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Abstract
Previous literature has proven that board gender diversity affects performance. However, after years to
decades of research, the underlying mechanisms are still not revealed yet. Therefore, this study aims to
investigate the intervening role of affect intensity in the board gender diversity – board performance
relationship. Previous research has theorized that women experience emotions more intense than men,
which implies the positive effect of a higher level of board gender diversity on affect intensity. Also,
the positive effect of affect intensity on decision-making and thus board performance is theorized before.
However, this study is the first to empirically investigate these two theorized relationships combined
into an intervening relationship, as the literature suggests that board gender diversity influences firm
performance. Here, assumed is that this literature could also be applied to board performance.
Nonetheless, the exact underlying mechanisms are not explained yet. Therefore, scholars have
recommended to focus research on board (gender) diversity and performance on the intervening
mechanisms. Consequently, this study answers to this request by investigating the role of affect intensity
in order to help completing the large puzzle of the still unclear underlying mechanisms, by bringing in
this new perspective, adding a social-psychological aspect to this relationship.
The setting of this study encompasses the Dutch water management authorities since these
authorities are obligated to be transparent, which means data regarding the board compositions, meeting
notes, and meeting videos can be found via publicly available sources. Moreover, as the boards consist
of approximately 30 people, this makes the authorities a particularly interesting case to investigate, since
larger teams have more diversity potential. The data on Dutch water management authorities are
examined in a panel data analysis using regression analyses. Board gender diversity is measured by the
calculated diversity-level. The levels of affect intensity have been measured using the Microsoft Azure
Computer Vision Application Program Interface (API) algorithm. Board performance is measured
counting the quantitative number of motions and amendments discussed during a particular meeting.
This study has found no significant mediating effect of affect intensity in the board gender
diversity – board performance relationship. Moreover, no significant direct relationship of board gender
diversity with board performance has been detected in the main analysis. However, a robustness check
excluding some observations did find a significant direct relationship, indicating that this relationship is
sensitive for measurement methods. Nevertheless, the mediating role of affect intensity thus could not
be claimed by this study. Future research should attempt to further explain this relationship, since
underlying mechanisms are still unexplained. Possibly, other intervening variables can explain the
mechanisms that board gender diversity evokes. Last, this study can recommend the Dutch water
management authorities to stimulate women’s representation within the board, based on the significant
findings of mentioned robustness check. Perhaps, the authorities could both focus more on searching
and inviting women to run for board positions and at the same time focus more on creating and/or
maintaining a gender supportive climate.
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1 – Introduction
The relationship between board gender diversity and board performance has been extensively researched
before. However, findings on the effects remain inconclusive (Hoobler, Masterson, Nkomo, & Michel,
2018), resulting in a relationship of which the underlying mechanisms are still unclear. To gain
clarification on these mixed results, multiple researches have suggested that intervening mechanisms
should be examined to find out what variables can affect the relationship between board diversity and
performance (Gabrielsson & Huse, 2004; Hoobler et al., 2018; T. Miller & del Carmen Triana, 2009;
Milliken & Martins, 1996; Zona & Zattoni, 2007). Zona and Zattoni (2007) describe these intervening
mechanisms as “the black box”: the intervening processes in the relationship between board diversity
and performance. These intervening processes are considered as very important to investigate as these
will expand and refine knowledge on what makes boards perform better (Forbes & Milliken, 1999), as
there, after years to decades of research, still is a big literature gap regarding this “black box”.
To explain the relationship between board gender diversity and performance, Hoobler et al.
(2018) describe two key reasons used to justify the relationship between the leadership of women and
performance: women’s unique contributions and gender supportive climates. First, they explain that
females possess leadership styles that are one of a kind and that they offer more various dynamics to
leadership in comparison to males, which brings in heterogeneity to the board when boards are more
diverse in terms of gender (Hoobler et al., 2018). Second, gender supportive climates will lead to
organizations being conducive to women occupying leadership roles, ensuring that boards make use of
each member’s unique contributions (Hoobler et al., 2018). Both these mechanisms result in better
decision-making and thus board performance, as the combination of different perspectives, skills,
knowledge and experiences could lead to an increase of high quality decisions and thus the board’s
performance as a whole (Ali, Ng, & Kulik, 2014; Bear, Rahman, & Post, 2010).
Previous literature on board diversity usually conforms to two common distinctions: the
observable (demographic) and the non-observable (cognitive) characteristics (Erhardt, Werbel, &
Shrader, 2003; Milliken & Martins, 1996). Gender, age, ethnicity and race are examples of observable
diversity (less job related) and knowledge, education, and perception are examples of non-observable
diversity (more job related) (Boeker, 1997; Erhardt et al., 2003; Jackson, 1991; Jehn, Northcraft, &
Neale, 1999; Kilduff, Angelmar, & Mehra, 2000; Maznevski, 1994; Milliken & Martins, 1996; Pelled,
1996; Watson, Johnson, & Merritt, 1998; Zona & Zattoni, 2007). In addition, several researches have
suggested that it is of importance to consider differences that could be less observable but sometimes
are not job related as well, like personality, value, and attitude differences (Bowers, Pharmer, & Salas,
2000; Harrison, Price, & Bell, 1998; Jehn et al., 1999).
Investigating the effects of board gender diversity, differences between women and men are of
main interest. In addition, the recommendation to take into account differences such as personality,
attitudes, and values leads to the impulse of incorporating social-psychological differences between
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genders into the effect of board gender diversity on board performance, to add a new perspective. As
boards can be seen as information-processing groups (Boivie, Bednar, Aguilera, & Andrus, 2016)
processing information that is affectively loaded (Forgas, 1995), boards are thought to influence relevant
outcomes such as performance. Affect can be seen as a common concept that encompasses people’s
states of feelings, expressed in emotions and moods (Delgado‐García & De La Fuente‐Sabaté, 2010).
Affect consists of its intensity and valence (kind of feeling, such as happy/sad). As affect expressed with
greater intensity leads to greater amounts of attention, messages with more intense affect are transferred
with more power as it expresses the message with greater clarity and accuracy in comparison to
messages with less intense affect (Barsade, 2002). Here, previous research claimed that people
experiencing affect with more intensity, achieve a higher performance in decision-making (Seo &
Barrett, 2007), and thus board performance (Ali et al., 2014; Bear et al., 2010).
In relation to gender differences, females are generally classified as being the gender that is
more emotional, as they experience a higher level of affect intensity compared to males (Fujita, Diener,
& Sandvik, 1991; Grossman & Wood, 1993; Larsen & Diener, 1987). An explanation is that a typical
female is characterized as affectively reactive, careful with feelings of herself and others, and
emotionally unstable, in contrast to a typical male who is considered to be non-excitable, stoic, and
emotionally stable (Grossman & Wood, 1993). In addition, having more women in a board leads to
affective states (i.e. emotions and moods) being exchanged and hence distributed to other members of
the board to shape the board’s affective composition, according to Kelly and Barsade (2001). This
process is influenced by affect intensity, as expressions with greater intensity lead to more clear and
accurate communication (Barsade, 2002).
Taking the theorized effects of affect intensity on board performance and the gender differences
together, affect intensity could be a mechanism explaining the relationship between board gender
diversity and board performance, leading to this study being the first in combining these two theorized
effects into an intervening relationship.1 Therefore, investigating this potential mechanism will
contribute to the currently big literature gap regarding the “black box”, as it will add a new, little piece
to the large puzzle of the underlying mechanisms of the board gender diversity – board performance
relationship. This new perspective, the intervening mechanism of affect intensity, brings in a socialpsychological aspect within decision-making in boards, which has never been incorporated in studies
on large scale before. Therefore, this study will enrich the board gender diversity and board performance
literature by bringing in this new perspective. Here, results of this study’s analyses will contribute to the
big literature gap regarding the “black box” and give guidance to broaden or sharpen the literature on
the effects of board gender diversity on affect intensity as well as affect intensity on board performance.
In addition, the findings will contribute to determine boundary conditions to existing literature and come
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Although affect consists of two concepts, this study is focused on affect intensity only as (e.g. a high level of)
affect intensity has a stronger appearance than valence. Also, another student focuses on valence in a similar study
on the same dataset. This consideration is made together with the supervisor.
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up with suggestions for further research to enrich the literature on this new perspective of affect intensity
within boards even more, adding up to the findings of this study. Combining the theorized effect of
gender diversity on affect intensity and effect of affect intensity on performance, this study’s central
question is as follows:
‘What is the influence of board gender diversity on board performance and does affect intensity
(partially) intervene this relationship?’

To conduct research on this topic, the boards of directors of Dutch water management authorities
are investigated. As these organizations are part of the public sector, they are obliged to publish
information about their governance and performances openly, resulting in online databases with a lot of
information. Most important, with regard to this study, are the publicly available videos of board
meetings, which allows investigation on the board’s expressed affect intensity. In addition to this, the
water management authorities’ boards typically consist of approximately 30 persons and therefore have
more potential for diversity because of this size (Bantel & Jackson, 1989), which makes these authority’s
boards interesting for research purposes with regard to (gender) diversity.
This study is divided into three sections. First, in the theoretical background section, an
extensive literature review on previous literature and findings will be elaborated on, leading to the
construction of three hypotheses. Second, in the methodology section, this study’s sample, variables,
data, method of analysis, and research ethics are described. Thereafter, results of the analyses are
described and discussed. Last, the contributions, implications and limitations of this study are described
extensively and suggestions for further research will be provided in the discussion and conclusion.

3

2 – Theoretical background and hypotheses
2.1 Boards and their functions
Boards can be seen as information-processing groups (Boivie et al., 2016). Hinsz, Tindale, and Vollrath
(1997) define information processing as “a set of related processes that occur when information is taken
in, transformed, and then used to produce output of some kind” (Boivie et al., 2016, p. 5). This process
has been examined at several empirical levels, including the individual, group, and organization (Boivie
et al., 2016), resulting in that boards are interpreted as multi-level information-processing groups
(Dalton & Dalton, 2011). In order to work properly, the board’s members have to individually gather
information on the decisions taken by the Chief Executive Officer (CEO) and the top management team
(TMT), review this information to determine if it is in the organization’s best interests or not, discuss
the decision with other board members, and then determine how the outcomes of the collective decisionmaking process will be implemented in the collective (Boivie et al., 2016).
Literature discusses three board functions: continued monitoring, resource provision, and
punctuated event intervention (Boivie et al., 2016). Trough engagement in these functions, boards are
usually thought to affect specific organization outcomes such as business policies, management
selections, and financial results (Boivie et al., 2016), as board members’ skills and expertise affect the
monitoring and resource functions’ effectiveness (Hillman & Dalziel, 2003).2
The monitoring function includes supervising the decisions made by the TMT in the operation
of the organization (Jensen & Meckling, 1979), mostly via alignment of executive interests (Bhagat,
Brickley, & Lease, 1985), or by direct confirmation of a decision (Baysinger & Hoskisson, 1990).
Conversely, resource provision includes providing admission to important resources incorporating
guidance to executives and engaging in decision-making processes on how to run the organization
efficiently (Hillman & Dalziel, 2003; Westphal, 1999). Lastly, punctuated event intervention
incorporates taking quite uncommon but impactful decisions, like dismissal of executives (Mizruchi,
1983), insolvencies, restatements of profit, attempts at takeovers, and even more that appear to have a
discreet start and ending (Boivie et al., 2016).
As boards execute multiple functions, boards can consist of different (groups of) people which
may differ from each other in all possible ways. According to Van Knippenberg and Schippers (2007),
diversity in work groups (i.e. boards) can have both positive and negative effects on group processes
and performance. Diversity in a work group refers to the level of divergences between the members of
that group (i.e. board) (Van Knippenberg & Schippers, 2007). As diversity in work groups can affect
performance both positively and negatively, questions arise about the underlying mechanisms and the
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This study assumes that this effect on organization outcomes (i.e. performance) will also hold for the effect on
board performance, as the latter is a result of decision-making (Ali et al., 2014) and thus the board’s functioning
of their roles (Hillman & Dalziel, 2003), influencing the organization’s outcomes and thus performance (Boivie
et al., 2016).
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manageability of these effects (Van Knippenberg & Schippers, 2007). Usually, diversity is described as
variations in any individual aspect that might contribute to the belief that someone else differs from
oneself (Jackson, 1991; Triandis, Kurowski, & Gelfand, 1994; K. Y. Williams & O'Reilly III, 1998).
To discuss how variety in a work group influences the group’s processes and their performance,
previous research has been primarily focussed on two perspectives: the information/decision-making
perspective and the social categorization perspective. As this study is focussing on board gender
diversity, next paragraph will elaborate more on the relationship between board gender diversity and
board performance, using and explaining those two perspectives.

2.2 Board gender diversity and performance
A large body of research exists where the contribution of women in board of directors is examined.
Hoobler et al. (2018) describes two key reasons used to justify the relationship between the leadership
of women and performance: women’s unique contributions and gender supportive climates. First,
multiple theories explain that females possess leadership styles that are one of a kind and that they offer
more various dynamics to leadership in comparison to males (Hoobler et al., 2018). This can be
connected with the information/decision-making perspective mentioned before, emphasizing the impact
of diversity in work groups (i.e. boards) due to a wider array of perspectives, task-relevant knowledge,
expertise, ideas, abilities, and skills (Adams & Ferreira, 2009; Amason, 1996; Milliken & Martins, 1996;
Shehata, Salhin, & El-Helaly, 2017; Van Knippenberg & Schippers, 2007). This provides more diverse
boards with more various resources that can be useful to tackle non-repetitive difficulties as constructive
debates and exchange of comments can help boards to more effectively perform their intellectual tasks
(Zona & Zattoni, 2007), and sets the stage for preventing boards heading to premature agreements on
concerns that need to be thoroughly examined (Van Knippenberg, De Dreu, & Homan, 2004; Van
Knippenberg & Schippers, 2007). As a result, diversity may help groups (i.e. boards) reach higher
quality decisions (Amason, 1996; Van Knippenberg & Schippers, 2007). However, multiple studies
claim that diversity within boards arises conflicts that have a negative influence on performance (Arena
et al., 2015; Hambrick, Cho, & Chen, 1996; Smith, Smith, & Verner, 2005). These conflicts are the
consequences of having a greater variety of opinions, critical questions, and disagreements, resulting in
an increased decision-making time (Hambrick et al., 1996; Midavaine, 2016; Smith et al., 2005; Triana,
Miller, & Trzebiatowski, 2014). Several mechanisms explaining women’s unique leadership styles will
be elaborated on.
First, while the monitoring function is claimed to be one of the most important functions for an
organization (Hillman & Dalziel, 2003), Erhardt et al. (2003) did find support for a positive influence
of diversity in terms of gender on the board’s control (i.e. monitoring) task and performance. Following
the agency theory (Jensen & Meckling, 1979), Hoobler et al. (2018) state that females are laymen that
can increase organizations’ decision-making processes. The theory focuses on the need for
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independence between the TMT and board, and the intractability of conflicting interests (Dalton, Hitt,
Certo, & Dalton, 2007) that is the result of dividing ownership and control within an organization (Fama
& Jensen, 1983) to enhance their group and shared task performance, and as a result, firm (i.e. board)
performance (Luciano, Nahrgang, & Shropshire, 2020). Adams and Ferreira (2009) have found that
boards will gain independence when they are more diverse and therefore will increase their monitoring
potential.
In addition, women can also be seen as the gender enhancing the organizations’ reputation in
the stakeholders’ view (Hoobler et al., 2018), based on the legitimacy theory (Suchman, 1995).
Bilimoria (2000) argues that the mere women are represented in boards improves the organization’s
legitimacy by having an organizational culture indulgent to female’s performance. Also, it offers a
competitive edge to the organization in attracting and preserving competent females (Bilimoria, 2006).
Next to gaining legitimacy within the external environment, Hoobler et al. (2018) argue that females
will reduce an organization’s dependence on outside capital. Based on the resource dependency theory
(Pfeffer, 1972), Hillman, Shropshire, and Cannella Jr (2007) suggest that the organization’s necessity
for critical outside connections should influence a board’s composition. As a result of women’s various
sets of perspectives, beliefs, and experiences, they have the opportunity to guide an organization to
various stakeholders than men (Hillman et al., 2007), leading to a reduced dependency and better
performance. Subsequently, women are seen as organizational capital that can lead to a strategic edge
for the organization (Hoobler et al., 2018). In accordance to the resource-based view of firms (Barney,
1991), differences across organizations are a result of differences in capital and capacities of
organizations (Hitt, Bierman, Shimizu, & Kochhar, 2001). Literature has suggested that human capital
aspects (such as knowledge, expertise, and skills) and, specifically, the top managers’ characteristics,
influence the organization’s performance (Finkelstein & Hambrick, 1996; Huselid, 1995; Pennings, Lee,
& Witteloostuijn, 1998). Here, previous studies have found a relationship between board capital and
performance, as board members’ expertise and skills affect the monitoring and resource functions’
effectiveness (Hillman & Dalziel, 2003), the two most important functions for organizations (Hillman
& Dalziel, 2003). As female and male board members have various knowledge, experiences, skills, and
perspectives, combining this could increase high quality decisions and thus the board’s performance as
a whole (Ali et al., 2014; Bear et al., 2010). By making better use of female and minority contributions,
organizations can increase their creativity and acceptance of changes (Shrader, Blackburn, & Iles, 1997).
Taking all those internal resources together, the upper echelons theory (Hambrick & Mason,
1984) argues that the organization’s TMT characteristics, and specifically, greater gender diversity, have
an effect on organizational outcomes like strategic choices and performance (Hoobler et al., 2018).
These outcomes are seen as a representation of the organization’s influential actors’ values and their
cognitive bases (Hambrick & Mason, 1984). As women bring heterogeneity to decision-making,
Krishnan and Park (2005) claim that women’s participation in the TMT will offer the organization many
benefits. Firstly, females are, more often than males, viewed as leaders in situations that demand a lot

6

of social contact (Kent & Moss, 1994). Secondly, females’ struggles to their way up in an organization
provide them with the requisite skills to deal with unpredictable function requests (Krishnan & Park,
2005), which may give women an advantage and therefore increase their contact with subordinates and
superiors (Tharenou, 2001). Thirdly, females, compared to males, usually have more chance to have ‘a
sense of cognitive style’ which enhances cohesion, that could encourage females to build trust among
subordinates and superiors, share knowledge and influence, gather individuals together, and tackle
issues (Hurst, Rush, & White, 1989). Fourthly, females tend to take a learning strategy in their
interacting mechanisms more often than males, because they often pursue ties not only with others
within the organization, but also seek external connections with other females so they can benefit from
the perspectives of each other (Gersick, Dutton, & Bartunek, 2000; Ibarra, 1997), giving them the
possibility to interact with more comprehensiveness, a mechanism utilizing a wide-ranging decisionmaking process and thus creating decisions of higher quality (C. C. Miller, Burke, & Glick, 1998).
Lastly, women’s various positions in private affairs provide them with cognitive advantages that refine
multitasking skills, and improve leadership and communicational skills (Ruderman, Ohlott, Panzer, &
King, 2002). These skills improve the decision-making’s comprehensiveness and increase the
performance of the organization (Krishnan & Park, 2005). As a result, organizations who employ a
higher proportion of females are expected to have a higher performance because of their higher
progressiveness and competitiveness, as their management is a better representation of the external
environment (Shrader et al., 1997).
Second, gender supportive climates have been used to justify the relationship between the
leadership of women and performance. Different theories build on the concept that gender supportive
climates will lead to organizations being conducive to women occupying leadership roles, ensuring that
boards make use of each member’s unique contributions (Hoobler et al., 2018). Here, the social
categorization perspective could explain that more diverse groups in terms of gender, lead to a better
gender supportive climate. The basis for the perspective of social categorization is the assumption that
differences and similarities among members of the work group lay the foundation for classifying others
and self into smaller groups, differentiating between ingroup/similar and outgroup/dissimilar (Li &
Hambrick, 2005; Van Knippenberg & Schippers, 2007). This process may be a result of the fact that
people tend to favour, trust, and be likely to work together with similar subgroup members more
(Brewer, 1979; Brewer & Brown, 1998; Tajfel & Turner, 1982). Work group (i.e. board) members are
more comfortable and committed to a group when it is non-diverse, resulting in work groups (i.e. boards)
functioning more smoothly (Van Knippenberg & Schippers, 2007). However, this more smoothly and
faster decision-making process is a result of having homogenous groups with less perspectives and less
comprehensive information (Midavaine, 2016). Several mechanisms explaining how gender supportive
climates influence performance will be elaborated on.
To start with, Hoobler et al. (2018) claim that a critical mass of females will initiate a climate
in which females can introduce their unique perspectives and skills to organizations, following the
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critical mass theory (Kanter, 1977). When you bring in one of any demographic group that is easily
recognizable (e.g. a female), they will try to figure out how they fit. With more females added to the
board, trying to fit in is not an issue and results in females becoming more expressive and able to discuss
their concerns (Konrad, Kramer, & Erkut, 2008). As a result, having more females in a board is argued
to enable more open discussions (Bear et al., 2010). Connecting this to the information-processing
character of boards, reaching this critical mass will accelerate the board’s functioning of their roles. In
addition, males appear to behave with socially sensitive attitudes (careful and respectful consideration
of the actions and emotions of others) more often within gender diverse teams (M. Williams & Polman,
2015). The critical mass is set at three or more females (Jia & Zhang, 2013; Konrad et al., 2008; Torchia,
Calabrò, & Huse, 2011), whereas gender is normalized and thus is no longer a barrier for acceptance
and communication (Konrad et al., 2008).
Combining the social categorization and the information/decision-making perspectives,
(Hoobler et al., 2018) argue that the participation of females shift the social dynamics into openness to
fresh perspectives, based on the social identity theory (Tajfel, Turner, Austin, & Worchel, 1979). As
individuals segment groups, people within a subgroup obtain a communal perception of themselves,
complete the same objectives, and improve their self-reliance as they trust and like similar people more
(Singh & Vinnicombe, 2004). However, exchanging a greater spectrum of views and perspectives
should improve the corporate governance (Fondas & Sassalos, 2000). As females seem to hold the role
of director quite serious, this may result in better corporate governance by more questions and open
debates (Fondas & Sassalos, 2000). The participation of females is argued to contribute to both increased
respectful attitudes and openness to different perspectives, and an increased collaborative and disruptive
leadership style of boards (Singh & Vinnicombe, 2004). Opening up boardroom seats for both females
and males may provide organizations an increased diversity identity that would help to grasp advantages
from (Singh & Vinnicombe, 2004).

2.3 Board gender diversity and affect intensity
The theory on emotion utilizes various concepts including moods, emotions, and affect, which are often
hard to discern (Delgado‐García & De La Fuente‐Sabaté, 2010). Ashforth and Humphrey (1995, p. 99)
have defined emotion as a concept of “a subjective feeling state”. These feeling states differ widely in
length, continuity, valence and their intensity (Ashforth & Humphrey, 1995). This concept of emotion
encompasses fundamental emotions like anger, love, and joy, social emotions such as jealousy, guilt,
and shame, and associated constructions such as moods, sentiments, and affect (Ashforth & Humphrey,
1995). Emotions differ from mood and affect as emotions have a specific origin, last less long in length,
are more concentrated, and have a higher intensity (Kelly & Barsade, 2001). In contrast, moods are
defined as lower-intensity, transient states of feelings that typically have no specific origin, and are
described as rather volatile, individual variances that last a short period of time (Kelly & Barsade, 2001).
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Lastly, affect can be seen as a common concept including emotion as well as mood, which is referred to
as consistent and individual variances in affect experiences for a longer period of time (Delgado‐García
& De La Fuente‐Sabaté, 2010).
Wundt (1924) is considered among the first psychologists to argue that affective experiences
(i.e. emotion and moods) involves valence and intensity. In 1980, Russell developed a dimensional
approach, called the “circumplex model of affect”. The model (figure 1) is built around two axes and
proposes that affect is positioned on the two dimensions of valence (unpleasant – pleasant) and intensity
(low activation – high activation), resulting in the fact that affect could be separated in areas (for
example: low activated/pleasant versus high activated/pleasant). Hereby, the axes are argued to remain
independent of each other (Thayer & Miller, 1988). Many researchers agree on the differentiation of
affect along the dimensions of valence and intensity (Barrett, 1998; Barsade, 2002; Kuppens,
Tuerlinckx, Russell, & Barrett, 2013; Munoz-de-Escalona & Canas, 2017; So et al., 2015).

Figure 1: A circumplex model of affect (Russell, 1980)
Valence as well as the intensity are conceptualized as affective experiences (Russell, 1989),
where valence is the perceptual feeling of (un)pleasantness and affect intensity is the perceptual feeling
of low or high activation (Barrett, 1998). As affect intensity is the focus of this study, valence will not
be further explained in detail. Affect intensity is the variation of individuals in the intensity of their
response to a certain amount of emotion-stimulating causes (Larsen & Diener, 1987). Thereby,
individuals can range from those who ignore their own affect intensity to those who emphasize it as a
part of their emotional experience (Feldman, 1995). Individuals with high activated unpleasant affect
usually appear to report high activated pleasant affect as well (Larsen & Diener, 1987).
To explain the level of affect intensity within a group (i.e. board), two mechanisms can be
distinguished: gender differences in the level of experienced affect intensity, and the level of emotional
contagion. First, in literature, females are generally classified as being the gender that is more emotional,
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as they experience a higher level of affect intensity compared to males (Fujita et al., 1991; Grossman &
Wood, 1993; Larsen & Diener, 1987). An explanation is that a typical female is characterized as
affectively reactive, careful with feelings of herself and others, and emotionally unstable, in contrast to
a typical male who is considered to be non-excitable, stoic, and emotionally stable (Grossman & Wood,
1993). This allows women to experience both more intense pleasant and unpleasant affect.
Consequently, having more women in a board will lead to a higher level of affect intensity.
Second, having more women in a board will lead to more emotional contagion. As all board
members take in their own personalities and affective states to board meetings (i.e. group dynamics),
this and their fit in the group of board members are important factors to group functioning (Murphy &
McIntyre, 2007). All individual-level affective experiences converge to shape the boards’ affective
composition (Kelly & Barsade, 2001). Kelly and Barsade (2001) propose that this mechanism takes
place when individual affective experiences are exchanged and hence distributed to other members of
the board. In regard to this interpersonal process, men tend to act with more respect to others’ behaviour
and feelings, when a few women are added to the group (M. Williams & Polman, 2015). Kelly and
Barsade (2001) define group affect as a “result from the combination of the group’s affective
composition and the emotional context in which the group is interacting” (Murphy & McIntyre, 2007,
p. 216). This sharing process is called group emotional contagion, of which the degree is influenced by
two factors: valence and intensity (Barsade, 2002). Affect expressed with greater intensity will result in
a higher level of contagion as more attention is paid to high intense affective states, resulting in more
chances for contagion (Barsade, 2002). Also, messages with more intense affect are transferred with
more power, as it expresses the message with greater clarity and accuracy in comparison to messages
with less intense affect (Barsade, 2002). Following Barsade (2002), this leads to women, as the more
emotional gender, having more influence on emotional contagion than men. Therefore, having more
women in a board, this contagion leads to a higher group affective composition of the board. Taking the
two mechanisms explaining the level of affect intensity within a group (i.e. board) together, this study
proposes that the higher the level of board diversity measured in gender is, the higher the level of affect
intensity is within the board. Therefore, the first hypothesis is as follows:

Hypothesis 1: The higher the level of board gender diversity, the higher the level of affect intensity
within the board.
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2.4 Affect intensity and board performance
Through engagement of the three board functions discussed earlier, boards are usually thought to affect
specific organization outcomes such as business policy, management selection, and financial results
(Boivie et al., 2016), as board members’ expertise and skills affect the monitoring and resource
functions’ effectiveness (Hillman & Dalziel, 2003). To execute these functions, boards can be seen as
information-processing groups (Boivie et al., 2016). Forgas’ (1995) Affect Infusion Model (AIM) has
been incorporating affect in this information processing function. Affect infusion is conceptualized as
“the process whereby affectively loaded information exerts an influence on and becomes incorporated
into the judgemental process, entering into the judge’s deliberations and eventually colouring the
judgemental outcome” (Forgas, 1995, p. 39). Hereby, affect intensity properties can influence decisionmaking outcomes (Forgas, 1995). The AIM distinguishes two mechanisms of affect infusion: affect
priming and affect-as-information.
In compliance with the affect-priming mechanism, affect has an indirect effect on judgemental
processess (Forgas, 1995). Since interpersonal judgements are constructive, the judge’s notions,
understandings, and memories are important (Forgas, 1995). Here, affect can indirectly influence
judgements of information during meetings (Forgas, 1995). The process of judgements seems to have
an influence on the information-processing role of boards, whereby boards are supposed to collect,
transform and use all relevant information to perform their monitoring and resource provision functions
(Forgas, 1995). As a result, the affect-priming principle indirectly influences the boards’ judgements,
decision-making processes, board functioning, and thus board performance.
In compliance with the affect-as-information mechanism, affect has a direct influence on
judgements through rapid, heuristic processess as individuals make use of their affective states as a tool
to determine their responses (Forgas, 1995). Thus, using affective states as information, emotions and
moods are directly influencing judgements. Hereby, emotions are able to alter opinions and interfere
with activities more compared to moods, resulting in consequences for the group’s processes and its
results (Kelly & Barsade, 2001). In comparison to emotions, individuals might not necessarily be
concious of their mood and thus not know that their attitude is affected by it (Forgas, 1992). A laboratory
experiment of Forgas (1990) demonstrates that moods can change judgement and decision-making
directly.
In addition, Maitlis and Ozcelik (2004) argue that people take the expected satisfaction or
disappointment for potential consequences into consideration in the decision-making process, as they
are guided by their preferences and consequential expectations of their decisions. Therefore, Maitlis and
Ozcelik (2004) state that these preferences and consequential expectations, which are the primary
elements of decision-making, are inherently shaped by emotions. As a result, even very rational
decisions are essentially influenced by one’s affective state (Maitlis & Ozcelik, 2004). In addition,
Ashkanasy, Härtel, and Daus (2002) argue that it is clear that emotionality plays a role in determining

11

behaviour in organizations. Therefore, affect is influencing organizational behaviour and decisionmaking outcomes, which will be reflected in board performance.
In line with the above mentioned mechanisms, Delgado‐García and De La Fuente‐Sabaté (2010)
believe that the CEO’s affect could be reflected in organization outcomes, based on studies
demonstrating the effect of people’s affective states on particularly strategic decisions (Daniels, 1999;
Kisfalvi, 2000; Staw & Barsade, 1993). Thereby, Staw and Barsade (1993) did find that people
experiencing a higher pleasant affective state ask for more data and make better use of this while making
decisions, compared to people who are experiencing a low pleasant affective state (Delgado‐García &
De La Fuente‐Sabaté, 2010). Here, a low pleasant affective state does not assume an unpleasant affective
state, but a pleasant affective state with lower intensity (Delgado‐García & De La Fuente‐Sabaté, 2010).
Therefore, Delgado‐García and De La Fuente‐Sabaté (2010) conclude that the relationship between
managers’ affect and their decisions, that can be reflected in organizational outcomes such as board
performance, shows sufficient influence for further investigation. In addition, Seo and Barrett (2007)
agree on the point that emotions are an important element in decision-making processes and indicate
that an affective state can promote as well as impede human decision-making processes. Lastly, they
state that people experiencing affect with more intensity, both pleasant and unpleasant, achieve a higher
performance in decision-making (Seo & Barrett, 2007).
Concluding, to perform their monitoring and resource functions, boards have to deal with
decision-making processes a lot. Therefore, boards can be seen as information-processing groups
(Boivie et al., 2016). Diversity in those work groups may influence group processes and their
performance (Van Knippenberg & Schippers, 2007). In those groups, all individuals’ affective
experiences converge to shape the boards’ affective composition (Kelly & Barsade, 2001). Thereby,
also emotional contagion, the sharing of affective experiences, is influencing the board’s affective
composition. In this process, emotions expressed with greater intensity should lead to more contagion
(Barsade, 2002). This contagion with greater intensity will have influence on the group affective
composition again, which will lead to a higher level of a group affective composition. Following Seo
and Barrett (2007), this higher level of a group affective composition will result in a higher performance
in decision-making, resulting in a higher board performance (Ali et al., 2014). Concludingly, this study
proposes that a high level of affect intensity within the board positively affects the board’s performance.
Therefore, the second hypothesis is as follows:
Hypothesis 2: The higher the level of affect intensity within the board, the higher the board’s
performance.
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2.5 Mediation of the board gender diversity – board performance relationship
The relationship between board gender diversity and performance have been extensively researched
before. Often, the relationship has been researched as a direct relationship, although Forbes and Milliken
(1999) state that it is a very complex and indirect relationship. However, findings on the effects remain
inconclusive (Hoobler et al., 2018), resulting in a relationship of which the underlying mechanisms are
still unclear: “the black box” (Zona & Zattoni, 2007). These intervening processes are considered as
very important to investigate as these will expand and refine knowledge on what makes boards perform
better (Forbes & Milliken, 1999), as there, after years to decades of research, still is a big literature gap
regarding this “black box”. Therefore, this study is adding the new perspective of the intervening
mechanism of affect intensity into the board gender diversity – board performance relationship, bringing
in a social-psychological aspect which has never been incorporated in studies on this relationship on
large scale before. Combining the literature of the last three paragraphs leads to this study being the first
in combining the two theorized hypotheses into an intervening mechanism, indicating that affect
intensity has a mediating effect in the board gender diversity – board performance relationship. Figure
2 below provides a visual overview of the proposed theoretical framework, based on last the three
paragraphs about the direct relationship of board gender diversity with board performance (link C), the
relationship of board gender diversity with affect intensity (link A), and the relationship of affect
intensity with board performance (link B).

Figure 2: Proposed theoretical framework

This study tries to provide an explanation for the above mentioned unclear intervening
mechanisms in the relationship between board diversity and performance: “the black box” (Zona &
Zattoni, 2007). This is done by including affect intensity in the model. Board gender diversity is
expected to have a positive effect on affect intensity, as females are generally classified as being the
gender that is more emotional as they experience a higher level of affect intensity compared to males
(Fujita et al., 1991; Grossman & Wood, 1993; Larsen & Diener, 1987), and woman are currently
underrepresented in boards (Grant Thornton, 2019). In addition, having more women in a board leads
to affective experiences being exchanged and hence distributed to other members to shape the boards’
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affective composition, as more intense emotions are transferred with more power as it expresses the
message with greater clarity and accuracy (Kelly & Barsade, 2001). Following, affect intensity is
theorized to have a positive effect on board performance, as multiple studies have suggested a positive
effect on decision-making (Delgado‐García & De La Fuente‐Sabaté, 2010; Seo & Barrett, 2007; Staw
& Barsade, 1993), resulting in a higher board performance (Ali et al., 2014). Therefore, this study
proposes that affect intensity has a (partially) mediating role in the relationship between board gender
diversity and board performance. Therefore, the third, and last, hypothesis is as follows:

Hypothesis 3: Affect intensity (partially) mediates the relationship between board gender diversity and
board performance.
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3 – Methodology
3.1 Sample
The sample of this study contains data on boards of Dutch water management authorities in the time
period of 2013-2019. These authorities have a general and a daily board. In total, there are 21 authorities
with 641 general board members, 104 daily board members, and 21 “dijkgraven” (chairmen) who are
members of the daily board (Unie van Waterschappen, n.d.). Therefore, commonly, one authority
consists of 30 general and 5 daily board members who are also members of the general board. The
general board members are partly nominated by public elections, whilst the daily board is nominated by
the general board. For the general board, to some extent, seats are reserved for firm managers,
environmental managers and farmers as the activities of the water management authorities concern
multiple groups of stakeholders. The chairman is appointed by the government, is member of the daily
board, but no member of the general board. The general board approximately gathers monthly, where
the daily board is responsible for daily business. The roles of the general board can be classified under
the functions of boards of directors described by Boivie et al. (2016), leading to this study’s focus on
the general boards of the Dutch water management authorities. In addition, the general board includes
more directors while larger teams have more diversity potential (Bantel & Jackson, 1989), which makes
the general board interesting to research with regard to the independent variable of board gender
diversity.
The general board is mainly involved in developing the policy of the water authority, nominating
the daily board and controlling if the daily board is performing well towards the policy. These functions
can be classified under the monitoring and resource provision functions of boards of directors (Boivie
et al., 2016), and encompass a variety of activities. The monitoring activity is the largest responsibility
of the general board and includes the monitoring of the executed strategy by the daily board, which can
be compared to a TMT (Boivie et al., 2016). The resource provision function of the general board
encompasses activities such as creating regulations, describing the water management structure,
imposing fines, managing employee salaries, determining budgets, and taking care of taxes and the
annual report.
Given the fact that all water authorities, as a public sector organization, are obligated to be
transparent, data regarding the board compositions (including gender) can be found via publicly
available sources. The required data is collected via Overheid in Nederland (government in the
Netherlands), and via the websites of each individual authority. Moreover, videos of meetings and data
on board performance are gathered. The videos of meetings are publicly available through the individual
authority’s websites. However, not all authorities do have those videos available on their websites and
others do not have enough usable videos (quantity or/and quality), which makes the sample smaller: 4
of the in total 21 Dutch water management authorities. In total, 102 observations (videos that encompass
the time period of 2013 up to and including 2019, of in total approximately 176 hours of video footage)
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are included in this sample. The sample size for regression analyses, the method used in this study,
should be at least 50 and preferably 100 to ensure power (Hair, Black, Babin, & Anderson, 2014), which
thus is met. In order to create the dataset used, the entire process of data collection has been a joint
project together with three colleague-students.

3.2 Independent variable
Board gender diversity
The data on board gender diversity is retrieved from Overheid in Nederland and each individual water
management authority’s websites. In this panel data, every water management authority’s board meeting
is one unit of analysis and thus one observation. After gathering all data on board gender diversity, the
diversity level for every water management authority’s board per meeting is calculated.
The board gender diversity is easily observable and has only two categories: male and female.
For categorical variables like gender, researchers in the field of diversity have used and recommended
Blau’s heterogeneity index (1977) to calculate diversity (Bantel & Jackson, 1989; Harrison & Klein,
2007; T. Miller & del Carmen Triana, 2009). Also, the four criteria for good diversity measurement are
met: the index does not allow negative values, has a zero point to represent perfect heterogeneity, is not
unbounded and a higher index indicates a higher level of diversity (Harrison & Sin, 2006; T. Miller &
del Carmen Triana, 2009). Therefore, the Blau’s index (1977) is utilized to capture an objective, relative
measure of board gender diversity (Triana et al., 2014). Blau’s index of heterogeneity (1977) is
calculated as follows:

where Pi represents the percentage of board members in each category and n refers to the total number
of categories. In this case, the board gender diversity index ranges from 0 to 0.5. In this study, the index
takes a value of 0 if the board is homogenous, while it takes 0.5 when the percentage of each gender
within the board is identical. As stated by Harrison and Klein (2007), Blau’s index is a reflection of the
likelihood of two random selected members of the group belonging to different classes.
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3.3 Mediating variable
Affect intensity
Videos of board meetings of all incluced water management authorities in the sample are analyzed to
investige the affect intensity levels displayed per meeting. An objective measurement of affect intensity
is obtained through the collected videos, as multiple researchers claim group emotion (i.e. affect) has
proven to be recognized reliably by both group members and outsiders and on-site as well as via rating
of videos (Barsade, 2002; Bartel & Saavedra, 2000; Kelly & Barsade, 2001). To start, videos of board
meetings of the different Dutch water management authorities within the sample has been collected.
Most of these videos are easily downloadable via each individual authority’s website. However, some
of the authorities are working with Notubiz, a company that takes care of, among others, the recorded
videos and livestreams of board meetings of some of the authorities. As a result, these videos are not
that easy to download: a browser extention (Video DownloadHelper) had to be downloaded to be able
to download the embedded videos.
To analyse the collected videos of board meetings, the Microsoft Azure Computer Vision
Application Program Interface (API) is used. API is an algorithm developed by Microsoft that builds on
Yu and Zhang’s (2015) research, which calculates scores on eight different facial expressions for static
frames (Choudhury, Wang, Carlson, & Khanna, 2019). Those eight facial expressions are based on
research by Ekman and Friesen (1971) who were the first to introduce that people can express seven
basic emotions that exisist throughout the world’s cultures: happiness, anger, contempt, disgust, surprise
fear, neutral, and sadness (Choudhury et al., 2019).
To conduct the analysis, static frames instead of videos are needed as input for the API
algorithm. Therefore, the collected videos first have been converted to static frames by the use of VLC
Media Player. Theoretically, one static frame should be captured per second of video footage using the
“scene video filter” option. However, the VLC program converted the 633,311 collected seconds of
video material into 599,149 static frames, most probably due to the computer’s processor speed. Next,
all static frames have been sorted per meeting. Frames without people on it, frames without speaking
people on it, and frames with non-board members speaking on it have been deleted from the useable
frames. In total, approximately 7% of the static frames was not usable and thus deleted. After sorting
out the useable static frames, all frames have been checked if there were multiple people on it. If there
were, all non-speaking people have been cut off the frames using a batch-cropper. Here, Birme, a freely
available bulk image resizer on the internet is used. Therefore, the frames have been cropped in
adherence to the minimal requirements for using the static frames in the analysis by the API algorithm
(see Microsoft, n.d.). After this, all filenames have been converted to files with similar names
(organization-date-person-frame number), for recognizing purposes.
After the static frames have been completely sorted, cropped, and renamed, these frames have
been analyzed per meeting by the API algorithm using an account key (retrieved online after getting a
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Microsoft-Azure account: 30 days free trial with a credit worth €170, sufficient for this study) in the
terminal emulator, which provides text-based access to a computers’ operating system to operate the
API algorithm. In this terminal emulator, Python 3 (a programming language) is used to operate the API
algorithm. Two Python 3 scripts have been created manually in order to get the output (recognized
emotion scores per static frame) of all individual static frames generated by the API algorithm. The first
script (appendix II-a) is created to get the measured emotion scores of each individual static frame (of
one meeting) stored in JSON-files. This script takes the static frames that are stored in a specific named
input folder saved on the desktop that is mentioned in the script, ‘runs’ these static frames with the API
algorithm by using commands (file-name of the script itself) in the terminal emulator manually, and
stores one JSON-file per static frame in another specific named output folder saved on the desktop which
is mentioned in the script. The algorithm succeeded to assign scores to approximately 70% (range 1793%) of the input, remaining static frames not meeting the quality-demands. The second script
(appendix II-b) is created to transform all the JSON-files (appendix III-a) stored in the input folder by
the first script runned into one CSV-file stored in the created output folder, which can be opened with
Microsoft Excel.
The data returned (in CSV-file, see appendix III-b) from the API algorithm has assigned scores
between 0-1 to each of the eight different facial expressions expressed/recognized. The sum of these
eight scores for a given static frame always equals 1. Scores for a given affect expression can thus be
perceived as a measure of the affect intensity expressed in relation to other possibly expressed affect
expressions (Choudhury et al., 2019). Choudhury et al. (2019) argue that the data output of API
algorithm can be treated with reasonable validity, based on a research comparing the API-coded scores
to human-coded scores. Per meeting, the averages of all scores (all static frames) of one person are
calculated, resulting in eight separate, average scores per individual per meeting. Then, those individual,
average scores of all general board members are summed and divided by the number of members, which
results in eight average scores of the general board per meeting. As one of these eight scores is the
measure of ‘neutral’, the measurement of affect intensity is the sum of the other seven scores (anger,
contempt, disgust, fear, happiness, sadness and surprise).

3.4 Dependent variable
Board performance
The dependent variable used in this study is board performance. Cohen and Bailey (1997) argue that
team effectiveness (i.e. board performance) can be, among others, assessed in terms of quantity of
outputs. Therefore, this study’s dependent variable is calculated using the quantitative number of
motions and amendments of a particular meeting, so the board’s performance per meeting is measured.
The number of motions and amendments is a sign of proactivity within the board, in contrast to
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scheduled decision-making intentions, as general board members bring these in during meetings to
discuss the board’s policies. This proactivity can be linked to the board’s monitoring role and thus board
performance. Since each Dutch water management authority’s performance is monitored and published
online in annual reports (jaarstukken) as well as in decisions lists per meeting (appendix I), the needed
data on board performance has been easily collected. All separate motions or amendments within a
meeting are considered as 1 count, which means that board performance is a count variable.

3.5 Control variables
As indicated by an extensive review of the literature and logical reasoning on the contextual environment
of the study, the following control variables are included in the analyses: board size, board meeting
frequency, meeting duration, political diversity, age diversity, daily board affect intensity, year dummies
and organization dummies.

Board size
Board size is acknowledged to have an impact on group dynamics (Li & Hambrick, 2005; Pelled,
Eisenhardt, & Xin, 1999). Therefore, this study on board (i.e. group) gender diversity should include
board size as a control variable. The board size is measured per observation by the number of board
members per water management authority.

Board meeting frequency
More board meetings are approximated to mean that women would have more chances to show their
unique leadership styles, and may thus have greater impact on the board’s performance (Hoobler et al.,
2018). Therefore, this study controls for the board meeting frequency which is measured in the number
of meetings per year per water management authority.

Meeting duration
Following the reasoning to include board meeting frequency as a control variable in this study, meeting
duration could logically have an effect on board performance as well, by having more time and thus
more opportunities for woman to show their unique leadership styles and dynamics. Therefore, meeting
duration is included in this study as a control variable and is measured in whole minutes.

Political diversity
In the specific context for this study, board members are partly elected by public elections. In addition,
several seats are reserved for stakeholders. This allows a situation whereby board members can enter as
a subgroup. In this context, it could be logically argued that the more political diversity exists within a
board, the more differences in perspectives and opinions are present in the board. As a result, this could
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lead to the formation of subgroups. Hence, this diversity as a control variable is needed to control for
political subgroup diversity. The political diversity per observation is measured according Blau’s index.
The maximum number of political categories within the sample is thirteen, so the Blau index has a
theoretical range from 0 to approximately 0.92.

Age diversity
Like political diversity, age diversity could influence the formation of subgroups and board
performance. Therefore, age diversity is included as a control variable in the analyses of this study. The
board members’ ages within one observation are divided into five categories: ≤ 30, 30 ≤ 40, 40 ≤ 50, 50
≤ 60, and > 60. The age diversity is measured according Blau’s index and theoretically ranges from 0 to
0.8.

Daily board affect intensity
While the general board’s affect intensity is the mediating variable of this study, the analysed videos of
board meetings encompass footage of both the general and the daily board. Therefore, this study controls
for the daily board’s affect intensity as a control variable. The daily board’s affect intensity is measured
in the same way as the general board’s affect intensity.

Year dummies
To control for time-specific effects, year dummies are included in the analyses, as suggested by Barkema
and Shvyrkov (2007) in their study on the effect of diversity in the TMT.

Organization dummies
Organization dummies are included in the analyses to control for unobservable organization
characteristics, as suggested by Palia and Lichtenberg (1999).

3.6 Analysis
The analyses of this study are conducted with the statistical program SPSS. Hypothesis 1 and 2 are tested
using ordinary least squares (OLS) regressions, since the variables consist of panel data. For every
observation within the dataset, a prediction of the dependent variable is made in the OLS estimation
procedure to extract the regression variate (Hair et al., 2014), in order to estimate the relationship
between the independent and dependent variable. The main analysis is conducted using all variables in
its purest form: no variables have been transformed, as linear regressions are commonly robust to
assumption violations (Schmidt & Finan, 2018). To start, the control variables are included in the model
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to investigate whether the variation in the dependent variable is caused by the control variables. First,
in model 1, affect intensity is regressed on the control and dummy variables. Second, in model 2, board
gender diversity is included in the model. Third, in model 3, a regression of board performance on the
control variables and dummy variables is executed. Fourth, in model 4, gender diversity is included in
the model. Lastly, affect intensity is added to model 5.
Furthermore, hypothesis 3 is analysed by the use of three different methods. First, Baron and
Kenny’s (1986) stepwise approach is used. This method indicates the existence of a mediation effect if
all three different relationships between the independent, mediating, and dependent variable are
significant. Second, the Sobel test (Sobel, 1982), which indicates if the effect of the independent variable
on the dependent variable significantly decreases after the mediating variable is added in de model, is
conducted. Third, the hypothesis is tested using bootstrapping by using the plugin Process in SPSS, as
suggested by Preacher and Hayes (2008a, 2008b). This is a random sampling method with replacement,
that does not require the assumption that a sample is normally distributed. Sampling hundreds to
thousand times, the approximation of the confidence interval of the indirect effect will be constructed.

3.7 Research ethics
When conducting the research, ethical conduct is important. Although all collected data can be found
on publicly available websites, the used data is handled with caution as the available data on the board
compositions of the Dutch water management authorities are not anonymous. Therefore, no results
mentioned in this report will lead back to a specific person or water management authority in question.
Also, the data are interpreted objectively, in order to represent the data analyses and results as honest as
possible. In addition, knowledge of others and previous literature is always mentioned properly using
references. Implications of the results may be of interest for the different water management authorities,
so if desired, the report (and collected data) will be made available for them.
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4 – Results
4.1 Descriptive statistics and correlations
The descriptive statistics of all variables included in the analyses are shown in table 1. To conserve
space, the extended descriptive statistics can be found in appendix IV. This study encompasses 102
observations and therefore meets the requirement of the sample size to ensure power (Hair et al., 2014).
There is no missing data, which means that a missing data analysis is not necessary. All included
variables in the analysis are in its purest form: no variables have been transformed.
To start with the dependent variable, the mean of board performance is 1.66 with a rather small
range of 0-13. Hence, a small level of variation in the dependent variable is observed. In addition, the
standard deviation of board performance is 2.232. The mean of gender diversity is moderately high with
0.342, whilst the theoretical maximum is 0.5. The standard deviation of gender diversity is very small
(0.047), which means not a lot of variance is measured. The affect intensity variable has a range that
stretches from 0.019 to 0.522 approximately, while the theoretical maximum value is 1. Moreover, the
mean is 0.153, which is fairly low on first sight. However, this average is comparable to other studies
involving affect intensity, may it be in other settings. This seemingly low number could be explained
by the fact that people simply do not show very intense affect all the time.
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Table 2 reveals some significant correlations between the included variables, excluding year
and organization dummies in the table to conserve space. Affect intensity is negatively correlated with
board gender diversity (-0.164, p < 0.1). This suggests that more diverse boards in terms of gender will
show less intense affect than less gender diverse boards, which is in contrast to the theory. In addition,
board performance is not found to be significantly correlated with the independent variable as well as
the mediating variable. The paragraph following will elaborate on the support of the proposed
hypotheses.
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4.2 Hypotheses

Hypothesis 1 predicts that board gender diversity is positively related to affect intensity. In table 3, the
results of the OLS regression of affect intensity on board gender diversity including all control variables
and dummies are shown. Model 1 excludes board gender diversity to test the effect of the control
variables on affect intensity. None of these variables shows a significant effect on affect intensity.
Moreover, the R2 in model 2 increases from 0.268 to 0.278, which suggests that the explanatory variable
is adding only very little value (1.0 percent) to the explanation of the variation in the dependent variable.
This means that the explanation of the variation in the dependent variable is mostly explained by the
control variables (26.8 percent). Model 2 includes the explanatory variable and shows that hypothesis 1
is rejected, since board gender diversity has no significant effect on affect intensity (-0.417, p > 0.1).
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Hypothesis 2 predicts that affect intensity is positively related to board performance. In table 4,
the regression models for testing hypothesis 2 are shown. First, model 1 shows the effect of all control
and dummy variables on board performance. Second, the independent variable, board gender diversity,
is included in model 2. Finally, in model 3, the mediating variable of affect intensity is included.
Looking at the R2 of the models, estimated is that the control variables explain 56.3 percent of
the variation in the dependent variable, and the independent variable explains an additional 1.0 percent
(table 4). In the third model, when the mediating variable is included, no increase in explanatory power
has been measured.
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In model 3, only one relationship is detected to be significant (excluding dummies). However,
this is a control variable. Meeting duration is positively related to board performance (0.023, p < 0.01),
which means that for every minute increase in meeting duration, the board’s performance (measured in
the quantitative number of motions and amendments) will increase with 0.023. This means that every
hour increase in meeting duration will result in an increase of board performance by 1.38.
However, the independent and mediating variables are not found to have an effect on board
performance. Board gender diversity does not show a significant relationship with board performance
(15.378, p > 0.1), which estimates that there is no direct relationship found between the independent
variable and the dependent variable (see figure 2, link C). Furthermore, affect intensity does not show a
significant relationship with board performance as well (-0.656, p > 0.1). Therefore, hypothesis 2 is
rejected.

As stated in hypothesis 3, affect intensity is predicted to mediate the relationship between board
gender diversity and board performance. In particular, expected is that the higher the gender diversity
within the board is, the higher the level of affect intensity is and that this will in turn affect board
performance positively.
Mediation effects are generally observed using causal step approaches, of which the most
common is Baron and Kenny’s (1986) stepwise approach (Di Stefano, King, & Verona, 2014). In
compliance with this approach, a mediation effect is detected if: “(1) the independent variable
significantly predicts the mediation variable, (2) the independent variable significantly predicts the
dependent variable, and (3) the mediating variable significantly predicts the dependent variable while
controlling for the effect of the independent variable” (Di Stefano et al., 2014, p. 1661).
Results of the stepwise test do not confirm that affect intensity significantly mediates the
relationship between board gender diversity and board performance. This is shown in table 5 by: (1) the
non-significant coefficient of board gender diversity (coefficient = -0.436, t = -1.110, p > 0.1) when
explaining affect intensity, (2) the non-significant coefficient of board gender diversity (coefficient =
15.378, t = 1.351, p > 0.1) when explaining board performance, and (3) the non-significant effect of
affect intensity on board performance when controlling for board gender diversity (coefficient = -0.656,
t = -.210, p > 0.1).
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To ensure robustness of the above findings to substitutional mediation tests, additional
parametric (Sobel-test) and nonparametric (bootstrap) tests have been conducted. A Sobel-test (Sobel,
1982) is conducted and its results are in line with what is found using the approach of Baron and Kenny:
affect intensity is not found to be a significant mediating variable between board gender diversity and
board performance (table 5). For the nonparametric test, the bootstrap approach of Preacher and Hayes
(2004) is used: the calculation of the indirect effect via the mediating variable by the use of 5000
bootstrap samples with a confidence interval of 95 percent (Preacher, Rucker, & Hayes, 2007). First, a
regression of affect intensity on the independent variable and control variables is conducted by using
bootstrapping. After that, all independent and control variables have been executed in the regression
with bootstrapping for board performance. As with the previous two approaches, no support that affect
intensity is a significant mediating variable between board gender diversity and board performance has
been found, as zero (the null) lies between the lower and upper bound within the confidence interval
(table 5).

4.3 Robustness checks
A series of tests have been conducted aiming to assess the robustness of the findings. All robustness
checks are based on the main analysis, with changing only one of the variables at a time. First, a number
of observations is excluded from the main analysis. Second, multiple measurements of the dependent
variable, mediating variable, and the independent variable are regressed. Third, a negative binomial
regression is performed. Table 6 contains all results of the robustness checks and is presented in the next
two pages. In addition, also a post-hoc test to find out whether the theorized differences in affect
intensity between women and men are indeed measured, is conducted.
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Trimmed observations
To conduct the analysis, the API algorithm has been used for recognizing expressed facial expressions
(i.e. affect) of the static frames collected. Here, API has not been able to analyse all of the static frames,
resulting in a not fully complete score-file. In the most cases, API scored 70 percent or more of the static
frames. However, of some meetings only 50 percent or less of the static frames has been scored.
Therefore, the affect score does not fully cover and represent the affect (including its intensity) present.
It may even be possible that some of the board members’ static frames have not been scored by API at
all. Therefore, as a robustness check, only meetings where 50 percent or more of the static frames have
been scored by API are analysed. Of 102 observations in total, 15 did not meet this 50 percent API score
criterium: 87 observations are analysed in this robustness check (model 1a and 1b). Hypothesis 1 (model
1a) shows no significant effect of board gender diversity on affect intensity. However, as can be seen in
model 1b, hypothesis 2 shows a positive significant effect of board gender diversity on board
performance (21.640, p < 0.1). This means that every standard deviation increase (0.047) of board
gender diversity results in an increase of approximately 1.017 in board performance. Considering the
mean (0.342) and range (0.257 – 0.430) of board gender diversity, and the range of board performance
(0 – 13), this magnitude is moderately high. However, the mediating effect of hypothesis 3 will remain
non-significant due to the findings with regard to hypothesis 1.

Measurement of the dependent variable, board performance
In order to test the robustness of the dependent variable, multiple measures of board performance have
been analysed (table 7). As can be seen in model 2a and 2b, these different measures of board
performance do not show significant effects with regard to hypothesis 2. Therefore, hypothesis 3 will
not be significant as well.

Board performance (main)

Number of decisions

Number of decisions 2

Calculated using the decisions Calculated using the quantitative number of Calculated like ‘number of
list of a particular meeting. decisions,

using the decisions list of a decisions’, with a small

Containing: the quantitative particular meeting. Containing: budgetary adjustment. Some decisions
number

of

amendments.
motions

or

motions
All

and decisions,

investing

decisions,

policy regarding one subject are

separate notes, regulations, agreements concluded, divided

in

several

amendments and decisions on water area plans, water decisions. Each sub decision

within a meeting are seen as 1 level decisions and project plans for water is seen as 1 count.
count.

sub

management. All decisions regarding one
subject are seen as 1 count.

Table 7: Three different measures of board performance (count variable)
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In addition, the main measurement of board performance has been transformed by winsorizing
as a result of the output derived in descriptive statistics, histograms, box and whisker plots, and scatter
plots (appendix V-a). This means that one observation of board performance was an outlier at first, but
this score is replaced with the values of the nearest unaffected value which is no outlier (Tukey, 1962).
One observation of the dependent variable was relatively high (13) and is replaced with the next highest
value (9). Winsorizing is preferred over trimming, as winsorizing does not lower the sample size.
However, this did not make any difference in comparison to the main measurement of board
performance: no significant effect is found with regard to hypothesis 2, as is shown in model 2c.
Therefore, hypothesis 3 will also not be significant.

Measurement of the mediating variable, affect intensity
In order to check the robustness of the mediating variable, a second measure of affect intensity has been
analysed (table 8). Here, the measure ‘surprise’ is excluded from the main measurement of affect
intensity, as surprise does not imply whether it is a positive or negative affective state and therefore it is
unclear whether it fits the circumplex model of affect (Russell, 1980). Model 3a and 3b do not show
differences from the main analysis: no significant effects with regard to hypotheses 1 and 2 have been
found and therefore hypothesis 3 will also show no significant effects.

Affect intensity (main)

Affect intensity 2

Anger

Anger

Contempt

Contempt

Disgust

Disgust

Fear

Fear

Happiness

Happiness

Sadness

Sadness

Surprise
Table 8: Two different measures of affect intensity

Like with board performance, also one observation of affect intensity (main measurement) was
very high compared to the other values within the sample (0.522). This value has been winsorized as
well, by replacing this relatively high value by the next highest value (0.286) (appendix V-b). Model 3c
and 3d show no significant effects with regard to hypothesis 1 and 2 as well, and therefore hypothesis 3
will also show no significant effects.

31

Measurement of the independent variable, board gender diversity
In order to check the robustness of the independent variable, a second measurement of board gender
diversity has been analysed. In the main analysis, board gender diversity is measured using Blau’s index.
As a robustness check, the proportion of women in a board is used. No significant effects with regard to
hypothesis 1 and 2 are shown in model 4a and 4b. Therefore, hypothesis 3 will also show no significant
effects.

Negative binomial regression
A negative binomial regression has been conducted as an alternative analysis as the dependent variable,
board performance, is a count variable. This is a variable that represents the number of times an event
occurred (Blevins, Tsang, & Spain, 2015). In this study, this is the quantitative number of motions and
amendments within a particular board meeting. Dealing with this count variable, a more specialised
regression can be performed based on the Poisson model (Blevins et al., 2015). In addition, as the
dependent variable is overdispersed (mean 1.660 < 4.980 variance), a special iteration of the Poisson
model, the negative binomial regression, is performed with regard to hypothesis 2. Hypothesis 1 does
not have a count variable as dependent variable, so a negative binomial regression cannot be used as an
alternative analysis. However, no significant effect with regard to hypothesis 2 has been found, as shown
in model 5.

4.4 Post-hoc analysis: affect intensity differences women and men

To peruse whether the non-significant findings can be explained by a failure to find support for the
assumption that men and women differ in their affect intensity, an independent samples t-test is
conducted. Table 9 shows the descriptive statistics and t-test results of the differences in affect intensity
levels of men and women within the general boards of the sample. As women are not represented in all
boards, the number of observations for affect intensity of women is lower than for men. The independent
samples t-test for the general board is found significant (p < 0.01), implying there is indeed a significant
difference between women and men in affect intensity.
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5 – Discussion
5.1 Discussion and contributions
In this section, the results of the analyses are discussed, leading to contributions to the scientific
literature in terms of boundary conditions and suggestions for further research, which will be elaborated
on per hypothesis for overview purposes after the central question of the study is repeated. As this study
aims to investigate the mediating role of affect intensity in the board gender diversity – board
performance relationship, the central question of this study is as follows:
‘What is the influence of board gender diversity on board performance and does affect intensity
(partially) mediate this relationship?’

The first hypothesis, with regard to the positive effect of board gender diversity on affect
intensity, is found to be not significant and is thus rejected. Apparently, the level of board gender
diversity does not have a significant, positive impact on the level of affect intensity in the board of
directors, in contrast to what was expected according to the theory. Although women are indeed
significantly showing higher affect intensities, as theorized, this study implies that board gender
diversity does not have a significant impact on the affect intensity measured on board-level. An
explanation might be that the second mechanism explaining the level of affect intensity (emotional
contagion) is not applicable to this study’s context. For example, the mechanism might not work for
groups in a professional working environment and, as a result, is not applicable for boards of directors,
implying a boundary of the mechanism. As this study only investigated the effect of the board gender
diversity level, the mechanism of emotional contagion is not specifically tested. Therefore, as women
are indeed found to express more affect intensity, further research could investigate the underlying
dimensions of the influence of the individual affective states of men and women on the affective
intensity on board-level to see if this mechanism is applicable to boards of directors and explore the
boundaries of the mechanism. In addition, although women are measurably showing more intense affect,
it may also be possible that some board members’ experienced affect intensity differs from the affect
intensity recognized by the API algorithm. Although Choudhury et al. (2019) argue that the data output
of the API algorithm can be treated with reasonable validity, there could be differences in experienced
and expressed affect intensity. For example, individuals can range from those who ignore their own
affect intensity to those who emphasize it as a part of their emotional experience (Feldman, 1995). In
addition, Jarvis (2017) argues that people face social pressures to act with feigning behaviour frequently,
and decouple their expressed emotions in valence and/or intensity from their own experiences as a
mechanism to meet social expectations. As this influences the affect intensity level on board-level, this
could possibly influence decision-making processes and thus board performance. Therefore, feigning
behaviour could be a third mechanism explaining the level of affect intensity within professional
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working environments like boards of directors, whether there are gender differences in this feigning
behaviour or not, which could be examined in further research. Concluding, the current literature of
(gender differences in) affect intensity is found to be not applicable to boards of directors, leading to
boundaries of the existing literature and a suggestion for further research in order to specify the
underlying mechanisms of affect intensity within boards of directors in the literature.
The second hypothesis, on the positive effect of affect intensity on board performance, is found
to be not significant as well, and is thus rejected too. Although Forgas’ (1995) Affect Infusion Model
(AIM) has been incorporating affect in the information processing function that boards have, the two
mechanisms of this model are found to be not applicable to this professional working environment or
are compensated by another mechanism. An explanation for this might be that board members make
decisions in order to get the best possible outcomes for their organization instead of letting affect
intensity influence their decision-making process, as Maitlis and Ozcelik (2004) state that decisionmaking is as result of people’s preferences and consequential expectations of their decisions. Here,
individuals take the expected satisfaction or disappointment for potential consequences they will face
with potential outcomes into consideration (Maitlis & Ozcelik, 2004). This might imply that affect
intensity is less relevant in the decision-making processes within professional working environments
like boards than expected. Research of Adams and Funk (2012) have shown that male and female
directors fundamentally differ in their beliefs, but in other ways then the general population does. An
explanation could be that board members differ from the general population and think and act on behalf
of the organization instead of their own. This sets the stage to sharpen the theory on the effect of affect
intensity on performance within boards of directors, as the existing literature is found to be not
applicable to this study’s context and thus is found to have boundaries. In addition, the average board
of this sample contains 30 members, while the average board size is approximately 10, as found by
research of Coles, Daniel, and Naveen (2008). This could provide another explanation of the nonsignificant effect of affect intensity on board performance, as previous research on emotional contagion
is mainly conducted at small groups (2-4 participants) (Barsade, 2002). As a result, affect could be less
shared within bigger groups like boards, leading to an interesting further research subject to broaden
literature on (board) affect. Hereby, differences in the effect of affect intensity within small and larger
groups could be investigated to sharpen the literature and determine boundary conditions.
To explain the not statistically proven mediating effect of affect intensity within the relationship
of board gender diversity and board performance, the third hypothesis can be split in two: the direct and
the indirect effect of board gender diversity on board performance. In previous board gender diversity
literature on the effect on performance, outcomes are inconclusive. Therefore, finding no significant
relationship in this study is not a completely unexpected scenario. Although a lot of previous studies did
find positive significant effects for the direct effect between board gender diversity and performance,
this study is thus not able to agree. Although previous literature is mainly about the relationship with
firm performance, expected was that the same relationships hold for board performance, as the latter is
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a result of decision-making (Ali et al., 2014) and thus the board’s functioning of their roles (Hillman &
Dalziel, 2003), influencing the firm’s outcomes and thus performance (Boivie et al., 2016). An
explanation might be that there are more mechanisms than board performance significantly explaining
firm performance, which means that the literature about the effects on firm performance could differ
from effects on board performance. In addition, perhaps more dimensions, next to the number of motions
and amendments (dependent variable), lead to a particular board performance. Here, further research
could specify the underlying dimensions and broaden literature on these mechanisms affecting board
performance more to contribute to the investigation of the intervening mechanisms of the “black box”.
However the main analysis did not find any statistical support for the direct relationship of board
gender diversity with board performance, a robustness check excluding 15 observations did find a
significant effect. Here, observations containing a lower percentage (<50 percent) of static frames per
meeting the API algorithm has been able to calculate scores for are excluded, meaning that the meetings
with less affect scores (represented in percentages) are excluded from the sample. This robustness check
implies that for better represented meetings, in terms of percentages of affect scores calculated, the direct
effect of board gender diversity on board performance is significantly detected. This implies that the
relationship of board gender diversity – board performance might be sensitive for measurement
methods. Therefore, this relationship is thus still interesting to be investigated. Further research could
ensure using better quality videos and/or static frames (only the right people in frames, with the right
angle and light etcetera), and/or including only frames representing the actual time that motions and
amendments are discussed, instead of including the whole meeting. This in order to get a higher
percentage of affect scores calculated by the API algorithm, and/or to enlarge the percentage of frames
where a decision-making process is captured, resulting in a more precise data analysis.
Lastly, the mediating (indirect) effect of affect intensity on the board gender diversity – board
performance relationship could not be statically proven in this study, as a logically result of the first and
second hypotheses being rejected. Three explanations for this may be provided. Firstly, this study is the
first study on affect intensity within the context of the board and board performance on this scale.
Consequently, the Dutch water management authority’s boards are possibly not aware of the importance
of the availability and/or quality of their videos for, e.g., research purposes, resulting in a smaller sample
size than could be theoretically possible and less representing affect measurements per meeting.
Secondly, there is not a very large amount of literature that could have been used creating the theoretical
framework for the context of this study. In addition, literature on affect intensity is found to not have
strict enough boundary conditions at this moment, resulting in the literature being not generalizable to
all kinds of different groups and settings such as board of directors. Consequently, the theoretical
framework based on existing literature is found to be not optimal enough to perform the best possible
analyses and find significant results. Exploring the boundary conditions mentioned in this discussion
more will help in specifying relationships in order to conduct the best possible research in the future.
Lastly, research suggests that the relationship between affect intensity and decision-making performance
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might be nonlinear (Seo & Barrett, 2007), as exceedingly high intensity affective states interfere direct
with individual’s short-termed memory capacities and their attendance abilities, possibly resulting in a
lower performance in decision-making processes (Barrett, Tugade, & Engle, 2004). However, in this
study this is found not the case as the squared variable of affect intensity is found non-significant in a
curvilinear regression (appendix VI).

5.2 Limitations and further research
This study’s results contribute to the literature in several ways and some findings could be used as
starting point for further research as described in the discussion. However, there are some limitations in
this study as well, leading to suggestions for further research. To start with, further research could
investigate the mediating effect of affect intensity in the board gender diversity – board performance
relationship using different methods to enrich the literature on this new perspective within boards even
more, adding up to the findings of this study. First, the level of affect intensity could be measured using
a different method. For example, FaceReader, a program investigating affect by analysing videos, could
be used. Second, the level of affect intensity could be measured using human measurements by
questioning the board members’ affective experiences, instead of measuring the expressed affective
states by algorithms. Third, the “black box” with regard to the underlying mechanisms between board
(gender) diversity and performance needs to be explored more and in different ways to understand how
boards increase their performance. Possibly, the inclusion of valence could provide a more complete
model. Although the axes of the circumplex model of affect (Russell, 1980) are argued to remain
independent of each other (Thayer & Miller, 1988), both valence and affect intensity are defined as
subjective affective experiences (Russell, 1989) and might therefore be more correlated in practice than
theorized. Next, the role of culture should not be underestimated. Culture could have an effect on the
underlying dimensions between board (gender) diversity and board performance, addressing possible
effects of cultural differences in different studies. For instance, in a culture that is very open to
discussions, individual board members are making decisions in order to get the best possible outcomes
for the organization, regardless of their own affective state. Here, affect intensity will rarely be
associated with more emotional contagion which eventually is expected to influence board performance.
However, in other cultures the level of affect intensity could have a higher impact on emotional
contagion, resulting in a higher level of a group’s affective composition, resulting in affect intensity
having influence on board performance. In addition, the dependent variable in this study is measured
counting the quantitative number of motions and amendments discussed within one particular meeting.
Here, board performance is thus measured per meeting. As literature on firm performance is mostly
measured on year-level, this study might be too narrow in terms of measured performance. However, as
not all Dutch water management authorities have started displaying their board meetings online or have
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started this only recently, not enough data could have been captured for this study to investigate the
board’s performance on year-level. It might be possible that this kind of video analysing studies could
be conducted more in the future, as more and more data gets available. Last, the context of this study is
a very specific one. Therefore, the generalizability to other industries may be complicated. Since the
general board members are mostly elected externally, the results of the study cannot be interpreted
without considering its context. Moreover, the (board) performance of water management authority
directors is dependent on different performance indicators than, for instance, directors of a large
multinational.

5.3 Practical relevance, managerial implications, and recommendations
Although this study is not able to accept any of the hypotheses, it is offering some implications for
practice since the context of this study allows to interpret research results in low-biased environments.
As mentioned before, directors are elected publicly by the residents of the water management authority’s
area or via stakeholder positions, which ensures a low bias caused by this selection process. The most
important lesson is that board gender diversity and board performance could be positively related,
however this is only found by the robustness check excluding some observations with less analysed
static frames (measured in percentages), and not by the main analysis. Therefore, with some caution,
the selection of directors in the board can be seen as strategically important to organizations. The
selection process of the board of directors can be seen in a different perspective when considering the
advantages and disadvantages of board gender diversity. Since board gender diversity is found, in a
robustness check, to be positively related with board performance, it could be recommended to ensure
a certain number of women representing the board. This could be accomplished by stimulating women
to participate in the board by radiating a gender supportive climate. In the context of this study, the
government and/or the authorities could focus more on creating and/or maintaining a gender supportive
climate within the organization, on the representation of women in the board, and on searching and
approaching women to consider a board position.
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6 – Conclusion
In order to come to a conclusion, the central question of the research is important to have in mind.
Therefore, the central question will be mentioned one last time, and is as follows:
‘What is the influence of board gender diversity on board performance and does affect intensity
(partially) mediate this relationship?’
Answering the request of Hoobler et al. (2018) to investigate the “black box” and examine how woman’s
leadership affect organizations, this study tried to provide an explanation for the board gender diversity
– board performance relationship by adding social-psychological aspects as a new perspective to this
relationship. Hereby, this study contributes to literature in several ways, yet the most important is the
inconclusive result on the direct relationship of board gender diversity on board performance and
therefore automatically the mediating role of affect intensity. Previously, scholars have theorized the
gender diversity – affect intensity and the affect intensity – performance relationships. However, this
study is the first to empirically investigate these two relationships combined into a mediating
relationship. In addition, this study is also among the firsts that brings in the social-psychological aspect
of the new perspective of affect intensity within decision-making in boards. The findings suggest that
the two theorized relationships do not hold in this practical context, leading to boundary conditions on
the existing literature in terms of applicability. Therefore, the mediating relationship automatically is
not proven either. Although the main analysis did not find a significant effect for the direct relationship
of board gender diversity on board performance, a robustness check excluding some observations with
less analysed static frames (measured in percentages) did find this significant relationship. This might
imply that future research could find significant results considering this direct relationship by optimizing
the analysable data. Also, future research could include different variables to examine the relationship
and the underlying mechanisms involved to further explore the “black box” and add new pieces to this
large puzzle to contribute to this big literature gap.
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II – Python scripts
II-a Static frames to JSON script

II-b JSON files to CSV script
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III – API output (examples)
III-a JSON output

III-b CSV output
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IV – Extended descriptive statistics
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V – Winsorized variables
V-a Board performance
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V-b Affect intensity
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VI – Curvelinear regression affect intensity
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