutional owners and
analyst coverage, affect the relationship. When monitoring is weak, the difference between
firms with a female CFO and firms with a male CFO is larger. Wahyuningtyas and
Aisyaturrahmi (2022) observed a negative relationship between CFO gender and accounting
fraud. Firms with female CFOs are less often involved in accounting fraud. Having a gender

diverse board is also associated with lower levels of fraud.

Research conducted on a sample of US listed firms reveals that investors are not always
happy about the appointment of a female CFO. Their response is related to the perceived
growth opportunities of the appointing firm. When growth opportunities are expected to be
high, the appointment of a female CFO received a negative response. This is because female
CFOs are expected to be less willing to take risk and therefore not act in the interest of the
shareholder. (Doan and Iskandar-Datta, 2021) In a Chinese study, Han, Liu, Wei and Hao
(2022) found evidence that female CFOs effect firm financial policies in different way
depending on the growth rate of the industry. In industries where growth is high, female
CFOs exhibit more restraint in expansion decisions. In industries where growth is low,
female CFOs emphasise efficiency. The writers come to the conclusion that the conservatism

exhibited by female CFOs is more beneficial in industries of low growth.

Hurley and Choudhary (2020) observed mixed results as they examined the relationship

between CFO gender and financial risk taking in US companies. The results depended on
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the financial risk measure used: PPE investments, debt to equity ratio and stock return
volatility. When the debt/equity ratio is used as a measure, female CFOs show aversion to
risk. There is a positive connection with female CFOs and PPE investment measure. Using
stock volatility as a measure provided insignificant results. Having female board members
reduces the risk taking of the firm. Li and Zeng (2019), however, did find evidence that
CFOs in general are key executives in ensuring the firm stays away from too risky business
decisions. They examined the connection between stock crash risk and executive gender.
Stock crash happens when managers withhold information about bad news and when this
information eventually becomes public, and investors react negatively. They observed that
firms with a female CFO have a smaller risk of stock crash. However, this connection was

not statistically significant.

Some studies have examined the effect of female CFOs in investment related decision
making. Ginesti et al. (2021) examine how CFO characteristics effect the research and
development investment of a firm. They discover that female CFOs are positively associated
with the intensity of R&D investments. The writers conclude that gender diversity broadens
the knowledge base and allows more creative decision making. The results do not support
the risk aversiveness of female CFOs. If the female CFOs would avoid risk then they would
not take on research and development investments which are considered risky. Female CFOs
also curb acquisition premiums in firms where the CEO is dominant (Grossman et al. 2022).
CEO dominance refers to the CEOs ability to convince other decision makers of their idea
of a profitable and good acquisition deal. Acquisition premium rises as the CEO dominance
rises. However, when the firm has a female CFO, the acquisition premium does not rise as

much as in firms that have a male CFO.

2.3.4 Gender and investment efficiency

If and how the gender of the decision maker influences investment efficiency of a firm has
gained recent attention in research literature. Several studies observe how board gender
diversity affects investment decisions. (Yu, 2023; Farooq et al. 2023; Baik et al. 2024) Apart
from studies focusing on board gender diversity, there are studies that observe the influence
the gender of an individual executive has on investment efficiency. In these studies, the

CEOs (Zeng and Wang, 2015; Ullah, Majeed and Fang, 2021) and CFOs (Liu et al. 2022;
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Ismail and Abdul Wahab, 2024) have been investigated. The evidence has been somewhat
mixed with some studies finding a connection between gender and overall investment
efficiency, overinvestment or underinvestment while some studies have not found

association between gender and investment efficiency.

Shin, Chang, Jeon and Kim (2020) as well as Kwon, Moon and Kim (2023) have examined
the relationship between board gender diversity and investment efficiency in Korea. Their
results are contradictory. Shin et al. (2020) observed a positive association between female
board representation and overall investment efficiency. They found that female board
members specifically curb overinvestment, but the same effect was not found for
underinvestment. On the other hand, in the study conducted by Kwon et al. (2023) having
female board members was associated with reduced underinvestment. In this study, there
was no reducing effect observed for overinvestment. As the research design in these studies

is rather similar, one explaining factor for the differing results could be that the sample time

period (for Shin et al. (2020) 2006-2014 and for Kwon et al. (2023) 2014-2019).

Results from China are also somewhat mixed. Jin, Song and Yang (2014) found that firms
with gender diverse boards are investing less efficiently than firms that have all-male boards.
According to Ullah, Zeb, Khan and Xiao (2020a) board diversity improves investment
efficiency in China. However, different things were measured in these studies. Whereas Jin
et al. (2014) focused solely on gender diversity, in the study conducted by Ullah et al.
(2020a) gender was one of four measures to indicate diversity. The other measures were age,
tenure and educational background of the board members. In the Ullah et al. (2020a) study
having a diverse board was associated with both reduced underinvestment and

overinvestment.

The UK and the US have similarities in their legal systems (both are common law countries)
and both have developed financial markets. The UK has recommendations about board
gender diversity (Farooq et al. 2023) whereas in the US there is no nationwide regulation
but there might be state level guidelines (Yu, 2023). Despite these differences, there are
similar results from studies regarding board gender diversity and investment efficiency.
Farooq et al. (2023) examined the effect of board gender diversity on investment efficiency
in UK listed firms. According to their study board gender diversity reduces investment
inefficiency. They also find evidence supporting the critical mass theory when they discover

that the effect of board gender diversity on investment efficiency is stronger when there are



35

at least three or more female board members. According to Farooq et al. (2023), board gender
diversity improves monitoring which results in more efficient investment. Yu (2023)
examined the effect board gender diversity has on investment efficiency in US companies
listed at NYSE, AMEX and NASDAQ stock exchanges. Having at least one female board
member reduced investment inefficiency. Female board members had stronger impact on
reducing overinvestment than underinvestment. Therefore, female board members curb the
empire building tendencies of the management. According to Yu (2023) the effect can be

explained by females being more conservative and exhibiting less overconfidence.

Finally, Baik et al. (2024) have conducted an extensive international study on the influence
of board gender diversity on investment efficiency. They examined how investment
efficiency changed in firms following a board gender diversity policy implementation. Both
types of interventions, mandatory and voluntary, were included. The sample covered 83
intervention measures in 59 countries. The time period was 1999-2021. The results showed
that investment efficiency has increased following the implementation of a board gender

diversity policy.

At the CEO level, Zeng and Wang (2015) examined the relationship between CEO gender,
corporate cash holdings and overinvestment in China. They discovered that firms led by
female CEOs hold more cash than firms with male CEOs. However, having excess amounts
of cash did not lead to overinvestment in firms with female CEOs. Zeng and Wang (2015)
conclude that female CEOs are risk averse and therefore they have a precautionary motive
to hold cash. On the other hand, female CEQOs are also more conservative which leads them
to refrain from overinvestment although there is an abundance of cash. Ullah et al. (2021)
examined the influence of female CEOs on investment efficiency also in China. They found
female CEOs to be associated with higher overall investment efficiency. Female CEOs
reduce overinvestment, but the same association cannot be found in relation to

underinvestment.

In another study, Ullah, Majeed, Fang and Khan (2020b) investigated the relationship
between female CEOs and investment efficiency in an emerging economy (Pakistan). They
found that female CEOs are associated with improved investment efficiency. In this study
the presence of a female CEO helped curb underinvestment but there was no statistically
significant effect on overinvestment. The writers speculate this may be because the financial

markets in Pakistan are still underdeveloped and firms in general may have difficulties
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financing all investments. Therefore, female CEOs help find financing as they are associated
with higher quality and more transparent reporting. (Ullah et al. 2020b) Naecem and Li (2019)
confirm that, indeed, developed capital markets help reduce underinvestment through more

efficient allocation of capital and easing capital constrains.

2.3.5 CFO gender and investment efficiency

Prior studies examining the relationship between CFO gender and corporate investment
efficiency have been scarce. The available studies are, however, rather recent which reflects
the increased interest into the role of the CFO as well as the role gender has in corporate
decision-making. Liu et al. (2022) examined the relationship between CFO gender and
overinvestment in US listed companies from 1994 to 2015. Their main finding was that firms
with female CFOs had lower levels of overinvestment compared to firms with male CFOs.
They explain the finding with female CFOs being more risk averse and ethical in their

decision making. This leads female CFOs to act more in line with shareholders’ interests.

Ismail and Abdul Wahab (2024) examined the relationship between female CFOs and
investment efficiency in Malaysian context. They discovered a positive correlation between
female CFOs and investment efficiency. The main explanation for the results was female
risk aversion. Ismail and Abdul Wahab (2024) further observed that the relationship between
female CFOs and investment efficiency is stronger when there are female directors in the
board. They explain this by homophily, meaning the tendency to cooperate with people that
have similar characteristics to oneself. This improved monitoring leads to better flow of

information and monitoring which in turn leads to improved investment efficiency.

Ali and Khan (2024) observed that in firms where the female CFO is a member of board
investment efficiency is higher. The sample for this study came from several Asian emerging
economies. This result is in line with Liu et al. (2021) who established that, regardless of
gender, CFO board membership improves investment efficiency. Ali and Khan (2024)
further observed that when country level gender parity is stronger, the effect of female CFOs

in investment efficiency was amplified.

Prior literature on the topic seems to indicate that female CFOs have positive effect on

corporate investment efficiency. However, the number of studies is still small and there
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could be other factors behind the results. These could be related, for example, to women’s
position in the labour market or differences in corporate governance mechanisms. Prior
research that explores the impact of female CFOs on firm investment efficiency in the Nordic
countries has not been identified. This thesis attempts to fill this existing gap in research

literature.

2.4 Nordic corporate governance and gender parity

This chapter presents the Nordic corporate governance model which differs somewhat from
both the Anglo-Saxon and the Continental Europe models (Arvopaperimarkkinayhdistys,
2022; Thomsen, 2016). Also gender equality, for which the Nordic countries are known for,
is discussed. Despite ranking high in gender parity listings, women are still underrepresented
in managerial positions in the Nordic countries (World Economic Forum, 2024). Later on,
in section 4.2, Iceland will be excluded from the research sample and therefore Iceland will

not be discussed in more detail in this chapter.

2.4.1 Nordic corporate governance

The corporate governance structures in the Nordic countries are much alike. This is partly
due to historical efforts to harmonize legislation between the Nordic countries. Corporate
governance 1s built on national legislation, EU regulations, rules regarding the stock

exchanges and codes of corporate governance. (Arvopaperimarkkinayhdistys, 2022)

Board structure in the Nordic countries is rather similar. There is a (supervisory) board that
is responsible for the overall governance, such as strategy, of the firm. The CEO-led
executive board handles the daily business. Therefore, the board structure is two-tiered.
(Arvopaperimarkkinayhdistys, 2022) However, as the board has much say in the running of
the business, some have called the system semi two-tiered (Thomsen, 2016). At least half of
board members have to be independent. Boards in the Nordic countries are almost entirely
non-executive (Gregoric, Oxelheim, Randey and Thomsen (2009). CEO duality is not
allowed. Apart from Finland, the Nordic countries have a possibility for an employee

representation in the board. (Arvopaperimarkkinayhdistys, 2022)
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It is rather common in the Nordic countries that there is one or a few large shareholders.
These shareholders also often have an active monitoring role, and they might have a
representative on the firm board. (Arvopaperimarkkinayhdistys, 2022) Although the
majority shareholders have much power, the minority investor protection ensures the

majority shareholders do not expropriate the minority shareholders (Thomsen, 2016).

State ownership has been a major factor in Nordic countries, and this has affected the
development of the capital market. Therefore, and because of the high investor protection,
the stock markets in the Nordic countries are not as developed as one might assume. The
legal system in the Nordic countries is closer to civil law than common law system.

(Thomsen, 2016)

2.4.2 Corporate gender diversity in Nordic countries

Norway has had a gender quota since 2006. The less represented gender has to have at least
40 percent of the board chairs. (Valtioneuvoston kanslia, 2023) Norway’s board gender
quota legislation has provided natural research setting to explore the effects of such
regulation. The results have, however, been mixed and somewhat debated. Matsa and Miller
(2013) observed that Norwegian firms affected by the quota had higher labor costs because
the firms with female board members did not resort to employee layoffs. Otherwise, they
found no significant effect on corporate outcomes. Ahern and Dittmar (2012) discovered
that the stock market reacted negatively to the announcement of the gender quota. Firm
performance deteriorated following the adaptation of the quota. This was due to the boards
being younger and less experienced. Eckbo, Nygaard and Thorburn (2022) provide evidence
to refute the arguments of Ahern and Dittmar (2012). Eckbo et al. (2022) provide new
calculations and claim that the stock market reaction was, in fact, insignificant. They
highlight the methodological challenges in research that relates to the assessment of
economic impact of news releases. They also refute the claim of the post-quota boards being
less experienced. The overall argument is that the effects of the gender quota in Norway was
firm-value neutral. Yang et al. (2019) were not able to establish the board gender quota

having any impact on firm performance in Norway.

Sweden, Denmark and Finland have not had gender quota laws for listed firms. Instead, these

countries have relied on self-regulation. However, this is about to change. As members of
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the European Union, the EU parliament and council directive 2022/2381 (2022) applies to
these countries. According to the directive, the underrepresented sex must hold 40 percent
of non-executive director positions or 33 percent of all director positions. The directive
applies to listed companies larger than SMEs. These requirements will apply from June

2026.

Gregoric et al. (2009) discovered that firms with diverse boards perform better in the Nordic
countries. Diversity included the gender of board members, their age and nationality.
However, the results were not statistically significant. In addition to statistical analysis, the
researchers performed interviews. The interviewees had expressed that it is difficult to find
suitable female candidates for board positions. Many interviewees in the study did not find
the Norwegian gender quota helpful. They felt that instead of finding the most suitable
candidate for the position, they had to focus on the gender. It is noteworthy that the study
was performed very shortly after the Norwegian quota was implemented. Eckbo et al. (2022)
have argued that suitable candidates for board positions would have been available. Gregoric
et al. (2009) further discovered that at least two diverse board members are needed to change
the working culture of the board. The interviewees did, however, value the viewpoints and

ideas diverse board members had to offer.

Figure 4 presents the percentage of female board members, executives and CEOs in largest
Nordic listed companies in 2024. Female representation in the board is close to the 40 percent
quota. However, female representation in the executive positions is not as common and even
more infrequent in CEO positions. As the World Economic Forum (2024) has pointed out,
women are still underrepresented in senior managerial positions in the Nordic countries.
Some have suggested that setting a board gender quota would increase female representation
in executive positions, but Halrynjo and Teigen (2024) find no evidence to support this in
their study on the effects of the Norwegian board gender quota. On the other hand, Garcia-
Blandon, Argilés-Bosch and Ravenda (2024b) discovered that large Nordic public
companies that have a female CEO are more likely to have a gender diverse senior

management team.
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Percentage of female board members, executives and CEOs in largest listed
firms in Nordic countries in 2024
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Figure 4. Female board members, executives and CEOs in largest Nordic listed companies

in 2024. (Data source: Keskuskauppakamari, 2025)

Results from research on the effect of gender on firm outcomes in the Nordic countries have
been mixed. Having a female audit partner reduces earnings management in client firms in
a Swedish study (Mnif and Cherif, 2023) as well as in an earlier study conducted in Finland
and Sweden (Ittonen, Vdhdmaa and Vahdmaa 2013). However, Nasution and Jonnergard
(2017) did not find that CFO or auditor gender would have any effect on earnings quality in
Swedish firms. The writers explain the results through the structural approach: women have

been socialized to the work roles and their behavior is thus no different from men.

Female CEOs were found to decrease the level of risk in a Norwegian sample of financially
distressed firms (Rigolini, Gabaldon and Le Bruyn Goldeng, 2021). Yahua (2025) observed
that female CEOs are associated with better social and combined environmental and social
performance in Nordic firms. No connection between female board membership and social

or environmental performance was found.

Marinova, Plantenga and Remery (2015) did not find a causal relationship between board
gender diversity and firm performance in the Netherlands and Denmark. Firms with women
in boards do not perform better or worse than firms without female board representation.
Garcia-Blandon, Argilés-Bosch and Ravenda (2024a; 2024c; 2024d) have utilized the

Norwegian board gender quota in several research settings. Contrary to findings in prior
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studies, they find no evidence that an increase in the number of female board members would
have an effect on the cost of debt (Garcia-Blandon et al. 2024d), solvency (Garcia-Blandon
et al. 2024a) or accounting quality (Garcia-Blandon et al. 2024c).

2.4.3 Women in Nordic work life

The Nordic countries are known for gender equality. The World Economic Forum (WEF)
publishes a Global Gender Gap Index. The yearly index ranks countries according to gender
parity in four areas: economic opportunities, education, health and political leadership. In
2024 four of the Nordic countries were among the top five with Denmark ranked place 15.

(World Economic Forum, 2024)

However, globally and also in the Nordic countries women are still underrepresented in
senior leadership roles (World Economic Forum, 2024). Nazrul (2024) observed the
obstacles women face in Norway to take senior roles. Women still carry the major
responsibility for domestic and caregiving responsibilities which prevents them from
spending as much time to build careers as men do. Nazrul (2024) also notes that women lack
mentorship and networks that are needed to progress in career. Ingrained gender stereotypes
connected with leadership roles still emphasize characteristics that are thought masculine
(Nazrul, 2024). Keloharju, Kniipher and Tag (2022) come to the conclusion that women
underinvest into their careers because they anticipate they will not have possibilities to
advance in their careers. Another conclusion from the large Swedish sample was that
absence from the labour market (such as parental leave) explains gender gaps in CEO

appointments (Keloharju et al. 2022).

Research from Denmark also suggests that women carry heavier burden of household
activities which again prevents them from advancing their careers. As in Sweden, in
Denmark women also have difficulties rising into the CEO position. (Smith and Smith, 2015)
According to Pos6 (2023) the situation in Finland is the same as in other Nordic countries.
Women remain underrepresented in top management positions. P6s6 (2023) has interviewed
Finnish female leaders and argues that women who work in top executive positions have not
been motivated by reaching a certain position or status but instead they have been motivated

by meaningful and inspiring work.
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3 Theoretical background and hypothesis development

This chapter shortly present theories that have been applied in research relating to investment
efficiency and the influence of gender on firm outcomes. This thesis is built on the upper

echelons theory and agency theory.

3.1 Theories applied in prior research

In investment efficiency research, the agency theory is the most common theory used to
explain the presence of inefficient investment. Firms may deviate from the optimal
investment level because the management may not always act in the best interest of the

shareholders. (Baik et al. 2024)

Several theories have been applied in research related to the role of the CFO. Chatpibal et
al. (2024) list agency theory, stewardship theory and institutional legitimacy theory. In the
agency theory model, the CFO’s role is to ensure that the firm acts in the shareholders’
interest. According to the stewardship theory, the CFO ensures the firm uses its resources in
a responsible manner. The institutional legitimacy theory suggest that the role of the CFO is

to ensure that all stakeholders perceive the firm’s actions and practices as legitimate.

The relationship between gender diversity and firm performance has been extensively
researched. Gaio et al. (2024) identified 86 different theories that have been applied in this
area of research. However, some theories are far more common than others. These are the
agency theory, resource dependence theory, critical mass theory, upper echelons theory and
stakeholder theory. Gender diversity may have an effect on the agency conflict between
managers and shareholders. According to the resource dependence theory, firms are
dependent on outside resources and having gender diversity may ease access to these
resources which is beneficial to the firm. The critical mass theory explains decision making
in groups. According to this theory, there needs to be a certain amount of diversity in order
to have noticeable effects. Upper echelons theory posits that the personal characteristics,
such as gender, and experiences of managers effect decision making. The stakeholder theory
posits that in order to achieve success a firm should consider all its stakeholder groups and

not just shareholders. Having gender diversity may help firms to acknowledge all relevant
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stakeholder groups. (Gaio et al. 2024) Ciappei et al. (2023) found that the most often
referenced theories in research on gender in top management positions are the agency theory,

the resource dependency theory, the upper echelons theory and the critical mass theory.

Prior studies that have investigated the relationship between investment efficiency and CFO
gender have applied several theories. Liu et al. (2022) build their theoretical framework
around agency and upper echelons theory. Their research focuses on overinvestment, which
they see is a manifestation of the manager acting in a self-serving manner. In line with the
upper echelons theory, they argue that gender is such a characteristic that affects decision
making and is observable. Ismail and Abdul Wahab (2024) investigate overall investment
efficiency. They apply the upper echelons theory to explain the female CFOs effect in
improving investment efficiency. As they also investigate how the amount of female board
members effect the female CFOs effect on investment efficiency, they apply the homophily
theory. According to this theory, similar characteristics, such as gender, increase cooperation
among those that share the characteristics. Ali and Khan (2024) utilize the resource-based
theory and the stakeholder theory in their study that explores the relationship between female
CFO board membership and investment efficiency. According to the resource-based theory,
female CFOs diversify the skill set of the board and improve the investment related decision
making. According to the stakeholder theory, female CFOs enable the firm to take into
consideration the needs and desires of different stakeholder groups which helps improve

decision making.

3.1.1 Upper echelons theory

According to the upper echelons theory (Hambrick and Mason, 1984), the choices that are
made in a firm reflect the personal characteristics of the people who are in managerial
positions. That is not to say that other factors do not count, but in part all decisions reflect
the values and experiences of the decision-makers. The upper echelons theory builds on the
idea of bounded rationality. In complex and uncertain situations, it is not possible for humans
to fully understand the situation but make interpretations of it. Hambrick and Mason (1984)
argue that decision making situations often become so complicated that individuals are not
able to comprehend these scenarios fully. This leads to humans simplifying the situation and

in a way building a skewed image of the situation. Prior experiences, values and personal
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characteristics colour this simplified image of the situation. Hambrick and Mason (1984)
argue that the connection between characteristics and firm outcomes can be measured

empirically.

Gender was not included in the original upper echelon framework. Instead, it included such
factors as age, education and socioeconomic background. Since then, gender has become
one of the upper management characteristics that have been considered in connection with
corporate decision making (Gupta et al. 2020). In general, the upper echelons theory has
received a lot of confirmation. Many studies have confirmed the relationship between
decision making and upper management characteristics. (Hambrick, 2007; Plockinger,

Aschauer, Hiebl and Rohatschek, 2016)

The theory of managerial discretion is an extension of the upper echelons theory. When there
is managerial discretion, meaning the manager is able to influence firm decisions, the
personal characteristics of the manager will be reflected in these decisions. (Hambrick, 2007)
Crossland and Hambrick (2007) investigated how national institutions effect the influence
the CEO has on firm performance. They compared three countries: the US, Germany and
Japan. The main finding was that firm performance varies according to the national values,
firm ownership structure and board governance mechanisms. National values refer to the
informal cultural institutions and, in this realm, the two most important values are
individualism versus collectivism and uncertainty avoidance. In a culture where
individualism is a prominent value, the CEO will most likely have more latitude than in
cultures that emphasize collectivism. Uncertainty avoidance refers to the desire to avoid risk
and changes. In a dispersed ownership structure, the shareholders tend to have weak control
over the CEO whereas in concentrated ownership structure the majority shareholder tends
to control the CEO efficiently. Finally, board governance mechanisms differ between
countries. Some countries have two-tier boards where the CEO leads the executive board
that is responsible for the daily business. Then there is the supervisory board, of which the
CEO is not a member of. The task of the supervisory board is to supervise the CEO.
However, in some countries, such as the US, the CEO may also be the chairman of the
supervisory board. In countries where the CEO does not have a double role, they face more
constraints from the board. In the study of Crossland and Hambrick (2007), the CEOs in US
had far more influence on firm performance than in Germany or Japan. Crossland and

Hambrick (2011) further investigated the relationship between managerial discretion and
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country level institutions in 15 countries. One of the countries included in the study was
Sweden. The country had above average managerial discretion rating of the countries

included.

Some studies have applied the theory of managerial discretion to CFO gender and firm
outcomes. Gupta et al. (2020) examined CFO gender and financial misreporting. They
discovered that institutional ownership and analyst coverage both constrain the discretion of
the CFO. When these mechanisms are weak, firms with male CFOs tend to misreport more
often. Schopohl et al. (2021) applied the theory in a study about female CFOs and firm
leverage. They discovered that female CFOs lower the leverage of a firm especially in the
presence of managerial discretion. This happens when the board is diverse, and the CEO is

not overly powerful.

3.1.2 Agency theory

In dispersed ownership, the management runs the firm on behalf of the owners. According
to the agency theory, the agent (the manager of the firm) may not always act in the interest
of the principal (the shareholder or owner). (Jensen and Meckling, 1976) Managers may, for
example, grow the firm beyond the optimal size in order to gain private benefits. Managers
of larger firms often have higher compensation. Managers may also choose not to pay out
dividends and finance investment projects, such as acquisitions, internally, as this will not
expose them to monitoring from outside financers. This problem is more pronounced in
situations where there is excess cash but poor opportunities to invest. (Jensen, 1986)
Managers may try to entrench themselves by making investments that make it difficult to
replace them. This allows them to draw higher compensation and other benefits. However,
these investments may not be beneficial to the firm as they can even have a negative net

present value. (Shleifer and Vishny, 1989)

The agency conflict may result in both underinvestment and overinvestment. Managers may
engage in empire building and overinvest in projects that are not in the interest of the
shareholder. (Biddle et al. 2009) On the other hand, managers may pass on profitable
investment opportunities because they wish to avoid risk. Corporate governance
mechanisms have been shown to mitigate the agency conflict between management and

ownership. (Baik et al. 2024) In the framework of agency conflict and investment efficiency,
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the CFO can be seen as someone who ensures that the management acts in line with the

interest of the shareholders (Liu et al. 2022; Chatpibal et al. 2024).

3.2 Conclusions from prior literature and hypothesis development

Female CFOs and female executives in general have been associated with several practices
that improve firm investment efficiency. Firms with female CFOs have higher financial
reporting quality (Davis and Garcia-Cestona, 2023) which, in turn, is connected to improved
investment efficiency (Biddle et al. 2009). Female CFOs also follow more conservative
accounting practices (Francis et al. 2015) which has been shown to reduce overinvestment
(Garcia Lara et al. 2016). Female CFOs have been associated with lower levels of earnings
management (Barua et al. 2010) which leads to higher investment efficiency (Bzeouich et
al. 2019). Female CFOs have been shown to reduce firm cash holdings (Doan and Iskandar-
Datta, 2020) which limits the funds that managers have for potential overinvestment (Jensen,
1986). Female executives in general have been associated with shorter debt maturity (Datta
et al. 2021) which exposes the management to increased outside monitoring and therefore
improves investment efficiency (Gomariz and Ballesta, 2014). Prior studies have associated
female CFOs also directly with improved investment efficiency (Ismail and Abdul Wahab,
2024; Ali and Khan, 2024). Based on prior research, the first hypothesis is formulated as

follows:
H1: There is a positive association between female CFOs and investment efficiency.

Prior studies have associated female board members and CEOs with lower levels of
overinvestment (Shin et al. 2020; Ullah et al. 2021). Liu et al. (2022) and Ismail and Abdul
Wahab have provided evidence supporting the notion that female CFOs reduce

overinvestment. Therefore, the following hypothesis is predicted:
H2: Female CFOs reduce overinvestment.

Prior literature has also connected female directors and executives with less underinvestment
(Ullah et al. 2020a; Kwon et al. 2023). However, such association has not been found in
studies that have examined the relationship between female CFOs and underinvestment

(Ismail and Abdul Wahab, 2024; Liu et al. 2022). Based on prior studies, female CFOs are
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not expected to be associated with improved underinvestment and, thus, the third hypothesis

is formulated as follows:
H3: Female CFOs do not have a significant impact on underinvestment.

The hypotheses and their relationship is pictured in figure 5. As female CFOs are not
expected to influence underinvestment, the effect on overinvestment has to be significant in

order to effect the overall investment efficiency.

OVERINVESTMENT
INVESTMENT
FEMALE CFO OPTIMAL INVESTMENT LEVEL > H> EFFICIENCY
H3
UNDERINVESTMENT

Figure 5. Hypotheses.
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4 Data and methodology

This chapter presents the research methods used for hypothesis testing as well as the sample
selection process. Following prior research, this thesis uses regression analysis techniques

(Ciappei et al. 2023; Gaio et al. 2024).

4.1 Research model and variables

This section presents the research models and variables used in the study.

4.1.1 Model specification

The following ordinary least squares regression models will be used to test if CFO gender
influences investment efficiency (H1), overinvestment (H2) or underinvestment (H3). The

variables used are explained in more detail in the following sections as well as in table 1.

INVEFF;, = By + B1FCFO;, + B,FBOARD;, + BsFCEO;, + B,LEV;, + BsSIZE;,
+ BGAGE;, + B,TANG;, + BgOCF;, + BoBTM;, + B1oDIV;,
+ B11L0OSS;, + EYEAR;, + SINDUSTRY;, + ECOUNTRY;, + &;,

(1)
OVERINV;, = By + B1FCFO;, + B,FBOARD;, + B3FCEO;, + B,LEV;, + BsSIZE;,
+ BoAGE;; + B;TANGy, + BsOCF;, + BoBTM;; + ProDIV;,
+ B11LOSS;, + EYEAR;, + SINDUSTRY;, + SCOUNTRY;, + ¢,

(2)
UNDERINV;, = By + BiFCFO;; + B,FBOARD;, + BsFCEO;, + B,LEV;,
+ BsSIZE;, + B¢AGE;, + B;TANG;, + BgOCF;, + BoBTM;,
+ B1oDIVie + B11LOSS;. + EYEAR;, + EINDUSTRY;,
+ ZCOUNTRY;, + &;,

(3)
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4.1.2 Dependent variables

There is no direct proxy for investment efficiency. Instead, investment efficiency is often
defined as the deviation from the optimal or expected level of investment. (Yu, 2023) Prior
literature has proposed several models to estimate the expected investment (e.g. Biddle et al.
2009; Chen et al. 2011; McNichols and Stubben, 2008). This thesis uses a model proposed
by Biddle et al. (2009) which estimates investment as a function of growth opportunities

which is proxied by sales growth:

Investment;, = oy + p1SalesGrowth;,_; + &+ 4)

Following Gomariz and Ballesta (2014), Investmenti is the total investment of firm i in year
t, defined as the net change in tangible and intangible assets. Investments are scaled by
lagged total assets. SalesGrowthiy.1 is the percentage change in sales from year t-2 to t-1
(sales at the end of year t-1 minus the sales at the end of year t-2, divided by the sales at the
end of year t-2). Equation (4) is estimated cross-sectionally for each industry-year-country
combination that has at least 10 observations (Chen et al. 2011; Baik et al. 2024). This
reduces the number of observations available for analysis but excluding small (less than ten)

industry-year-country clusters helps improve the reliability of the results (Baik et al. 2024).

The error term from equation (4) captures the deviation from the optimal level of investment.
A positive residual implies that a firm is investing more than is expected according to sales
growth, meaning it overinvests. These values provide the dependent variable OVERINV.
On the other hand, a negative residual implies that a firm is investing less than expected,
meaning it underinvests. These negative error terms form the dependent variable
UNDERINYV. (Biddle et al. 2009; Gomariz and Ballesta, 2014; Yu, 2023; Ali and Khan
2024) The dependent variable INVEFF, a measure of investment efficiency, will be the
absolute value of the residual multiplied by negative 1. This way, a higher value will refer
to higher investment efficiency. (Gomariz and Ballesta, 2014; Ullah et al. 2020a; Farooq et
al. 2022)



50

4.1.3 Explanatory variable

This thesis investigates the effect of female CFOs on firm investment efficiency. Therefore,
a dummy variable FCFO will be used to indicate the gender of the CFO. The variable will
take the value of 1 when the CFO is female and 0 otherwise. (Ciappei et al. 2023; Liu et al.
2022; Ali and Khan, 2024) The gender data is collected from the ORBIS database which
provides the information in three categories: female, male and unspecified. Therefore, in the
rest of this thesis the categories will be referred to as female and non-female. The latter

contains the male and unspecified categories.

According to hypothesis H1, the female CFO is expected to be associated with higher
investment efficiency. Therefore, the estimated coefficient of the FCFO variable is expected
to be positive and statistically significant. Regarding overinvestment, the connection is
expected to be negative as female CFOs are expected to reduce overinvestment (H2). The
FCFO variable is not expected to have a statistically significant association with

underinvestment (H3).

4.1.4 Control variables

Following prior literature, several control variables are used in the estimation model. Female
board members have been associated with improved investment efficiency (Farooq et al.
2023; Yu, 2023). An often used proxy for board gender diversity is the fraction of female
board members (e.g. Yu, 2023). Some studies use a dummy variable to indicate if there is at
least one female board member or not (e.g. Shin et al. 2020) and in some studies several
proxies are used for board gender diversity (e.g. Farooq et al. 2023). In a literature review
by Gaio et al. (2024) the most used measure was the percentage of women in leadership
positions followed by dummy variable. Therefore, control variable FBOARD represents the
percentage of women in the board of a firm and this variable is expected to have a positive
sign. FCEO controls the influence of female CEOs as they have also been connected to
efficient investment (Zeng and Wang, 2015; Ullah et al. 2021). The association is expected

to be positive.

Debt has been shown to improve investment efficiency (D’Mello and Miranda, 2010).

Therefore, leverage (LEV) is included as a control variable and it is measured as debt over
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total assets and the association is expected to be positive (Ullah et al. 2020a; Ismail and
Abdul Wahab, 2024). Large firms are expected to invest more efficiently because they have
better access to external financing (Ullah et al. 2021). Firm size (SIZE) is expected be
positively connected to investment efficiency and it is measured as the natural logarithm of
total assets (Liu et al. 2021; Farooq et al. 2023). Older firms are expected to invest more
efficiently (Farooq et al. 2023). Firm age (AGE) is measured as the natural logarithm of
years since founding (Ullah et al. 2020a; Liu et al. 2022). The expected sign is positive.

Tangibility (TANG) is calculated as property, plant and equipment (PPE) divided by total
assets (Ullah et al. 2020a; Ismail and Abdul Wahab, 2024). Tangible assets can be used as
collateral and therefore firms with more tangible assets may find it easier to access external
financing (Campello and Hackbarth, 2012). Thus, high tangibility could reduce
underinvestment and have a positive effect on investment efficiency. On the other hand, high
tangibility could also lead to overinvestment and less efficient investment by increasing the
funds available to managers (Doan and Iskandar-Datta, 2020). Prior research has associated
high levels of tangibility with reduced investment efficiency and therefore a negative

association is expected (Gomariz and Ballesta, 2014; Benlemlih and Bitar, 2018).

Operating cash flow (OCF) and dividends (DIV) are used to control for financial leeway of
the firm. Cash flow is measured as cash flow from operation divided by lagged total assets
(Gomariz and Ballesta, 2014; Liu et al. 2022). The association is expected to be negative
because more available cash may facilitate overinvestment. DIV is a dummy variable that
takes the value of 1 if the firm has paid dividends and 0 otherwise (Farooq et al. 2023; Ismail
and Abdul Wahab, 2024). Here, a positive relationship is expected as cash dividends limit
the financial leeway of managers. Following Farooq et al. (2023) and Liu et al. (2022) book
to market ratio (BTM) is included. The sign is expected to be positive as high BTM firms
have lower growth potential and, thus, invest more efficiently. Finally, LOSS is a dummy
variable which will take the value of 1 if earnings before taxes and interest is negative and 0
otherwise (Gomariz and Ballesta, 2014; Liu et al. 2021). The association is expected to be
negative. Year, industry and country fixed effects are included to control for the variation
these may cause (Ismail and Abdul Wahab, 2024; Baik et al. 2024). To mitigate the influence
of outliers, all continuous variables are winsorized at 1 and 99 percent (Chen et al. 2011,

Baik et al. 2024).
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Table 1. Variable definitions.

Variable name

Investment Total investment of firm i in year t, defined as the net change in tangible and
intangible assets scaled by lagged total assets

SalesGrowth percentage change in sales from year t-1 to t

INVEFF absolute value of the residual from equation (4) multiplied by -1

OVERINV positive residuals from equation (4)

UNDERINV negative residuals from equation (4)

FCFO dummy variable, value = 1 if the CFO is female, 0 otherwise

FBOARD percentage of female board members

FCEO dummy variable, value =1 if the CEO is female, 0 otherwise

LEV total debt over total assets

SIZE natural logarithm of total assets

AGE natural logarithm of years since incorporation

TANG property, plant and equipment (PPE) divided by total assets

OCF cash flow from operation divided by lagged total assets

BTM book value of equity divided by market value of equity

DIV dummy variable, value = 1 if the firm has paid cash dividends, 0 otherwise

LOSS dummy variable, value = 1 if EBIT is negative, 0 otherwise

4.2 Sample selection

This thesis utilizes secondary data collected from LSEG and ORBIS databases. Financial
information was gathered from LSEG and CFO and CEO data from ORBIS. Missing
information was collected, when available, manually from firms’ internet pages and annual

reports.

Table 2 presents the sample selection process. The sample consist of companies that are
listed in the main lists of Nasdaq Copenhagen, Nasdaq Helsinki, Euronext Oslo and Nasdaq
Stockholm stock exchanges. Iceland was excluded since the Nasdaq Iceland main list only
has 27 companies. The sample period covers three years from 2021 to 2023. The four stock
exchanges have approximately 825 companies. Duplicates due to cross listing were
removed. Also, companies in financial sector were removed due to differences in accounting

(e.g. Biddle et al. 2009). These companies would have been numerous in the Icelandic
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sample. Furthermore, firms with missing data were removed. The final sample is unbalanced

and contains 1621 observations from 544 firms.

Table 2. Sample selection process.

Number of removed Number of
observations observations left
Initial observations from LSEG 2478
Removal of firms in finance and insurance 321 2157
Removals due to duplicates and missing data 230 1927
Dismissed data after first regression (equation 4) 306 1621

Industries are classified according to the Industry Classification Benchmark (ICB). This
classification system is used by both Nasdaq and Euronext (LSEG, 2024). The classification
divides firms into 11 groups of which 7 remain after the removal of financial companies and
year-industry-country clusters that have less than 10 observations. Table 3 presents yearly

number of observations by country and industry.
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Table 3. Yearly observations by country and industry.

Country, industry 2021 2022 2023 Total % of total
Denmark 57 57 58 172 10.6 %
Consumer Discretionary 15 15 15 45 2.8%
Health Care 14 14 15 43 2.7%
Industrials 28 28 28 84 52%
Finland 77 79 79 235 14.5 %
Consumer Discretionary 24 25 25 74 4.6 %
Industrials 38 38 38 114 7.0 %
Technology 15 16 16 47 2.9 %
Norway 129 130 131 390 24.1 %
Consumer Discretionary 11 11 11 33 2.0%
Consumer Staples 11 11 11 33 2.0%
Energy 32 33 33 98 6.0 %
Health Care 12 12 12 36 22%
Industrials 45 45 46 136 8.4 %
Technology 18 18 18 54 33%
Sweden 272 276 276 824 50.8 %
Basic Materials 21 21 21 63 3.9%
Consumer Discretionary 49 49 49 147 9.1 %
Health Care 53 53 53 159 9.8 %
Industrials 84 86 86 256 15.8 %
Real Estate 32 34 34 100 6.2 %
Technology 33 33 33 99 6.1 %
Total 535 542 544 1621 100.0 %

The sample is unevenly distributed as half of observations come from the Stockholm stock
exchange. However, this was expected as the Stockholm stock exchange is the largest of the
Nordic stock exchanges. Differences in the industry composition of the Nordic countries are
evident. For example, Norway has strong oil-related industry compared to other Nordic
countries and therefore Norway is the only country that has enough observations in the
energy sector to be included in the sample. Consumer discretionary and industrials are large

enough sectors in all countries to be included in the sample.
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5 Empirical results

This chapter presents the results from the regression analysis. Descriptive statistics are

presented first.

5.1 Descriptive statistics and correlation analysis

The descriptive statistics for this study are presented in table 4. The mean value of investment
efficiency is -0.035. In other words, investment inefficiency is 3,5 % of lagged total assets
in this sample (Farooq et al. 2023). This value is lower than in other studies that have
measured investment efficiency in the same manner meaning that the average investment
efficiency is higher in this sample. For example, in a Spanish study the investment
inefficiency was 8,6 % (Gomariz and Ballesta, 2014), in a Chinese sample 13,8 % (Ullah et
al. 2021) and in a UK sample 9,8 % (Farooq et al. 2023). The average percentage of female
board members is 33,8 %. Approximately one fourth (25,2 %) of firm-year observations in
the sample have a female CFO. The percentage of female CEOs in the sample is 10,4 %.
This is in line with the observation that women are still underrepresented in senior leadership

roles in the Nordic countries (World Economic Forum, 2024).

Table 4. Descriptive statistics.

Variable | Mean | SD | Min | Median | Max
Continuous variables
INVEFF -.035 .047 -.387 -.022 -.0000324
FBOARD 338 135 0 .33 .63
SIZE 19.790 1.912 15.769 19.741 24.413
LEV .260 185 .000192 236 .844
AGE 3.143 872 .693 3.219 4.828
OCF .049 186 -.891 .072 460
TANG 210 221 .000046 132 .875
BTM .668 .690 -.032 470 4.406
Dummy variables

1 % 0 %
FCFO 408 252 % 1213 74.8 %
FCEO 169 10.4 % 1452 89.6 %
DIV 908 56.0 % 713 44.0 %

LOSS 341 21.0 % 1280 79.6 %
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During the sample period, Finland has the highest average investment efficiency of the four
sample countries whereas average investment inefficiency is highest in Norway. These
figures are presented in table 5. Only 8.1 % of Danish firms in the sample have a female
CFO while almost one third of Swedish firms have a female CFO. Finnish firms have the
lowest percentage (7.2 %) of female CEOs while female CEOs are most common in Swedish
firms (12.9 %). The figures presented in table 5 are based on the 1,621 observations that
form the sample of this study. Therefore, these numbers do not represent e.g. all listed firms

in these countries.

Table 5. Investment efficiency and female representation by country during 2021-2023.

Average investment | Average female Female CFOs (%) | Female CEOs (%)
efficiency board members (%)
Denmark -0.035 26.5 % 8.1% 7.6 %
Finland -0.026 29.7 % 27.7 % 7.2 %
Norway -0.048 37.8% 16.4 % 8.5%
Sweden -0.032 34.7 % 322 % 12.9 %
Total -0.035 33.8 % 252 % 10.4 %

Table 6 summarizes how variable means differ in firms according to CFO gender.
Investment efficiency (INVEFF) is, on average, higher in firms with female CFOs. However,
the difference is not statistically significant (z = -0.928, p-value 0.3533 > 0.05). Firms with
female CFOs have lower levels of tangible assets (TANG) and this difference is statistically
significant (z = 2.703, p-value < 0.05). This observation is in contrast to Ismail and Abdul
Wahab’s (2024) finding where firms with female CFOs had higher levels of tangible assets
compared to firms with non-female CFOs. Firms with female CFOs pay dividends (DIV)
more often than firms with non-female CFOs. The difference is statistically significant (y~ =
4.5300, p-value < 0.05), and the observation is in line with the finding of Doan and Iskandar-
Datta (2020). Paying out dividends to shareholders reduces cash reserves and helps curb

overinvestment (Doan and Iskandar-Datta, 2020).



Table 6. Mean difference tests in firms with and without a female CFO.

Firms with Firms with Standard t-statistics Chi-square
female CFOs non-female deviation (p-value) (p-value)
(FCFO=1) CFOs
(FCFO =0)

-0.9954
INVEFF -0.0334 -0.0361 .0472 (0.3197)

-1.8172
FBOARD 0.3499 0.3353 1346 (0.0694)

1.4986

FCEO 0.0882 0.1096 3057 (0.221)

1.7196
SIZE 19.6490 19.8371 1.9120 (0.0857)

-1.5628
LEV 0.2724 0.2559 1853 (0.1183)

-1.1171
AGE 3.1845 3.1287 8723 (0.2641)

-0.3880
OCF 0.0517 0.0476 1864 (0.6980)

3.4532%**

TANG 0.1771 0.2207 2213 (0.0006)

0.9127
BTM 0.6407 0.6767 .6895 (0.3615)

0.2890
LOSS 0.2010 0.2135 4077 (0.591)
4.5300%**

DIV 0.6054 0.5449 4965 (0.033)
N 408 1213
Notes: *** denotes significance at 5 % level.
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Figure 6 shows the distribution of residuals (the deviation from the optimal level of

investment) for firms with a female CFO (FCFO = 1) and for firms with non-female CFO

(FCFO = 0). Positive values

refer to overinvestment and values below zero refer to

underinvestment. Upon visual inspection, the box plots are rather similar. The area between

the whiskers is almost identical and both groups have outliers. However, it seems that the

female CFO category has largest absolute deviations from the optimal investment level. As

there are more non-female CFOs in the sample, it is natural that this group also has more

outliers. In general, there seems to be more outliers in the overinvestment side compared to

the underinvestment area and these outliers are also more widely distributed.
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Deviation from optimal level of investment in groups of non-female and female CFOs
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Figure 6. Residuals by non-female and female CFOs.

The correlation matrix (table 7) shows a positive but not statistically significant correlation
between FCFO and INVEFF. The highest association in the correlation matrix is |-0.59|
which is below 0.70 and therefore there are no multicollinearity issues between the variables

(Farooq et al. 2023; Ismail and Abdul Wahab, 2024).



Table 7. Pearson correlation matrix.
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INVEFF FCFO FBOARD | FCEO SIZE LEV AGE OCF TANG BTM LOSS DIV
INVEFF 1.0000
FCFO 0.0247 1.0000
FBOARD 0.0485 0.0451 1.0000
FCEO 0.0313 -0.0304 0.0857* 1.0000
SIZE 0.0767* -0.0427 0.1251* -0.0569* 1.0000
LEV -0.1164* 0.0388 -0.0421 -0.0430 0.2420* 1.0000
AGE 0.1952* 0.0278 -0.1023* 0.0409 0.1355* -0.1518* 1.0000
OCF 0.0243 0.0096 0.0215 -0.0735* 0.3292* 0.0463 0.0910* 1.0000
TANG -0.1835* -0.0855* -0.1106* -0.0883* 0.1945* 0.3586* -0.0407 0.1879* 1.0000
BTM -0.0709* -0.0227 -0.1225* -0.0176 0.1051* 0.0867* -0.0637* 0.0152 0.1376* 1.0000
LOSS -0.0791* -0.0134 -0.0674* -0.0126 -0.4499* -0.1200* -0.1099* -0.5913* -0.0694* -0.0040 1.0000
DIV 0.1532* 0.0529* 0.0644* -0.0230 0.3699* 0.0181 0.2437* 0.3660* 0.0477 -0.0793* -0.4391* 1.0000

Notes: * denotes significance at 5 % level.
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5.2 Investment efficiency

Table 8 presents the results from equation (1) regression analysis. This equation tests the
first hypothesis (H1). Both OLS regression and heteroskedasticity adjusted results (based on
White’s heteroskedasticity-corrected standard errors) are reported. This text refers to the
heteroskedasticity-corrected results. The findings show that female CFOs (FCFO) are
positively associated with investment efficiency. However, the association is not statistically
significant (0.005, t = 1.92, p > 0.05). Therefore, these results do not support the hypothesis
that female CFOs influence investment efficiency positively in the sample. The same
observation applies to the two other gender variables: female board membership (FBOARD)
and CEO gender (FCEO).

For other control variables, firm size (SIZE) and age (AGE), tangibility (TANG) and
dividends (DIV) are statistically significantly associated with investment efficiency. Firm
size and age as well as dividends are positively associated with investment efficiency,
whereas tangibility has a negative association with investment efficiency. Book-to-market
ratio (BTM) has a positive, albeit insignificant, association with investment efficiency.
Despite being found statistically significant in comparable studies, leverage (LEV) (Ali and
Khan, 2024; Ismail and Abdul Wahab, 2024), cash flow (OCF) (Ismail and Abdul Wahab,
2024) and whether the firm made profit or not (LOSS) (Ismail and Abdul Wahab, 2024) are
not statistically significant. Including the year, industry and country fixed effects to the
model improves the coefficient of determination (R?) from 0.0898 to 0.1693 meaning the
final model explains 16,9 % of variation in investment efficiency. Year, industry and country

specific factors seem to be important determinants of investment efficiency.
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Table 8. Results from regression analysis: the relationship between investment efficiency

and CFO gender.
Predicted sign OLS Regression results Heteroskedasticity
adjusted results
FCFO + .0046264 0046264
(1.78) (1.92)
FBOARD + .0025839 .0025839
(0.29) (0.28)
FCEO + .006472 .006472
(1.79) (1.90)
SIZE + 0030511 %** 0030511 *%**
(4.24) (4.67)
LEV + .0115687 0115687
(1.59) (1.33)
AGE + .0055895%%** .0055895%**
(4.03) (3.69)
OCF - -.0124485 -.0124485
(-1.62) (-1.03)
TANG - -.0571846*** -.0571846***
(-8.84) (-5.74)
BTM + .0010155 .0010155
(0.60) (0.53)
LOSS - -.0050465 -.0050465
(-1.38) (-1.17)
DIV + .0091821%%** .0091821*%**
(3.47) (3.13)
INTERCEPT -.114066*** -.114066***
(-7.77) (-7.59)
YEAR INCLUDED
INDUSTRY INCLUDED
COUNTRY INCLUDED
R? 0.1693 0.1693
F-stat (df) 14.15 (23, 1597) *** 6.85 (23, 1597) ***
N 1621 1621
Notes: Results from equation (1), t-statistics in parenthesis. ***, ** and * denote statistical significance at
the 0.1, 1 and 5 percent levels, respectively.

5.3 Overinvestment and underinvestment

Although the results above do not lend support to hypothesis H1 (CFO gender influences
investment efficiency), the association could differ in the two categories of investment
inefficiency, overinvestment and underinvestment. 607 observations from the sample belong
to the overinvestment category meaning the investment level is above the optimal. The rest,
1014 observations, form the underinvestment group where investment is below the optimal
level. Altogether, 37 % of observation in this study belong to the overinvestment group. This

is less than in comparable studies, where 41 % (Farooq et al. 2023) to 47 % (Ismail and
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Abdul Wahab, 2024; Gomariz and Ballesta, 2014) of observations have belonged to the

overinvestment category. In other words, underinvestment is more prevalent in this sample.

Equation 2 tests hypothesis H2 (female CFOs reduce overinvestment). The results are
presented in columns 1 and 2 of table 9. The results support the hypothesis that female CFOs
have a mitigating effect on overinvestment. The FCFO variable is negatively and statistically
significantly associated with overinvestment (-0.016, t =-2.90, p < 0.05). This finding is in
line with that of Liu et al. (2022) and Ismail and Abdul Wahab (2024). The other gender

variables are not statistically significantly associated with overinvestment.

Equation 3 tests hypothesis H3 (female CFOs do not have a significant impact on
underinvestment). The results (columns 3 and 4 in table 9) support the hypothesis as female
CFOs do not have a statistically significant association with underinvestment (0.001,
t=0.44, p > 0.05), although the relationship is positive. This finding is in line with that of
Ismail and Abdul Wahab (2024) and Liu et al. (2022).



Table 9. Overinvestment and underinvestment.
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1 2 3 4
Overinvestment Overinvestment, Underinvestment Underinvestment,
heteroskedasticity heteroskedasticity
adjusted results adjusted results

FCFO -.0157676** -.0157676** .0007684 .0007684
(-2.65) (-2.90) (0.45) (0.44)

FBOARD -.0221144 -.0221144 -.0106022 -.0106022
(-1.09) (-1.02) (-1.83) (-1.91)

FCEO -.0049395 -.0049395 .0034547 .0034547
(-0.53) (-0.49) (1.53) (1.53)

SIZE -.0047407** -.0047407** .0021857%** .0021857%**
(-2.81) (-3.01) (4.60) (5.04)

LEV -.0134246 -.0134246 -.0070222 -.0070222
(-0.74) (-0.59) (-1.47) (-1.19)

AGE -.0133902*** -.0133902*** .0003814 .0003814
(-4.08) (-3.95) (0.42) (0.36)

OCF .0438059* .0438059 .0142578** .0142578*
(2.32) (1.34) (2.77) (2.13)

TANG .0988873 % 0988873 -.0157802*** -.0157802**
(6.50) (5.10) (-3.23) (-2.47)

BTM -.001412 -.001412 -.000524 -.000524
(-0.34) (-0.29) (-0.49) (-0.49)

LOSS .0175262* 0175262 .0021372 0021561
(2.18) (1.95) (0.86) (0.83)

DIV -.0219318*** -.0219318*** .0003272 .0003272
(-3.84) (-3.68) (0.18) (0.15)

INTERCEPT .1655676%*** .1655676*** -.0805246%** -.0805246%**
(4.26) (4.12) (-7.49) (-7.99)

YEAR INCLUDED

INDUSTRY INCLUDED

COUNTRY INCLUDED

R? 0.2508 0.2508 0.2262 0.2262

F-stat (df) 8.48 (23, 583) *** 3.89 (23, 583) *** | 12.63 (23, 990) *** | 10.18 (23, 990) ***

N 607 607 1014 1014

Notes: Results from equation 2 (overinvestment) and 3 (underinvestment), t-statistics in parenthesis.

*Hk ** and * denote statistical significance at the 0.1, 1 and 5 percent levels, respectively.

To further investigate the relationship between CFO gender and overinvestment and

underinvestment, a multinomial logistic regression is performed (Biddle et al. 2009). The

residuals from equation 4 are divided into quartiles. The highest 25 % form the

overinvestment group and the lowest 25 % form the underinvestment group. The two middle

quartiles will form the benchmark group for the multinomial logistic regression. This middle

group can also be described as the efficient group since, as seen in figure 7, these 50 % of

observations are very close to zero or the optimal level of investment.
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Multinomial logistic regression categories

Residual
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07—
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 ——
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Benchmark group (efficient investment) Overinvestment Undennvestment

Figure 7. Categories for multinomial logistic regression.

The results from the multinomial logistic regression are presented in table 10. The estimated
coefficient for the FCFO variable is negative but not statistically significant (-0.152,
z=-0.98, p > 0.05) meaning that having a female CFO does not reduce the likelihood to be
categorized into the overinvestment group. However, in these results the FCEO variable is
statistically significant (-0.507, z=-2.21, p < 0.05) meaning that a firm with a female CEO
is less likely to be categorized into the overinvestment group. Having a female CFO does
not reduce the likelihood of belonging to the underinvestment group (-0.214, z = -1.33,
p > 0.05) but, again, having a female CEO does have this effect (-0.613, z=-2.68, p <0.05).



Table 10. Multinomial logistic regression.
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1 2
Overinvestment vs. Underinvestment vs.
benchmark group benchmark group

FCFO -0.152 -0.214
(-0.98) (-1.33)

FBOARD 0.890 0.686
(1.67) (1.54)

FCEO -0.507* -0.613%*
(-2.21) (-2.68)

SIZE -0.185%%* -0.204 %%
(-4.17) (-4.45)

LEV -2.105%%* 0.240
(-4.52) (0.55)

AGE -0.043 0.143
(-0.51) (1.62)

OCF 2271 %** -1.280%*
(4.28) (-2.82)

TANG 3.645%* 1.506%**
(9.06) (3.64)

BTM -0.354%* 0.0200
(-3.01) (0.21)

LOSS 0.208 -0.122
(0.84) (-0.56)

DIV -0.443** 0.056
(-2.83) (0.34)

INTERCEPT 3.537%%* 3.968***
(3.88) (4.29)

YEAR INCLUDED

INDUSTRY INCLUDED

COUNTRY INCLUDED

¥2 (dh) 400.15 (44) ***

Pseudo R? 0.1187

N 1621

Notes: The table shows the coefficient estimate for the explanatory variable and z-

statistic (in parenthesis). *** ** and * denote statistical significance at the 0.1, 1 and 5

percent levels, respectively.

Figure 8 shows how the likelihood of belonging to the groups of efficient investment,

underinvestment and overinvestment changes by CFO gender when leverage rises. The

likelihood of belonging to the category of efficient investment rises which is in line with the

prior finding of debt improving investment efficiency (D’Mello and Miranda, 2010). The

likelihood is slightly higher in firms with female CFOs. As leverage increases the probability

of overinvestment diminishes. Debt reduces the free cash flow available to managers and

therefore prevents them from overinvesting (D’Mello and Miranda, 2010). There is no

difference between the genders in the probability of overinvestment. On the other hand, the
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likelihood of underinvestment increases as leverage rises. Highly leveraged firms are
considered more risky and therefore they may have difficulties financing their projects which

might lead to underinvestment (Gomariz and Ballesta, 2014).

Predictive margins of FCFO with 95% confidence intervals

-

0 2 4 B 8
Leverage (LEV)

—e— ¢fo=0 (non-fernale), efficient—e— cfo=0 (non-female), overinvestment—e— c¢fo=0 (non-female), underinvestment

cfo=1 (female), efficient —e— cfo=1 (female), overinvestment  —#— cfo=1 (female), underinvestmant

Figure 8. Likelihood of efficient investment, underinvestment and overinvestment by CFO

gender and leverage.

Unlike CFO gender above in figure 8, CEO gender was a statistically significant determinant
of overinvestment in the multinomial logistic regression. Figure 9 presents the same items
as figure 8 with the difference that changes are presented by CEO gender. In this figure, the
CEO gender effect on overinvestment becomes apparent. Firms with non-female CEOs are
more prone to overinvestment than firms with female CEOs especially when leverage

remains relatively low.
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Predictive margins of FCEO with 95% confidence intervals

0 2 4 B .8 1
Leverage (LEV)

—s— ceo=0 (non-female), efficient—e— ceo=0 (non-female), overinvestmemt—=— ceo=0 (non-female), underinvestment

cen=1 (female), efficient —e— ceo=1 (female), overinvestment —e— ceo=1 (female), underinvestment

Figure 9. Likelihood of efficient investment, underinvestment and overinvestment by CEO

gender and leverage.

The results from both regression analysis and multinomial logistic regression provide
confirmation that CFO gender is not a significant factor in reducing underinvestment. The
regression analysis provides evidence to suggest that having a female CFO reduces
overinvestment. However, the results from the multinomial logistic regression do not support

this finding.
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6 Conclusions

The objective of this thesis was to examine whether CFO gender influences investment
efficiency in companies that are listed in the Nordic stock exchanges. The association
between CFO gender and investment efficiency, underinvestment and overinvestment was

examined using regression analysis as research method.

6.1 Key findings

The first finding of this study was that investment efficiency is higher in the sample of this
study than in other studies that have measured investment efficiency in the same manner.
This result was somewhat expected as, in general, investment efficiency is more prevalent

in developed economies (Chen et al. 2011, Naeem and Li, 2019).

This study does not find evidence that CFO gender would influence overall investment
efficiency in firms listed in the Nordic stock exchanges. The relationship between CFO
gender and investment efficiency is positive but the association is not statistically significant.
This result contradicts the findings from prior studies (Ismail and Abdul Wahab, 2024; Ali
and Khan, 2024).

Prior studies have associated female CFOs with reduced overinvestment (Liu et al. 2022;
Ismail and Abdul Wahab, 2024). This study finds evidence in support of the decreasing
effect female CFOs have on overinvestment. Regarding underinvestment, this study does
not find any statistically significant association with CFO gender. This result was expected
and in line with the findings of prior studies (Ismail and Abdul Wahab, 2024; Liu et al.
2022).

Further investigation into overinvestment and underinvestment through multinomial
logistical regression revealed that CFO gender was not a significant factor in reducing
likelihood of under- or overinvestment. Instead, this examination associated female CEOs

with reduced likelihood of overinvestment.



69

6.2 Discussion

This study did not find and association between CFO gender and investment efficiency. This
finding was not expected and is contrary to the findings of prior studies (Ismail and Abdul
Wahab, 2024; Ali and Khan, 2024). One explaining factor for the differing results could be
the geographical area under investigation. Ismail and Abdul Wahab (2024) have examined
the relationship in Malaysia and Ali and Khan (2024) in developing and emerging Asian
economies. The level of financial development of these areas is different from the Nordic
countries which are among the most financially advanced countries (IMF, 2024). Investment
inefficiency tends to be more pronounced in developing economies (Naeem and Li, 2019).
Apart from financial development, the Nordic corporate governance model includes many
features that improve investment efficiency. For example, high investor protection (McLean
et al. 2012) and active shareholders (Richardson, 2006) as well as board member
independence (Bzeouich et al. 2019) and IFRS application (Biddle et al. 2013) have been
associated with improved investment efficiency. Therefore, it could be that these factors
have such a strong effect on improving investment efficiency that the possible influence of

CFO gender becomes insignificant.

Another explanation is that CFO gender is not significant because the assumed differences
between genders do not manifest themselves in the sample of this study. As Adams and Funk
(2012) observed, women in managerial positions might differ from women in the general
population. Therefore, there might not be any difference in risk taking preferences or ethical
assessment between the genders. Women who advance into managerial positions might
simply be individuals that differ from the general population. It could also be that women in

leadership positions adapt their behaviour to the often male dominant environment.

The result regarding overall investment efficiency does not support the theory that CFO
gender mitigates agency problems arising from inefficient investment. However, upon
focusing on overinvestment evidence in found pointing to the direction that female CFOs
reduce overinvestment. Similar association has been established in prior studies (Liu et al.
2022; Ismail and Abdul Wahab, 2024). The firms from the sample of this study deviated
more of the optimal level of investment on the overinvestment side. Overinvestment is often

driven by the management’s desire to extract private benefits in firms that run a profitable
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business that generates free cash flow. Female CFOs act according to the interest of the

shareholder and curb the management’s tendency to overinvest.

The relationship between CFO gender and underinvestment was expected. No statistically
significant association was found. More firms in the sample were in the underinvestment
category than in the overinvestment category but many of these firms were investing very
closely to their optimal level and underinvestment was small. In general, underinvestment is
often a more significant problem in developing economies where firms might have

difficulties finding financing (Ullah et al. 2020a; Naeem and Li, 2019).

6.3 Contribution and implications

Firstly, this thesis contributes to the literature on investment efficiency. The results from the
study provide practical evidence that in financially developed economies investment
inefficiency tends to be low. The Nordic corporate governance structure offers a framework
of mechanisms supporting increased investment efficiency. Apart from investment
efficiency, this study also contributes to the literature on chief financial officers and women

in senior managerial positions.

More specifically, this thesis contributes to the so far scarce literature on the influence of
CFO gender on investment efficiency. This study expands the geographical scope of prior
research by investigating firms operating in the Nordic countries and under the Nordic
corporate governance model. Studies examining investment efficiency in aforementioned
context had not been identified and the purpose of this thesis was to fill this gap in existing
literature. However, possible other studies may have reached similar results that indicate no
statistically significant relationship between CFO gender and investment efficiency. As
Charness and Gneezy (2012, 51) point out: “It is easier to publish an article that reports a
gender difference in risk taking than a study that reports no difference.” Therefore, it could
be that such findings have not been considered interesting enough and have thus not reached

the academic community.

This study offers insights also into underinvestment and overinvestment. The results provide
confirmation to prior findings where statistically significant relationship has not been

established between CFO gender and underinvestment. On the other hand, the evidence
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supporting CFO gender impact on overinvestment also confirms the findings of prior
research. Findings from this and previous studies seem to imply that female CFOs reduce
overinvestment but do not have the same effect on underinvestment. This seems to be the
case in both developed (Liu et al. 2022) and emerging economies (Ismail and Abdul Wahab,
2024). Therefore, it seems that female CFOs act more often according to the gatekeeper role
and curb the managerial tendency to overinvest. This information could be valuable
especially in firms that are susceptible to overinvestment. These are firms that have an excess
of internally generated cash flow which the management may use to overinvest. In such
firms, investors and shareholders may choose to advance the selection of female executives

and especially CFOs.

6.4 Limitations and suggestions for further research

This study has limitations and, therefore, the results should be interpreted with caution. First,
this thesis explores investment efficiency in publicly listed firms. Because these firms are
subject to monitoring from different stakeholder groups, such as shareholders and banks,
and they are by law required to publish their financial information, these firms are often
more efficient in their investment decisions (Chen et al. 2011). Future research could,
therefore, explore the relationship between CFO gender and investment efficiency in private
firms. Publicly listed firms also tend to be larger in size and focusing on private firms could

simultaneously provide insights of the phenomenon in smaller firms.

The results might be affected by endogeneity issues which lead to unreliable results (Adams,
2016). One cause could be omitted variables. Despite careful variable selection and the
inclusion of year, industry and country effects based on prior literature, there could still be
variables that would have been relevant. Especially in the Nordic context of investment
efficiency improving corporate governance mechanisms and high gender parity, such factors
as the CFO’s educational background, prior work experience and tenure could have a
separate impact on investment efficiency. Due to data availability such variables were not
included in the study. Many determinants of investment efficiency are related to choices that
are influenced by corporate culture (such as conservative accounting practices and capital

structure). Therefore, investment efficiency is related to corporate culture, which can be
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difficult to measure. In future research, one solution to address this could be to include firm

fixed effects (Adams, 2016; Yu, 2023).

There is always the risk of measurement error. The collection of data has required manual
work phases which increase the risk of corrupted data. Also, the selected research method
itself may have caused measurement error. Chen et al. (2018) have criticized the two-step
regression procedure that is often used in accounting studies where the first-step regression
produces the dependent variable for the second phase. Apart from investment efficiency
studies, this method is frequently used to determine, for example, discretionary accruals and
abnormal stock returns (Baik et al. 2024). Chen et al. (2018) argue that the two-step

procedure creates biased estimates and causes measurement error.

Finally, reverse causality may cause endogeneity issues. In the case of this study, it would
not be the CFO gender that influences investment efficiency but vice versa or, more likely,
they both have an effect on each other. Female CFOs may seek employment at firms that
have high investment efficiency. Common sense would suggest that a person looking to be
hired does not analyse the investment efficiency of a potential employer, but they might well
value features in the corporate culture that drive investment efficiency. On the other hand,
high investment efficiency firms may seek to employ a person that they consider will
maintain the way of working. (Hambrick, 2007; Adams, 2016, Plockinger et al. 2016) The
problems of reverse causality could be addressed with more advanced techniques, such as

the instrumental variable approach and propensity score matching (Adams, 2016; Yu, 2023).

This thesis has explored CFO gender and investment efficiency in Nordic listed firms over
a three-year period (2021-2023) which resulted in 1,621 criteria meeting observations. The
number of observations is lower than in comparable studies. For example, Liu et al. (2022)
had 16,345 observations and Ismail and Abdul Wahab (2024) had 2,022 observations. A
larger sample size would support the generalization of the findings. It is also more likely that
a large sample size produces statistically significant results. However, as Plockinger et al.
(2016) point out, despite being statistically significant such findings may have little
economic significance. Therefore, the use of large sample size should be well-founded.
Examining a longer time period (meaning a larger sample size) could, however, provide
further insight into the possible association between CFO gender and efficient investment.
Longer sample period would also facilitate investigating how the connection has changed

over time.
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The results of this thesis and prior studies indicate that having a female CFO curbs
overinvestment. Therefore, future research could help find further confirmation to this
observation in the Nordic countries as well as in the international setting. Future studies
could also examine in more detail what is the role of the CFO in Nordic firms regarding
investment decision making. Another future avenue for research could be the effect of
investment committees on investment efficiency. Do firms that have board investment
committees invest more efficiently and does gender diversity of these committees influence
investment efficiency? The role of the CFO in Nordic firms and the significance of
investment committees could also be studied using partly qualitative research methods that
have been less frequently used (Ciappei et al. 2023; Kirsch, 2018). To gain further insights
into the effect of CFO gender on investment efficiency, future studies could also examine
how investment efficiency has changed in a firm before and after the appointment of non-
female or female CFO. This type of study could help establish the economic significance of

CFO gender on investment efficiency (Baik et al. 2024).
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