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Abstract
This research has aimed to bridge the gap between academic literature on board of directors
and academic literature on the influence of voice characteristics. Based on literature it was
expected voice pitches of board members have an effect on the financial performance of firms
due to having an influence in the social processes boards are involved in. The results of this
research however show voice pitch does not have a significant effect on the financial
performance of firms. The results show differences between firms and the composition of male
and female board members mostly impact financial performance. Future research could
replicate this research using another sample than the Dutch Water Authorities. More research
is needed to bridge the gap between the two academic fields.
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1. Introduction
1.1. Context
Strategic decision-making is the process of allocating resources over the firm with the objective
of fulfilling the main goals of the firm (Shrivastava & Grant, 1985). To come to optimal
decisions top management therefore discusses options which are available to them and make
and commit to the best choices, which is a social process every person involved influences
(McLaughlin, 1995; Shapira, 1997). The board of directors ‘controls’ and ‘services’ this
process (Forbes & Milliken, 2010). The board of directors controls top management in the
sense that top management achieves the goals shareholders want them to achieve (Forbes &
Milliken, 2010). The board of directors services top management by sharing their knowledge
and experience and guide strategy making (Forbes & Milliken, 2010).

Research on the composition of the board of directors and its performance has had a focus on
gender, board size and proportion of outside directors so far (Erhardt et al., 2003; Musteen,
Datta & Kemmerer, 2010; Kent Baker & Powell, 2009). But there are many more factors still
not researched which influence the board of directors and its performance. As argued strategic
decision-making is a social process in which also the board of directors is involved (Shapira,
1997). In this social process board members interact with each other, but also with other
stakeholders, leaving certain impressions to the others shaping the ongoing processes (Shapira,
1997). How one speaks may be very persuasive for instance influencing the others decisionmaking (Cullen & Harte, 2018). This research therefore is introducing a new perspective in
which voices of persons affect how firms perform. Cullen and Harte (2018) have created a
database of voices of political speakers including how people perceive their voices. Using this
database the authors found for instance certain voices are more persuasive or inspiring than
others (Cullen & Harte, 2018). A direct link to board tasks and firm performance isn’t made by
the authors. Though potentially this could mean the voices of board directors has an influence
on board performance because of how voices are perceived. Elkins and Derrick (2013) argue a
lower voice pitch may increase levels of trust. However over time in a session the influence of
voice pitch declined (Elkins & Derrick, 2013). The authors suggest more research should be
done on how voice characteristics affect organizations (Elkins & Derrick, 2013).

Furthermore it is argued diversity in the composition of the board of directors enhances
financial firm performance (Erhardt et al., 2003; Anderson, Reeb, Upadhyay & Zhao, 2011;
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Ntim, 2015; Scholtz & Kieviet, 2018). The assumption is this diversity enables the board to
perform better because of stakeholders appreciating diversity (Ntim 2015). Opstrup and
Villadsen (2015) researched the relation between gender diversity and financial performance.
The authors state a topic such as diversity is often researched in regard to service levels, instead
of financial outcomes (Opstrup & Villadsen, 2015). The authors argue diversity at the top of
firms leads to better financial firm performance (Opstrup & Villadsen, 2015). Ntim (2015)
argues shareholders are more willing to support financially when the board is more diverse for
example. Moreover specifically voices are linked with traits such as dominance and
intelligence (Sorokowski et al., 2019; Klofstad, Anderson & Nowicki, 2015; Hughes, Mogilski
& Harrison, 2014). More diversity of voices in the board may mean the board is observed as
possessing more traits by stakeholders. The assumption is the board can get access to resources
more easily or control top management better because of this. In this research it is argued
diversity of voices in a board of directors may influence financial performance of firms this
way as well.

1.2. Research question
To research the gap in the theory identified in this thesis the following research question is used
to contribute to theory in the field.
What is the influence of voice pitch of members of the board of directors on financial firm
performance?

1.3. Relevance
The purpose of this research is to contribute to the theory in the field of voice characteristics
and board of directors introducing a new direction in theory for research. The research hopes
to identify whether voices of groups of board members lead to differences in financial
performance of firms possibly. If differences are unraveled theory can build further on that, by
for instance researching more voice characteristics such as voice intonation in relation with the
board of directors and financial firm performance.
For practical use research on the relation between voice pitch of board of directors on firm
performance can unravel the influence voice may have we don’t know about yet. Knowing the
influence it can help board members deal with situations in which voice may play a role in how
firms behave. A concrete example a board member with a lower voice pitch may be heard more
in their opinions influencing financial performance more than a board member with a higher
voice pitch. This may lead to opinions be ruled out leading to worse firm performance. If board
6

members are aware of this matter they may be able to adjust their behavior and give more
attention to members with a higher voice.

1.4. Thesis Structure
In chapter 1 the topic of the thesis is introduced including context, research question and
relevance of the thesis. In chapter 2 theories around board of directors and voice pitch are being
discussed. In chapter 3 the methodology used in the research is discussed. In chapter 4 results
of the research are being explained. In chapter 5 a discussion is started based on the theories,
methodology and results included in the research. In chapter 6 conclusions based on the results
are stated.
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2. Theoretical framework
2.1. Board of Directors
The board of directors is the ‘most-authoritative decision-making’ team having an influence on
anything the firm is involved in (Forbes & Milliken, 2010). The output of the board of directors
is of cognitive nature as this is mainly sharing information and advice and making decisions
(Forbes & Milliken, 2010).
Regarding the performance of boards of directors there are two dominant perspectives of which
each perspective focuses on a certain set of tasks the board is meant to execute for the firm.
Agency theory argues the board has to control and monitor the firm, especially the top
management team, so it performs in the interest of its shareholders and its other stakeholders
to a certain extent (Huse, 2007; Payne, Benson & Finegold, 2009; Ben-Amar, Francoeur, Hafsi
& Labelle, 2013; Scholtz & Kieviet, 2018). On the other hand resource dependency theory
argues the board has to enable the firm to get access to resources from outside the firm to profit
from (Huse, 2007; Payne et al., 2009; Ben-Amar et al., 2013).
Task of Board of Directors

Theoretical Perspective

Controlling and Monitoring

Agency Theory

Providing Access to Resources

Resource Dependency Theory

Table 1: Tasks of the board of directors and its related theoretical perspectives (Huse, 2007;
Payne et al., 2009; Ben-Amar et al., 2013).

2.1.1. Controlling and Monitoring
The board of directors has a set of tasks regarding controlling and monitoring the firm,
especially focussed on the top management team (Boivie et al., 2016; Payne et al., 2009). These
tasks have the goal to align the interest of the top management team with the interest of the
shareholders and other stakeholders of the firm (Boivie et al., 2016; Payne et al., 2009).
Controlling and monitoring tasks have an external focus as the board has to test whether the
firm accomplishes its goals without being involved in its daily operations (Huse, 2007).
Huse (2007) distinguishes three control tasks to align the interest of the top management team
with the interest of the stakeholders: ‘board output control tasks’, ‘board internal control tasks’
and ‘board decision control tasks’. Board output control tasks focus on aligning the output, the
observable results, of the firm with the interest of the stakeholders (Huse, 2007). Board internal
control tasks focus on aligning the process and behavior of the firm with the interest of the
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stakeholders (Huse, 2007). Board decision control tasks focus on aligning the decisions taken
to allocate resources over the firm with the interest of the stakeholders (Huse, 2007).
However there are various barriers why the board of directors may not be able to control and
monitor successfully. The board of directors may not have direct access to all information they
need to monitor the top management team fully (Boivie et al., 2016). Moreover the board of
directors may be rationally bounded not allowing them to incorporate all available information
into their monitoring (Boivie et al., 2016). Furthermore the board may not be able to monitor
the relation whether firm performance has to do with the performance of the top management
team (Boivie et al., 2016). Blurring this relation may be even stimulated by the top management
teams (Boivie et al., 2016). When the board of directors can’t monitor effectively this leads to
worse financial firm performance (Payne et al., 2009).

2.1.2. Providing Access to Resources
The board of directors has a set of tasks regarding enabling the firm to get access to certain
resources (Boivie et al., 2016; Payne et al., 2009). Boivie et al. (2016) state ‘advice’, ‘counsel’,
‘knowledge of external events’ and ‘influence with external stakeholders’ are all resources the
board of directors may be able to furnish to the firm. Providing access to resources tasks have
an internal focus as the board is actively involved in helping the firm working along with its
employees (Huse, 2007).
Huse (2007) distinguishes three types of tasks to provide the firm access to resources: ‘board
networking tasks’, ‘board advisory tasks’ and ‘board collaboration and mentoring tasks’. Board
networking tasks focus on actively searching for resources outside of the firm, for instance
lobbying for an order from another firm (Huse, 2007). Board advisory tasks focus on sharing
certain knowledge and experience of the board with the top management team and the firm
(Huse, 2007). Board collaboration and mentoring tasks focus on being involved in the strategic
decision-making of the top management team for the firm (Huse, 2007).
When executing controlling and monitoring tasks the board of directors may have to face
barriers to do so successfully whereas this is usually not the case for providing access to
resources as the board already possesses these resources and can share when needed (Boivie et
al., 2016).

2.1.3. Board of Directors in relation with Financial Performance of the Firm
As argued the board of directors can have an influence on the firm as a whole, therefore it is
also expected the board of directors can influence the financial performance of the firm. It is
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expected from board members they are able to create a good overview of the financial
performance of a firm and align the use of financial resources with the objectives of the firm
(Arnwine, 2002).
Horváth and Spirollari (2012) argue when the board of directors has a stake in the firm the
financial performance of the firm is better. The authors argue this promotes the board to do
well and use the information they have at hand (Horváth & Spirollari, 2012). Furthermore an
on average younger board of directors is more open to take risks for the firm enabling them to
outperform their older counterparts financially (Horváth & Spirollari, 2012). A younger board
of directors performs better since they are more open towards rigorous changes for the firm
(Horváth & Spirollari, 2012). Payne et al. (2009) argue when the board possesses resources
such as knowledge to evaluate the firm, available information affecting the firm, power over
the CEO and time spent on board tasks the board of directors is more effective. A more effective
board of directors again leads to better financial performance of the firm in general according
to the authors (Payne et al., 2009).
As said research on the influence of the board of directors on the performance of firms has been
focussed on demographic characteristics such as gender, proportion of outside directors and
board size so far (Erhardt et al., 2003; Musteen et al., 2010; Kent Baker & Powell, 2009; Boivie
et al., 2016). In this research the characteristic voice pitch is examined however to expand the
knowledge of the influence of the board of directors in relation with financial performance.
There has been chosen for voice pitch as the output the board generates is of cognitive nature
mostly. The voice of board members could have an effect on how well the board can perform
is the assumption.

2.2. Voice Pitch
To produce a voice humans involve several organs including the lungs, larynx, vocal folds,
pharynx, mouth and nasal cavities. The lungs create air pressure onto the larynx where vocal
folds transform this pressure into ‘acoustic energy’ (Kreiman & Sidtis, 2011). This ‘acoustic
energy’ is being shaped in the pharynx, mouth and nasal cavities to sound like individuals want
it to sound (Kreiman & Sidtis, 2011). For instance the tongue in the mouth can change how the
voice sounds in the end (Kreiman & Sidtis, 2011).
Due to this set of organs each voice is unique enabling a lot of different characteristics to be
researched. In this thesis we limit ourselves to voice pitch. Limiting to voice pitch is needed
otherwise the scope of the research becomes too large.
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Voice pitch is the mean frequency a voice produces when speaking and is measured in Herz
(Kreiman & Sidtis, 2011). On average male and female voices differ in their voice pitch. For
male voices the average voice pitch frequency is 80 to 175 Herz whereas for female voices it
is 160 to 270 Herz (Fouquet, Pisanski, Mathevon & Reby, 2016). This frequency is relatively
consistent over the entire life of an adult person and can already be predicted relatively well
from the age of 7 (Fouquet et al., 2016). Because of this general difference between male and
female voices it is important to control for this in the research.
One’s voice can signal certain traits to other individuals. Individuals with a lower average voice
pitch are seen as more socially dominant and competent by others (Sorokowski et al., 2019;
Aung & Puts, 2020). Literature all in all agrees these kind of traits linked with voice pitch are
not based on someone’s gender (Sorokowski et al., 2019; Aung & Puts, 2020). Contradictory
a higher voice pitch is observed as being linked with the traits intelligence and confidence again
according to Hughes et al. (2014).
However individuals can also ‘modulate’ their voice pitch and lower it to be seen as more
dominant and competent (Sorokowski et al., 2019). Modulating the voice pitch for example
happens when individuals are seen as ‘experts’ in certain situations (Sorokowski et al., 2019).
This could mean members of the board of directors also modulate their voice pitch, for instance
in board meetings in an attempt to show certain traits.
According to Aung and Puts (2020) several research projects have found evidence leaders, and
thus members of the board of directors in this research, with a lower voice pitch were preferred.
Board members with a lower voice pitch also have more political and social power (Aung &
Puts, 2020). Members of the board of directors with a lower voice pitch are also seen as being
more dominant and competent in society (Klofstad et al., 2015). Board members with a lower
voice pitch are preferred to be leading by other individuals because they are being seen as
stronger, more competent and wiser by others (Klofstad et al., 2015). Tigue, Borak, O’Connor,
Schandl and Feinberg (2012) agree with the previous attributing the traits leadership, ability to
deal with tough situations, trust, honesty and lower possibility to be involved in scandals all to
a lower voice pitch as well. Reasoning on why lower voice pitches are linked with factors such
as more dominance and success often leads back to biological evolution (Aung & Puts, 2020;
Fouquet et al., 2016).
But as mentioned before a higher voice pitch is being observed as more intelligent and
confident (Hughes et al., 2014). It could be argued these are also important traits for leaders.
Furthermore when individuals are exposed to stressful situations voice pitch becomes higher
(Pisanski, Nowak & Sorokowski, 2016). In this research it is argued this may also relate to
11

board members having lower voice pitches so other individuals may observe them being better
prepared to combat stressful situations, although whether individuals can observe this again
has not been proven as far as known.
Traits linked with a lower voice pitch of
board members

Traits linked with a higher voice pitch of
board members

Political power

Intelligence

Social power

Confidence

Dominance

Stressed

Competence
Wise
Leadership
Ability to deal with tough situations
Trust
Honesty
Lower possibility to be involved in scandals

Table 2: Traits linked with a lower or higher voice pitch of board members (Sorokowski et al.,
2019; Aung & Puts, 2020; Klofstad et al., 2015; Tigue et al., 2012; Hughes et al., 2014; Pisanski
et al., 2016).

Although certain traits are linked with a lower or higher voice pitch this does not have to mean
these persons also actually possess these traits. Klofstad and Anderson (2018) argue persons
with a lower voice pitch are preferred to be in leading positions, but the authors did not find
any evidence these persons possessed traits such as leadership and persuasiveness more than
their counterparts possessed. This research could link with Klofstad and Anderson (2018) in
various ways depending on the results. It could potentially mean board members do not actually
have to possess these traits in real as long as their voices reflects having these traits.

Concluding from the theory the main tasks of the board of directors are controlling top
management and enabling the firm access to resources. The assumption made in this research
is voices of members of the board of directors influence how well the board can perform these
tasks since certain voice characteristics are linked with traits. The traits observed by
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stakeholders because of the voices of the members of the board of directors affect how well the
firm performs.
Traits such as power, dominance, competence and honesty are being related to an on average
lower voice pitch of board members. However it is also observed intelligence and confidence
on the other hand are related with an on average higher voice pitch. Concluding from literature
on specifically leaders and board members a lower voice pitch is expected to perform best. We
therefore propose the following first hypothesis to research the voice of the board of directors
in relation with financial performance of firms.
A board of directors with a lower average voice pitch enables the firm to outperform
other firms financially.

2.3. Diversity of the Board of Directors
Research on diversity within the board of directors can be divided in observable and nonobservable diversity (Erhardt et al., 2003; Boivie et al., 2016). An example of observable
diversity is gender whereas an example of non-observable diversity is completed education in
life (Erhardt et al., 2003; Boivie et al., 2016).
Research shows that diversity in the board of directors relates positively to performance of
firms (Erhardt et al., 2003; Anderson et al., 2011; Ntim, 2015; Scholtz & Kieviet, 2018). So far
theory provides several explanations why diversity enhances performance.
Erhardt et al. (2003) argue one explanation for enhanced financial performance is because of
rising conflict in boards with more diversity. This conflict stimulates improved controlling and
monitoring of the top management team and the firm (Erhardt et al., 2003).
Anderson et al. (2011) argue diversity brings different knowledge and experience together.
Because of this board diversity based on ‘education’, ‘experience’, ‘profession’, ‘age’, ‘gender’
and ‘ethnicity’ leads to firms performing better than firms without this board diversity
according to Anderson et al. (2011). This is especially the case for firms which are active in a
complex environment where they need a diversity of skills to be viable (Anderson et al., 2011).
Ntim (2015) argue diversity leads to better performance of firms because of stakeholders
appreciating diversity. The author finds evidence diversity leads to a better performance of
firms on the stock market, thus firms performing better financially as well (Ntim, 2015).
Diversity based on ethnicity has a larger effect on financial performance than diversity based
on gender, although both have significant effects (Ntim, 2015). Furthermore Ntim (2015)
argues diversity of the board has a positive impact on providing resources to the firm by the
board, because diversity is appreciated by the environment allowing the board access to more
13

resources. In this research there has been built further on Ntim (2015) looking at diversity
influencing the social processes in and around the firm enhancing performance.
However there is also research arguing there is no positive relation between diversity of boards
and firm performance (Unite, Sullivan & Shi, 2019). Unite et al. (2019) argue effects assumed
with gender diversity in the board of directors do not lead to better financial performance of
firms. As cause for their results it is argued female board members have qualities similar to
male board members (Unite et al., 2019). Furthermore there is research arguing whether
diversity in the board has a positive or negative effect on firm performance is based on many
contextual factors which are different for each individual firm (Ben-Amar et al., 2013).

In the literature diversity is argued to enable firms to perform better, for instance because of
stakeholders appreciating diversity. In regard to voices of the board when many different voices
are present the board may be linked with having many traits. This diversity of traits may be
seen as benefiting since the diversity of traits may enable the board to perform their tasks better.
The assumption then is the firm also performs better financially because of a better functioning
board. We therefore propose the following second hypothesis to research the diversity of voices
in the board of directors in relation with financial performance of firms.
A board of directors with more variety in voice pitches enables the firm to outperform
other firms financially.

2.4. Conceptual Model
From hypothesis 1 and 2 the following conceptual model has been derived which is shown in
figure 1. It is expected the average voice pitch of the board of directors and the variety of voice
pitches of the board of directors, thus the standard deviation of the average voice pitch of the
board, influence the financial performance of firms.

Figure 1: Conceptual Model
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3. Methodology
3.1. Sample
The sample for this research consists of members of the board of directors of 12 Dutch Water
Authorities (Algemeen Bestuur Waterschap). The Dutch Water Authorities have a certain set
of tasks to service society over regions in the Netherlands (Waterschap Scheldestromen, n.d.).
A first set of tasks is focused on building and maintaining dykes and dunes to prevent floodings
(Waterschap Aa en Maas, n.d.; Waterschap Rivierenland, n.d.; Waterschap Scheldestromen,
n.d.). A second set of tasks is focused on controlling how clean water is in the region, for
instance for drinking purposes, and the height of the water level in the region (Waterschap Aa
en Maas, n.d.; Waterschap Rivierenland, n.d.; Waterschap Scheldestromen, n.d.). A third set
of tasks is focused on maintaining roads and waterways, for example around polders
(Waterschap Rivierenland, n.d.; Waterschap Scheldestromen, n.d.). Next to these three main
sets of tasks the Dutch Water Authorities are also involved in education activities, activities
controlling for law in practice and activities involving innovation (Waterschap Aa en Maas,
n.d.).
The board of directors of the Water Authorities has as main task to determine the strategy of
the authorities to execute the tasks applicable in the region (Rijksoverheid, n.d.). Furthermore
the board of directors has to control and monitor whether this strategy is being executed
appropriately (Rijksoverheid, n.d.).
The Dutch Water Authorities are in principle firms which do not have to make a profit to be
viable, but because of the tasks of the board of directors it is deemed to be a very suitable
sample for this research nonetheless as the tasks of the board of directors are very similar to
other firms. Moreover the boards of the Dutch Water Authorities have between 18 and 30
members per board (ProDemos, n.d.). These large group sizes lead to more valid results as it
cancels out coincidences in the composition of voices in the board.

3.2. Data Collection
3.2.1. Financial Firm Performance
Financial firm performance is measured by the balance of revenue and costs. Although the
Dutch Water Authorities don’t have as main objective to make a financial profit, it is expected
from them to be sustainable in their spending pattern to support the region they are responsible
for. Handling the financial side well as authority means the taxes are being used effectively in
the interest of the region. If authorities build up debt they are not financially performing as
15

deemed appropriate. In that case the board of directors may not be able to source enough
financial resources to fulfil tasks or the board may not be able to use these financial resources
effectively.
Data about the financial performance is collected from the WAVES Databank (WAVES
Databank, n.d.). This data source is maintained by the Unie van Waterschappen which supports
all 21 Dutch Water Authorities with its activities (Unie van Waterschappen, n.d.).

3.2.2. Voice Pitch
Video and audio footage of meetings of the board of directors is collected from websites of the
individual Dutch Water Authorities itself. This footage is analyzed using Praat software, a
renowned software program in the academical world researching the field of voice
characteristics and used by for instance Klofstad and Anderson (2018), Fouquet et al. (2016)
and Sorokowski et al. (2019). This software enables to find the average voice pitch of the full
meeting. The software is also able to find the standard deviation of the average voice pitch of
the full meeting.

3.2.3. Gender of Members of the Board of Directors
It is known voice pitch is partly dependent on gender of persons. Therefore also data about the
gender of the members of the board of directors are being collected. For each board of directors
the number of male members in relation to female members are counted. Included are the
members of the board of directors, the ‘dijkgraaf’ (chairman) and the secretary-director. This
data is being collected from a spreadsheet including all kind of data about employees of Dutch
Water Authorities made by dr. prof. Van den Oever from the Radboud University Nijmegen.

3.2.4. Additional Factors
Furthermore data is being collected about the total surface of the region Dutch Water
Authorities are responsible for. Also data is being collected about the number of inhabitants of
the region Dutch Water Authorities are responsible for. Finally it is recorded from which Dutch
Water Authorities meetings are gathered and in which year these meetings took place. This
data is used to test if it has any influence on the research concepts.

3.3. Data Analysis
Using the data the aim is to find statistical relationships. To do so the collected data is used to
complete a multiple regression analysis. The average voice pitch and standard deviation of the
16

average voice pitch are used as two independent variables in the regression analysis. The
balance of revenue and costs is used as the dependent variable. Gender is used as a control
variable and included as an independent variable. Total surface and number of inhabitants of
the region are also used as control variables and included as independent variables. Also data
about which Dutch Water Authorities are included are collected. Furthermore data about the
year of meetings were held are collected.
A regression analysis is an appropriate analyzing method for this research as all variables
involved are measured on a ratio scale. Using regression analysis as much of the data is used
as possible to come to results. Furthermore regression analysis enables researching how much
average voice pitch and variety of voice pitches of the board of directors influence financial
performance of firms relatively. Thus not only statistical significance is tested but also how
large the influence is of each variable when applicable.
Variable Name

Type of Variable

Concept

FinancialBalance

Dependent

Financial Firm Performance

AveragePitchBoard

Independent

Voice Pitch

StandardDeviationPitchBoard

Independent

PercentageMaleBoard

Independent/control

Diversity of Board of Directors

TotalSurface

Independent/control

Additional Factors

Inhabitants

Independent/control

WaterAuthority

Independent/control

YearMeeting

Independent/
administrative

Administrative Data

AbsoluteFinancialBalance

Dependent/recoded

Recoded Financial Firm
Performance

Table 3: Variables of the Analysis

3.4. Limitations of the Research
One limitation in this research is financial firm performance can only be measured on the level
of groups. Therefore it is chosen to analyze average voice pitch and variety of voice pitches of
members of the board of directors also on the level of groups. However in future research it is
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also possible to research average voice pitch on the level of individuals in regard to how this
influences financial firm performance.
Another limitation in this research is how financial firm performance is measured. There does
not exist a perfect measure for financial firm performance. For instance data about the amount
of taxes a Dutch Water Authority receives per inhabitant in a region could have been a measure.
However each Dutch Water Authority has different activities as each environment is different
per region leading to different costs. Furthermore the efficiency of using these taxes may not
be the same per Dutch Water Authority. Balance of revenue and costs is chosen because it
shows whether the Dutch Water Authority uses its financial resources efficiently the most. If
there are clearly more costs than revenues it is argued the board does not perform well.

3.5. Research Ethics
Inspection of this research can be requested when contacting the Radboud University Faculty
of Management Studies when deemed necessary. In this research intellectual property from
research and data sources are adequately referenced. All data gathered will come from already
existing data resources. These data sources are open to everyone enabling anyone to replicate
this research. Personal data, such as voices, collected from these sources will be used in
anonymous manner as much as possible. Results of this research may be communicated with
Dutch Water Authorities if appropriate.
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4. Analysis and Results
4.1. Frequencies and Descriptive Statistics
The data consists of meetings from 12 Dutch Water Authorities. The used meetings took place
from 2015 to 2019. 52 Items have been included of which 51 are complete and can be used in
the analysis. Frequency tables can be found in appendix 2 and 3.
The FinancialBalance variable has a minimum statistic of -11.56 millions and a maximum
statistic of 12.43 millions. The mean of this variable is -1.61. The range of the data of the
AveragePitchBoard is 45.81. The range of the data of the StandardDeviationPitchBoard is
33.51.
The variable FinancialBalance has a slightly high kurtosis, but this is deemed to be not a
significant problem for the analysis. The descriptives of the data can be found in table 4.
Variable

N

Range

Min.

Max.

FinancialBalance

51

23.99

-11.56

12.43

AveragePitchBoard

52

45.81

128.83

174.64

StandardDeviationPitchBoard

52

33.51

35.15

68.66

PercentageMaleBoard

52

40.00

60.00

100.00

TotalSurface

52

310887.00

35113.00

346000

Inhabitants

52

955000

345000

1300000

AbsoluteFinancialBalance

51

12.39

0.04

12.43

Variable

Mean

St. Dev.

Skewness

Kurtosis

FinancialBalance

-1.6148

3.99834

0.487

2.438

AveragePitchBoard

145.4920

10.59027

0.400

-0.109

StandardDeviationPitchBoard

50.6521

7.82609

0.552

0.015

PercentageMaleBoard

78.7281

9.89106

-0.154

-0.216

TotalSurface

144949.8077

89310.62151

0.793

0.213

Inhabitants

838045.71

324308.275

-0.054

-1.257

AbsoluteFinancialBalance

3.1903

2.87489

1.414

2.043

Table 4: Descriptives (full output can be found in appendix 4)
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4.2. Correlations
A correlation matrix has been created to check for high correlations in advance. The correlation
matrix can be found in table 5 and appendix 5.
It can be observed AveragePitchBoard and StandardDeviationPitchBoard correlate heavily.
This may be expected already since a higher average voice pitch allows more more different
voices. This can be explained by the fact when many persons with a low voice pitch determine
the average pitch of the group other persons can only deviate with a higher voice. However
when there are also many persons with a higher voice pitch present in the group the standard
deviation increases.
Another relevant significant correlation is found between PercentageMaleBoard and
FinancialBalance. The analysis shows when there are more females in the board of directors
the financial firm performance is better. Relating to theory this means a more diverse board
based on gender can increase financial firm performance indeed.
FinancialBalance

and

AbsoluteFinancialBalance

also

correlate

significantly

since

AbsoluteFinancialBalance is a product of FinancialBalance after reorganizing the data. The
other significant relations are found to be not relevant for this research.
Using the correlation matrix it is found AveragePitchBoard and StandardDeviationPitchBoard
both don’t correlate with the dependent variable FinancialBalance. However it is still useful to
complete a multiple regression analysis to research whether combinations lead to significant
results.
Variable

1

FinancialBalance (1)

1

AveragePitchBoard (2)

-0.167

2

3

4

5

6

7

1

StandardDeviationPitchBoard (3) -0.243

0.383

1

PercentageMaleBoard (4)

-0.277

0.137

-0.013

1

TotalSurface (5)

-0.204

0.150

0.170

0.372

1

Inhabitants (6)

0.163

-0.343

0.239

-0.694

-0.354

1

AbsoluteFinancialBalance (7)

-0.281

-0.249

-0.058

-0.185

-0.117

0.290

1

Table 5: Correlation matrix, significant relations have been colored (full output can be found
in appendix 5)
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4.3. Regression Analysis
Several regression analysis have been run to test the two hypothesis of this research. Firstly
models have been tested to include the control variables. Secondly a model has been tested for
each research variable incorporating the control variables. Thirdly a model has been tested
incorporating both research variables and control variables. Finally robustness checks have
been done creating models using different assumptions of what data to be used. Comparing the
models enables to find whether variables contributed to explaining the behavior of the
dependent variable. Before completing each multiple regression analysis assumptions were
tested; the assumptions of homoscedasticity, multicollinearity, multivariate normality and
independent errors.

4.3.1. Model 1: Control Variables: Dutch Water Authority, Percentage Male Board, Total
Surface and Inhabitants
Model 1 exists of control variables to test the influence of the environment explaining variance
in the data. Various models have been tested to find out which explains most variance caused
by the environment of the authorities.
The first model tested consists of the independent variables WaterAuthority, which are
dummies in the model, and PercentageMaleBoard. The full model can be found in appendix 6.
This model is significant having an F of 2.900 and a significance level of 0.006. Also the
adjusted R square is higher than in the first model being 0.313. None of the variables in the
model is significant on its own, but this is not deemed to be a problem as the overall model
significance and explanatory power is used.
The model shows a higher percentage of males in the board of directors has a negative effect
on the financial firm performance. Concluding this is consistent with the theory discussed.
Furthermore each dummy for the individual Dutch Water Authorities seems to have an effect
on the financial firm performance of the authorities. This can be explained by each authority
having its own environment affecting how things are done and by whom. For example one
board may be better at controlling and monitoring or providing access to resources as discussed
in the theory chapter.
A second model has been tested to find whether the model would be improved without having
PercentageMaleBoard in it. This model can be found in appendix 6 as well. It can be concluded
this model is worse, as the explanatory power (adjusted R square) drops from 0.313 to 0.306
compared with the first model including this variable.
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A third model consists of the independent variables PercentageMaleBoard, TotalSurface and
Inhabitants. The full model can be found in appendix 6. The model is not significant having an
F of 1.609. Also the adjusted R square of 0.035 reveals the model does not have much
explanatory power. Concluding the model may not be a good model to control for the
environment.
It can be concluded the first model is a better model than the second and third to compare the
models including the research variables with. The first model explains the most variance and
fits better with what is expected from theory to influence.

4.3.2. Model 2: Independent Variable Average Voice Pitch and Control Variables
Model 2 consists of the research variable AveragePitchBoard and the control variables
PercentageMaleBoard and WaterAuthority. The full model can be found in appendix 7.
The model is significant having an F of 2.607 and significance level of 0.011. The adjusted R
square is 0.295. This is however worse than Model 1 without AveragePitchBoard. Also
AveragePitchBoard has a significance of 0.951 which is extremely low.
Concluding when AveragePitchBoard is added to the model involving environmental factors
the model does not improve. This means AveragePitchBoard on its own does not have an effect
according to the data.

4.3.3. Model 3: Independent Variable Standard Deviation Voice Pitch and Control
Variables
Model 3 consists of the research variable StandardDeviationPitchBoard and the control
variables PercentageMaleBoard and WaterAuthority. The full model can be found in appendix
8.
The model is significant having an F of 2.695 and significance level of 0.009. The adjusted R
square is 0.306. This is however worse than Model 1 without StandardDeviationPitchBoard.
Also StandardDeviationPitchBoard has a significance of 0.443 which is low. So just like
AveragePitchBoard also StandardDeviationPitchBoard does not seem to have an effect when
solely included in the model.
Concluding when StandardDeviationPitchBoard is added to the model involving
environmental factors the model does not improve. This means StandardDeviationPitchBoard
on its own does not have an effect according to the data.
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4.3.4. Model 4: Independent Variables Average Voice Pitch, Standard Deviation Voice
Pitch and Control Variables
Model

4

consists

of

StandardDeviationPitchBoard

the
and

research
the

control

variables

AveragePitchBorad

and

variables

PercentageMaleBoard

and

WaterAuthority. The full model can be found in appendix 9.
The model is significant having an F of 2.561 and significance level of 0.012. The adjusted R
square is 0.304. This is however again worse than model 1. The significance of the two research
variables have improved in the model individually however.
Concluding when both AveragePitchBoard and StandardDeviationPitchBoard are added to the
model involving environmental factors the model does not improve compared to Model 1. This
means also when incorporated into the model together the research variables do not have an
impact.

4.3.5. Robustness Checks: Altered Dependent Variable
The variable FinancialBalance is the variable to measure financial firm performance in this
research. However it could be argued in the case of Dutch Water Authorities it may need to be
recoded. Dutch Water Authorities are governmental institutions and therefore do not have
making a profit as single purpose.
A new variable ‘AbsoluteFinancialBalance’ is proposed to be tested as well. To create this
variable FinancialBalance is recoded by taking the absolute amount of each item. This way it’s
measured how far off 0 profit the authority is per item. A certain amount of positive profit is
equal to the same amount of negative profit. The higher this absolute amount is the worse the
financial firm performance is deemed to be.
AbsoluteFinancialBalance however has a high skewness as seen in the descriptives. As this is
more than 1 it may be hard to interpret results when this variable is included in the analysis.
The descriptive statistics table can be found in appendix 4.
The model for the robustness check has AbsoluteFinancialBalance as dependent variable.
Furthermore the model consists of the research variables AveragePitchBorad and
StandardDeviationPitchBoard

and

the

control

variables

PercentageMaleBoard

and

WaterAuthority. The full model can be found in appendix 10.
The model is not significant having an F of 1.034 and significance level of 0.445. The adjusted
R square is 0.009. This is worse than model 6 in which FinancialBalance is used. This may be
caused because of the AbsoluteFinancialBalance variable being highly skewed as can be seen
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in appendix 12 too. Also the assumption of homoscedasticity does not seem to be met as can
be observed in the graph.
Concluding AbsoluteFinancialBalance does not seem to allow variance to be explained by
research and control variables. This means the theory a certain amount of positive profit is
equal to that same certain amount of negative profit does not allow for variances which the
variables can explain.

4.3.6. Comparison of Models
To test whether the research variables have an effect on financial firm performance the
significance level and adjusted R square of all models are compared. A summary of all models
is shown in table 6 and 7.
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Model
Statistic

1

2

3

4

Rob.*

Adjusted R Square

0.313

0.295

0.306

0.304

0.009

Significance

0.006

0.011

0.009

0.012

0.445

Model
Variable Unstandardized Coefficients

1

2

3

4

Rob.*

(Constant)

9.001

9.485

11.039

1.983

19.004

0.101

-0.138

-0.054

-0.145

0.069

AveragePitchBoard

-0.004

StandardDeviationPitchBoard
DummyAmstelGooienVecht

4.421

4.356

4.540

6.426

-3.000

DummyDelfland

3.433

3.416

3.220

3.298

0.474

DummyHollandschNoorderkwartier

-3.567

-3.606

-3.238

-1.699

-0.451

DummyHollandseDelta

1.232

1.240

1.045

0.517

0.425

DummyNoorderzijlvest

1.782

1.782

1.614

1.325

-2.485

DummyRijnenIJssel

0.871

0.890

0.698

-0.084

-1.398

DummyRijnland

-3.392

-3.387

-2.881

-2.138

-0.800

DummyRivierenland

-1.085

-1.140

-0.846

0.952

-1.924

DummyScheldestromen

2.822

2.755

2.534

3.779

-3.928

DummySchielandendeKrimpenerwaard

-2.194

-2.210

-2.443

-2.458

0.820

DummyStichtseRijnlanden

-3.226

-3.244

-3.189

-2.660

1.293

PercentageMaleBoard

-0.140

-0.139

-0.131

-0.150

0.024

* Robustness Check model. AbsoluteFinancialBalance has been used as dependent variable
instead of FinancialBalance.
Table 6: Summary of models and variable unstandardized coefficients
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Model
Significance of Variables (Standard
Errors of Variables)

1

2

(Constant)

0.361
(9.744)

0.456
0.283
0.887
0.120
(12.583) (10.142) (13.917) (11.940)

AveragePitchBoard

3

0.951
(0.063)

StandardDeviationPitchBoard

4

Rob.*

0.348
(0.106)

0.137
(0.091)

0.443
(0.070)

0.228
(0.119)

0.501
(0.102)

DummyAmstelGooienVecht

0.064
(2.316)

0.099
(2.573)

0.059
(2.333)

0.043
(3.064)

0.261
(2.628)

DummyDelfland

0.287
(3.181)

0.298
(3.235)

0.322
(3.210)

0.312
(3.215)

0.864
(2.758)

DummyHollandschNoorderkwartier

0.174
(2.577)

0.187
(2.683)

0.225
(2.625)

0.585
(3.086)

0.866
(2.648)

DummyHollandseDelta

0.566
(2.129)

0.570
(2.162)

0.630
(2.154)

0.818
(2.227)

0.825
(1.911)

DummyNoorderzijlvest

0.402
(2.100)

0.408
(2.128)

0.452
(2.122)

0.541
(2.147)

0.186
(1.842)

DummyRijnenIJssel

0.707
(2.297)

0.707
(2.348)

0.765
(2.320)

0.973
(2.464)

0.513
(2.114)

DummyRijnland

0.265
(2.996)

0.272
(3.037)

0.356
(3.083)

0.506
(3.184)

0.771
(2.732)

DummyRivierenland

0.610
(2.110)

0.625
(2.309)

0.695
(2.143)

0.741
(2.859)

0.438
(2.453)

DummyScheldestromen

0.286
(2.607)

0.341
(2.855)

0.345
(2.647)

0.209
(2.956)

0.130
(2.536)

DummySchielandendeKrimpenerwaard

0.302
(2.096)

0.308
(2.139)

0.259
(2.131)

0.257
(2.134)

0.657
(1.831)

DummyStichtseRijnlanden

0.380
(3.631)

0.385
(3.692)

0.388
(3.651)

0.476
(3.698)

0.686
(3.172)

PercentageMaleBoard

0.241
(0.118)

0.260
(0.121)

0.279
(0.119)

0.223
(0.121)

0.818
(0.104)

Table 7: Significance and standard errors (between parentheses) of variables

Model 1 is the best model to use as reference since WaterAuthority and PercentageMaleBoard
are deemed to be the variables controlling for the environment best, both theoretically and
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practically for the analysis. It can be concluded none of the models 2, 3 and 4 have a higher
adjusted R square than model 1. This means when controlled for the environment the research
variables do not explain more of the variance of financial firm performance than model 1.
Individually none of the variables test significant in the models apart from
DummyAmstelGooienVecht in model 4. Furthermore in model 2 and 3 the unstandardized
coefficient of the research variables is very low, meaning the research variables have hardly an
impact on FinancialBalance. In model 4 the unstandardized coefficient has risen compared to
model 2 and 3. This may be caused because of the 2 research variables heavily correlating
influencing the analysis this way. However the impact is still neglectable. The robustness check
shows recoding the dependent variable did not lead to new insights.

4.4 Hypotheses
Based on the results it can be concluded both hypotheses are not supported by the results of the
analysis. Hypothesis 1 was as follows.
A board of directors with a lower average voice pitch enables the firm to outperform
other firms financially.
When controlled for the environment the results suggest the average voice pitch of the board
of directors does not influence the financial performance of firms.
Hypothesis 2 was as follows.
A board of directors with more variety in voice pitches enables the firm to outperform
other firms financially.
When controlled for the environment the results suggest the variety of voice pitches of the
board, the standard deviation of the voice pitch of the board of directors, does not influence the
financial performance of firms.
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5. Discussion
This research started by identifying the gap in the theory between board of directors of firms
and the voice characteristics of persons. It was argued the members of the board of directors
play a role in the social process of the strategic decision-making of firms (Shapira, 1997). In
this social process again it was expected members interact with each other leaving impressions
influencing others involved. Because of this the link was made with voice characteristics since
theory argues voice characteristics can also influence others. For instance a member could be
seen as dominant and competent when having a low voice pitch (Sorokowski et al., 2019; Aung
& Puts, 2020). Because of the many traits linked with a low voice pitch it was argued it could
have a positive effect on firm performance. It was also proposed in this research more variety
of voices could have a positive effect on firm performance since the board then ‘possesses’
more traits. This all then could affect the strategic decision-making and in the end the
performance of the firm.
The results however show voice pitch does not have a significant impact on the financial
performance of firms. This is in line with literature such as Klofstad and Anderson (2018) who
argue board members with a lower voice pitch may be preferred by others, but this does not
necessarily mean these board members also possess traits such as leadership and
persuasiveness. Based on the results and linking with Klofstad and Anderson (2018) this thus
means board members do need to possess these traits in real to perform on the level of firms.
Thus an explanation could be board members may be chosen because of their voice
characteristics partly, but this does not make them outperform others in the social process the
board plays a role in since they may not possess the traits their voice is linked with. Having
more variety of voices in the board then also does not improve performance since the members
may not possess these traits all.
Furthermore there was another reason to include the standard deviation of the average voice
pitch of the board of directors in this research specifically. Ntim (2015) for instance found
evidence more diverse boards could get access to resources more easily. The results of this
research however show the differences between firms explain the differences in financial firm
performance instead of the voice characteristics of the board members. An explanation for this
could be the influence of voice characteristics is overshadowed by factors involving the
differences between firms. Differences in the environment of the firm may cause the firm to
face very different challenges than other firms again. This may heavily influence the financial
performance of the firm.
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Though this research found a more diverse composition of the board of directors based on
gender did affect financial firm performance positively. Thus the results of this research
conforms with the results of research of for instance Ntim (2015) and Opstrup and Villadsen
(2015) regarding gender diversity of boards. An explanation for this phenomenon could be
having a more diverse board with a good mix of both male and female members is seen as a
good practice in management nowadays (García-Izquierdo, Fernández-Méndez & ArrondoGarcía, 2018). Some may also expect it increases the success of for instance strategic decisionmaking (García-Izquierdo et al., 2018). Concluding it seems to be a set of factors explaining
why gender diversity increases firm performance.
The effects of voice on the performance of the board of directors and the financial firm
performance should not be fully discarded yet however. Insignificant results may be explained
because of voice pitch only being one of the many factors affecting performance. According to
Aung and Puts (2020) there are many factors which can have an influence in a social process.
Potential factors range from verbal communication to non-vocal behavior to physical
appearance only already according to the authors (Aung & Puts, 2020). Concluding the effect
of one factor such as voice pitch may be expected by theory to influence heavily, but this is not
the case for financial firm performance in this research. The focus probably should be on
several factors combined from a certain research field influencing since the set of factors may
explain differences better.

5.1. Future Research
Since this research is one of the first to bridge the gap between theory about board of directors
and theory about voice characteristics there is a lot of potential to connect in more ways. This
research could be replicated, for instance by choosing another sample than Dutch Water
Authorities. Replication of the research could be very useful since certain limitations discussed
in the limitations section may be able to be dealt with better in a future research project on the
topic.
Furthermore different voice characteristics than any researched in this thesis could be
interesting for future research, for instance voice intonation of board members during meetings.
Also another measure for the performance of the board of directors than financial firm
performance could be chosen to connect with theory about voice characteristics, for example
qualitative measures of board performance such as the level of water control and quality when
using the same sample. This is needed since there is still few literature bridging the gap between
the academic literature on board of directors and the academic literature on voice
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characteristics. As already said earlier in the discussion it could be viable to combine a certain
set of factors too since one factor in isolation may not make a significant impact, but the total
set may be.
Another direction future research could go into is researching why voices are linked with
certain traits and how much people with these voices actually possess the traits they’re linked
with relatively to people who are not linked with the traits. In this research we’ve paid attention
to the traits linked with certain voice pitches, but as other research already questioned persons
actually may not possess these traits. More research in this area can contribute in explaining
why expected relations may not result in significant findings.
Also future research could focus on what firm differences cause the differences in financial
firm performance. In this research firm differences was found to be the main factor explaining
why certain firms performed better than its counterparts. Future research into this could unravel
the factors influencing firms and challenges the firms face which specifically make some firms
perform better or worse.
Moreover future research could focus on tracking down why gender diversity seems to have a
positive effect on firm performance. Research has focussed on what kind of concepts gender
diversity has a positive effect on so far. Research has hinted at factors such as gender diversity
being seen as a criterion for good management or the difference between males and females
impacting decision-making positively. However it remains unknown which mechanics really
cause gender diversity to lead to for instance better performance of firms.

5.2. Managerial Implications
The most important managerial implication is voice characteristics, in this case voice pitch, do
not seem to influence firms in such a way that there is an advantage to have a certain set of
voice characteristics present in the board of directors. Testing the composition of voice
characteristics and taking any action to influence performance positively therefore is
unnecessary for example.
Another managerial complication is confirming the fact a more diverse board based on gender
does impact the firm performance. When more female board members have a place in the board
of directors a firm performs significantly better. Firms should therefore promote having a
diverse board of directors.
The final managerial implication is the environment of firms does influence financial
performance heavily. Where one firm may be able to make a profit every year another firm
may face other challenges restricting this. Managers should look at their environment from
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different perspectives to understand it better and be able to respond to the challenges they
observe in a good manner.

5.3. Limitations
The first limitation of this research is the sample of Dutch Water Authorities. The Dutch Water
Authorities are governmental institutions and therefore do not have to make a profit. Instead
they need to service the area with the tasks they are responsible for in their own region. This is
contradictory to firms since firms mainly exist to create a profit for their shareholders. However
since governmental institutions need to be transparent it was a good source to kick off this kind
of research since serious amounts of recorded meetings are needed to quantify. As said in the
future research section already future research could focus on firms which have to make a profit
to reproduce the research and test whether the results will still stand.
The second limitation of the research is the dependent variable which measured financial firm
performance. Since the Dutch Water Authorities do not solely have to focus on making a profit
the best performing items in the data may simply be the ones taking the least risks when it
comes to their finances. However there was not another measure available which was deemed
better. For any research reproducing this research not making use of governmental data this
should not be a problem.
The third limitation of this research is how the average voice pitch of the board, the standard
deviation of the board and gender composition of the board was measured in meetings. It was
chosen to include as much data about voice pitch in the data. To achieve this the full meetings
have been used to calculate the average voice pitch and standard deviation of the voice pitch
over a full meeting. However because of this it is unknown how much input male board
members have had in the meetings and how much input female board members have had. It
can therefore not be ruled out results have been influenced because of female board members
having more input compared to male board members per board member or vice versa.
The fourth limitation of the research is the amount of items the data consisted of. Since full
meeting recordings are required to analyse the topic in detail this costs a lot of time compared
with sending out a survey for example. All data has been collected manually, also using a lot
of processing power and time using a computer to enable the recordings to be analysed. It must
be noted it is not expected to have influenced the results at the core. However more data could
have led to more precise results.
The fifth limitation of the research is relatively few academic resources have paid attention to
voice characteristics from the academic world writing on business and vice versa. This research
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is therefore bridging the gap between the two worlds, but this also meant few academic
resources were available to support for instance results of this research and to build further on
again. Therefore it has also been noted future research combining the two topics of this research
is needed.
The sixth limitation of the research is the chosen variables to bridge the gap in the theory
between the board of directors of firms and voice characteristics of persons. The focus has been
on financial firm performance which did not deliver any significant results when tested using
the collected data. This however does not mean there does not exist any relation with voice
characteristics. As already highlighted in the future research section more research on the topic
may be able to reveal a significant relation on how the board of directors is influenced by voice
characteristics. Qualitative data may be better at finding a relation in this case since how voices
affect persons is in nature a cognitive process.

32

6. Conclusion
The research question of this thesis was what is the influence of voice pitch of members of the
board of directors on financial firm performance? This research tried to connect theory about
board of directors with theory about voice characteristics identifying and enabling a new
direction for future research to build on. The findings however show there is not a significant
effect of the average voice pitch of the board on the financial firm performance. Moreover there
is also not a significant effect of the standard deviation of the voice pitch of the board on the
financial firm performance. The findings suggest differences between firms do affect financial
firm performance mostly together with the composition of male and female board members.
The research thus confirms a more diverse board involving more female board members does
perform better relatively. Future research could elaborate on this research by replicating the
research using another sample than Dutch Water Authorities to discard the sample of this
research influencing the results. More research is needed since there is still few literature
bridging the gap between theory about the influence of voices and the business world.
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8. Appendices
Appendix 1: SPSS syntax
1.1. Recoding Dutch Water Authorities to Dummies
RECODE

WaterAuthority

('Amstel,

Gooi

en

Vecht'=1)

(ELSE=0)

INTO

DummyAmstelGooienVecht.
EXECUTE.
RECODE WaterAuthority ('Delfland'=1) (ELSE=0) INTO DummyDelfland.
EXECUTE.
RECODE

WaterAuthority

('Hollands

Noorderkwartier'=1)

(ELSE=0)

INTO

DummyHollandsNoorderkwartier.
EXECUTE.
RECODE WaterAuthority ('Hollandse Delta'=1) (ELSE=0) INTO DummyHollandseDelta.
EXECUTE.
RECODE WaterAuthority ('Noorderzijlvest'=1) (ELSE=0) INTO DummyNoorderzijlvest.
EXECUTE.
RECODE WaterAuthority ('Rijn en IJssel'=1) (ELSE=0) INTO DummyRijnenIJssel.
EXECUTE.
RECODE WaterAuthority ('Rijnland'=1) (ELSE=0) INTO DummyRijnland.
EXECUTE.
RECODE WaterAuthority ('Rivierenland'=1) (ELSE=0) INTO DummyRivierenland.
EXECUTE.
RECODE WaterAuthority ('Scheldestromen'=1) (ELSE=0) INTO DummyScheldestromen.
EXECUTE.
RECODE WaterAuthority ('Schieland en de Krimpenerwaard'=1) (ELSE=0) INTO
DummySchielandendeKrimpenerwaard.
EXECUTE.
RECODE

WaterAuthority

('Stichtse

DummyStichtseRijnlanden.
EXECUTE.
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Rijnlanden'=1)

(ELSE=0)

INTO

1.2. Frequencies Dutch Water Authorities
FREQUENCIES VARIABLES=WaterAuthority
/STATISTICS=STDDEV RANGE MINIMUM MAXIMUM MEAN MEDIAN MODE SUM
/ORDER=ANALYSIS.

1.3. Frequencies Years of Meetings
FREQUENCIES VARIABLES=YearMeeting
/STATISTICS=RANGE MINIMUM MAXIMUM MEAN MEDIAN MODE SUM
/ORDER=ANALYSIS.

1.4. Descriptive Statistics
DESCRIPTIVES VARIABLES=FinancialBalanceWaterAuthorityMillions
AbsoluteFinancialBalanceWaterAuthority
AveragePitchBoard
StandardDeviationPitchBoard
PercentageMaleBoard
TotalSurfaceWaterAuthority
InhabitantsWaterAuthority
/STATISTICS=MEAN STDDEV VARIANCE RANGE MIN MAX SEMEAN KURTOSIS
SKEWNESS.

1.5. Correlations
CORRELATIONS
/VARIABLES=FinancialBalanceWaterAuthorityMillions
AbsoluteFinancialBalanceWaterAuthority
AveragePitchBoard
StandardDeviationPitchBoard
PercentageMaleBoard
TotalSurfaceWaterAuthority
InhabitantsWaterAuthority
/PRINT=TWOTAIL NOSIG
/MISSING=PAIRWISE.

39

1.6. Regression Model 1
REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER PercentageMaleBoard DummyAmstelGooienVecht DummyDelfland
DummyHollandsNoorderkwartier

DummyHollandseDelta

DummyNoorderzijlvest

DummyRijnenIJssel
DummyRijnland

DummyRivierenland

DummyScheldestromen

DummySchielandendeKrimpenerwaard
DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER

DummyAmstelGooienVecht

DummyDelfland

DummyHollandsNoorderkwartier
DummyHollandseDelta DummyNoorderzijlvest DummyRijnenIJssel DummyRijnland
DummyRivierenland
DummyScheldestromen

DummySchielandendeKrimpenerwaard

DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).
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REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER

PercentageMaleBoard

TotalSurfaceWaterAuthority

InhabitantsWaterAuthority
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).

1.7. Regression Model 2
REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER

AveragePitchBoard

PercentageMaleBoard

DummyAmstelGooienVecht DummyDelfland
DummyHollandsNoorderkwartier

DummyHollandseDelta

DummyNoorderzijlvest

DummyRijnenIJssel
DummyRijnland

DummyRivierenland

DummyScheldestromen

DummySchielandendeKrimpenerwaard
DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).
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1.8. Regression Model 3
REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER

StandardDeviationPitchBoard

PercentageMaleBoard

DummyHollandsNoorderkwartier

DummyHollandseDelta

DummyAmstelGooienVecht
DummyDelfland
DummyNoorderzijlvest
DummyRijnenIJssel DummyRijnland DummyRivierenland DummyScheldestromen
DummySchielandendeKrimpenerwaard DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).

1.9. Regression Model 4
REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT FinancialBalanceWaterAuthorityMillions
/METHOD=ENTER

AveragePitchBoard

StandardDeviationPitchBoard

PercentageMaleBoard
DummyAmstelGooienVecht

DummyDelfland

DummyHollandsNoorderkwartier

DummyHollandseDelta
DummyNoorderzijlvest

DummyRijnenIJssel

DummyRijnland

DummyRivierenland

DummyScheldestromen
DummySchielandendeKrimpenerwaard DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).
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1.10. Robustness Checks: Regression Model with Altered Dependent Variable
REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) BCOV R ANOVA COLLIN TOL CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT AbsoluteFinancialBalanceWaterAuthority
/METHOD=ENTER

AveragePitchBoard

StandardDeviationPitchBoard

PercentageMaleBoard
DummyAmstelGooienVecht

DummyDelfland

DummyHollandsNoorderkwartier

DummyHollandseDelta
DummyNoorderzijlvest

DummyRijnenIJssel

DummyRijnland

DummyRivierenland

DummyScheldestromen
DummySchielandendeKrimpenerwaard DummyStichtseRijnlanden
/SCATTERPLOT=(*ZRESID ,*ZPRED)
/RESIDUALS DURBIN HISTOGRAM(ZRESID) NORMPROB(ZRESID).
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Appendix 2: Frequencies Dutch Water Authorities
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Appendix 3: Years of Meetings
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Appendix 4: Descriptive Statistics

In the research some variables have been shortened to make the research easier to comprehend.
FinancialBalanceWaterAuthorityMillions

has

been

shortened

to

FinancialBalance.

AbsoluteFinancialBalanceWaterAuthority has been shortened to AbsoluteFinancialBalance.
TotalSurfaceWaterAuthority has been shortened to TotalSurface. InhabitantsWaterAuthority
has been shortened to Inhabitants.
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Appendix 5: Correlations
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Appendix 6: Model 1
6.1. Percentage Male Board and Dutch Water Authorities
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6.2. Dutch Water Authorities
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6.3 Percentage Male Board, Total Surface and Inhabitants
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Appendix 7: Model 2
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Appendix 8: Model 3
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Appendix 9: Model 4
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Appendix 10: Robustness Checks
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