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Abstract

Since the second wave of feminism started in the 1960s, women have made progress in the

labour force. However, persistent challenges such as low representation in specific fields,

limited access to high-ranking positions, and the gender pay gap continue to hinder gender

equality. Overcoming these inequalities is crucial for empowering women and challenging

societal norms. In this dissertation, we use different methods to investigate how the illu-

sion of feeling incompetent, gender biases around working in teams with women, and the

gender wage gap contribute to the challenges faced by women. Firstly, we use anchoring

vignettes in a survey to examine whether impostor feelings, characterised by individuals

mistakenly perceiving themselves as incompetent despite external evidence of success,

discourage women from pursuing fields where they are traditionally underrepresented,

such as academia. We observe a negative relationship between impostor feelings and

the likelihood of students pursuing further studies. This limits human capital accumu-

lation which can perpetuate gender disparities in the labour market. Secondly, we use a

university-based field experiment to explore whether gender perceptions influence team

relations and performance. We note a lower willingness to work in randomly assigned

teams that have more women, despite majority-female teams outperforming other team

types. Since individuals that are less included in their team have fewer opportunities to

build upon their human capital, bias against having more women in a team can limit

women’s career progression. Lastly, we look at the broader effects of gender inequality,

specifically the gender pay gap. Using administrative data pertaining to South Africa’s

formal economy, we find that the income differential by gender widened from 2008 to

2021. This lower pay negatively impacts women’s economic autonomy. Also, we note

that the gender pay gap is largest at the 90th percentile of the income distribution in

high-skill sectors suggesting women earn less than men at top-level management posi-

tions. These findings together highlight that women still struggle with gender equality in

the labour market.
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1 Introduction

Gender inequality within the labour market continues to be an important challenge in

South Africa and globally. The persistent disparity experienced by women is a cause for

concern, especially considering that the Gender Inequality Index has stagnated at 0.465

since 2019 (United Nations Development Programme, 2023). Research has shown that

moving towards gender equality can have substantial positive effects on the economic

development of a country (Klasen, 2018). Further, gender inequality also affects the

individual. Societies with traditional gender views may limit female representation or

discriminate against women in the labour market. Discrimination against women is also

correlated with higher stress and anxiety levels (Batool, 2020). In addition, restricting

female representation in the labour market may contribute to the gender pay gap, which

has implications for the financial circumstances of female-headed households.

While previous research has explored various factors influencing gender inequality

in the labour market, there are still unexplained drivers of this disparity (e.g. Azmat

& Petrongolo, 2014; Ceci et al., 2014; Goldin, 2006). Therefore, our objective is to

contribute to the existing literature by identifying additional factors that may help explain

the gender disparities in the labour market. Specifically, we aim to investigate how gender

differences in impostor feelings, gender biases around working in teams with women, and

the gender wage gap contribute to the challenges faced by women.

The introduction is structured as follows: first, we provide background on the fem-

inist movement. Then, we explain the challenges faced by women in the labour market.

Next, we set out our main research questions, and finally, we summarise the three chapters

comprising this thesis.

1.1 Background: the feminist movement

The second wave of feminism that occurred from the 1960s to 1980s was an important

social movement for women in the western world (Mendes, 2011). This movement sought

to combat gender-based discrimination and advocate for equal rights between men and
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women. This included initiatives such as equal pay and granting women access to educa-

tional and employment opportunities that were previously reserved for men (Fairbairns,

2003). During this period, Mendes (2011) found that only 50.27% of articles covering

this social movement were in support of gender equality. Further, the low rate of fe-

male inclusion across fields and positions from the 1960s to the mid-1980s shows that

only a limited number of corporations supported the notion of equal opportunities that

the feminist movement was advocating for (Ng & McGowan, 2023). Therefore, not all

individuals were in favour of accepting women into domains previously held by men.

Further, the feminist movement primarily focused on women’s access to employment

and tertiary education. During this movement, women did not make significant strides

in challenging the societal expectations and traditional roles imposed on them. These

prevailing norms can significantly restrict women’s presence in the labour market, while

also diminishing their autonomy (Kabeer, 2008).

Despite the advancements made in granting women access to the labour force and

tertiary education, it is important to acknowledge that the accumulation of human capital

by women has reduced but not eliminated gender disparities (Goldin, 2006). Further,

women encounter a variety of challenges in the labour force which can be correlated with

social norms. The United Nations Development Programme (2023) argues that gender

equality will not be achieved without addressing social norms that are biased against

women.

1.2 Labour market challenges for women

Despite women attaining similar levels of human capital as men, gender differences per-

sist in the labour market (Azmat & Petrongolo, 2014). These differences include three

interconnected factors: discrimination, preferences, and productivity.1 Challenges in the

labour market include underrepresentation of women in specific fields and positions, social
1Discrimination in the setting of the labour market refers to men and women earning different income,

despite being equally productive. While preferences may be related to job sorting in which men and
women self-select into occupations. Individual preferences also refer to whether individuals are willing to
work with women or see women as capable as men. Lastly, norms around women being the primary care
giver for children is related to the assumption that women are less productive. (Azmat & Petrongolo,
2014)
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preferences against working with women, and the gender pay gap.

Women have been integrated into many fields since the feminist movement fought

for the right to have employment opportunities for women (Kahn, 1995). However, the

Science, Technology, Engineering and Mathematics (STEM) fields have been known for

the low representation of women. Lundberg and Stearns (2019) draw parallels between

the Economics and STEM disciplines, highlighting the persistent gender inequality in

these fields and the misrepresentation of women in top positions (American Economic

Association, 2019).

The American Economic Association (2019) finds that the gender ratio of economists

in the United States is two men to each woman below the age of 54. Above the age of 54,

there are six men to each woman. Similarly, in European universities and business schools,

women are more likely to occupy junior-level positions (38%) instead of high-ranking

positions such as Professor and Associate Professor (27%) (Auriol et al., 2022). The same

trend is observed in South African academia, where the distribution of women in academic

posts by level shows a decreasing trend from Junior Lecturer (92.1%) to Professor (30.4%)

(Hitchcock, 2019). These figures illustrate the ‘leaky pipeline’ phenomenon; where the

representation of women diminishes as employees progress to senior positions.

This leaky pipeline effect is also apparent in the enrollment rates of women in eco-

nomics programs at tertiary education institutions, where the proportion of female stu-

dents declines from the masters (46%) to the doctoral (40%) level (Department of Higher

Education, 2020). Studies find that women experience more intense impostor feelings

than men in higher education settings (Jöstl et al., 2012), and that individuals from mi-

nority groups are more susceptible to these feelings too (Bravata et al., 2020). Ceci et al.

(2014) find that women have lower salaries, tenure rates and job satisfaction relative to

males in economics. This may correlate with the leaky pipeline for women in the field.

Social preferences favouring men in work environments may persist even when women

exhibit equal productivity and efficiency relative to men. For example, studies show that

individuals rate women’s political performance more harshly even when the performance

is equal to that of a man (Beaman et al., 2009). Further, exposure to female leaders does

3



not significantly alter the community’s preference for male leaders (Beaman et al., 2009).

Despite men and women having equal performance, men are more likely to be hired

as political leaders since social norms correlate with men being seen as better political

leaders (United Nations Development Programme, 2023).

The role of gender discrimination is evident in various labour market scenarios.

Moss-Racusin et al. (2012) find evidence of bias in hiring: both men and women faculty

members rated male candidates more competent compared to identical female candidates.

Further, when academic hiring committees consist solely of men, women are less likely

to be promoted to associate and full professor positions, while the gender promotion gap

diminishes when women are included in the committee (De Paola & Scoppa, 2015). This

gender bias is not limited to academia. Rice and Barth (2016) found a preference against

hiring female candidates who exhibit ‘typical’ female attributes, such as being nurturing

and kind. Entrenched social norms may contribute to discrimination, emphasising the

need for greater female representation in unexpected domains to promote equality and

challenge prevailing norms (Azmat & Petrongolo, 2014). An increasing share of women in

faculty has a positive relationship with the uptake of female students in traditionally male-

dominated disciplines, due to the faculty’s mentoring role with these students (Bayer &

Rouse, 2016; Carrell et al., 2010; Hale & Regev, 2014; Zeldin & Pajares, 2000). Both men

and women have a preference for male-majority teams when completing male-stereotyped

tasks (Fenoll & Zaccagni, 2022). These persistent cultural norms may mean that gender-

diverse teams have difficulty working effectively due to gender discrimination.

The gender wage gap is a persisting issue of inequality in the labour market, despite

the notion of equal pay having begun more than 60 years ago. Occupational segregation,

where certain occupations are dominated by a specific gender, contributes to differences

in human capital accumulation decisions between men and women, limiting the range of

occupations accessed by women and affecting individual wages (Loutfi, 2001). Various

studies have attempted to explain the gender wage gap through differences in human

capital accumulation, and occupational and industry segregation (e.g. Bhorat & Goga,

2012; Mosomi, 2019; Ntuli, 2007). Even after accounting for these differences, findings
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indicate the presence of gender discrimination as a contributing factor to the income

difference by gender (Grün, 2004). The United Nations Development Programme (2023)

reports that the gender pay disparity is more closely correlated with gender societal norms

than gender differences in educational attainment.

These challenges in the labour market are well-documented, and researchers have

sought to understand the underlying mechanisms that contribute to the obstacles faced

by women. Our aim is to contribute to this body of work by investigating how impostor

feelings, gender biases evident in teams, and observing the trend of the gender wage gap

all contribute to challenges faced by women.

1.3 Research questions

With this thesis, we investigate the challenges women face in the labour market using

surveys and an experimental approach. The setting of higher education provides a pre-

employment focus to determine whether there is a gender difference in the decision to

study further due to impostor feelings. This affects human capital accumulation for an

individual and therefore subsequent wages earned. With the use of teams (which are

common in both higher education and workplaces), we investigate whether gender biases

influence the willingness of an individual to work in the same team for a future project.

Teamwork gives individuals an opportunity to build upon human capital accumulation,

however, being part of a high-performing team usually relies on selection decisions by

managers or other team members. If women are less included in these teams, this can

negatively impact their human capital development and experience gained from team-

work. Finally, we zoom out to look at the broader effects of these and other gender

differences. Specifically, we use administrative data to examine the gender wage gap to

assess whether pay inequalities in the South African labour market have been reduced.

For the first research question, we investigate the relationship between the impostor

phenomenon, gender, mentors and the decision to study further. The impostor phe-

nomenon is defined as "individuals that are successful by external standards but they

have an illusion of personal incompetence" (Clance & Imes, 1978, p. 1). Investigat-
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ing how these feelings can deter competent individuals from pursuing further study, we

gain insights into the factors shaping individual choices. The decision to study further

has effects on human capital accumulation which can perpetuate gender differences in

the labour market. Additionally, the decision to study further has personal economic

consequences, as individuals with only an undergraduate degree on average have lower

income levels compared to those with postgraduate degrees (Dlamini & Adams, 2014).

Restrictive gender norms can be challenged by raising awareness of women in traditionally

male-dominated domains and promoting better female representation in the labour force

(Jayachandran, 2021). Studies find that a higher share of women in faculty is related to

an increase of female students due to their mentoring role with students in traditionally

male-dominated study areas such as economics (Bayer & Rouse, 2016; Hale & Regev,

2014) and STEM fields (Carrell et al., 2010; Zeldin & Pajares, 2000). We contribute to

the literature by using anchoring vignettes which is a methodology not commonly used in

economics. Through anchoring vignettes, we focus on isolating the connection between

impostor feelings and the decision to pursue further studies. This unique approach in-

volves presenting a vignette that solely delves into the details of impostor feelings and

then prompts the participant to advise the character in the vignette on whether to con-

tinue their studies. The isolation of these two factors is important to determine the

influence of impostor feelings on educational decisions independently of external options,

personal factors, and financial considerations, which are likely to influence individuals’

choices regarding further education.

Given male dominance in many fields, including economics, finding teams that em-

brace female members can impact women’s experiences within these domains. The second

research question investigates the relationship between the gender composition of a team

and individuals’ willingness to continue working in the same team for future projects.

Additionally, we determine whether gender attitudes influence this willingness to collab-

orate in the same group again. Examining this relationship helps to understand team

dynamics. This has economic importance as the gender composition of a group can af-

fect the team’s performance (Hoogendoorn et al., 2013). Further, the interaction of the
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team has human capital development considerations for individuals that make up the

team (Wang et al., 2022). If women are less included, they have a smaller chance of

gaining experience and building upon their human capital. Moreover, the interaction

of team members can influence whether the working environment is perceived positively

or negatively, contributing to performance differences between teams (Ivanova-Stenzel

& Kübler, 2011). The group interaction within a diverse team can influence the hiring

decisions for the next individual to join the team, therefore influencing diversity consider-

ations. Existing research has primarily focused on the relationship between team gender

composition and team performance (e.g. Fenoll & Zaccagni, 2022; Hoogendoorn et al.,

2013; Städter et al., 2022). Building upon this, we aim to determine whether the gender

makeup of a group relates to individuals’ willingness to collaborate in the same team for

future projects and whether this preference is rational given the team’s performance. We

test a novel method to measure gender attitudes to limit experimenter demand effects.

For the third research question, we explore the evolution of the gender wage gap in

the South African formal economy. Our objective is to determine how wage inequality

by gender has changed over the past decade and whether women have made strides in

their representation in the formal economy. This earned income disparity has important

implications, as female-headed households become more common in South Africa (Statis-

tics South Africa, 2022). These implications include less costly opportunities for children

raised in female-headed households. Prior studies have estimated the income differential

by gender using surveys, which can have misreporting issues related to income (e.g. Bur-

dín et al., 2022; Pedace, 2000). We contribute to this literature by using administrative

tax data to calculate the gender wage gap using actual employment income for the formal

economy.
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1.4 Chapter summaries

1.4.1 Impostor feelings and academic decision making: an anchoring vignette

approach

This chapter investigates the relationship between impostor feelings and academic deci-

sion making. In general, women have a higher tendency of experiencing impostor feelings

relative to men (Cowie et al., 2018; Cusack et al., 2013; Jöstl et al., 2012). This may

help to explain the low representation of women in economics, however, it is important

to broaden our focus beyond economics, as the issue of underrepresentation of women in

senior positions extends to other academic disciplines as well (Dlamini & Adams, 2014).

Self-report measures typically used to assess the impostor phenomenon (IP) rely

heavily on an interpretation of subjective questionnaires. This study uses two types of

anchoring vignettes to increase the comparability of responses. The first type involves

respondents reading about four characters with varying levels of impostor feelings and

then ranking themselves among these characters to assess their own impostor tendencies.

These vignettes are useful to obtain a common benchmark across all respondents to

improve the likelihood of objective responses. The second set of vignettes details two

characters who have different levels of impostor feelings (one character has impostor

feelings, while the second character does not have impostor tendencies). Respondents

need to advise these characters on whether the characters should study further. By

removing personal variables, these vignettes help to control for the relationship between

impostor feelings and the decision to study further.

The findings of this chapter align with existing literature, as our sample indicates

that women exhibit higher levels of impostor feelings compared to men. We also discover

a negative correlation between an individual’s impostor feelings and their likelihood of

pursuing further studies, irrespective of gender. Furthermore, participants consistently

advise characters with impostor feelings against continuing their studies compared to

characters without such feelings. Importantly, the presence of a mentor is a significant

predictor in the decision to pursue further studies, indicating the influential role mentors
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play in respondents’ decision making, even when these respondents experience impostor

feelings.2

1.4.2 The role of team gender composition and gender attitudes in willing-

ness to work in a team

In Chapter 3, we examine the impact of the gender composition of a team and of team

member’s gender attitudes on an individual’s willingness to collaborate in the same team

for future projects. Workplaces often have some choice in terms of team members, where

managers can choose team members working on particular projects. Similarly, in a univer-

sity setting, group projects often allow students to choose their own group. The existing

literature presents conflicting findings regarding whether single-gender or mixed-gender

teams are associated with better team performance. However, it is possible that the

social dynamics within a team can also serve as a predictor of team performance.

Our experimental setup involved third-year economics students who were required to

complete a group project for course requirements. We assigned students to groups of four

based on their gender, resulting in five types of teams: male-only, male-dominant, gender-

balanced, female-majority, and female-only teams. Students were informed that a second

group assignment would be part of the course, and they would have the opportunity to

express their preference for either remaining in their assigned groups or choosing their

own groups for the second project. After submitting the group project, students were

asked to complete a survey that assessed group dynamics and allowed them to convey

their preferences for group allocations in the second project. This allowed us to create

an incentivised group choice as our variable of interest.

Within this survey, we used a new method to elicit gender attitudes. We presented

participants with a fictional email exchange between a team and their manager, detailing

the team’s tasks for the upcoming week. In these scenarios, the team consisted of two

men and two women, all described as having the same level of experience and education.
2This chapter has been accepted for publication in 2023: Pleace & Nicholls. (2023) [Forthcoming].

Impostor feelings and academic decision making: an anchoring vignette approach. Studies in Higher
Education [online].

9



In one situation, the manager assigned administrative tasks to the female team members,

while the male team members received tasks aligned with their degrees. In the second

scenario, the opposite allocation occurred, the manager allocated administrative tasks

to the male team members, while the female team members received responsibilities

matching their qualifications. Participants were shown both emails in random order. For

each scenario, respondents were asked to indicate which individuals they believed had

better career advancement opportunities, higher contentment, and whether the manager

should reallocate tasks within the team. This allowed us to create variables indicating

awareness of discrimination against each gender, and a gap between these, which we

interpret as individuals having a pro-male bias.

From this study we find that individuals are less willing to remain in female-dominant

groups relative to male-majority and gender-balanced teams. Both the gender compo-

sition of the team and the gender attitudes of an individual are significant predictors

of whether respondents are willing to work in the same team for a future project. Im-

portantly, we find that the preference against female-dominant teams is not rational, as

female-dominant teams outperformed all other teams with fewer female members. We

therefore note that predictors to determine the individual’s willingness to remain in the

same team for a future project differ from the factors which matter for team performance.

1.4.3 The gender wage gap in South Africa: insights from administrative tax

data

Chapter 4 focuses on gaining insights into the gender wage gap within South Africa’s

formal economy using administrative tax data. This study holds significant importance

in understanding the advancements made by women and challenging traditional societal

norms that restrict women’s roles to caregiving within the home.

This chapter investigates the evolution of the gender wage gap in South Africa’s for-

mal economy from 2008 to 2021. Through descriptive analysis, we observe an increase in

the proportion of women employed in the formal economy, indicating the growing neces-

sity of dual incomes and the rise of female-headed households needing income (Statistics
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South Africa, 2022). Examining the trends of the gender wage gap, we find that in 2008,

women earned approximately 89 cents for every R1 earned by men. By 2021, this ratio

decreased to 78 cents. Notably, the disparity is most pronounced in the tails of the earned

income distribution. Using linear regression analysis, we observe a male income premium

of 29.3% at the mean.

As the inequality is highest at the tails of the distribution, we use quantile regression

analysis to determine how inequality changes over the conditional earned income distri-

bution. We note that the left tail (representing the ‘Poorest 10%’) exhibits the largest

gender pay gap in comparison to the rest of the distribution. However, it is important to

note that our assessment of the earned income differences by conditional quantile solely

considers income earned in the formal economy. As a result, we cannot accurately esti-

mate the gender wage gap in this conditional quantile as we cannot account for income

earned in the informal sector, which may contribute to earnings in the left tail of the

conditional income distribution.

To gain insights into the wage discrepancy at the upper end of the earned income

distribution, we focus on the high-skill sector within the formal economy, as the formal

economy predominantly accounts for earned income earned in this sector (Mattos &

Ogura, 2009). Despite a significant presence of women in the high-skill sector, women

occupy lower-paying positions on average within a field. For example, in the medical

field, women are predominantly nurses, while men are more likely to hold higher-paying

positions like doctors. This speaks to occupational segregation. As the wage disparity

differs across the earned income distribution, we determine the pay differential along

the earned income distribution using quantile regressions. We observe that the ‘Richest

10%’ conditional quantile experiences the greatest gender inequality, with men earning

26.11% more than women. We suggest that this disparity can likely be attributed to the

limited representation of women in top management positions and the income gap within

managerial roles.

These findings carry significant implications for women’s economic autonomy. While

South Africa’s formal economy has witnessed progress in terms of increasing the number
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of employed women, this reflects a positive shift away from the traditional social norms

that confine women to domestic roles. However, women continue to face undervaluation

in the formal economy, as evidenced by their lower earnings compared to men. Moreover,

it is concerning that the mean gender wage gap has widened since 2008.3

The following three chapters present each of the papers comprising this thesis. The

final chapter notes concluding insights.

3This chapter has been accepted by a working paper series in 2023: Pleace, Clance & Nicholls. (2023)
[Forthcoming]. The gender wage gap in South Africa: insights from administrative tax data. SA-TIED
working paper series [online].
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2 Impostor feelings and academic decision making: an

anchoring vignette approach

2.1 Introduction

Emotions and perceptions play a crucial role in everyday economic decisions (Andreoni,

1990; Gneezy et al., 2014; Lerner et al., 2004). The Impostor Phenomenon (IP) occurs

when individuals believe that they are not as competent as they are perceived to be. These

individuals, known as impostors, experience a disparity between their own perceived

competence and how others perceive them (Clance & Imes, 1978). Impostor feelings can

have a significant impact on an individual’s productive capacity, as they are more likely

to experience burnout, stress, and reduced job performance compared to those who do

not have impostor feelings (Bravata et al., 2020).

Numerous studies have found that women tend to experience impostor feelings more

frequently than men (e.g. Cowie et al., 2018; Cusack et al., 2013; Jöstl et al., 2012). Addi-

tionally, impostor feelings are prevalent among individuals belonging to minority groups

(Bravata et al., 2020). Consequently, women, especially in male-dominated professions,

may be more prone to impostor tendencies relative to men.

Since the feminist movement gained momentum from the 1960s, the integration of

women into the workforce has occurred across various fields (Kahn, 1995). However, the

economics discipline continues to face challenges in achieving gender equality (Lundberg

& Stearns, 2019), with limited representation of women in top positions (American Eco-

nomic Association, 2019; Auriol et al., 2022). Economics exhibits a similar level of female

representation to the Science, Technology, Engineering, and Mathematics (STEM) fields,

which are widely acknowledged for their inadequate female representation. This lack of di-

versity not only impacts the range of perspectives considered in policy-making (Lundberg

& Stearns, 2019), but also hampers the development of innovative solutions to address

existing problems (Bayer & Rouse, 2016). Research has shown that exposing female stu-

dents to female faculty members increases the likelihood of female students choosing to
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major in economics (Porter & Serra, 2020) and STEM fields (Zeldin & Pajares, 2000).

The objective of this study is to examine the association between impostor feelings

and academic decision making. Considering that women in the field of economics may ex-

perience higher levels of impostor feelings compared to men, this may be one explanation

contributing to the underrepresentation of women in economics. As the underrepresen-

tation of women in senior academic positions is not limited to the economics discipline

(Dlamini & Adams, 2014), we expand our focus to include other academic fields too.

This investigation is important because individuals might refrain from pursuing further

studies as a result of experiencing impostor feelings, despite these feelings not aligning

with their actual competence (Clance & Imes, 1978).

An individual’s decision to study further will impact their accumulation of human

capital. This has economic consequences since a lower education level negatively affects

the wage earned in the future (Abel & Deitz, 2014). For example, a salary report for

economists shows that PhD economists earn more income than economists without a

PhD (McClung & Edwards, 2022).

Our research contributes to the literature in two ways. Firstly, we determine whether

impostor feelings are associated with the willingness to pursue further education. Under-

standing such connections can inform targeted policy interventions to improve the rate of

further studies among competent students who experience impostor feelings. To the best

of our knowledge, the literature does not have many cases of using developing countries

as a context to study these relationships.4 Secondly, our survey incorporates anchoring

vignettes for three reasons: (i) when individuals contemplate their own decisions about

pursuing further education, numerous factors come into play, including personal and fi-

nancial considerations, and specific outside options. By removing personal variables, the

vignettes act as a robustness check to isolate the relationship between impostor feelings

and the decision to pursue further studies, controlling for all of the other factors. (ii)

Since participants subjectively interpret survey questions, their responses may not be

directly comparable. The incorporation of anchoring vignettes addresses this concern by
4The majority of papers studying the relationship between IP and the academic environment or IP

and support systems are set in the United States.
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providing participants with a reference point against which they can assess their own im-

postor feelings. This approach improves the comparability of answers across participants

(Chevalier & Fielding, 2011; Kristensen & Johansson, 2008). (iii) Our use of vignettes is

motivated by the findings of Exley and Kessler (2022), who discover that women tend to

evaluate their own performance more negatively than men. However, this performance

gap diminishes when women evaluate the performance of other women. With vignettes,

we aim to enable a more objective evaluation of scenarios.

Our results are in line with previous findings where women in our sample are more

likely to have intense impostor feelings compared to men (Cowie et al., 2018; Cusack

et al., 2013; Jöstl et al., 2012). Also, we note a negative relationship between IP feelings

and the willingness of an individual to study further. This relationship is robust to

individuals making decisions for fictional characters when the decision to study further

depends on the character’s IP feelings. The support of a mentor is a significant predictor

of an individual’s willingness to study further.

The remainder of the chapter proceeds as follows: Section 2.2 provides a review of

the literature. We describe the methodology in Section 2.3 and present the results in

Section 2.4. Section 2.5 concludes.

2.2 Related literature

2.2.1 Impostor Phenomenon

The Impostor Phenomenon (IP) refers to "individuals that are successful by external

standards but they have an illusion of personal incompetence" (Clance & Imes, 1978,

p. 1). Generally, individuals with impostor feelings have limited confidence in their

capabilities and are less satisfied with their performance than those without impostor

feelings (Thompson et al., 2000). Individuals with impostorism often associate their

success with luck instead of with their competence and intelligence (Chrisman et al.,

1995).

The literature includes evidence of the effects of IP. A systematic review notes the

positive relationship between high IP levels and burnout, stress, and reduced job per-
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formance and job contentment over time (Bravata et al., 2020). Moreover, people with

impostor feelings exaggerate the number of mistakes they make relative to those without

impostor feelings (Thompson et al., 2000), which can perpetuate the burnout and stress

that individuals with impostor feelings face.

Women are more vulnerable to impostor feelings relative to men (e.g. Cowie et al.,

2018; Cusack et al., 2013; Jöstl et al., 2012). Langford and Clance (1993) argue that

societal gender norms dictate that women have more responsibilities than men, where

women are expected to excel in all roles. They propose that this might stimulate impostor

feelings. Bravata et al. (2020) note that impostor feelings are more prominent when an

individual is a member of a minority group in a field. Traditionally, women have a low

representation in STEM domains, economics (American Economic Association, 2019) and

academia (Dlamini & Adams, 2014).

The IP literature includes studies based on the academic environment. Jöstl et al.

(2012) show that the academic environment can positively predict impostor feelings due to

common setbacks such as demotivation. Using interviews, Hutchins and Rainbolt (2017)

find that academics experience scrutiny from reviewers and conference participants, where

questioning their expertise triggers impostor feelings. Further, academics experience

uncertainty regarding their professional legitimacy as the publish or perish environment

stimulates impostor feelings (Hutchins & Rainbolt, 2017); where doctoral students also

experience publishing pressure (Horta & Li, 2023) which can heighten impostor feelings.

2.2.2 Women are still a minority in Economics

The American Economic Association (2019) conducted a professional climate survey in

the United States, revealing a significant gender imbalance, with a ratio of two men to

each woman below the age of 54. This ratio becomes even more skewed in older age

groups, where the gender ratio reaches six men to each woman (American Economic

Association, 2019). In South Africa, there is a concerning ‘leaky pipeline’ phenomenon in

economics, where the proportion of female enrollment declines at the master’s (46%) and
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doctoral (40%) levels (Department of Higher Education, 2020).5 Furthermore, female

academic economists predominantly occupy low ranking academic positions: the share of

women in academic posts by level is Junior Lecturer (92.1%), Lecturer (54.4%), Senior

Lecturer (32.8%), Associate Professor (37.9%) and Professor (30.4%) (Hitchcock, 2019).6

We would hope that as the number of graduates by gender reaches parity, a better

representation of women is seen in academia.

The gender gap in economics encompasses income disparities, different levels of job

satisfaction (Ceci et al., 2014), and women reporting social exclusion and facing dis-

crimination (American Economic Association, 2019) which can help explain the leaky

pipeline. Ginther and Kahn (2021) show that women face a 15% lower likelihood of be-

ing promoted to associate professor even after accounting for factors such as citations,

publication records, and grants. Lundberg and Stearns (2019) argue that this disparity

can be attributed to differential treatment. Hengel (2022) finds that only 4% of female-

authored papers are published in top economics journals and that women experience

longer review processes, controlling for the writing standard of the paper.7

Gender equality is important in economics. According to May et al. (2014), there are

notable differences in policy recommendations based on gender: i) women tend to priori-

tise issues such as poverty, healthcare, and unemployment more than men do; ii) women

generally support higher minimum wages compared to men; iii) men are more likely to

attribute the gender pay gap solely to differences in human capital. These findings em-

phasise the need to consider diverse perspectives when formulating policies, recognising

the sometimes contrasting viewpoints of men and women (Lundberg & Stearns, 2019).

Furthermore, the presence of women in faculty roles signal that women can success-

fully pursue careers in traditionally male-dominated fields. Porter and Serra (2020) find

that introducing female students to female mentors increases the likelihood that they will
5Similarly, in the United States, only 32.2% of economics doctorate graduates are female (Auriol

et al., 2022).
6The large share of women in lower positions could suggest that South African universities are trying

to improve the representation of women in academia. Female representation is similar in European
universities and business schools: women hold 27% of Professor and Associate Professors positions, and
occupy 38% of junior-level posts (Auriol et al., 2022).

7Conklin and Singh (2022) find that implementing a triple-blind review process can help alleviate the
issue of female underrepresentation in publishing.
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switch their major from humanities to economics, controlling for academic ability. Such

access to female role models is essential in addressing gender imbalances and maintaining

a steady representation of women in male-dominated fields.

2.2.3 The link between IP, support and academic decision making

Recently, studies have observed that feelings play a role in economic decisions.8 Research

on IP shows that the academic environment can trigger impostor feelings (Hutchins &

Rainbolt, 2017; Jöstl et al., 2012). Given this connection, the academic environment

is an appropriate setting to determine whether impostor feelings correlate with decision

making.

According to social cognitive theory, individuals are more inclined to participate in

tasks when they have confidence in their ability to succeed (Zeldin & Pajares, 2000).

Consequently, women may actively choose not to pursue further studies or a career in

fields like economics due to the false belief of their incompetence in tasks related to the

field.

However, there are instances where women enter a field despite perceiving themselves

as less capable, often attributed to the presence of role models and supportive peer rela-

tionships (Zeldin & Pajares, 2000). In the context of economics, the lack of appropriate

role models can hinder women and minorities from entering the field, as explained by

Bayer and Rouse (2016). Moreover, research by Boustan and Langan (2019) identifies

a positive correlation between the representation of women in faculty positions and the

presence of female students. This suggests that female role models can serve as a source

of inspiration for other women to succeed. A study by Porter and Serra (2020) finds that

when female students have encountered female economics faculty members, they are more

likely to choose an economics major over a humanities major. Furthermore, Ginther et al.

(2020) determine that a two-day workshop designed to connect early-career female aca-

demics with mentors and peers in economics increases the likelihood of women entering
8For example, Meier (2022) shows that emotions help explain within-individual changes in risk atti-

tudes. Edmans et al. (2022) find that asset prices are significantly correlated with the general mood of
citizens. Gneezy et al. (2014) observe that people are more likely to donate to charity when they feel
guilty about a recent unethical action.
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tenure-track positions.

2.3 Methodology

2.3.1 Sample and data collection procedure

University of Pretoria9 students were invited to participate in a survey on how feelings

affect decision making. The survey was distributed to current students as an invitation

to participate using two university-based samples. One invitation was published as an

announcement on the undergraduate and postgraduate economics courses on the uni-

versity’s Blackboard learning management system platform, ‘ClickUP’. The other was

posted as an Instagram story on the ‘@life_at_tuks’ page.10 This page is independent of

the university but posts content related to the university, and students commonly follow

this page. Survey participants needed to be a current student.11 The students were made

aware that the survey was anonymous and that participation was completely voluntary.

A total of 482 students participated in the survey, of whom 328 were females, 146

were males, and five reported non-binary genders. The non-binary group was too small

to consider separately in our analysis, and three participants chose not to disclose their

gender. Given our interest in gender, we therefore removed these eight observations from

the sample, yielding 474 students. Of the participants, 98.3% disclosed their ethnicity

as follows: 49.5% Black, 4.3% Coloured, 6.2% Indian/Asian, 38.1% White, and 0.2%

Other. Table 1 displays the descriptive statistics for the demographic characteristics of

the participants.
9The University of Pretoria is a high ranking university and the largest contact university in South

Africa. With the help of the National Student Financial Aid Scheme, students with a variety of socio-
economic backgrounds are able to study. This aids the demographics of the university to align with the
demographics of South Africa.

10The data collection for the two samples occurred during the same period. To encourage students
to respond, three randomly selected participants were given a lucky draw voucher prize as a token of
appreciation for partaking in the survey. Students were asked to provide contact details (phone number
or email address) if they wanted to enter the lucky draw to win a prize. If the same contact detail was
provided more than once, then the second observation with the contact detail was excluded. Before the
data analysis commenced, all contact details were deleted.

11The survey was terminated if the participant was not a current student.
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Table 1: Descriptive statistics for demographic variables

Obs % sample
Type of invite

Blackboard 384 81.01
Instagram 90 19.99

Demographics
Age < 22 316 66.67
Age ≥ 22 158 33.33
Female 328 69.20
Male 146 30.80
Asian/Indian 30 6.33
Black 238 50.21
Coloured 20 4.22
Other 1 0.21
White 180 37.97
Prefer not to say (race) 6 1.27

Year of study
Undergraduate 437 92.19
Postgraduate 37 7.81
First 289 60.97
Second 93 19.62
Third 55 11.60
Honours 21 4.43
Masters 12 2.53
PhD 4 0.84

Field of study
Other degree 421 88.81
Economics degree 53 11.18
The total number of observations is 474.

2.3.2 Study design

2.3.2.1 Anchoring vignettes

Surveys inherently involve a level of subjectivity as participants interpret survey concepts,

making perceptions challenging to measure and compare directly (Chevalier & Fielding,

2011). For instance, individuals may have varied interpretations of what constitutes a

"good" level of objective health (Grol-Prokopczyk et al., 2011).

To address this issue, anchoring vignettes are used, which are brief descriptions

of hypothetical situations related to the research question. Participants can use these

vignettes as reference points to answer questions. By providing all participants with

the same vignettes, a common benchmark is established, facilitating objective responses

and comparability among participants (Chevalier & Fielding, 2011; Gupta et al., 2010;

Kristensen & Johansson, 2008).

In our study, we use anchoring vignettes to create two different variables. One
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variable measures the level of impostor feelings experienced by an individual relative to

hypothetical students described in the vignettes. The second variable determines whether

the participants would encourage fictional characters described in a vignette to study fur-

ther. This second approach aims to investigate whether impostor feelings continue to be

a significant factor when respondents are not directly making decisions about themselves.

Given the findings of Exley and Kessler (2022) that the gender evaluation gap disappears

for women when evaluating other women, we expect that having participants recommend

decisions to fictional characters (broadly similar to themselves) will offer insight beyond

what we learn from their own decisions.

2.3.2.2 Survey structure

The survey consists of five sections.12 First, the participants were asked about their

demographics so that each character described in the vignette matches the gender, field

and year of study of the respondent. Next, the participants were given four vignettes

where characters are described as having varying levels of IP feelings. Here respondents

needed to rank themselves among the characters so that we can obtain a measure of

the individual’s IP level.13 Then, the respondents saw vignettes where they needed to

advise characters whether to study further or not.14 Fourth, the individuals completed

the Clance and Imes (1978) Impostor Phenomenon questionnaire, and lastly, participants

were asked about additional demographic factors such as age, race and parental education

levels.

2.3.3 Data

2.3.3.1 Decision to study further

As noted we use two measures of decisions on further study: (i) own decisions and (ii)

recommendations to a fictional other student.

The variable self opt in takes a value of 1 when respondents report their own inten-
12The complete survey is available in the appendix.
13A summary of these characters is evident in Table 2.
14These vignettes correspond with Table 3.
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tions to continue studying in their current field and zero if they plan to switch degrees,

drop out or find any job.

We use six hypothetical vignette scenarios to determine whether survey respondents

would advise fictional characters like themselves (in terms of gender, year, and discipline)

to study further.15 The only differences between the hypothetical scenarios are the levels

of IP that the characters experience and the support system available to the character. We

realise that participants have different perspectives and factors to consider when deciding

to study further. These vignettes allow respondents to advise characters differing only in

their IP level and support system. By comparing these recommendations regarding the

decision to study further, we attempt to isolate the relationship between IP, the support

system, and the decision to study further. This helps to control for unobserved individual

differences.

Table B18 shows the different vignettes that are related to each dependent variable.

First, the vignette contains information about a character’s level of IP (No IP or IP) and

the respondent advises whether each character should study further. The other opt in (IP)

variable is coded 1 when respondents advise characters to study further in their current

field and zero otherwise. As there are two characters (No IP and IP) participants make

a decision for each character (N = 948). These situations are presented to participants

in random order.

Following this, the vignettes give additional information relating to the IP level and

support system of the fictional character. Again, the individual advises each character

whether or not to study further for four cases (No IP & no support; No IP & has

support; IP & no support; IP & has support). The other opt in variable is coded 1 when

respondents advise characters to study further in their current field and zero otherwise.

The order in which these situations are presented to participants is randomised.16

15For a full description of the vignettes, please see Table B18 in the Appendix. PhD participants
advise characters who are questioning whether to start a PhD.

16For example, if a survey participant was randomly allocated to the ‘No IP’ vignette first, and then
randomly allocated to the ‘support’ vignette; the order vignettes that the individual would see (from
Table B18) is 1) ‘No IP’; 2) ‘No IP & has support’; 3) ‘No IP & no support’; 4) ‘IP’; 5) ‘IP & has
support’; 6) ‘IP & no support’.
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2.3.3.2 Measures of IP

Clance and Imes (1978) created a 20-item survey to measure impostor feelings. As

this survey measure was created some time ago and relies entirely on subjective self-

evaluations, we also consider an alternative vignette measure to estimate the respondent’s

own IP feelings.

We describe four characters in a vignette, where one fictional person does not have

impostor feelings, and the remaining three characters have mild, moderate and intense

impostor feelings. The vignettes are summarised in Table 2. The vignette provides

a reference against which participants can benchmark their own impostor feelings. The

respondent ranks how comfortable they are in their field of study relative to the characters.

Self IP (vig) returns a value of 0 when the respondent is more comfortable than all of the

characters. This indicates that the respondent does not have impostor feelings. A value

of 4 corresponds to all of the characters being more comfortable than the respondent,

pointing to a high level of IP. The character names were deliberately chosen so as not to

clearly designate race to reduce assumptions about the race of the character.17

Table 2: Description of vignettes used to create self IP (vig)

Degree of IP Vignette
No IP Maria performs well academically and finds economics-related tasks

easy and feels confident before tests and presentations.
Mild IP Grace performs well academically and can complete economics-related

tasks easily but she feels nervous to ask questions in class because she
worries that her peers will think that the question is stupid.

Moderate IP Tina performs well academically but worries that she obtained the mark
out of pure luck and doubts whether she can repeat past success.

Intense IP Carol performs well academically but feels like her academic success
has been a result of some kind of error. This makes her feel like she
has tricked her peers into thinking that she is intelligent.

This table shows the vignettes related to capturing an individual’s level of impostor feelings which
is used as an alternative measure to the Clance and Imes (1978) survey instrument.
These vignettes are adjusted to match the participant’s gender, year of study (first year, second year,
final year or postgraduate) and field of study. For simplicity in this table, we show the vignette that
is displayed to females.
Degree of IP shows what degree of impostor feelings the fictional character has in the vignette.

The self IP (Clance) variable relates to the Clance Impostor Phenomenon Scale
17We chose names that we knew are used by both Black and White people in South Africa.
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(Clance & Imes, 1978). The survey awards a minimum score of 20, indicating that a

respondent does not have impostor feelings. The maximum score is 100, representing a

respondent with intense IP experiences.

Self IP (def) relates to a simple self-report indicator measure of impostor feelings.

In this case, the impostor syndrome definition was given to respondents with a question

asking whether the respondent relates to feeling like they do not belong in their degree

due to impostor feelings. A value of one indicates that a respondent agreed with the

statement and zero elsewhere. This question was asked after all of the other IP related

questions, so as not to bias other responses.

2.3.3.3 Academic demographics

The survey used yes/no questions to determine whether the respondent has failed a

module in their academic career ([Not] Failed (self)), whether they have a mentor in

their field of study ([No] Mentor (self)) and whether they have a supportive peer group

([No] Peer support (self)). Failing a module is common and relatable as 25% of this total

student sample has failed a module, however, failing a module does not imply a broader

lack of competence as 42% of postgraduate students have failed a module in our sample.

The descriptive statistics are summarised in Table 3.

Table 3: Descriptive statistics of created variables

N Mean Std. Dev. Min Max
Decision to study further

Self opt in 474 0.753 0.432 0 1
Other opt in (IP) 948 0.839 0.368 0 1
Other opt in 1896 0.828 0.377 0 1

Measures of IP
Self IP (vig) 474 1.956 1.007 0 4
Self IP Clance 474 63.03 13.59 25 97
No Self IP (def) 474 0.487 0.5 0 1
Self IP (def) 474 0.513 0.5 0 1

Academic demographics
Not failed (self) 474 0.753 0.433 0 1
Failed (self) 474 0.247 0.433 0 1
No mentor (self) 474 0.759 0.429 0 1
Mentor (self) 474 0.241 0.429 0 1
No peer support (self) 474 0.487 0.5 0 1
Peer support (self) 474 0.513 0.5 0 1
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2.3.4 Research questions

We investigate the following relationships18:

(1) How do the different measures of IP correlate? Clance and Imes (1978) developed

a survey instrument for assessing IP, where self-report survey responses include an element

of subjectivity. We use anchoring vignettes to give a clear reference point for levels of

impostorism, thereby improving the comparability of responses across participants. We

explore the similarity between these measurement approaches for assessing IP.

(2) Do women have higher IP levels relative to men in our sample? In developed

countries, women are more prone to experience impostor feelings relative to men (Cowie

et al., 2018; Cusack et al., 2013; Jöstl et al., 2012). We test whether females report higher

levels of impostor feelings relative to males in our developing country sample.

(3) Do Black individuals experience higher IP levels relative to non-Black individuals

in our sample? Impostor feelings are more prominent when an individual is underrep-

resented in an environment (Bravata et al., 2020). As a result, we test whether Black

respondents have more frequent IP experiences relative to non-Black participants as Black

academic personnel numbers do not accurately represent the national race demographic

in South Africa (Breetzke & Hedding, 2018).

(4) Are female economics students more prone to IP feelings relative to male eco-

nomics students? As women are still a minority group in economics and academic eco-

nomics in South Africa, we test whether impostor feelings are more common for female

economics students relative to male economics students.

(5) Do IP feelings, gender and mentors predict studying further for the respondent?

Jöstl et al. (2012) argue that the competitive nature of academia can increase impostor

feelings, so we hypothesise that the respondents’ IP level is negatively correlated with

their decision to study further. Relatedly, we test whether students that have high levels

of IP are less likely to study further relative to students with lower IP levels. We further

investigate whether females with high IP levels are less likely to study further relative to

males with high IP levels because of the low female representation of females in academia
18All research questions were preregistered on OSF: https://osf.io/tx62e
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(Hitchcock, 2019). Given the concerns about the climate for females in economics (Amer-

ican Economic Association, 2019; Ceci et al., 2014; Ginther & Kahn, 2021; Lundberg &

Stearns, 2019), we also examine this specifically for respondents studying economics ver-

sus those not studying economics. Lastly, we consider these relationships separately when

individuals advise fictional characters (with similar characteristics to the respondent) in

hypothetical situations, thereby helping to control for unobserved individual differences.

(6) Do others’ IP feelings and support predict advising others to study further?

Research in developed countries has found that support systems can encourage students

to persist in environments where students are underrepresented (Boustan & Langan,

2019; Ginther et al., 2020; Porter & Serra, 2020; Zeldin & Pajares, 2000). Therefore,

we hypothesise that participants with impostor feelings are more likely to study further

when a support system (supportive peer group and mentor within their field) is present,

relative to participants that do not have support. We consider this relationship separately

when individuals advise fictional characters in hypothetical situations. This attempts to

control for unobserved differences on an individual level.

2.3.5 Empirical strategy

2.3.5.1 Do IP feelings, gender and mentors predict studying further for the

respondent? (RQ 5-6)

We aim to investigate how IP, field of study, gender, mentors and peer support are

correlated with studying further for respondents. We estimate a logit model:

self opt ini = α0 + β1self IP (vig)i + β2economicsi + β3femalei + β4self IP (vig)i · femalei+

β5peer support (self)i + β6mentor(self)i + γXi + ϵi

(1)

Self opt in is an indicator variable for each individual i and returns a value of 1 when

the respondent reports intending to study further and 0 otherwise. Our self IP (vig)

variable benchmarks IP against our vignette and ranges from 0 (no impostor feelings) to

4 (intense impostor feelings). Economics is an indicator variable to identify participants
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that are enrolled in an economics degree and 0 otherwise. Female is a dummy variable

to distinguish between gender where males are the reference group. Peer support (self)

returns a value of 1 when respondents state that they have a supportive peer group and

0 otherwise. Similarly, mentor (self) is coded as 1 when the respondent has a mentor

within their field of study and 0 otherwise. Lastly, the matrix of control variables Xi

includes the individual’s level of study (postgraduate or undergraduate), race, age and

whether they have failed a module before.

2.3.5.2 Do others’ IP feelings and support predict advising others to study

further? (RQ 5-6)

We use a simple regression model to observe the relationship between fictional characters’

IP feelings and respondents’ advising these characters ("others") whether to study further.

This is based on responses to the two vignettes where only IP levels vary (one has IP

feelings and the other does not have IP tendencies).

other opt in (IP)it = α0 + β1other IPt + ϵit (2)

The dependent variable other opt in (IP) for individual i in vignette t returns a value

of 1 when a respondent advises the character to continue studying and 0 otherwise. Other

IP is coded as 1 when the character in vignette t has impostor feelings and 0 elsewhere.

For a more comprehensive analysis, we explore how a character’s support system is

correlated with advice to that character to study further. Respondents read four more

vignettes (a character having no IP feelings and no support; a character with IP feelings

and no support; a character with no IP feelings and a support system; a character having

IP feelings and a support system). We estimate a panel logit model to investigate how

reports of others’ feelings of impostorism and the respondent’s own IP feelings relate to
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the advice given to characters to opt into studying further or not:

other opt init = α0 + β1other IPt + β2support (other)t + β3economicsi + β4femalei+

β5other (IP)t · femalei + β6self IP (vig)i + β7self opt ini + β8peer support (self)i

+ β9 mentor(self)i + γYi + ϵit

(3)

The dependent variable other opt in for individual i in vignette t reports a value

of 1 when respondent i advises the character in vignette t to opt into studying further

and 0 otherwise. Other IP is coded as 1 when the character in vignette t has impostor

feelings and 0 elsewhere, and the support (other) variable returns a value of 1 when the

character in vignette t has a support system and 0 otherwise. Economics is coded 1 when

participants study economics and 0 otherwise. Female is coded 1 when participants are

female and zero otherwise. Self IP (vig) ranges from 0 to 4 indicating increasing levels

of impostor feelings for respondent i and self opt in returns 1 when participant i reports

opting into further study for themselves and zero otherwise. Mentor (self) is coded as

1 when participant i reports having a mentor in their field of study, and if respondent

i has a supportive peer group then peer support (self) equals 1 and 0 otherwise. The

matrix of control variables (Yi) includes the individual’s level of study (postgraduate or

undergraduate), race, age and whether they have failed a module before.

2.4 Results

2.4.1 How do the different measures of IP correlate? (RQ 1)

Our first research question compares alternative ways of measuring IP levels: using vi-

gnettes, the Clance and Imes (1978) survey instrument and a simple self-diagnosing mea-

sure. Table 4 displays the correlation of each variable that measures IP.

The variable self IP (vig) shows a significant positive correlation with both self IP

(Clance) and self IP (def) indicating that these variables do share common elements

of IP. However, none of these measures approach a value of 1, indicating that they may
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capture distinct dimensions of impostor feelings. To ensure the robustness of our findings,

we include the self IP (Clance) variable as a supplementary measure alongside self IP

(vig), and our results remain consistent across both measures.19

Table 4: Correlation matrix: comparison of IP measures

Self IP (vig) Self IP (Clance) Self IP (def)
Self IP (vig) 1
Self IP (Clance) 0.451*** 1
Self IP (def) 0.280*** 0.413*** 1

Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level mea-
sured with vignettes.
Self IP (Clance) relates to the participant’s IP level measured by the
Clance and Imes (1978) survey instrument.
Self IP (def) returns 1 for respondents self-diagnosing that they feel like
an impostor in their field of study and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01

2.4.2 Differences in IP levels and the decision to study further (RQ 2-4)

Our analysis starts by considering initial relationships between impostor feelings and the

decision to opt into studying further by gender, race and field of study as depicted in

Table 5.

Our second research question hypothesised that women would experience more in-

tense impostor feelings than men, this is in line with our findings. We note that on

average females have higher levels of impostor feelings relative to males, the IP difference

is highly significant. This result holds true for two IP measures: the self IP (vig) variable

that is created from the vignettes as well as the survey instrument (self IP (Clance)).

The vignette measure picks up a stronger gender effect relative to the self IP(Clance)

but remains in line with common findings from the literature. Bravata et al. (2020) links

minority status to impostor feelings, however, we cannot attribute these impostor feelings

to women being a minority group as we lack enrollment data for each field and year of

study in our sample.
19The regression results which use the self IP (Clance) variable instead of self IP (vig) are available

in the appendix as robustness checks. Our main findings hold.
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Table 5: Descriptive statistics of self IP measures and self opt in

N Self IP (vig) z Self IP (Clance) z Self IP (def) z % Self opt in z
Male 146 1.753 2.836*** 60.356 2.566*** 0.513 0.975 0.774 0.700Female 328 2.046 64.220 0.512 0.744

Black 238 2.202 5.473*** 63.454 0.885 0.529 0.464 0.706 2.395**Non-Black 236 1.708 62.602 0.495 0.801

Econ & Male 21 1.619 1.482 63.238 2.092** 0.667 2.058** 0.619 0.405Econ & Female 32 2.094 56.406 0.375 0.563

z refers to z values from the Wilcoxon rank-sum test.

Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level measured with vignettes. Self IP
(Clance) relates to the participant’s IP level measured by the Clance and Imes (1978) survey instrument.
Self IP (def) returns 1 for respondents self-diagnosing that they feel like an impostor in their field of
study and 0 otherwise.

* p<0.10, ** p<0.05, *** p<0.01

Our third research question tests whether Black individuals have higher impostor

feelings and whether they are less likely to study further relative to non-Black individuals.

Our findings are in line with this hypothesis: Black students report significantly higher

levels of IP on the vignette measure, but this difference is not statistically significant

using the other IP measures (self IP (Clance) and the simple self-report measure based

on the given definition of IP (self IP (def)). Further, we note that Black students are less

likely to study further relative to non-Black students. This finding may be related to the

fact that Black academic staff remain a minority group, and not nationally representative

of the Black population in South Africa (Breetzke & Hedding, 2018).

The fourth research question is specific to the economics field, we anticipated a pro-

nounced gender effect on impostor feelings, considering the underrepresentation of women

in South African academic economics departments. Interestingly, males studying an eco-

nomics specific degree report higher IP feelings compared to females studying economics

according to the self IP (Clance) and self IP (def) variables. However, this difference

might be exacerbated by the small sample size of people studying an economics specific

degree in our sample and this finding is not robust to the self IP (vig) measure. More-

over, the likelihood of pursuing further studies in the economics field is not significantly

different by gender.
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2.4.3 Do IP feelings, gender and mentors predict studying further for the

respondent? (RQ 5-6)

Table 6 reports the relationship between IP levels, the economics field, gender, peer

support and mentorship to predict whether a participant plans to study further. A

logistic regression models this relationship, and we report average marginal effects.20

In column 1, we note that the average marginal effect of IP on the likelihood to study

further is negative. That is, as impostor feelings increase, the likelihood of studying fur-

ther decreases significantly.21 This finding is in line with our hypothesis that individuals

with impostor feelings are more likely to decide against studying further. This negative

relationship between self IP (vig) and the decision to study further remains robust when

demographic variables are included in the model, as seen in column 2 of Table 6.

Postgraduate students are less likely to study further relative to undergraduate par-

ticipants. Postgraduate respondents already have one or multiple degrees, increasing

the likelihood of leaving university to gain experience in the working world. Respon-

dents that are 22 years or older may comprise a large number of postgraduate students

where the opportunity cost of continued investment in education may be higher, given

the higher foregone income with a higher qualification, decreasing the odds of further

studies compared to younger students.

Investigating the decision to study further by academic discipline yields no significant

differences. Participants studying economics are not less likely to decide to study further

relative to other fields. Therefore, this does not suggest that women in different disciplines

would have higher rates of studying further relative to the economics field due to differing

IP levels.22

20We refer to average marginal effects for ease of interpretation. In the appendix, we report tables
which display the coefficients from the logistic regressions. Additionally, OLS regressions modelling the
same relationship are present in the appendix as robustness checks (Table B21).

21As a robustness check, we also find a significant negative relationship between the self IP (Clance)
and self IP (def) variables and the likelihood to study further. These regression tables are available in
the appendix (Table B22 and Table B24). The average marginal effects of self IP (vig) on the willingness
of a participant to study further (-4.3%) is similar to the average marginal effects of self IP (Clance) on
the willingness of a respondent to study further (-3.7%).

22An interaction term between self IP (vig) and economics is insignificant. This result is available
upon request.
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The gender indicator variable is also not significant: after controlling for self IP (vig),

the rate at which males and females decide to study further does not differ by gender. We

expect this result as the Wilcoxon rank-sum test yields insignificant gender differences in

the rate of studying further in Table 5.

Considering the notable gender difference in the mean levels of impostor feelings,

the fifth research question anticipated men to be more likely to study further compared

to women as men have lower IP levels relative to women. Column 3 of Table 6 shows

the average marginal effects of self IP (vig) by gender on self opt in. When we condi-

tion academic decisions on impostor feelings, we find that females do not change their

likelihood to study further as impostor feelings intensify. In comparison, males are less

likely to study further when their IP levels are higher.23 Perhaps this could speak to the

fact that women are more likely to have impostor feelings but do not allow these feelings

to influence their actions as they understand that these feelings do not reflect their true

competence. This result counters our fifth hypothesis, where we expected women with

intense impostor feelings would be less willing to study further relative to men.

Research question 6 speaks to the importance of a peer support system and mentors

to encourage students to further their studies. In line with Ginther and Kahn (2021),

Porter and Serra (2020), and Zeldin and Pajares (2000), column 4 shows that after

controlling for self IP (vig) and other individual characteristics, participants who have

mentors in their field of study are more likely to study further relative to those that do not

have mentors. Interestingly, Black individuals are no longer less willing than non-Black

individuals to study further after controlling for the presence of a mentor. Specific to our

sample, having a mentor is a more important determinant of studying further compared

to impostor feelings.24

23This result aligns with using the self IP (Clance) measure too: we see evidence of a gender difference
in the decision to study further: the average marginal effect of self IP (Clance) by gender on self opt in,
we note that males are significantly less likely to study further as IP levels increase, while the same is
not true for females. This result is available in the appendix in Table ??.

24The demographic section of the survey did not collect any data regarding the economic status of
Black students. Consequently, given the continued race-based inequality in South Africa, Black students
might be more inclined to seek employment instead of pursuing further education, possibly influenced
by their economic circumstances.
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Table 6: Average marginal effect: the relationship between self IP and self opt in to
study further

Dependent variable: self opt in
(1) (2) (3) (4)

Self IP (vig) -0.049*** -0.043** -0.043** -0.036**
(0.02) (0.02) (0.02) (0.02)

Postgraduate -0.204** -0.215** -0.226**
(0.10) (0.10) (0.11)

Age ≥ 22 -0.141*** -0.140*** -0.122***
(0.05) (0.05) (0.05)

Economics -0.037 -0.036 -0.033
(0.07) (0.07) (0.07)

Black -0.070* -0.069* -0.051
(0.04) (0.04) (0.04)

Female 0.005 0.012 -0.000
(0.04) (0.04) (0.04)

Mentor (self) 0.083**
(0.04)

Peer support (self) 0.015
(0.04)

Failed (self) -0.066
(0.05)

Average marginal effect of Self IP (vig) by gender
Male -0.081** -0.070**

(0.03) (0.03)
Female -0.029 -0.022

(0.02) (0.02)
Observations 474 474 474 474

Variables are standardised.
Standard errors are clustered at the individual level and appear in parenthe-
ses.
Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level. This
variable is standardised. Postgraduate is coded 1 for postgraduate partic-
ipants and 0 otherwise. Economics returns 1 for respondents studying an
economics degree and 0 otherwise. Black is coded 1 for Black participants
and 0 otherwise. Female returns 1 for female respondents and 0 otherwise.
Age ≥ 22 returns 1 for respondents 22 years old or older and 0 otherwise.
Failed (self) indicates 1 for a participant that has failed a module and 0 oth-
erwise. Mentor (self) returns 1 for respondents that have a mentor in their
field of study and 0 otherwise. Peer support (self) returns 1 for participants
that have a supportive peer group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01

2.4.4 Do others’ IP feelings and support predict advising others to study

further? (RQ 5-6)

This section focuses on the advice that respondents give to vignette characters after

evaluating a situation where a character has varying levels of IP and different support

structures. The vignette ensures that all respondents consider the same IP baseline in
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deciding whether the character should study further or not. Moreover, these results act

as a robustness check to isolate the relationship between IP, support and the decision to

study further in an attempt to control for unobserved individual differences.

Table 7: Wilcoxon rank sum test of other opt in by other IP level

No IP IP z value
Other opt in % 0.945 0.732 8.912***
Other opt in (no support) % 0.793 0.599 6.494***
Other opt in (has support) % 0.972 0.947 1.986**
No IP refers to characters that do not have impostor feelings.
IP refers to characters that have impostor feelings.
z value is from the Wilcoxon rank-sum test.
* p<0.10, ** p<0.05, *** p<0.01

First, a Wilcoxon rank-sum test shows whether the percent of other opt in (the rate

at which participants advise the fictional character to continue studying) differs by the

impostor levels of the character. From Table 7, it is evident that participants condition

their advice to others on the character’s IP level: the other opt in rate is significantly

smaller when the character has impostor feelings.

Other opt in (no support) % and other opt in (has support) % refers to the vignettes

that explain the character’s IP levels and support system. When the character has

support the respondents are more likely to advise the character with impostor feelings

to study further relative to those that do not have a support system. This is also true

for characters without impostor feelings. Characters without impostor feelings (No IP)

are significantly more likely to be advised to study further than characters with impostor

feelings (IP) in both the support and no support scenarios.

Table 8 investigates this in more detail, we test whether respondents are more likely

to advise vignette characters to opt out of studying further if characters have impostor

feelings. We also investigate whether support plays a role. For ease of interpretation, we

report the average marginal effects of the logistic regression.25

25Table B20 estimates the logistic regression is available in the appendix.
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Table 8: Average marginal effects: the relationship between IP and other opt in to study
further

DVs: other opt
in (IP) other opt in

(1) (2) (3) (4) (5) (6)
Other IP -0.213*** -0.110*** -0.110*** -0.110*** -0.110*** -0.110***

(0.01) (0.01) (0.01) (0.01) (0.01)
Support (other) 0.264*** 0.265*** 0.265*** 0.265*** 0.265***

(0.02) (0.02) (0.02) (0.02) (0.02)
Postgraduate -0.018 -0.018 -0.005 -0.004

(0.05) (0.05) (0.05) (0.05)
Age ≥ 22 -0.048 -0.047 -0.034 -0.031

(0.03) (0.02) (0.02) (0.02)
Economics -0.018 -0.018 -0.014 -0.015

(0.04) (0.04) (0.04) (0.04)
Black 0.021 0.022 0.031 0.041

(0.02) (0.02) (0.02) (0.02)
Female 0.019 0.017 0.019 0.016

(0.02) (0.02) (0.02) (0.02)
Self IP (vig) -0.004 -0.002

(0.01) (0.01)
Self opt in 0.084*** 0.083***

(0.03) (0.03)
Mentor (self) -0.010

(0.02)
Peer support (self) 0.026

(0.02)
Failed (self) -0.007

(0.02)
Average marginal effect of Other IP by gender

Male -0.152*** -0.152*** -0.151***
(0.02) (0.02) (0.02)

Female -0.091*** -0.091*** -0.091***
(0.02) (0.02) (0.02)

Observations 948 1896 1896 1896 1896 1896

Standard errors are clustered at the individual level and appear in parentheses.
Column 1 has a dependent variable other opt in (IP), this vignette has no information relating to the
character’s support system. Two vignettes were used: 1) the character does not have IP; 2) the character
does have IP.
Columns 2 - 6 have a dependent variable other opt in, where these vignettes have information relating
to the character’s support system. Four vignettes were used: 1) the character has no IP and no support
system; 2) the character has no IP and has a support system; 3) the character has IP and no support
system; 4) the character has IP and a support system.
Other IP is coded 1 when the character in the vignette has IP feelings and 0 otherwise. Support
(other) returns 1 when the character has a support system and 0 otherwise. Postgraduate is coded
1 for postgraduate participants and 0 otherwise. Economics returns 1 for respondents studying an
economics degree and 0 otherwise. Black is coded 1 for Black participants and 0 otherwise. Female
returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1 for respondents 22 years old or
older and 0 otherwise. Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level. Self opt in
returns 1 when the respondent studies further and 0 otherwise. Mentor (self) returns 1 for respondents
that have a mentor in their field of study and 0 otherwise. Peer support (self) returns 1 for participants
that have a supportive peer group and 0 otherwise. Failed (self) indicates 1 for a participant that has
failed a module and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01

Column 1 of Table 8 shows the significant negative relationship between other IP

and advising others to continue studying. This finding is in line with our hypothesis that

respondents are less likely to advise another person to continue studying if that person
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is reported to have IP feelings.26 Academia is known for high levels of scrutiny in the

conference and publication environments which trigger impostor feelings (Hutchins &

Rainbolt, 2017; Jöstl et al., 2012).

From columns 2 to 6, vignettes contain information about the character’s IP level

and support system. Impostor feelings continue to have a negative relationship with

advising characters to study further.

Characters that have a support system are more likely to be advised to study further.

This result is in line with our hypothesis that a support system increases the likelihood

of pursuing further studies in the presence of impostor feelings. Further, this relationship

aligns with descriptive statistics shown in Table 5 where individuals are more inclined

to advise characters with impostor feelings to study further when those characters have

a support system. The support (other) variable has a larger coefficient relative to other

IP illustrating that a character’s support system is a more important determinant of the

decision to study further relative to impostor feelings. This relationship remains robust

to the inclusion of demographic (column 4) and academic control variables (column 6).

The rate of advising characters to study further does not change by field of study.

Also, the female indicator variable is not significant in the model, suggesting that advising

characters to continue studying does not change with the respondent’s gender.27 In

column 5, we note that a respondent’s own reported decision to study further has a

significantly positive relationship with advising others to study further. As individuals

are more inclined to study further, they would be more willing to recommend others to

study further too.

In column 4 of Table 8, we estimate the average marginal effect of a male and female

individual advising a fictional character to study further when the character’s IP level

varies. Male respondents are significantly less likely to recommend a male character to

study further when this character has impostor feelings relative to female respondents

advising female characters. This result remains when controlling for the respondent’s
26Recall that respondents are presented with two vignettes that differ by the character’s IP level only.

Participants viewed the character with impostor feelings and the character without impostor feelings in
a random order. We added an order control variable to the regression which is insignificant.

27Participants viewed scenarios where fictional characters matched their gender only.
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own IP levels (self IP (vig)) in columns 5 and 6. Despite women reporting a higher

intensity of impostor feelings, males are significantly less likely than females to encourage

others to pursue further studies when characters struggle with IP feelings. One possible

explanation might be that women are more accustomed to experiencing these feelings, and

have had more opportunities to develop strategies for overcoming these feelings, thereby

reducing the impact of IP on the decision making process. This also aligns with their

own decisions too.

2.5 Conclusion

This chapter explored the Impostor Phenomenon (IP) within the context of academic de-

cision making. We are interested in whether the correlation between IP and the decision

to study further is a possible explanation for the low female representation in economics.

By examining the relationship between IP, gender, and support systems, we have con-

tributed to the existing literature on impostor feelings in academia, particularly in the

context of a developing country.

Our study makes use of anchoring vignettes which provide participants with a bench-

mark against which they can compare their survey responses, thereby improving the com-

parability of these responses (Chevalier & Fielding, 2011; Kristensen & Johansson, 2008).

We use vignettes to create a measure of impostor feelings, denoted as self IP (vig), and

compare this measure with a survey instrument developed by Clance and Imes (1978).

Our analysis reveals a positive correlation between the two variables, indicating a similar

underlying relationship. However, these measures appear to capture different aspects of

impostor feelings, since the correlation is well below one.

To ensure the robustness of our regression results, we include the self IP (Clance)

variable as a supplementary measure alongside self IP (vig), and our results remain con-

sistent across both measures.28

We observe the relationship between IP, gender, support systems, and the decision

to study further for each participant. Additionally, we use hypothetical situations which
28The results that use the self IP (Clance) measure are available in the appendix.
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provide details about characters’ IP levels and support structures. Given this information

participants advise whether these characters should study further. This helps to control

for unobserved individual differences and isolate the link between IP, support systems,

and the decision to study further acting as a robustness check. We hypothesised that

individuals with high levels of IP have a negative relationship with the willingness to

study further. Our results support this hypothesis and are robust to participants advising

fictional characters (who share similar characteristics with the participant) when studying

further is dependent on the character’s IP level. Furthermore, the presence of mentors

for students emerged as a significant factor influencing their decision to continue their

academic journey. These findings have implications for addressing the gender gap in

academia and highlight the importance of support systems in light of impostor feelings.

This paper has some limitations. Our observational cross-sectional dataset does

not allow for causal interpretations. Secondly, due to the survey length we could not

determine whether there is a difference in advising characters to study further by gender

(in our study, the character matched the gender of the participant; however, it would be

interesting to investigate the case where the survey participant advises a character with

the same gender and a character with a different gender to identify whether there is a

gender difference in advising the character to study further). However, future research can

investigate this dynamic. Also, it would be interesting for further research to investigate

how these negative side-effects play a role in decision making too. It should be noted that

IP is related to stress, burnout and other negative psychological costs which can affect

the rate at which a participant chooses to study further. Even though these negative

psychological factors should be considered when deciding to study further, perhaps these

factors should not deter individuals from entering fields that trigger impostor feelings.

Individuals may still succeed in these fields due to the perfectionist (Pannhausen et al.,

2021) and high achieving (Clance & Imes, 1978) traits that impostors cultivate. We do

not collect any data regarding the negative psychological costs of impostor tendencies.
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3 The role of team gender composition and gender at-

titudes in willingness to work in a team

3.1 Introduction

Workplaces commonly rely on teams to enhance the likelihood of generating innovative

solutions to complex problems (Kozlowski & Bell, 2003). Teams within a workplace

may collaborate on multiple occasions. However, despite achieving positive outcomes,

individuals may not necessarily be inclined to continue working with the same team,

potentially affecting future team performance. Also, teamwork gives an opportunity for

individuals to build on their human capital (Wang et al., 2022), therefore, if individuals

are less included in the team, then they have a smaller probability of learning from their

team members. This paper aims to investigate gender-related factors associated with the

willingness to work in the same team for future projects.

A segment of the economics literature attempts to understand the optimal gender

composition of teams (Apesteguia et al., 2012; Fenoll & Zaccagni, 2022; Hoogendoorn

et al., 2013; Lamiraud & Vranceanu, 2018). In this paper, we investigate whether the

gender composition of the team predicts an individual’s willingness to remain in the same

team for another project. With a changing group composition, the social dynamics in

the group may also change. Therefore, stereotypes are important to consider as they

can distort social behaviour (Hamilton, 1979), and biases may impact team performance

(Chen & Houser, 2017; Coffman et al., 2021). As a result, we consider whether gender

attitudes of team members influence the willingness of a participant to work in the same

group for a future project.

We make two contributions to the literature. First, existing research primarily ex-

plores how the team’s gender composition relates to team performance. We build on

this by determining whether the gender makeup of the group relates to an individual’s

willingness to work in the same team for a future project. Then we consider whether

this preference is rational given the performance of the team. For example, if male-
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majority groups outperform female-majority groups, a preference for these groups would

be rational. Our second contribution relates to eliciting gender attitudes in a novel way:

participants are presented with scenarios where male and female team members are as-

signed tasks, and respondents can recommend redistributing these tasks. We use this to

measure gender attitudes, as responses to the frequently used questions on gender atti-

tudes from the World Value Survey (WVS) risk capturing socially appropriate responses

instead of genuine attitudes. We compare our gender attitudes variable with gender

perceptions determined by a subset of the WVS questions and find that these measures

have a poor correlation, therefore these variables appear to capture different elements of

gender perceptions.

Our results show that both male and female respondents are less willing to work

again in female-dominated teams. This finding is robust to controlling for the climate

of the group and gender attitudes of the individuals within the team. We observe that

women are more inclined to remain in the same group regardless of the team gender

composition compared to men. This indicates higher contentment with the initial team

allocation, which could speak to women being more agreeable than men (Weisberg et al.,

2011). Also, we find that having a pro-male bias in gender-balanced and male-majority

team types is negatively related to being willing to work in the same team again. Lastly,

we note that the preference against female-dominant groups is not rational as female-

majority groups obtain better grades for their group projects relative to the other teams,

even when controlling for the past performance of the group members.

The remainder of the paper proceeds as follows: Section 3.2 provides a review of the

literature. We describe the methodology in Section 3.3 and present the results in Section

3.4. Section 3.5 concludes.

3.2 Related literature

3.2.1 Gender composition and team performance

Studies provide mixed evidence on whether single-gender teams or mixed-gender groups

correlate with better team performance.
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In a few studies, the relationship between the gender composition of a group and

team performance is examined using an online business game. In this game, teams make

decisions for their businesses with the goal of maximising profit, which serves as the

measure of team performance. Apesteguia et al. (2012) allowed three individuals to form

teams to choose the online business game. The authors found that teams consisting solely

of women had the lowest profit levels relative to groups with other gender combinations.

Lamiraud and Vranceanu (2018) randomly assigned five students to a team based on their

gender to play the online business game. This study finds that female-majority teams

outperform male-only groups. Using an in-person variation of the online business game

where the objective of earning the highest profit remains, Hoogendoorn et al. (2013)

assigned approximately twelve students to form teams, allowing for a range of gender

compositions while excluding teams composed solely of females or males. The authors

noted that gender-equal teams performed better than male or female-dominated groups.

The correlation between gender composition and team performance has also been

studied outside of the context of the online business game. Städter et al. (2022) allowed

students to endogenously form groups to complete a course assignment. The authors

found that the gender composition of a group mattered for team performance, and female

majority groups obtained higher grades. However, the relationship between performance

and the gender composition of the team was not robust to the inclusion of past grade

performance.

Since the relationship between gender composition and team performance differs

across settings and tasks, it is important to note that social dynamics can influence the

group and, in turn, relate to team performance.

3.2.2 Social dynamics and team interactions

Group dynamics and self-selection play a role in understanding the performance gap

among teams with varying gender compositions. Fenoll and Zaccagni (2022) found that

when female teams were exogenously formed, they underperformed relative to teams with

different gender compositions. However, this performance gap became insignificant when
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groups were formed endogenously. Further, their study revealed that students had a

preference for male-dominant teams when given the opportunity to self-select into groups

to complete high school mathematics-based tasks.

While gender composition impacts the social dynamics of the team, other group

characteristics have also been found to be influential. Takahashi (2023) conducted a field

experiment where teams collaborated to solve an online puzzle. The author notes that

males responded more negatively to corrections by females compared to corrections by

other males.

Team performance can be influenced by how effectively the team manages conflict.

One study finds that in teams that experience conflict, female-majority teams performed

better in the presence of negative relationships relative to male-dominant teams (Bradley

et al., 2021).

The willingness to work with women has been explored by examining whether firms

favour male candidates in the job application process. Moss-Racusin et al. (2012) showed

that hiring committees have a preference for males candidates even when an identical

CV is used for female candidates. Carlsson and Eriksson (2019) found that firms with

a higher share of women showed a preference for female applicants during recruitment,

indicating their preference to work with women over men. Relatedly, Rice and Barth

(2016) discovered that male respondents consistently preferred male applicants until they

saw scenarios that described females using typically "male" adjectives such as assertive

and competent, as opposed to "female" adjectives like nurturing and kind.

3.2.3 Gender attitudes and team interactions

Hamilton (1979) argues that stereotypes play a cognitive role in helping individuals to

process information faster, but that stereotypes can distort social behaviour. In this way,

attitudes regarding gender can influence daily interactions with the outgroup gender.

Contact theory states that prolonged interaction between different groups (race,

gender and religion) allows individuals to understand perspectives from the outgroup and

reduce the reliance on stereotypes to assess intergroup relations (Allport et al., 1954). In a
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traditionally male-dominated occupation such as the military, Dahl et al. (2021) observe

that men assigned to working and living with one woman for a period of eight weeks

improved their gender attitudes such that treated men were more likely than control

group men (who had no contact with females during training) to believe that mixed

gendered teams perform better than male-only teams. The belief that gender-balanced

teams are best for productivity only persists when males are in direct contact with females

(Dahl et al., 2021).

Stereotypes can play a role when members interact within a group. Chen and

Houser (2017) found that individuals were less likely to contribute ideas to solve a male-

stereotyped task when their gender was a salient issue in the team. That is, women

contributed their ideas relating to a male-stereotyped task when they were in a female-

dominant team, but did not when allocated to a male-majority group. Also, Coffman

et al. (2021) find evidence that women were less likely to be chosen as a team represen-

tative relative to a man when answering male-stereotyped questions. This result remains

robust when controlling for the competence of the individual, contribution to the team

and quality of answers.

Therefore, attitudes towards gender remain an important issue to investigate when

males and females interact. We contribute to this literature by observing the relationship

between individuals’ attitudes about gender and the willingness of an individual to remain

in the same (gender-balanced or male/female-dominated) team for another project when

groups interact in person.

3.3 Methodology

3.3.1 Sample and data collection procedure

Third-year economics students at the University of Pretoria complete a group project

for course requirements. We exogenously assigned individuals to teams by randomly

allocating students to a group based on their gender.29 Students were informed that a
29We do a balance check for the groups that we assign based on an individual’s demographic factors in

Table C27. We note that the groups do not have significantly different grades. There are some differences
among the race and mother education variables across group types, we account for this difference by
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second group project needed to be completed for the course, and that they would be

given the opportunity to express their preference regarding remaining in their allocated

groups or choosing their own groups. Following the project submission, students were

invited to participate in a survey to obtain information about group dynamics and their

preferences concerning group allocations for the second project. The students were made

aware that the survey response required a group number to link their response to the

group grade, however, no individual identifiers were collected.

Table 9: Descriptive statistics for demographic variables

Obs % sample
Demographics

Age ≤ 21 166 56.46
Age > 21 128 43.54
Female 138 46.94
Male 156 53.06
Asian 3 1.02
Black 142 48.30
Coloured 8 2.72
Indian 25 8.50
White 109 37.07
Prefer not to say 7 2.38

Group characteristics
Female ratio = 0 78 26.44
Female ratio = 0.25 54 18.31
Female ratio = 0.5 54 18.31
Female ratio = 0.75 52 17.63
Female ratio = 1 57 19.32
The total number of observations is 294.
Obs indicates the number of observations for each
characteristic.
% sample displays the share of the sample that aligns
with a characteristic.

Table 9 summarises the demographic information for our sample. A total of 296

students participated in the survey.30 Among the participants, 138 were females, 156

were males, and one identified as non-binary. Due to the small size of the non-binary

group, we did not separately analyze their response. Additionally, one participant chose

not to disclose their gender, resulting in the exclusion of two observations from the dataset

using all of these demographic factors as control variables in column 6 of Table 14 and Table 15. Our
results remain robust to the inclusion of these control variables.

30The course had a total enrollment of 356 students, indicating an 83% survey completion rate. As the
survey was anonymous, we cannot identify and provide any characteristics about the sample of students
that did not take part in the survey.
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due to the prominent gender focus. Out of the 294 participants, 97.6% provided their

race as follows: 1.0% Asian, 49.5% Black, 2.8% Coloured, 8.7% Indian, and 37.9% White.

The class contained 356 students. All teams consisted of four members. Students

were randomly assigned to one of five group types, ranging from zero to four females. 26

teams had four males, 16 groups included three males and one female, 15 teams comprised

of two males and two females, 16 groups contained one male and three females, and 16

teams had four females. Since there were more males than females in the class, the

number of teams with zero females was greater (26 teams) while there were 15 or 16 of all

other team combinations. Table 9 reports the number of survey responses by the group

type.

3.3.2 Study design

3.3.2.1 Measure of gender attitudes

A popular method of identifying gender attitudes is using the WVS statements which

ask participants their level of agreement to statements that correlate with the role of a

gender in society. For example, the WVS asks participants to what extent they agree

with the following statement ‘A university education is more important for a boy than

for a girl’. The extent to which participants agree or disagree with statements reflects

the respondent’s attitudes towards males and females. However, we are concerned about

experimenter demand effects (Zizzo, 2010), where individuals might alter their reported

beliefs regarding gender perceptions to conform with socially acceptable responses. We

attempt to overcome these experimenter demand effects by measuring gender perceptions

more discreetly by presenting workplace scenarios.

To elicit gender attitudes in our survey, we displayed workplace scenarios consisting

of email correspondence from a team’s manager to detail the team’s tasks for the coming

week. The teams described in the scenarios consist of four members (two males and two

females), and each member is described as having the same level of education and expe-

rience. In Table C26, we summarise the email scenarios and the survey questions used to

create the gender attitudes. In the first scenario, the manager allocates all administrative
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duties to women, while men are required to complete tasks aligned with their qualifica-

tions. In the second situation, the manager assigns females to complete tasks correlated

with their degree while males have all of the administrative responsibilities. Related to

both emails, we ask participants which team members receive better career advancement

and who is more content with their job. Also, we enquire whether the manager should

change the allocation of tasks in the team. Both of these email scenarios are presented

to respondents, in random order.

Table 10: Description of email scenarios to create gender attitudes variable

Female attitude Male attitude
Sizwe and Michael: complete data analysis for
the growth and unemployment report.
Buhle and Jane: complete the planning for
the team event and plan the transport logis-
tics. Remember that you are taking team
meeting notes from now on.

Zanele and Megan: complete the code that
creates the economic indicators.
Eric and Isaac: the new team members are
starting next week, please set up their email
addresses and access cards. Remember that
we need our filing system to match our shared
OneDrive.

These emails and the scoring for the net male attitude variable are available in the appendix in Table
C26.

When women only had administrative duties (Table 10 in the female attitude col-

umn), participants were considered to be more aware of the unfavourable treatment of

females when they noticed that men had better career advancement and contentment;

when men were allocated tasks correlated with their degrees but women were not; or

when they stated that tasks should be reallocated. Similarly, respondents were rated

as more aware of how males were treated when they perceived that women experienced

better career contentment and advancement when assigned tasks correlated with their

qualifications, while men were limited to administrative tasks (Table 10 in the male at-

titude column). Again, participants expressing the view that tasks should be reallocated

were more aware of discrimination.

3.3.2.2 Survey structure

The survey comprised of four sections.31 In the first section, participants were asked

about the team dynamics of the group in which they completed their group assignment.
31The complete survey is available in the appendix.
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This included aspects such as the group climate. The second section presented the email

scenarios to the participants, which aimed to elicit their gender attitudes. Following

that, participants were presented with WVS statements and asked to indicate their level

of agreement with each statement. This serves as a recognised tool from the literature to

assess the respondents’ gender perceptions. Lastly, we inquired about the demographic

characteristics of the respondents.

3.3.3 Data

3.3.3.1 Group characteristics

After students completed their group project, the survey asked whether they would be

willing to remain in the same group for the second group project. As group allocations for

the second project occurred according to the preference of the students, the willingness

to remain in the same group was an incentivised choice. The willingness to work again

variable reports a value of one if students reported being willing to remain in the same

group and zero if participants were indifferent or wanted to change teams for the second

assignment.32

Respondents reported whether they experienced stress while working with the team

on the group project.33 If students stated that they were not stressed while working

on this project, the stress variable returns a value of one, while the stress variable is

coded negative one when participants stated they were stressed while completing this

assignment. Participants also stated whether they were comfortable giving feedback to

the team.34 A feedback variable returned a value between negative one (when students

reported being uncomfortable providing feedback), and one (when respondents stated

that they were comfortable providing feedback to the team). Climate is the summation
32Respondents could choose one of three options to convey their willingness to remain in the same

team for another project: i) Yes, willing to work in the same team again; ii) Indifferent to working in the
same team again; iii) No, I do not want to work in the same team again. As a robustness check, we use
the three categories as our dependent variable to run an ordered logit model and we find that all main
relationships hold.

33The survey question read: "Was working with this team stressful?" Individuals could respond with
"Yes" or "No".

34The survey question is: "Did you feel comfortable giving constructive feedback to your team mem-
bers?" Individuals could respond on a scale from 0 (Not comfortable) to 10 (Very comfortable). The
variable is standardised to be a value between -1 and 1.
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of the stress and feedback variables. Then, the climate variable is linearly transformed

to the positive domain.

Participants viewed a scenario where they would receive hypothetical payment for

their group project and were asked to split this money among group members.35 If

respondents chose to remunerate all members equally, this was taken as an indication

that members were more likely to have contributed to the project equally. Unequal

remuneration was taken to indicate that some members probably did not contribute to

the project in an equal manner. The equal contribution variable is coded one when

members are remunerated equally and zero otherwise.36

Survey participants were asked to write the names of people they wished were in

the group with them and to provide reasoning. Not all participants provided names of

their selected team members followed by a reason, resulting in 108 missing responses. To

create the Choose F ratio, the pronouns used to describe the person would determine the

gender of the individual. Once we identified the gender of each individual in the preferred

group, we were able to determine the ratio of females in the chosen group.37

The Members are friends variable required participants to indicate the number of

team members they consider as friends, with response options ranging from one to three.

The Average grade variable provides information about the group’s average course

grade. To obtain this average grade, we initially calculated the semester mark for the

economics course in which the project took place for each individual. Subsequently, we

identify all individuals belonging to the same group and compute the group-level average
35The survey question reads: "Imagine you were commissioned by The World Bank to write this

report. The World Bank paid your group R40000 for completing this project. How would you split this
money between you and your team members? State the member’s name and the amount that you would
give to them."

36Another survey question asked about the contribution of work by the team: "Who contributed to the
team project more?" 90.48% of individuals responded that the work was split evenly. The correlation
between the equal contribution variable and the previously mentioned survey question is 0.2052 and
is significant at the 1% level. As a robustness check, we run our regressions using the alternative
contribution question in Table C36 and Table C41, we note that our main findings hold. Moreover,
74% of the groups self-reported an equal contribution. In other words, within 74% of the groups, all
individuals reported that they had either all contributed equally or had not contributed equally.

37Given the prevalence of gender-neutral names in South Africa, participants were required to provide
a rationale for selecting a specific individual for their group. This was done to determine the gender
associated with the name based on the pronouns used in the explanations provided by participants. If
reasoning was not provided, we were unable to identify the gender of the person and the female ratio of
the group when individuals can choose their own groups.
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grade based on the four individual marks. Since respondents only supplied the group

number, we determined the average grade at the group level. This variable serves as a

control for the group’s past team performance.

Project grade reports the grade that the group earned for the group project.

3.3.3.2 Gender attitudes

Recall the email scenarios from Table 10. The female attitude variable identifies whether

participants called for the allocation of tasks to change when women were assigned ad-

ministrative duties, while men had work responsibilities aligning with their qualifications.

And whether in this case, individuals noticed that men had better career advancement

and contentment. This variable ranges from -5 (participants are not aware of unequal

treatment experienced by females and do not call for roles to be changed in this work

situation) to 6 (participants are aware of unequal treatment experienced by females and

call for roles to be changed in this work situation).

Similarly, from Table 10, the male attitude variable determined whether respondents

noticed that women had higher career advancement and contentment when women had

roles correlated with their degree, while men were allocated administrative duties. This

variable also accounted for whether individuals thought that roles within the team should

change. This variable ranges from -5 (respondents are not aware of unequal treatment

experienced by males and do not want roles to be changed in this work situation) to 6

(respondents are aware of unequal treatment experienced by males and want roles to be

changed in this work situation).38

The net male attitude variable is the difference between male attitude and female

attitude. Positive values for this variable indicate that individuals are more aware of

discrimination experienced by men than by women. Therefore, we interpret this difference

as an individual having a pro-male bias.

To obtain a measure of how gender attitudes vary within a group, we calculated the

difference between the highest and lowest value of the net male attitude for each group
38Table C26 in Appendix C describes the creation of male attitude and female attitude in detail.
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to create the range (net male attitude) variable. A positive value for the range (net male

attitude) variable showed that teams had greater variation in gender views which may

proxy for potential gender-related conflict in the group.

Table 11: Descriptive statistics for created variables

N Mean Std. Dev. Min Max
Group characteristics

Not willing to work again 294 .444 .498 0 1
Willing to work again 294 .556 .498 0 1
Climate 294 3.023 1.065 0 3.8
Equal contribution 294 .816 .388 0 1
Unequal contribution 294 .184 .388 0 1
Chosen F ratio 186 0.501 .389 0 1
Members are friends 294 0.276 0.754 0 3
Average grade 295 59.048 8.359 35.25 77
Project grade 281 60.042 10.704 33.33 90

Gender attitudes
Female attitude 294 1.878 2.258 -6 5
Male attitude 294 1.874 2.249 -6 5
Net male attitude 294 -.0034 1.273 -5 5
Range (net male attitude) 294 1.925 1.528 0 7
Male attitude (wvs) 294 -5.337 3.383 -11 11
Descriptive statistics are displayed for variables highlighting the group charac-
teristics and the gender attitudes.

Lastly, we used questions from the WVS to observe gender attitudes using a measure

recognised in the literature. We used six statements, for example, ‘When jobs are scarce,

men should have more right to a job than women’ where participants could ‘Agree’,

‘Agree somewhat’, ‘Neither agree nor disagree’, ‘Disagree somewhat’ and ‘Disagree’ with

the statement.

For example, if a participant agreed or agreed somewhat with the statement then

the variable returned a 2 or 1 value, respectively. However, if a respondent disagreed

somewhat or strongly disagreed with the statement the variable was coded -1 or -2,

respectively. For each of these statements, the variable was coded to reflect a pro-male

bias (e.g. men should have more right to a job than women in society). The male attitude

(wvs) variable summed all variables from the six statements together. A positive value

for the male attitude (wvs) variable showed that respondents agreed with statements

that men should be more likely to obtain tertiary education or earn a higher salary than

women.
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3.3.4 Research questions

We investigate the following hypothesised relationships39:

(1) Are gender differences present in the willingness to work again measure and gender

attitudes? We hypothesise that women are more likely to remain in the same female-

dominated group relative to men in female-dominated groups for a future project. Fur-

ther, we hypothesise that women are more likely to notice gender bias as women are

more likely to be subject to bias in male-stereotyped environments (Chen & Houser,

2017; Coffman et al., 2021).

(2) Do the team gender composition, perceived climate and the respondents’ gender at-

titudes predict the willingness of a team member to work within the same group again?

We determine whether the number of females in a team influences the individual’s will-

ingness to remain in the same team again for a second group project. We hypothesise

that individuals would have a preference for male-dominated teams (Fenoll & Zaccagni,

2022). Further, we observe this relationship for males and females separately. Also, we

expected that individuals in groups with a positive group climate would be more willing

to work in the same team for a future project. Lastly, we identify whether the gender

attitudes of individuals influence the willingness to remain in the same team, as stereo-

types can negatively influence the dynamics of the team (Chen & Houser, 2017; Coffman

et al., 2021).

(3) If there is a preference for a group type, is this preference rational? We identify

whether bias against a group type is rational by observing whether this group type

underperforms relative to the other group types.
39These hypothesises were preregistered on OSF: https://osf.io/4egjk
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3.3.5 Empirical strategy

3.3.5.1 Do the team gender composition, perceived climate and the respon-

dents’ gender attitudes predict the willingness of a team member to

work within the same group again? (RQ 1-2)

To investigate how a group’s gender ratio, climate and gender attitudes relate to the

willingness of participants to work in the same group again, we estimate a logit model:

work againi = α0 + β1female ratio > 0.5i + β2femalei + β3climatei + β4net male attitudei

+ β5range (net male attitude)i + β6net male attitudei · female ratio > 0.5i

+ β7range (net male attitude)i · female ratio > 0.5i

+ β8femalei · female ratio > 0.5i + γ1Xi + γ2Yi + ϵi

(4)

Work again is an indicator variable for each individual i, which is coded one when

a team member is willing to work with the same group again for another group project

and zero otherwise. The female ratio > 0.5 returns one for female-majority groups and

zero elsewhere. The dummy variable female indicates one when the survey respondent is

female and zero otherwise. Climate is an index incorporating whether team members did

not feel stressed while completing this project and whether members were comfortable

providing feedback to the team. The net male attitude variable shows the degree to

which individuals have a pro-male bias. Range (net male attitude) shows the extent to

which individuals within a group have varying gender attitudes by taking the difference

between the largest and smallest net male attitude for each group. The female ratio

> 0.5 variable is also interacted with the net male attitude, range (net male attitude)

and female variables. The matrix of group control variables Xi includes the variables

equal contribution, average grade and members are friends. Equal contribution is coded

one when respondents chose to equally remunerate team members which suggests that

individuals contributed to the group project in equal proportion and zero otherwise. The

average grade is calculated using the grade obtained by every member of the group over
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the course of the semester, from this we obtain the average of the grades for the group.40

The members are friends returns the reported number of friends that an individual has in

the exogenously assigned group. The matrix of individual control variables Yi includes

the individual’s age and race, and education attainment of an individual’s mother and

father.

3.3.5.2 If there is a preference for a group type, is this preference rational?

(RQ 3)

To determine whether a preference against a specific group type is rational, we investigate

the relationship between the group composition and the group project grade. We estimate

an Ordinary Least Squares model:

project gradei = α0 + β1female ratio > 0.5i + β2average gradei + β3net male attitudei

+ β4range (net male attitude)i + β5net male attitudei · female ratio > 0.5i

+ β6range (net male attitude)i · female ratio > 0.5i + γ1Xi + γ2Yi + ϵi

(5)

Project grade refers to the mark that the group received for their project, this is

a percentage. The female ratio > 0.5 returns one for female-dominant teams and zero

elsewhere. Average grade accounts for the past performance over the semester on the

group level. The net male attitude variable is positive when the respondent is pro-male

biased. Range (net male attitude) displays the degree to which individuals have varying

gender attitudes within the group. The group composition variable is interacted with the

net male attitude and range (net male attitude). The matrix of group control variables

(Xi) include the climate, equal contribution, work again and members are friends variables

as in the first regression equation. The respondent’s age, race and each parent’s level of

education attainment make up the matrix of individual control variables (Yi).
40As the survey was anonymous, there is no way to link individual grades to the survey response.

Therefore, we use average grades for the group.
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3.4 Results

3.4.1 Are there gender differences in the willingness to work again and atti-

tudes? (RQ 1)

We first compare descriptive statistics for the willingness to work in the same group again

and gender attitudes by sex.

Generally, women have a higher willingness to remain in the same group for a future

project (58.7%) relative to men (53.2%), although this difference is not significant. On

average, men have a lower willingness to remain in the same team as the number of

women in the group increases.

When males choose their own team members, on average they select one female.

In comparison, females prefer a female-dominant group (chosen F ratio). It is likely

that individuals will choose their friends to create their group and it is possible that

same-gender friendships are more common than opposite-gender friendships.

Female attitude yields a large positive value when participants notice women experi-

encing inequalities in the work environment and call for similar responsibilities by gender.

Female respondents are significantly more likely to identify inequalities in the scenarios

relative to male respondents. Relatedly, male attitude returns a large positive value when

respondents identify that males encounter inequalities in the assignment of tasks in the

workplace. Again, female respondents are significantly more likely to notice inequalities

than male participants.

As females have higher mean values of female attitude and male attitude relative to

males, females are more likely to be aware of unequal treatment by gender even when

the scenario disadvantages men. This aligns with our first hypothesis that women are

more likely to notice inequalities occurring in situations. We hypothesise that this may

be the case as women in male-dominated environments are subject to more inequalities

than men (Dresden et al., 2018).

The female attitude and male attitude variables are measures pertaining to the aware-

ness of discrimination against each gender. The net male attitude variable is the difference
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between male attitude and female attitude, which shows the gap in awareness of discrimi-

nation which is interpreted as individuals having a pro-male bias. That is, a large positive

net male attitude value shows a preference for males. The net male attitude variable is

not significantly different by the respondent’s gender. The majority of the respondents

call for the equal treatment of men and women as 65.31% of the sample have a net male

attitude which returns zero. 17.68% of the sample has a positive net male attitude with

a mean of 1.94. Similarly, 17.01% of the sample has a negative net male attitude variable

with a mean of -2.04.41

Table 12: Descriptive statistics of willingness to work again and gender differences in
attitudes

Male Female z
% Work again 53.21 58.69 0.944

Breakdown of % Work again
4M : 0F 55.84 . .
3M : 1F 57.89 62.50 0.312
2M : 2F 51.85 74.07 1.675*
1M : 3F 28.57 47.36 1.205
0M : 4F . 57.89 .

Preferred number of females
Chosen F ratio 0.33 0.66 5.685***

Gender attitudes
Female attitude 1.56 2.24 2.858***
Male attitude 1.48 2.32 3.413***
Net male attitude -0.077 0.079 0.944
Male attitude (wvs) -4.34 -6.45 4.824***

Breakdown of Male attitude (wvs)
Family decisions 0.981 0.934 0.088
Family responsibility -0.821 -1.268 3.570***
Male emotions -0.852 -1.782 7.187***
Education -1.391 -1.927 5.625***
Money -0.865 -0.594 1.693*
Job -1.397 -1.818 4.530***
N 156 138
z refers to z values from the Wilcoxon rank-sum test.
* p<0.10, ** p<0.05, *** p<0.01

Statements evaluating gender attitudes relating to the WVS (male attitude (wvs))

show a gender difference.42 Females are significantly more likely to disagree with the
41A histogram showing the distribution of the net male attitude is available in the appendix in Figure

C8. Figure C9 shows the distribution of the net male attitude by gender.
42Each statement is coded to represent traditional gender views. For example, the family decisions
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WVS statements than males. On average, men have low negative numbers indicating

that they have a ‘neutral’ or ‘disagree somewhat’ response to the WVS statements, while

women are more likely to ‘disagree strongly’.

Table 13: Correlation: gender attitudes and WVS gender measure

female male net male
attitude attitude attitude

male attitude (wvs) -0.142 -0.180*** -0.066
male attitude (wvs) refers to the gender attitudes obtained us-
ing the WVS measure.
female attitude, male attitude and net male attitude refer to
the gender attitudes obtained using the email measure.
* p<0.10, ** p<0.05, *** p<0.01

Table 13 reports the correlation between the WVS measure of gender attitudes and

our gender attitudes measure using the allocation of tasks described in the email scenarios.

The male attitude (wvs) measures traditional gender views where positive values

indicate a pro-male attitude. The female attitude variable determines whether individuals

notice discrimination against women, we expect a negative relationship with male attitude

(wvs). However, this relationship is insignificant.

The net male attitude is indicative of gender discrimination, while the male attitude

(wvs) shows preference for pro-male gender roles in society. Perhaps these two measures

capture different aspects of gender discrimination resulting in an insignificant and very

weak correlation.43 We would expect a positive correlation between the net male attitude

and male attitude (wvs). However, our measure shows a prominent share of individuals

viewing men and women equally and returning a zero value for the net male attitude

variable states ‘Mothers should have more say than fathers in making family decisions’, if a participant
strongly agrees or agrees somewhat with the statement then the variable returns -2 or -1 value, however,
if a respondent disagrees somewhat or strongly disagrees with the statement the variable is coded 1 or
2. The family responsibility statement is ‘Mothers should have a greater responsibility in raising their
children’, when a respondent strongly agrees or agrees somewhat, the variable reports a value of 2 or
1, if the participant disagrees somewhat or strongly disagrees the variable reports -1 or -2. This coding
strategy is followed for the male emotions variable (‘Showing physical or emotional weakness reduces the
masculinity of a man.’); the education variable (‘A university education is more important for a boy than
for a girl’); the money variable (‘If a woman earns more money than her husband, it’s almost certain to
cause problems’) and the job variable (‘When jobs are scarce, men should have more right to a job than
women’).

43This correlation is robust to limiting the WVS statement to family decisions, education, money and
job.
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as shown in Figure C8, this may cause a poor correlation between the two measures.

Further, noticing discrimination against men might also indicate (as with discrimination

against women) an anti-discrimination preference.

3.4.2 Do the team gender composition, perceived climate and the respon-

dents’ gender attitudes predict the willingness of a team member to

work within the same group again? (RQ 1-2)

Table 14 highlights the relationships pertaining to research questions 1 and 2. This table

shows the relationship between the ratio of females in the group, the group climate, and

the gender attitudes of the individuals within the group to predict whether individuals are

willing to work in the same group for the second group project. We use a logistic regression

to model this relationship and we report coefficients to aid with the interpretation of

interaction terms.44

In column 1, we note that individuals assigned to a female-majority group are not

significantly less likely to remain in the same team relative to other groups. When

we account for an individual’s gender, the gender composition of the group becomes

significant as seen in column 2. Individuals are less willing to remain in a female-majority

group relative to the male-dominant and gender-balanced groups. This may be explained

by individuals underestimating the ability of women in male-dominant fields (Brown

& Yang, 2015; Faniko et al., 2021). Perhaps individuals believe that having a higher

proportion of men in the team can yield better results. Generally, females are more

willing than males to remain in the same group. This finding may speak to women being

more compliant and agreeable relative to men (Weisberg et al., 2011).45

Taking these results together, we note that women are more likely to remain in the
44The average marginal estimates are available for this regression in the appendix in Table C28. In

the survey, the willingness to work again variable yields three options: 1) individuals are willing to work
in the same group, 2) individuals are indifferent to working in the same group and, 3) individuals do
not want to work in the same group again. An ordered logistic regression is estimated to determine this
relationship of the dependent variable when accounting for the three options and the gender composition
of the group. This regression is available in the appendix in Table C33, and all relationships hold.

45As a robustness check, we use the continuous number of women in a group as the gender composition
variable, instead of the Female ratio > 0.5. All results are similar. These results are available in the
appendix in Table C34.
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same group again relative to men. To gain a better insight into the relationship between

gender, group composition and willingness to remain in the same team, we run a logit

regression by each gender.46 For the female sample, we note that their willingness to

remain in the same group does not differ significantly by the group composition. That

is, females are just as willing to remain in the same group when they were allocated to a

female-dominant, gender-balanced or male-majority team.47 In contrast, the results for

the male sample show that males are significantly less likely to remain in the same group

when they are assigned to female-majority teams relative to gender-balanced or male-

dominant groups.48 Men may prefer male-dominant teams as they respond negatively

when receiving constructive corrections from women relative to receiving similar notes

from men (Takahashi, 2023).

In column 3, we control for the characteristics of the group. Unsurprisingly, we

note that the climate of the group, measured by whether an individual was comfortable

providing feedback to the group and working with the group was not stressful, has a

positive effect on the willingness of an individual to remain in the same group for another

group project.49 The equal contribution variable is insignificant, likely due to most survey

respondents reporting that team members contributed equally to the group project. In-

terestingly, the average grade does not have a significant relationship with the dependent

variable. Therefore, groups containing high performing members are not more likely to

be willing to remain in the same group.50

46These results are available in the Appendix, in Table C31 for the male sample and Table C32 for
the female sample.

47From column 5 of Table C32, we see that the female ratio > 0.5 coefficient has a value of -1.049,
where this variable is signed and insignificant.

48In Table C31 (column 5) the female ratio > 0.5 variable has a coefficient of -3.269 and is significant
at a 1% level.

49Both of these variables (stress and feedback) exhibit a significant relationship with the dependent
variable. The stress coefficient is 1.911, while the feedback variable has a coefficient of 0.62. Both of
these coefficients are significant at a 5% level. As a result, it appears that an individual’s reported stress
is more influential in determining whether an individual will be willing to remain in the same team for
a future project than their ability to provide feedback to the team.

50As a robustness check, we include the project grade as an independent variable and note that the
project grade has an insignificant relationship with the dependent variable.
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Table 14: Logit estimates: the relationship between group composition and willingness
to remain in the team

Dependent variable: willingness to work in the same team again
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 -0.342 -0.825** -0.956** -0.969** -1.287* -1.358*
(0.30) (0.40) (0.42) (0.43) (0.71) (0.74)

Female 0.735** 1.043*** 1.070*** 0.921* 1.022**
(0.36) (0.37) (0.37) (0.49) (0.46)

Climate 1.133*** 1.124*** 1.155*** 1.148***
(0.17) (0.17) (0.18) (0.19)

Equal contribution 0.572 0.605 0.589 0.515
(0.41) (0.41) (0.40) (0.39)

Average grade 0.191 0.189 0.191 0.192
(0.18) (0.18) (0.17) (0.16)

Members are friends 0.169 0.144 0.171 0.170
(0.17) (0.17) (0.19) (0.20)

Net male attitude -0.256* -0.419*** -0.461***
(0.14) (0.15) (0.16)

Range (net male attitude) 0.163 -0.188 -0.184
(0.15) (0.20) (0.20)

Net male attitude · Female ratio > 0.5 0.391 0.477
(0.30) (0.32)

Range (net male attitude) · Female ratio > 0.5 0.689** 0.718**
(0.31) (0.30)

Female · Female ratio > 0.5 0.476 0.497
(0.89) (0.91)

Constant 0.361** 0.201 -0.393 -0.423 -0.392 0.365
(0.18) (0.18) (0.38) (0.39) (0.39) (0.64)

Observations 294 294 294 294 294 294
Pseudo R2 0.005 0.019 0.203 0.214 0.234 0.245

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Column 6 includes all of the control demographics variables such as age, race, mother, and father education. These variables are
insignificant.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero otherwise.
Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to work in the group
and whether individuals were comfortable providing feedback to the group, positive values indicate a positive group climate. Equal
contribution is coded a value of one when team members contributed to the group project and 0 otherwise. Average grade is the
grade obtained for individuals over the past semester averaged over the group as a proxy for the competence of the team. Members
are friends accounts for the number of friends that an individual has in the team. Net male attitude refers to the degree that an
individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the maximum net male attitude and
minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01

Columns 4 and 5 include the gender perceptions of the respondent (net male attitude)

and the extent to which gender perceptions vary in a group (range (net male attitude)).51

We note that individuals that have a pro-male bias in the gender-balanced and male-

dominant teams have a negative relationship with the willingness to work in the same
51In Table C35, we run a logistic regression to determine the relationship between the willingness to

work again, the gender composition, and the gender attitudes using the WVS measure. Using the gender
attitudes measure is not significantly related to the dependent variable. Also, we run a logistic regression
to estimate the relationship between the group gender attitudes and the willingness to work in the same
team. We determine the average of the net male attitude on the group level. Using this as a gender
attitudes measure (net male attitude (group)), our main findings hold in Table C37.
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team again. This relationship is made more clear using predictive margins that are

available in Table C28. Since 17.7% of individuals have a pro-male bias in this sample,

individuals may perceive differing gender attitudes as a problem if there are other males

in the group. Perhaps individuals that favour men prefer to work with people that have

similar gender attitudes.52 Groups that have varying gender perceptions on the individual

level are beneficial to female-dominant groups over male-dominant and gender-balanced

groups. Potentially, women are more likely to speak out regarding their views in female-

dominant groups relative to other groups. We hypothesise that females prefer belonging

to a group where they can raise their opinions even if the group has varying gender views.

This finding is in line with Chen and Houser (2017), where the authors found that females

are more likely to contribute their ideas in a female-majority group.

We note that all relationships remain robust to the inclusion of individual demo-

graphic control variables such as age, race and the education level of an individual’s

parents in column 6. These demographic control variables are insignificant. As all con-

tinuous variables are standardised, we can identify that the gender composition of the

group is the most important factor examined in our data in explaining individuals’ will-

ingness to work in the same team again.

3.4.3 Is the preference against female-dominant teams rational? (RQ 3)

Table 15 relates to research question 3 which investigates the relationship between the

group composition and the project grade to determine whether the preference against

female majority teams is rational. This relationship is modelled using an OLS regression

and we report coefficients.

In column 1, we note that female-dominant teams outperform the other group types.

This finding is confirmed in the literature (Lamiraud & Vranceanu, 2018; Städter et al.,

2022). The preference against female-dominant teams would be rational if these teams
52The majority of this sample view gender discrimination against men and women equally as the net

male attitude variable returns a value of 0 for 65.3% of individuals, while 17.7% of individuals have a
pro-male bias (net male attitude > 0 ). The number of individuals having a pro-male bias is similar
across the types of teams.
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underperformed relative to the other groups. However, this is not the case.53

Unsurprisingly, the average grade variable (the average grade of the group over the

past semester) is positively related to the project grade. We expect groups that consist

of high performing individuals to obtain high grades in the group project too. Female-

dominant teams continue to obtain a higher project grade even when controlling for the

average grade. This robust relationship is not always found in the literature: Städter

et al. (2022) find that female-majority teams no longer outperform other group types

when controlling for past performance.

Accounting for the group characteristics returns insignificant relationships to the

performance of the team. Teams with a better climate, members that are willing to work

in the same team again, and teams with a high share of friends as team members do not

perform better relative to other teams. Groups where individuals equally contribute to

the project have a higher grade relative to teams that did not have an equal contribution,

however, this result is marginally significant.

Columns 4 and 5 account for the gender attitudes on an individual level (net male

attitude) and the range of gender attitudes on the group level (Range (net male attitude)).

We find that the individual level attitudes do not have a significant relationship with the

performance of the group.54

The performance of male-dominant and gender-balanced teams benefit when a group

has varying gender perceptions. It is possible that when a group has varying gender per-

ceptions that they will have different opinions to contribute to the project, yielding a

higher performance for the group. We find that having varying gender attitudes in the

group has a significantly positive effect for gender-balanced and male-dominant teams

relative to female-majority groups (where we find that range (net male attitude) does not

significantly correlate with the performance of the female-majority team). This result is

more clear when calculating predictive margins (Table C39) of range (net male attitude)

over the gender composition of the group. In our sample, we note that male-dominant
53In the appendix, Table C38 uses a continuous measure to account for the number of females in the

group. We find that all relationships hold.
54In the appendix, in Table C40, we run a similar regression using the WVS measure for gender

attitudes. These variables also have an insignificant relationship with the dependent variable.
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and gender-balanced teams appear to be able to deal with varying gender attitudes con-

structively relating to a positive effect on team performance, where Bradley et al. (2021)

finds this relationship in female-dominant teams specifically.

Table 15: OLS estimates: the relationship between group composition and project grade

Dependent variable: Project grade
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 0.355 0.393* 0.390* 0.401* 0.397* 0.454**
(0.23) (0.23) (0.23) (0.23) (0.22) (0.22)

Average grade 0.242** 0.242** 0.249** 0.250*** 0.238***
(0.10) (0.10) (0.09) (0.09) (0.09)

Climate 0.032 0.030 0.032 0.070
(0.06) (0.06) (0.06) (0.06)

Equal contribution 0.222 0.219 0.233* 0.218*
(0.14) (0.13) (0.14) (0.13)

Work again -0.020 -0.059 0.003 -0.001
(0.15) (0.14) (0.15) (0.15)

Members are friends 0.045 0.042 0.028 0.030
(0.07) (0.07) (0.07) (0.07)

Net male attitude -0.037 -0.027 -0.022
(0.05) (0.07) (0.07)

Range (net male attitude) 0.159 0.343*** 0.325***
(0.12) (0.12) (0.12)

Net male attitude · Female ratio > 0.5 0.033 0.030
(0.11) (0.11)

Range (net male attitude)· Female ratio > 0.5 -0.381* -0.370*
(0.22) (0.21)

Constant -0.131 -0.154 -0.323** -0.304* -0.354** -0.187
(0.14) (0.13) (0.16) (0.16) (0.17) (0.25)

Observations 281 281 281 281 281 281
Adj R2 0.026 0.081 0.079 0.099 0.128 0.142

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Column 6 includes the control variables which account for age, race, and parental education levels for the respondent.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero
otherwise. Average grade is the grade obtained for individuals over the past semester averaged over the group as a proxy for
the competence of the team. Climate is an index of whether it was stressful to work in the group and whether individuals
were comfortable providing feedback to the group, positive values indicate a positive group climate. Equal contribution is
coded a value of one when team members contributed to the group project and 0 otherwise. Work again returns a value of
one when individuals are willing to work in the same team again and zero otherwise. Members are friends accounts for the
number of friends that an individual has in the team. Net male attitude refers to the degree that an individual has traditional
gender attitudes. Range (net male attitude) refers to the difference of the maximum net male attitude and minimum net male
attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01

In column 6, we include demographic control variables to the regression such as the

age, race and parental education levels of an individual. All relationships remain robust

to the inclusion of these demographic controls.

From Table 14 and Table 15, we note that the factors which positively relate to

individuals remaining in the same group differ from the variables which have a positive

relationship with the performance of the team. Therefore, high performing teams may
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not want to work together again even when obtaining a high group performance is the

objective.

3.5 Conclusion

Our study investigates the relationship between the gender composition of a group and

individuals’ willingness to continue working in the same group for future projects. We

conducted this research in a university-field setting, exogenously assigning students to

groups for a curriculum-based project that involved in-person interaction. This study

contributes to the limited existing research on the influence of gender composition and

individual gender attitudes on the willingness to work in a team for future projects.

Additionally, we tested a novel approach to measure gender attitudes, aiming to re-

duce socially desirable responses. We find that our gender attitudes variable is poorly

correlated with the WVS measure. The WVS measure is capturing an individual’s at-

titude regarding gender roles in a society, while our variable accounts for the gender

discrimination noticed by individuals in a workplace situation.

Our results show that individuals prefer male-dominated groups, even when account-

ing for the group characteristics such as climate and the contribution of each member.

This finding is in line with Fenoll and Zaccagni (2022). We hypothesise that males’ dis-

comfort with receiving corrections from females (Takahashi, 2023), and women’s tendency

to underestimate the ability of other women in male-dominated environments (Faniko et

al., 2021) may help to explain the preference against female-majority groups. Moreover,

we observe that women exhibit a higher willingness to remain in the same team relative to

men, which aligns with previous research showing that women tend to be more agreeable

than men (Weisberg et al., 2011). Unsurprisingly, the group climate is positively related

to the willingness to remain in the same group. Additionally, individuals with pro-male

bias in male-dominant and gender-balanced groups have a lower willingness to remain

in the same group for a future group project which may be related to these individuals

preferring to work in teams that share similar gender views as only 17.7% of our sample

exhibit pro-male gender bias. Lastly, we determine that the preference against female-
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majority groups is not rational as these teams perform better relative to other groups

even when controlling for the past performance of the group. We note that the significant

predictors of the willingness to remain in the same team for a future project differs from

the determinants of a high performing group.

This paper has limitations: these results are specific to our South African university-

based sample and may not generalise to other samples. Further, this is the first sample

in which we have elicited gender attitudes using email scenarios. This technique should

be tested again to determine whether it captures gender attitudes in different samples.

In future studies, it may be helpful to determine why an individual would be willing to

remain in the same team to better understand positive group dynamics. Lastly, when

eliciting gender attitudes with the email scenarios, participants only observed a case

where emails were sent from a male manager. In South Africa, 68.4% of managers are

male (Statistics South Africa, 2021), therefore we opted to have a scenario which matches

the current setting. However, it would be interesting to see whether the results would

change if the manager in the scenario were female. Future research can explore this

dynamic.
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4 The gender wage gap in South Africa: insights from

administrative tax data

4.1 Introduction

Female autonomy is necessary to overcome entrenched social norms that restrict female

labour to domestic tasks (Engels, 1972). Financial independence enhances the agency

of women (Anderson & Eswaran, 2009) and is correlated with better child survival rates

(Eswaran, 2002). Reducing the gender wage gap is particularly important for female-

headed households, which account for 42.1% of households in South Africa (Statistics

South Africa, 2022). As long as gender-based income disparities persist, individuals living

in female-headed households are more likely to experience poverty compared to those in

male-headed households (Mosomi, 2019), influencing the welfare of the next generation.

Reducing the gender wage differential enhances female welfare and empowerment as well

as the welfare of the female-headed household (Danquah et al., 2021). To observe the

trend of the gender wage gap, we estimate the gender wage differential in the formal

economy.

Previous studies have estimated the gender wage gap in South Africa using self-

reported surveys. However, self-reported measures can be flawed in accurately capturing

income (Bargain et al., 2018; Pedace, 2000), and these measures may not represent the

upper tail of the income distribution (Fortin et al., 2017). By utilising administrative

tax data, we include all employees working in the formal economy to estimate the gender

wage gap. Developed countries have calculated the wage differential by gender using

administrative data (Bayard et al., 2004; Fortin et al., 2017; Hospido & Moral-Benito,

2016). A search retrieves only one case of administrative data being used to estimate the

gender pay gap in the developing country context, that being Uruguay (Burdín et al.,

2022).

Descriptive statistics show that the proportion of females in formal employment

in South Africa has shown a consistent increase since 2008. An employment gap still
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remains, although it had decreased by 5.96 percentage points as of 2021. However, it is

concerning that the earned income disparity at the median level has widened over the same

period. In 2008, women earned 89 cents for every R1 of men’s employment income, but

by 2021, this figure dropped to 78 cents. This is due in part to the faster growth of male

median employment income relative to female median employment income. Additionally,

we note a decline in the proportion of women in the top-income earning category within

the high-skill sector from 2015 to 2021.

Using linear regression analysis, we note that males earn significantly more earned

income than females at the mean of the earned income distribution. Further, we find that

the ‘Poorest 10%’ income category is the most unequal by gender. Of note, the admin-

istrative data does not capture informal activities, meaning that we cannot accurately

capture the gender pay gap at the lowest end of the earned income distribution. When

limiting the sample to the high-skill sector, the gender wage differential is smaller in the

high-skill sector than in the other industries. Also, with the use of quantile regression

analysis, we note that the gender wage differential is greatest in the ‘Richest 10%’ income

category, possibly due to the low number of women in management positions (Statistics

South Africa, 2022).

Section 4.2 provides a review of the related literature, followed by Section 4.3 which

outlines the methodology. In Section 4.4, descriptive results are presented, while Section

4.5 explains the empirical strategy. Section 4.6 presents the regression results, and Section

4.7 concludes.

4.2 Related literature

4.2.1 Women’s financial freedom in developing countries

Zawaira et al. (2022) find that female labour force participation is lower in patriarchal

societies than in matriarchal societies. Further, the authors find that gender attitudes can

reduce female labour force participation, as the traditional gender roles of men being the

income earners and women being caregivers persist across generations. In South Africa,

Casale and Posel (2002) note that more women entered the formal and informal labour
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market during 1995-1999 as women received less income support from men. This shows

the dual responsibilities of women consisting of caregiving and earning income to support

their families. Post 1999, the female labour force participation in South Africa continued

to increase (International Labour Organization, 2022), alluding to the importance of

females earning their own income and being more financially independent.

Hanmer and Klugman (2016) find that in developing countries, four of five women

experience at least one constraint to their freedom. Constraints include encountering

intimate partner violence, restricted movement, lack of control over household resources,

no control over contraception and child marriage. The authors note that financial freedom

plays an integral part in improving the agency of women.

Reducing the wage differential by gender is a significant step in empowering women

to be financially independent, which is in turn related to improved well-being measures

such as child nutrition and improved family health care (Donald et al., 2020). Therefore,

it is important to determine the progress that women have made in South Africa’s formal

economy.

4.2.2 The income differential by gender in South Africa

The gender wage gap has been estimated using survey data (e.g. Bhorat & Goga, 2012;

Mosomi, 2019; Ntuli, 2007). A significant wage differential is found using the Labour

Force Survey (LFS), October Household Survey (OHS) and Post-Apartheid Labour Mar-

ket Series (PALMS). The surveys obtain income information by asking individuals whether

they earn weekly/monthly/annual income between different bounds; therefore, a specific

income amount is not disclosed in the surveys.

Investigating the Black South African population specifically, Ntuli (2007) conducts

a longitudinal study (1995-2004), finding that the gender wage gap is the largest in the

lowest earning income groups. This result is confirmed when including all race categories

(Bhorat & Goga, 2013) and over a longer period (1993-2019) (Mosomi, 2019). Ntuli

(2007) finds that the gender wage differential decreased from 1995 to 2004 in the 10th

and 25th percentile groups using the LFS and OHS, which might be due to the imple-
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mentation of the national minimum wage policy (Mosomi, 2019). While the gender wage

gap has improved at the lower tail, the overall trend of the median income gap remained

unchanged from 1993 to 2019 (Mosomi, 2019).

Other research has split the wage differential into explained and unexplained compo-

nents. Grün (2004) implements the Oaxaca-Blinder (OB) decomposition to estimate the

gender wage differential and finds that gender discrimination plays a role in the income

gap.55

4.2.3 Explanations for the wage differential by gender

A strand of literature investigates the relationship between the income differential by gen-

der and gender segregation within sectors. Roberts and Schöer (2021) find that females

earn more in male-dominated industries relative to female peers in female-dominated oc-

cupations.56 Landman and O’Clery (2020) attribute this to increasing female wages in

order to retain female workers in male-dominated sectors so that these sectors comply

with the South African Employment Equity Act No. 55 of 1998.

Existing research has offered some reasons for why women earn less than men. Travis

(2015) argues that the gap is due to the type of occupation that women enter, and that

women do not negotiate their salary to a level comparable with their male peers.

Fransen et al. (2012) claim that women do not have the required education or work

experience to earn the same wages as men. In Europe, Kunze (2017) finds that the wage

differential remains unchanged even as women increase their human capital to match a

man’s education level. Blau and Kahn (2017) analyse the trends of the wage differential

and find that after 2010, investment in education and experience explains a small portion

of the wage gap relative to the difference in occupations.

Occupational segregation contributes to the gender pay gap. Gradín (2021) finds
55This decomposition estimates the difference in the mean wages by gender to the difference in mean

values of the independent variables, which can be observed (education, age, occupation title) and unob-
servable variables, such as discrimination.

56Roberts and Schöer (2021, p. 2) defines a male-dominated industry as industries that employ 66%
of males. This definition is against the usual industry dominance definition used in the literature as the
authors state, "In the crossover literature, this cut-off for male-dominated ranges from 70 to 75% for the
sectors that business-owners work in."
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that although women have access to higher-paying positions due to improved education

attainment, men continue to dominate managerial positions. Employers may prefer hiring

men over equally performing women and might therefore be willing to pay an income

premium for male workers rather than hiring a woman (Bhorat & Goga, 2012). Moss-

Racusin et al. (2012) showed that hiring committees have a preference for male candidates

even when an identical CV is used for female candidates. Further, there is a preference for

male applicants to be appointed instead of female applicants until women are described

with traditionally male adjectives such as assertive and competent (Rice & Barth, 2016).

Lastly, in Africa, obstacles such as gender norms, patriarchal societies and lack of

opportunity can hinder females from obtaining tertiary education in male-dominated

fields (Mukhwana et al., 2020).

4.2.4 Administrative data to observe a wage differential

Administrative data is beneficial over self-reported survey data. This data is nationally

representative of the formal economy where survey data can undersample top income

earners (Fortin et al., 2017), limiting the conclusions drawn using survey data (Bayard

et al., 2004). Individuals in the low tail of the income distribution often overreport their

income in surveys, while those in the upper tail of the distribution tend to self-report

lower wages than their actual income (Pedace, 2000). Moreover, self-reported income data

from surveys may introduce ambiguity regarding whether the reported income pertains

to pre-tax income, net income, or the total income of the household.

Using administrative tax data, Fortin et al. (2017) explore the gender wage differen-

tial in the top 10% income distribution across Canada, Sweden and the United Kingdom.

The authors found that the gender wage differential improved between 1983 and 2015 for

most women except those in the richest 0.1% of the income distribution. In France, Bar-

gain et al. (2018) use administrative tax records to identify the wage differential between

public and private sector workers. The gender wage differential is highest at the top-end

of the income distribution in the private sector.57

57The authors have access to age, gender and type of occupation. They argue that fixed effects can
account for other characteristics of the worker that are broadly time invariant, such as education levels
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Burdín et al. (2022) find that inequality reduces significantly in Uruguay between

2009 and 2016 using self-reported income from household survey data. However, when

using actual income from administrative data to analyse inequality over the same time

period, inequality in Uruguay increases. This highlights the misreporting issue of self-

report data when considering income.

In this paper, we use administrative tax data to obtain a recent estimate of the

gender wage differential in the formal economy over time.

4.3 Methodology

4.3.1 Data

Our study uses the South African Revenue Service administrative tax data for 2008-

2021 (National Treasury and UNU-WIDER, 2022). The dataset is constructed from

anonymised individual tax records relating to income.

4.3.1.1 Labour income tax certificates

The IRP5 and IT3(a) are two tax certificates related to annual labour income that com-

panies can issue to their employees. Companies must register as pay-as-you-earn entities

unless none of their employees earn enough income to be liable for income tax. Only reg-

istered companies issue tax certificates (IRP5 or IT3(a)) to their employees. Individuals

earning labour income may be subject to three types of tax: i) Pay As You Earn (PAYE)

income tax (PAYE), with a minimum tax threshold of R83,100 in 2021. This means

that individuals earning less than R6,925 per month will not be required to pay income

tax. ii) the Skills Development Levy (SDL) is a levy aimed at promoting learning and

development of the workforce. Individuals contribute to this levy if they work 24 hours

or more in a month. iii) The Unemployment Insurance Fund (UIF) provides short-term

relief to individuals who become unemployed. Individuals contribute to this fund if they

work 24 hours or more in a month.

which is not present in administrative data. Therefore, we also use individual fixed effects to account for
these differences in the population.
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Employers issue an IT3(a) certificate on behalf of workers who earn more than R2,000

per month but are not liable for tax (including income tax, UIF, and SDL), likely because

the employee works less than 24 hours per month.

IRP5 certificates are issued when workers earn more than R2,000 per month but less

than the minimum tax threshold, and work more than 24 hours per month. In this case,

individuals need to contribute to UIF and SDL. IRP5 certificates are also issued when

individuals earn more than the tax threshold. In such cases, individuals contribute to

income tax, UIF, and SDL.

Tax certificates list all income source codes that an employee earned during the tax

year, as well as the number of periods that the individual worked for a registered firm in

the formal economy. Each registered employer files a tax record for each employee who

receives compensation. If a person works for multiple firms in one tax year, they will

receive multiple tax certificates. As the firm issues these tax certificates to their workers,

the data is a matched panel between firms and employees. This dataset is known as the

‘IRP5/IT3(a) dataset.’

In summary, we have labour income data that is disclosed on an anonymised tax

certificate for employees earning more than R2,000 per month from registered entities in

the formal economy. This data does not account for any informal activities, and personal

characteristics of an individual (except gender, age and the province that an individual

lives in) are not disclosed on a tax certificate, such as the education of an individual.

4.3.1.2 Personal income tax certificate

A personal income tax certificate is known as the Income Tax Return (ITR12), where

individuals disclose all income received from each income source code and report any

deductions claimed for a specific tax year. Since individuals submit only one ITR12 tax

certificate per year, income by source codes is not disaggregated by different employers.

This dataset is referred to as the ‘ITR12 dataset’.

An individual is required to submit an ITR12 tax certificate unless three conditions

are met: i) The individual earned labour income from a single employer, with a gross
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income below R500,001 for the 2021 tax year, and did not have any additional sources

of income during this period. ii) The individual did not receive any allowances from

their employer, such as car or travel allowances. iii) The individual did not claim any

tax-related deductions or rebates.

It is possible for individuals to have an IRP5/IT3(a) tax certificate and be exempt

from submitting an ITR12 tax certificate due to the above exclusion criteria. Similarly,

it is possible that individuals submit an ITR12 tax certificate but they do not have an

IRP5/IT3(a) certificate. For example, entrepreneurs who operate their own businesses

do not submit an IRP5 certificate since they are not employees of the business. Instead,

they submit an ITR12 tax certificate and disclose all income obtained from their business.

In summary, we can identify aggregate labour income earned by an individual in a

tax year from a personal tax certificate. This data does not include any personal charac-

teristics of the individual other than gender, age and the province where the individual

lives.

4.3.2 Creation of the data

To observe the gender wage gap in the formal economy we consider labour income only.

Kerr (2020) created a variable within the ‘IRP5/IT3(a)’ dataset to identify all labour

income earned by individuals. The variable includes salaries/wages, commission, al-

lowances58, medical contributions, bursaries and scholarships in the labour income vari-

able.59 The labour income variable aligns well with the ‘compensation to employees’

estimate calculated in the National Income and Product Accounts by the South African

Reserve Bank, illustrating that this variable is a good estimate for national income (Kerr,

2020). Therefore, we use the labour income variable derived by Kerr (2020) as our income
58This includes allowances for travel, uniforms, tools, computer, phones, meals and accommodation.
59The FeesMustFall movement started in 2015, a student-led protest to increase government funding

to public universities. We investigated whether there was an increase in the number of scholarships
awarded to students, which would increase the value of the labour income variable estimated by Kerr
(2020). In the appendix, Table D46 shows the number of scholarships awarded every year. We do not
see a sharp increase in the number of scholarships made available to students directly after 2015 from
the FeesMustFall movement. From 2008-2021, the average share of students with wage employment and
scholarships was 85% and the number of students declaring scholarships and no earned employment is
15% over this period.
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estimate. This labour income is deflated by the consumer price index to create a real

income variable used in our analysis.60 The ‘IRP5/IT3(a)’ and the ‘ITR12’ datasets have

a rand amount that is associated with an income source code. Therefore, we are able to

isolate labour income source codes as identified by Kerr (2020) to obtain the total labour

income earned from different source codes by an individual in a year.

In the ‘IRP5/IT3(a)’ dataset, individuals can work for multiple firms where they

would have multiple IRP5 certificates. As we do not include firm-level analysis, we sum

all labour income earned by an individual for each year to obtain a total labour income

estimate. In our data, an individual appears once a year with a corresponding total

labour income.

The ‘ITR12’ dataset captures personal wealth, therefore individuals submit one

ITR12 form annually. The ITR12 data disclose the income earned from all income source

codes for each individual. We add all income from source codes identified as labour in-

come by Kerr (2020). That is, we have the total labour income disclosed on the ITR12

tax certificate for every individual.

We merge the ‘IRP5/IT3(a)’ and ‘ITR12’ datasets together using an individual’s

anonymised identification number. We keep individuals that have labour income dis-

closed from the IRP5/IT3(a) tax certificates and individuals that have labour income

disclosed on the ITR12 tax certificate if this individual does not have an IRP5/IT3(a)

tax certificate. Therefore, in our final dataset, we have labour-income earners from the

IRP5, IT3(a) and ITR12 tax certificates while ensuring that labour income for one indi-

vidual is not counted twice.

A more detailed explanation regarding the data cleaning and variable creation is

available in the appendix.
60The base year for the consumer price index is 2021 obtained from StatsSA.
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4.4 Descriptive statistics for the formal economy

4.4.1 Employment gap by gender

The gender employment gap from 2008 to 2021 has been reduced, as seen in Figure 1.

Even though men continue to dominate the formal labour market, there has been a

consistent increase in the employment of females in the formal sector. During this time,

the number of females employed in the formal sector increased by 5.96 percentage points

from 41.43% in 2008 to 47.39% in 2021.

Figure 1: Percent of employed people by gender (2008-2021)

Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

The demand side of the labour market shows that formal employment numbers are

equalising over time (Figure 1). To determine whether the gender gaps are equalising

on the supply side of the labour market, we consider the labour force participation and

unemployment rates by gender.

We note that the number of women participating in the labour force had a positive

74



trend since 2008 as seen in Table D47 (International Labour Organization, 2022). We

hypothesise that females might be more active in the labour force due to households

requiring more than one income to meet expenses, women divorcees needing income to

support their families after being separated from a spouse, and a change in social norms,

that is, societal norms frowning upon women who work are slowly diminishing (World

Economic Forum, 2022).

The labour force participation rates61 for men was 69.97% in 2008, and the fe-

male labour force participation in 2008 was 56.03% (International Labour Organization,

2022).62 In 2021, the labour force participation for men was 65.25%, 11.21 percentage

points higher than the female labour force participation (54.04%). Further, men with ba-

sic education have a 13.31 percentage point higher labour force participation relative to

women with basic education in 2021. Similarly, men with higher education have a (7.29

percentage point) higher labour force participation rate relative to women with higher

education. This education gap by gender may be a driver of women having a smaller

presence in the labour force relative to men.

The unemployment rates for both men and women had an increasing trend from 2008

to 2021. However, the unemployment gap by gender decreased over this period. The fe-

male unemployment rate was 4.36 percentage points higher than the male unemployment

rate in 2008 but this gap dropped to 3.06 percentage points in 2021 (Table D47).

Taking these findings together, women face more challenges to enter formal employ-

ment relative to men. Women do not enter the labour force at the same rate as men and

are less likely to find employment once actively searching for employment.

4.4.2 Median income differential by gender

Figure 2 shows that during the 2008-2020 period, the median labour income had an up-

ward trend, indicating that employees’ real incomes increased in the formal economy until

2020, whereafter real incomes (prices adjusted to 2021) decreased due to the Covid-19
61The labour force participation rates is the proportion of individuals between the ages of 15 and 64

that is active in the labour force, by gender.
62These figures are available in the appendix in Table D47.
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pandemic. During the pandemic, a strict lockdown procedure prevented non-essential in-

dividuals from going to work. As a result, businesses laid off workers and reduced working

hours or wages which can reduce the median income earned. In 2008, the male median

earned income was R44,121.12, and the female median earned income was R39,268.32

(women earned 89 cents for every R1 men earned). Over the period shown, men con-

tinued to earn higher wages than women, and the median employment income difference

by gender increased over this period. In 2021, the male median earned income was

R88,989.12, and the female median earned income was R69,480.77 (women received 78

cents relative to the R1 a man earned).

Figure 2: Median labour income earned by gender (2008-2021)

1. The values above the bars indicate the year-on-year growth rate of median income for every year by gender.

Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

The diverging median earned income by gender is due to the median income growth

rates: in 8 of 13 years, men had higher median income growth rates. This, together with
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the higher base value of male median income relative to female median income in 2008,

increases the gender pay gap.

From Figure 1 and Figure 2, we note that the number of women in formal employment

increases and over the same period, the gender wage differential increases.

4.4.3 Gender pay gap by income categories

Figure 3: Female cents earned per R1 male income by gender and income category (2008-
2021)

1. We organise the population into male and female subset populations. Then, we divide males and
females into six income categories to determine where male and female workers are placed in the earned
income distribution.
2. We divide the female median income by the male median income for every income category to
obtain the ratio of female income to R1 of male labour income earned.
Source: Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

Figure 3 displays the distribution of formally employed individuals by gender and income

category, highlighting the areas within the earned income distribution where the largest

wage differential occurs. The figure is organised into six income categories: ‘Poorest 10%’,
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‘10-25%’, ‘25-50%’, ‘50-75%’, ‘75-90%’, and ‘Richest 10%’. For the years 2008, 2014, and

2021, we calculate the cents that women earn on average for every R1 of male income

earned in each income category.

Based on Figure 3, it is evident that the gender pay gap persists across all income

categories in 2021. Furthermore, the trends in these income categories vary, showing the

importance of observing the wage differential across the distribution.

On average, the tails (i.e., ‘Poorest 10%’, ‘10-25%’, and ‘Richest 10%’) of the earned

income distribution are the most unequal relative to the middle of the distribution. The

progress towards income parity varies across different income categories. Specifically,

the ‘75-90%’ and ‘Richest 10%’ income categories consistently showed movement towards

equalising the gender pay gap from 2008 to 2021.

In the ‘Poorest 10%’ income category, females experienced a notable increase in

earnings relative to male labour income from 2014 to 2021. Specifically, they earned an

additional 9 cents per R1 of male labour income during this period. This increase may

be attributed to the implementation of the National Minimum Wage Act No. 9 of 2018,

which came into effect on 1 January 2019, and may have contributed to reducing income

inequality within this income category (Republic of South Africa, 2018).

It is worth noting that the increase in wages for females in the ‘Poorest 10%’ category

from 2014 to 2021 represents the highest increase among all income categories during that

period.63

4.4.4 High-skill population

In the formal economy, we note that the tails of the earned income distribution have a

high wage discrepancy by gender relative to the middle of the distribution. It is likely that

we cannot account for all income in the lower tail of the earned income distribution as we

do not have access to the informal sector. Therefore, we focus our further investigation

on the upper tail of the distribution by looking at the high-skill population specifically.

Mattos and Ogura (2009) show that the majority of income earned in the high-skill sector
63In the appendix, Table D49 contains the median income and growth rates for all income categories.
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is accounted for in the Brazilian formal economy.

In the ‘IRP5/IT3(a)’ dataset, individuals have a four-digit Standard Industrial Clas-

sification (SIC) code corresponding to the primary economic activity of the employing

firm. The dataset spans from 2008 until 2021; however, the industry code variable is

sparsely populated before 2015.64 Therefore, we can reliably determine the industry for

which a labourer works from 2015 onwards to identify high-skill workers. We use the

definition by Chen et al. (2022) to recognise which industries predominantly represent

high skills. The authors determine high-skill industries in the American economy where

sectors are categorised with the North American Industry Classification System (NAICS)

codes. The categories of the SIC codes correspond well with the NAICS codes.

If individuals submit one tax certificate, then we can identify whether the tax cer-

tificate belongs to a high-skill industry. When an individual has multiple tax certificates,

we check whether each certificate belongs to the same industry. Individuals with multiple

certificates that relate to the same industry can be classified as working in a high-skill

industry or not. However, individuals with multiple certificates that have industry codes

aligning with both the high-skill industry and other industries are removed from this

analysis.65

4.4.4.1 High-skill definition

Chen et al. (2022) identify ten industries that require the highest labour skills in the

United States. These industries are 1) ‘Legal Services’; 2) ‘Research, Development and

Testing Services’; 3) ‘Engineering, Architectural, and Surveying’; 4) ‘Educational Ser-

vices’; 5) ‘Offices and Clinics of Doctors of Medicine’; 6) ‘Accounting, Auditing and

Bookkeeping Services’; 7) ‘Management and Public Relation Services’; 8) Health Ser-

vices’; 9) ‘Mailing, Reproduction, Commercial Art and Photography, and Stenographic

Services’; and 10) ‘Advertising’. We use these industries to identify whether individuals

work in a high-skilled sector.

An individual is coded as working in a high-skill industry in South Africa if their
64Table D43 displays the percent of entries that have a missing SIC code in the ‘IRP5/IT3(a)’ dataset.
65This is described in more detail in the appendix section ‘Data cleaning process’.
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tax certificate belongs to one of the following SIC codes: 1) ‘Legal Activities’ (691); 2)

‘Scientific Research and Development’ (72); 3) ‘Architectural and Engineering activities,

Technical testing and Analysis’ (71); 4) ‘Education Services’ (85); 5) ‘Human Health

Activities’ (86); 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’

(692); 7) ‘Activities of head offices and Management Consultancy Activities’ (70); 8)

‘Commercial Art and Photography’ (74), 9) ‘Advertising and Market Research’ (73).66

The SIC code associated with each tax certificate indicates the industry that the firm

operates in.

Table 16: Number of workers and median income by a high-skill sector

2015 2021
Industry N Income N Income
Legal Activities 31 365 144,262.3 44 084 178,711.0
Scientific Research and Development 20 337 202,220.3 19 197 368,752.5
Architectural and Engineering activities 45 406 204,528.5 50 109 236,673.1
Education Service 196 819 218,478.7 280 348 233,245.4
Human Health Activities 100 696 141,109.4 144 350 182,671.0
Accounting, Bookkeeping, Auditing activities 39 345 162,609.8 52 680 210,214.4
Management Consultancy Activities 20 835 203,885.3 27 407 208,340.3
Advertising and Market Research 19 101 144,901.2 21 888 216,748.8
Commercial Art and Photography 14 009 140,640.9 20 771 183,707.0

The ‘Income’ column refers to real income (the nominal income was deflated by the 2021 consumer
price index to create a real income).
In 2015, the percentage of missing SIC codes stood at 10.06%, while by 2021, it had decreased to 2.35%.
Therefore, it is probable that around 7.71 percentage points of the observed growth across all sectors
can be attributed to the improved identification of individuals within specific industries. However, it
is important to note that the remaining growth may be due to an increase in the number of workers
within these industries.
This table displays the number of people in the industry (N) and the median income (Income) for every
high-skill industry.
The industry codes to identify high-skill sectors is poorly populated before 2015, therefore, we exclude
years prior to 2015.

Table 16 presents the number of workers for each sector in 2015 and 2021. The

table also displays the median income of each industry. The education industry is the

largest employer of high-skills, followed by the health care industry over this period.

The ‘Architectural and Engineering activities’ sector and the ‘Scientific Research and
66We only incorporate 9 industries in our high skilled sector: Chen et al. (2022) includes the ‘Offices

and Clinics of Doctors of Medicine’ and ‘Health Services’, where the South African SIC Codes have one
sector (‘Human Health Activities’) that incorporates both of those industries. The values in the brackets
indicate the SIC codes.
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Development’ industry have the highest median incomes for 2015 and 2021.

As South Africa is a developing country, we had concerns about the status of the

‘Commercial Art and Photography’ sector relative to other industries categorised as high-

skill sectors. In 2015, the ‘Commercial Art and Photography’ sector had the smallest

number of skilled workers and accounted for only 2.87% of all workers in the high-skill in-

dustry. Furthermore, the median income of high-skill individuals in this sector converged

with the median income of other high-skill industries in 2021. Therefore, considering

the small number of individuals within this sector and the converging median income,

we continue to include the ‘Commercial Art and Photography’ industry in our high-skill

analysis.

4.4.4.2 High skilled industry: employment gap by gender

Figure 4 shows that more women than men are employed in five out of the six income

categories for the high-skill sector. Chen et al. (2022) include the ‘Legal and accounting

activities’, ‘Human health activities’ and ‘Education’ sectors in the high skill industry

definition. In 2015, we find that five of the high-skill industries have a higher share of

females (displayed in parentheses): 1) ‘Human health activities’ (78%), 2) ‘Legal and

accounting activities’ (68%), 3) ‘Education’ (66%), 4) ‘Advertising and market research’

(58%) and, 5) ‘Scientific Research and Development’ (56%).

Despite these sectors being female-dominated, the majority of females occupy lower-

paying positions, as a larger share of women relative to men is evident in the low income

earning categories. It seems that the top end of the earned income distribution is more

variable, as women have a larger share in the ‘Richest 10%’ income category for 2015,

while in 2021, men occupy more positions in the ‘Richest 10%’ income category.

The organisation of men and women into the income categories can be attributed

to the occupational segregation. For instance, according to the World Health Organiza-

tion’s Global Health Workforce Statistics (2022), South Africa has 1.3 nurses per 1000

individuals, with 89.44% of nurses being female (South African Nursing Council, 2021).

On the other hand, there are 0.8 physicians per 1000 people, and physicians are primarily
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male. In 2019, there were 0.47 male doctors per 1000 individuals compared to 0.32 female

doctors (Tiwari et al., 2021). This occupational segregation has wage implications, as

doctors tend to earn more income compared to nurses. Further, women’s occupational

choices where women will sort themselves into more flexible occupations may be related

to family responsibilities.

Figure 4: Percent of high-skill people by gender and income category for 2015 and 2021

1. The high-skill population is organised into six income categories to determine where male and female
workers are placed in the earned income distribution.
2. The base sums the male and female share for each income category which totals 100.
Source: Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

Similarly, 79% of primary school teachers are female (UNESCO, 2023), while only

24.5% of professors in tertiary education are female (Van Wyk, 2018). On average,

university professors earn more than primary school teachers. These figures support the

idea that men tend to sort themselves disproportionately into higher income categories.
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4.5 Empirical strategy

4.5.1 Linear regression: gender differential at the mean

Using a linear regression accounting for fixed effects, we estimate the relationship between

gender and real income:

ln(real income)i,t = α0 + β1malei + β2high skilli,t + β3full timei,t

+ β4malei · high skilli,t + γXi,t + ϵi,t

(6)

The dependent variable refers to the natural logarithm of real employment income

for individual i at year t. Male individuals are coded one in the male variable and zero

otherwise. If an individual works in a high-skill industry67 then high skill returns one

and zero otherwise. The full time variable returns one when an individual works full time

in one company or in one industry and zero otherwise. The individual control variables

(Xi,t) include the age of the individual, the quadratic function of age, the province that

the individual lives in, the industry that an individual works in and the year.

We use an estimator for linear models proposed by Correia (2016), which accounts

for multi-way fixed effects. This technique incorporates fixed effects at multiple levels,

including the year, the industry in which an individual works, and the province in which

an individual lives, to address unobserved heterogeneity.

4.5.2 Quantile regression: pay gap along the conditional earned income dis-

tribution

Given the variation in gender inequality across the earned income distribution we also

use a quantile regression to better observe this variation. We estimate the relationship

between gender and the natural logarithm of real income across the conditional earned
671) ‘Legal Activities’; 2) ‘Scientific Research and Development’; 3) ‘Architectural and Engineering

activities, Technical testing and Analysis’; 4) ‘Education Services’; 5) ‘Human Health Activities’; 6)
‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’; 7) ‘Activities of head offices and
Management Consultancy Activities’; 8) ‘Commercial Art and Photography’; 9) ‘Advertising and Market
Research’
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income distribution using a quantile regression that accounts for individual effects.

qτ (ln(real income)i,t) = ατ + β1,τmalei + β2,τhigh skilli,t + β3,τ full timei,t

+ β4,τmalei · high skilli,t + γτXi,t + ϵi,t,τ

(7)

The natural logarithm of real employment income is the dependent variable for

individual i at year t in quantile τ . The male variable is coded one when the individual

is male and zero elsewhere. The high skill variable returns one when an individual works

in a high skill industry and zero otherwise which varies over time. Individuals can change

jobs across years, where individuals can work in a high skill industry in year t but move

out of the high skill sector in year t+1. The control variables (Xi,t) include the age of the

individual, the quadratic function of age, the year, the industry in which an individual

works, and the province of residence.

We estimate conditional quantiles using the method of moments proposed by Machado

and Silva (2019). Due to the large size of this panel dataset, other approaches have diffi-

culty estimating the quantile regression, while the method of moments is able to obtain

these quantile coefficients.

4.6 Regression results

4.6.1 Gender wage differential at the mean

In Table 17, we use a linear regression to estimate the relationship between gender and

the natural logarithm of real earned income for the entire sample of individuals from 2015

to 2021.68

Column 1 reveals the disparity in wages between men and women in the formal

economy, with men earning 35.66% more than women at the mean of the real earned

income distribution. This coefficient retains its significance and robustness even after

including control variables. We expect this relationship as Figure 3 shows the sustained

disparity between income by gender. This finding is in line with prior research showing
68The data prior to 2015 lacks adequate representation of industry codes; therefore, we confine our

analysis to 2015 onwards. Table D43 in the appendix shows the number of missing SIC codes by year.
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a gender wage gap in South Africa (Bhorat & Goga, 2012; Mosomi, 2019; Ntuli, 2007).

Individuals employed in high-skill industries unsurprisingly exhibit higher levels of

real wages compared to those working in other sectors, as shown in column 2. Generally,

high-skill sectors require tertiary education to obtain specialised knowledge to perform

industry-specific tasks. Moreover, the limited availability of individuals with industry-

specific skills required in high-skill sectors increases the income premium of individuals.

Column 3 takes into account an individual’s age: we observe that as individuals grow

older, their real earned income is likely to increase due to accumulated experience and

greater prospects for promotion, resulting in a positive income return. The quadratic

function of age demonstrates that real income growth accelerates until a certain age

threshold, after this age threshold is reached income growth declines until retirement.

These findings are in line with the literature (Becker, 1965).

Full-time workers earn higher real wages relative to part-time workers, as column

3 illustrates. Full-time workers receive more earned income instalments throughout the

year compared to their part-time peers working seasonally. In South Africa, part-time

workers are predominantly individuals with low levels of education working in low-skilled

sectors (Leibbrandt et al., 2010) where these individuals are already at the lower end of

the income distribution.

Columns 4 and 5 control for the year and industry, respectively, while maintaining

the robustness of all previous relationships. Recall that the high-skill variable returns

one for industries identified as high-skilled from the industry codes and zero elsewhere.

When including the industry as a control variable, the high-skill variable is omitted since

it is linearly related to the industry variable.

The interaction between gender and working in a high-skill sector is introduced in

Column 6. The income premium for being male and working in the high-skill sector is

0.208, indicating that men earn 23.12% more compared to women in the high-skill sector.

This finding likely reflects an occupational segregation gap, where women may choose

occupations in high-skill sectors that offer lower wages relative to careers preferred by

men, which are typically higher-paying. This relates to Figure 4, where the majority of
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Table 17: Linear regression estimates: the impact of gender on real wage earned

Dependent variable: Natural log of real income
(1) (2) (3) (4) (5) (6) (7) (8)

Male 0.305*** 0.329*** 0.293*** 0.298*** 0.248*** 0.301*** 0.305*** 0.257***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

High skill 0.434*** 0.415*** 0.410*** 0.451*** 0.447***
(0.00) (0.00) (0.00) (0.00) (0.00)

Age 0.181*** 0.179*** 0.134*** 0.180*** 0.179*** 0.134***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Age2 -0.002*** -0.002*** -0.001*** -0.002*** -0.002*** -0.001***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Full time 1.781*** 1.781*** 1.577*** 1.781*** 1.781*** 1.577***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Male · High skill -0.093*** -0.094*** -0.117***
(0.00) (0.00) (0.00)

Predictive margins: real wage difference by gender and skill level
Male 0.292*** 0.296***

(0.00) (0.00)
Male · Other skill 0.301*** 0.305***

(0.00) (0.00)
Male · High skill 0.208*** 0.210***

(0.00) (0.00)
Province included Yes Yes Yes Yes Yes Yes Yes Yes
Year included No No No Yes Yes No Yes Yes
Industry included No No No No Yes No No Yes
Obs 60776758 60776758 60776758 60776758 60776681 60776758 60776758 60776681
Adj. R2 0.034 0.039 0.403 0.408 0.503 0.403 0.408 0.503
Standard errors clustered at the individual level are in parentheses.

Male is coded one for male individuals and zero otherwise. High skill refers to the industries that are considered to require a
high skill level to work in as defined by Chen et al. (2022), these industries are: 1) ‘Legal Activities’; 2) ‘Scientific Research
and Development’; 3) ‘Architectural and Engineering activities, Technical testing and Analysis’; 4) ‘Education Services’; 5)
‘Human Health Activities’; 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’; 7) ‘Activities of head offices
and Management Consultancy Activities’; 8) ‘Commercial Art and Photography’; 9) ‘Advertising and Market Research’. Age
indicates the age of the individual, and Age2 is the quadratic function of the variable age. Full time returns one when the
individual is a full-time employee and 0 otherwise. Province indicates where the individual lives. Year controls for the year.
Industry controls for the industry that an individual works in using a 5-digit SIC code.

* p<0.10, ** p<0.05, *** p<0.01
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women occupy the lower income categories and men tend to organise themselves into the

higher earning income categories. For instance, in South Africa, the share of workers in

the medical industry are split so that the majority of women work as nurses, while men

are predominantly doctors (Tiwari et al., 2021). Bhorat and Goga (2013) find that the

gender wage differential was smaller at the 70, 80 and 90th quantiles relative to the lower

tail of the earned income distribution due to higher education and professional work.

This is in line with our findings.

In contrast, men working in the ‘other-skill’ sector earn 35.12% more than women

in the ‘other-skill’ sector as seen in column 6. Therefore, the gender pay gap is smaller

in the high-skill sector compared to the other-skill industry. We hypothesise that the

requirement for higher education in the high-skill sector may contribute to the smaller

gender pay differential by gender. The gender wage differential may speak to the gender

difference in managerial positions. The percentage of women in managerial positions is

31.6% in 2021, which increased by 2 percentage points from 2008 (Statistics South Africa,

2022). As men had more executive positions relative to women over this period, this may

be a contributing factor to the persistent gender pay gap.

Columns 7 and 8 include the year and industry control variables, respectively, while

preserving the robustness of all relationships.

4.6.2 Gender pay gap along the conditional earned income distribution

As gender inequality varies over the earned income distribution, we use a quantile re-

gression to explore this variation. Figure 5 displays the coefficient estimates of each

explanatory variable for the conditional quantiles of the natural logarithm of real in-

come.69

The male coefficient is positive and statistically significant for every conditional quan-

tile when controlling for the individual’s age, the quadratic function of age, full-time em-

ployment status, year, industry, and province. That is, men earn higher wages compared

to women across the conditional real earned income distribution. This is expected, as
69The corresponding quantile regression table is available in the appendix in Table D50.
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women only earn a portion of men’s wages in every income category, as seen in Figure 3.

The wage discrepancy is highest at the first quantile (0-10) of the conditional earned

income distribution. We expect this result because females predominantly submit IT3(a)

tax certificates over IRP5 certificates, while males are more likely to submit IRP5 cer-

tificates over IT3(a) tax certificates.70 The IT3(a) certificate is associated with lower

employment incomes. In line with our findings, studies found that the left tail of the

conditional income distribution has the largest wage discrepancy (Bhorat & Goga, 2013;

Mosomi, 2019). The first quantile of the conditional wage distribution shows a gender

wage gap of 28.15%. We hypothesise that this may be a lower bound estimate, as this

data does not capture the informal economy. In the informal economy, it is estimated that

men earn 33% more income than females (Statistics South Africa, 2020). Furthermore,

men constitute the majority of individuals working in the informal sector, accounting for

56.24% (Statistics South Africa, 2020). In this sector, men are more likely to start a

business (73.9%) while females are more willing to help in the family business without

pay (63.0%) (Statistics South Africa, 2020).

Furthermore, women may choose to work in industries that pay wages comparable

to the minimum wage, whereas males are more likely to work in sectors that offer slightly

higher wages than the minimum wage (R23.19 in 2022) (South African Government,

2022). For instance, the retail sector (industry code 47) is dominated by female workers,

with 59% of all workers in the retail industry being female in 2018. The average pay for

a low-earning worker in the retail sector, such as a cashier, was R23.45 per hour in 2022

(Payscale, 2023b). On the other hand, the construction industry (industry code 41) has

83% male workers, and the average hourly income for a bricklayer was R31.73 in 2022

(Payscale, 2023a).

From 2008 to 2021, the wage differential by gender consistently decreased in the

‘75-90%’ and ‘Richest 10%’ income categories, as observed in Figure 3. This reduction

can be a contributing factor to the smaller male coefficient across the right tail of the

conditional earned income distribution.
70Table D45 displays these figures.
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Figure 5: Quantile regressions: influence of factors over the conditional earned income
distribution

Source: Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

The relationship of age with the conditional real earned income distribution follows

a common result from the literature for the conditional earned income distribution to

the left of the 90th percentile. Age has a positive relationship with real employment

income across the conditional earned income distribution except for the ‘Richest 10%’

income category. As individuals age, they are likely to increase their earnings due to

experience (Becker, 1965). The quadratic age function has a negative relationship with

real employment income illustrating that income growth will slow down at some point in

the working life and eventually the income growth will be negative close to retirement

age for the conditional real income distribution to the left of the ‘Richest 10%’ income

category.

Specific to the ‘90-100’ (Richest 10%) conditional quantile, the quadratic function

of age is positive showing that real income continues to grow as an individual ages. We

hypothesise that as individuals age, they become more experienced and are more likely to
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occupy C-suite positions which are correlated with higher income and where high annual

bonuses are paid out.

In the ‘0-10’ conditional quantile of the distribution, an individual with a full-time

job has a higher real earned income relative to a part-time worker. In agriculture, sea-

sonal workers may not find employment during the offseason, limiting their wages to the

harvesting season, while full-time workers earn wages throughout the year. In contrast,

the ‘90-100’ conditional quantile shows a minor premium for full-time work on real earned

income. This conditional quantile may include individuals who work as industry experts

on a part-time basis for multiple companies (such as directors), where the income can be

similar to the real earned income earned from full-time employment.

4.6.3 High skill population: income differential along the conditional earned

income distribution

Figure 6 replicates the analysis in section 4.5.2 for the high skill sector specifically. This

figure shows the coefficient estimates of each independent variable for the conditional

quantiles of the natural logarithm of real earned income in the high-skill sector only.71

The high-skill sector is identified from the industry codes which the firm operates in.

However, the firm can hire employees that perform general activities that are not specific

skills for the industry. For example, firms employ cleaning staff, but these skills are not

specific to the industry.

The male coefficient shows the premium that men earn across the conditional real

earned income distribution. The range of the male coefficient in the first (0-10) conditional

quantile contains negative and positive values showing the variability of this conditional

quantile. At the left tail of the conditional earned income distribution, the salaries for

support staff, trainees and junior staff are more equal by gender relative to the right tail

of the conditional earned income distribution.
71The corresponding quantile regression table is available in the appendix in Table D51. Recall that the

high-skill sector includes: 1) ‘Legal Activities’; 2) ‘Scientific Research and Development’; 3) ‘Architectural
and Engineering activities, Technical testing and Analysis’; 4) ‘Education Services’; 5) ‘Human Health
Activities’; 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’; 7) ‘Activities of head
offices and Management Consultancy Activities’; 8) ‘Commercial Art and Photography’; 9) ‘Advertising
and Market Research’.
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Figure 6: Quantile regressions: influence of factors over the conditional earned income
distribution for high-skill population

Source: Authors’ computation using the SARS tax data (National Treasury and UNU-WIDER, 2022)

By observing the male coefficient when the conditional earned real earned income

distribution is above the median, we improve the likelihood of removing general workers

from the sample and focusing on individuals involved in industry-specific tasks where

these individuals would require tertiary education. The conditional real earned income

distribution at the median displays that men earn 17.11% more real earned income relative

to women.72 This pay disparity becomes larger moving towards the right tail (90-100)

of the conditional real earned income distribution, where men earn 26.11% more than

women.73 We note that men fill the majority of management positions (Labour Force

Survey, 2021), and in a recent study females in top executive positions earn 72c for every

R1 of male income (Price Waterhouse Coopers, 2020).

The coefficients for age, age2, and full-time exhibit similar patterns when compared to
72The male coefficient from the quantile regression at the 50th conditional quantile is 0.158.
73The male coefficient from the quantile regression in Table 6 is 0.232 for the 90th conditional quantile.
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the quantile regressions for the full sample (Figure 5). Therefore, the same interpretations

as those from Figure 5 apply to these variables in the high-skill sample too.

4.7 Conclusion

This chapter has examined the gender wage gap in the South African formal economy and

explored whether women are making progress towards financial autonomy over time. In

contrast to previous studies that have relied on survey data, we have used administrative

data, which provides a comprehensive representation of workers in the formal sector. It

is worth noting that this type of analysis is relatively scarce in developing countries: a

search retrieves only one other paper using administrative data to observe the level of

inequality in Uruguay.

Our findings indicate that although the number of women in the labour force has

increased, there is still work to be done to achieve gender parity. The share of women

in the labour force has grown over the years, but the wage disparity has also widened.

Men continue to earn higher median earned incomes and experience faster earned income

growth compared to women. In 2008, women earned approximately 89% of men’s wages,

but by 2021, this ratio had dropped to 78%. Additionally, our analysis of the high-skill

sector reveals that women are underrepresented in the top income category of the earned

income distribution in 2021.

At the mean of the earned income distribution, men consistently earn notably higher

incomes than women. However, we find that the gender pay gap is smaller in the high-

skill sector compared to other sectors of the economy. We hypothesise that individuals

need tertiary education to enter this high-skill sector, where it is likely that education

levels are more similar by gender relative to other industries in the formal economy.

Analysing the conditional quantiles across the earned income distribution, we observe

that the income disparity is most pronounced at the 10th percentile, suggesting that

women may be more prevalent in industries with wages closer to the minimum wage,

while men tend to self-select into sectors with higher wage rates.

Furthermore, when focusing specifically on the high-skill sector, we find that the
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largest employment income difference by gender occurs at the top end of the conditional

earned income distribution, potentially reflecting the low representation of women in

managerial positions within this sector.

While administrative data provide valuable insights by including all formal sector

workers in estimating the gender wage differential, it does have limitations. Notably,

it lacks information on factors such as education and experience, restricting us from

assessing the impact of these human capital variables on the gender wage gap. To gain

a more comprehensive understanding of the wage differential in South Africa, future

research should also include the informal economy, where women’s progress in achieving

equality in the labour market may differ from that in the formal sector.
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5 Conclusion and recommendations

Women experience labour market inequalities, even though the second wave of the fem-

inist movement advocated for equal opportunities and pay since the 1960s. Challenges

within the labour market consist of the underrepresentation of females in the STEM and

economics discipline, social preferences against hiring women and the gender pay gap.

Research has attempted to explain these labour market disparities due to the gender dif-

ference in education and experience. However, preferences for men and pay imbalances

remain even when accounting for the human capital of the individual.

This thesis aims to contribute to existing literature to better understand the factors

which influence sustained gender disparities in the labour market. In the higher education

setting, we use surveys and an experimental approach to investigate whether impostor

feelings and gender attitudes within the teamwork environment contribute to challenges

faced by women. The university setting provides a pre-employment focus which has hu-

man capital considerations. First, we observe the relationship between impostor feelings

and the decision to study further. This can relate to an individual’s choice of accumu-

lating human capital which affects future income (Abel & Deitz, 2014). Second, given

the common prevalence of teams in higher education and the workplace, we investigate

whether the gender composition of teams and individual gender attitudes influence how

teams interact with one another. Teamwork provides an opportunity to further build

upon human capital accumulation (Wang et al., 2022). Individuals that are less included

in a team, may not benefit from the experience and skills of other team members, nega-

tively impacting their opportunity to develop their human capital. Finally, we shift our

focus to a broader context, where we use administrative data to observe how the gender

pay gap has changed over time in the South African formal economy.

5.1 Overview of the study

Our first research question investigates the relationship between impostor feelings, gender,

mentors and the decision to study further. We investigate whether the impostor feelings
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contribute to the low representation of women in the economics field, as intense impostor

feelings are more prominent for women (Cowie et al., 2018; Cusack et al., 2013; Jöstl

et al., 2012). As the decision to study further has direct consequences on human capital

accumulation and the individual’s future wages earned (Abel & Deitz, 2014; Dlamini

& Adams, 2014), this may help explain gender disparities in the labour market. We

contribute to the literature by using anchoring vignettes to improve comparability of

answers across survey participants when measuring the intensity of impostor feelings for

the respondent. We use a second set of vignettes where participants advise characters to

study further dependent on the intensity of impostor feelings. These vignettes remove any

personal variables which individuals account for when making decisions regarding future

studies. In our sample, we find that women are more likely to have intense impostor

feelings relative to men. However, women are not less likely to study further due to

these intense impostor feelings. Further, our results show that impostor feelings have an

overall negative relationship with the decision to study further. This finding is robust

to survey respondents advising characters whether or not to study further conditional

on the character’s level of impostor feelings. That is, we note that respondents are less

likely to advise others who have intense impostor feelings to study further. Our study

shows a prominent role for mentors when individuals decide to study further, even in the

presence of impostor feelings.

The second research question investigates the relationship between the gender com-

position of a team, the gender attitudes of team members, and the willingness of individ-

uals to remain in the same team for a future project. Exploring how the team interacts

has effects on the team performance but also has implications for the individual. If indi-

viduals are less included in teams, these individuals have a smaller probability of learning

from team members and will not build on their human capital. We assigned third-year

economics students to groups with a varying number of females. Within this group, in-

dividuals needed to complete a group project for course requirements, thereafter they

were given the opportunity to express their preferences for remaining in the same team

for another group project. Therefore, we have an incentivised measure of willingness to
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remain in the same team again. We contribute to the literature by testing a new method

to capture the awareness of discrimination against males and females, which we use to

identify the gender attitudes of respondents. In our sample, we find that respondents

have a preference against female-dominant groups. Further, we find that the gender at-

titudes variable is a significant predictor of the individual’s willingness to remain in the

same group for another project. Notably, the preference against female-majority teams

is not rational as female-dominant teams outperformed other groups with a fewer share

of female members.

Our third research question explores the South African formal economy to observe

the gender pay gap from 2008 to 2021. We are interested in the progress that women

have made in closing the employment and pay gap as the prevalence of female-headed

households increase. Previous estimates of the gender wage gap in South Africa have

relied on self-reported surveys, which may not accurately represent the earned income

distribution due to underrepresentation of the upper tail and potential misreporting. To

address these limitations, we use administrative tax data to estimate the employment

income differential by gender within the formal economy. Our findings reveal a widening

gender wage gap over time. In 2008, women earned approximately 89 cents for every R1

earned by men, whereas by 2021, this ratio decreased to 78 cents. Notably, the highest

degree of inequality by gender is observed in the lower tail of the earned income distri-

bution. However, when examining the high-skill sector exclusively, the earned income

differential is largest at the 90th percentile of the conditional earned income distribution.

Furthermore, within this high-skill industry, women are more likely to occupy lower-paid

positions which reflect occupational segregation by gender. Our findings suggest that

efforts focusing on low-income categories and improving the representation of women in

senior management might reduce the income disparity by gender.

5.2 Future research

Two of our studies use university samples. One study investigates the correlation between

impostor feelings and academic decision making, and the second study explores the rela-
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tionship between willingness to work in the same team for a future project, the gender

composition of a team, and gender biases. These studies can be replicated to determine

whether these results remain robust to using different samples.

Chapter 2 considered whether feelings can influence decision making. In our sample,

we did not find that impostor feelings are a predictor for the low representation of females

in economics. However, it is possible that other feelings can account for this relationship.

For example, a hostile environment, or the fear of validating negative stereotypes regard-

ing female competence may have a relationship with the low representation of women in

top management positions. Exploring these emotions and their impact on women’s career

choices could provide valuable insights into addressing the sustained gender disparities in

male-dominated fields.

From Chapter 3, we note that the gender composition of teams and an individual’s

gender attitudes matter for team members to work well within their group. Apart from

contact theory, there is limited research investigating how one can positively influence

gender attitudes so that an individual’s gender biases do not negatively influence the

social dynamics of the team.

Developed countries have started implementing gender quotas on the board of di-

rectors to improve the female representation in top management positions. Related to

Chapter 4, with the use of administrative data, one could determine whether the in-

creasing share of women in top management is positively related to the representation

of women in the company and the reduction of pay inequalities within this company.

Even though South Africa has yet to implement such policies, this can help determine

the effects of such policies on overall female representation in the company.
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Appendix A Introduction

Figure 7: Gender Inequality Index (1990-2021)

Source: Authors’ compilation using Gender Inequality Index data (United Nations Development
Programme, 2023)
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Appendix B Impostor feelings and academic decision

making: an anchoring vignette approach

Hypothetical vignettes for dependent variables

Table B18: Description of vignettes for dependent variables

Dependent variable (1) Dependent variable (2)
Type of
vignette

other opt in (IP) Type of
vignette

other opt in

No IP [Maria/Peter] dreams of publishing academic arti-
cles. At times [she/he] feels stressed, but [she/he]
works hard to feel confident before tests. Despite
this, [she/he] recently failed an exam. [Maria/Peter]
is a [first-year/second-year/final-year/postgraduate]
student and wonders whether [she/he] should con-
sider [continuing with the degree/a postgraduate de-
gree/continuing to a PhD] in your field of study.

No IP &
no sup-
port

[Maria/Peter] is thinking about the pros and cons of
a degree in your field of study since [she/he] needs
to write a supplementary exam. None of [her/his]
friends are studying and cannot support them while
completing a degree. [Maria/Peter] does not feel com-
fortable approaching any of [her/his] lecturers for ad-
vice.

No IP
& has
support

[Maria/Peter] tells [her/his] academic friends about
writing a supplementary exam and [she/he] respond
encouragingly as it will give them a chance to under-
stand the work better. [She/He] speaks to a nice lec-
turer about having to write the supplementary exam
and the lecturer explains that the degree is difficult
but [she/he] is intelligent enough to complete the de-
gree.

IP [Monica/Dennis] is a [first-year/second-year/final-
year/postgraduate] student studying your degree.
[Monica/Dennis] worries that [she/he] is not as com-
petent as [her/his] peers as [she/he] sometimes feels
demotivated to study. Most of [his/her] peers seem
to work fewer hours or not suffer from demotiva-
tion. [Monica/Dennis] failed a module and feels
like an intellectual fraud. [Monica/Dennis] wonders
whether [she/he] should consider [continuing with the
degree/a postgraduate degree/continuing to a PhD]
in your field of study.

IP & no
support

[Monica/Dennis] does not know whether [she/he]
should continue with [her/his] degree in your field of
study since [she/he] failed the elective module. [Mon-
ica/Dennis] does not feel comfortable approaching
any of [her/his] lecturers for advice. None of [her/his]
friends are at university, so [her/his] friends do not
understand the pressure of academia and cannot be a
support system to them. Therefore, [she/he] cannot
ask for advice or rely on friends throughout [her/his]
degree.

IP & has
support

[Monica/Dennis] tells a lecturer that [she/he] failed,
this lecturer responds encouragingly and motivates
[her/him] to continue with [her/his] degree in your
field of study. [His/Her] academic friends also en-
courage them to [study further/continue with their
current degree]

Vignettes match the participant’s gender, year of study (first year, second year, final year or postgraduate) and field of study. For simplicity, this table only
shows the vignette for a male postgraduate student.
Type of vignette refers to whether the vignette contains information regarding impostor feelings only or whether the vignette contains information regarding
impostor feelings and the support system available to a student.
Other opt in (IP) is a dependent variable where participants recommend the fictional character to continue studying or not when participants only have
information regarding the character’s IP level.
Other opt in is a dependent variable where participants advise the character to study further when participants have information about the level of impostor
feelings and the support system.
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Survey

Informed consent

Letter of Introduction and Informed Consent

Dear Participant

You are invited to participate in an academic research study conducted by Michelle

Pleace (supervised by Dr Nicky Nicholls), from the Department of Economics at the

University of Pretoria. The purpose of the study is to understand more about how

feelings can affect decision making. This survey is completely anonymous. You will be

asked to read short hypothetical scenarios and answer questions relating to this story.

Our final data and all information will be recorded anonymously for our research, and

will be used only for this research. Neither your decision to participate nor your responses

will impact your grades in any way.

Please note the following:

• Participation in the research part of this assignment is voluntary and there will be

no penalty or loss of benefit if you decide not to take part. If you would like to

stop participating at any point, you are free to do this without needing to give us

an explanation for your decision.

• The results of the study will be used for academic purposes only. I will provide you

with a summary of our findings on request.

• Please contact me (u15269320@tuks.co.za) if you have any questions or comments

regarding the study. You are welcome to ask questions before deciding to participate

in the study. Also, as a participant, you have the right of access to your data. The

survey takes 10-15 minutes to complete. As a token of thanks, participants can win

a lucky draw prize which is to the value of R300 for Takealot, Vida e Caffe or data.

By clicking on the right arrow below, you indicate that:

• You have read and understand the information provided above.

• You give your consent to participate in the study on a voluntary basis.
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Initial demographic factors

1. Please choose the option that best describes you

• Undergraduate student

• Postgraduate student

2. What year of study are you?

• First

• Second

• Third/Final

3. Which degree are you completing?

• Honours

• Masters

• Doctoral

4. What field does your degree relate to?

• Economic Management Sciences

• Economics

• Education

• Engineering, Built Environment and Information Technology

• Health Sciences

• Humanities

• Law

• Mathematics

• Natural and agricultural sciences

• Theology and Religion

• Veterinary Science

5. Do you have a mentor in your field of study?

• Yes

• No

• I’m not sure

6. Do you have a supportive peer group?

• Yes

• No

7. What gender do you identify with?
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• Male

• Female

• Non-binary / third gender

• Prefer not to say

8. What is your ethnicity?

• Asian/Indian

• Black

• Coloured

• White

• Other

• Prefer not to say

Anchoring vignettes to create Self IP (vig)

1. How comfortable are you in your academic environment?

• Extremely uncomfortable

• Somewhat uncomfortable

• Neither comfortable nor uncomfortable

• Somewhat comfortable

• Extremely comfortable

2. For undergraduate females only: Rank the following people with how comfort-

able they are in their working environment. Please drag any name to the desired

position to rank these people.

Maria is an undergraduate student studying your degree. She finds economics-

related tasks easy and performs well academically. She feels confident before tests

and presentations.

Grace is an undergraduate student studying your degree. She can complete economics-

related tasks easily and performs well academically. However, she feels nervous to

ask questions in class because she worries that her peers will think that the question

is stupid.

Tina is an undergraduate student studying your degree. She worries that she works

harder than others to perform well academically, she doesn’t feel very happy because
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she worries that she obtained the mark out of pure luck and doubts whether she

can repeat past success.

Carol is an undergraduate student studying your degree and performs well academ-

ically, she feels like her success has been a result of some kind of error. She can’t

accept praise for accomplishments because she feels like she has tricked her peers

and lecturers into thinking that she is intelligent. This makes her scared that she

cannot live up to other’s expectations of her in the future.

Where:
1 is most comfortable
2 is second most comfortable
3 is third most comfortable
4 is fourth most comfortable

3. For undergraduate males only: Rank the following people with how comfortable

they are in their working environment. Please drag any name to the desired position

to rank these people.

Peter is an undergraduate student studying your degree. He finds economics-related

tasks easy and performs well academically. He feels confident before tests and

presentations.

Robert is an undergraduate student studying your degree. He can complete economics-

related tasks easily and performs well academically. However, he feels nervous to

ask questions in class because he worries that his peers will think that the question

is stupid.

Dennis is an undergraduate student studying your degree. He worries that he works

harder than others to perform well academically, he doesn’t feel very happy because

he worries that he obtained the mark out of pure luck and doubts whether he can

repeat past success.

Alfred is an undergraduate student studying your degree and performs well aca-

demically, he feels like his success has been a result of some kind of error. He can’t

accept praise for accomplishments because he feels like he has tricked his peers and
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lecturers into thinking that he is intelligent. This makes him scared that he cannot

live up to other’s expectations of him in the future.

Where:
1 is most comfortable
2 is second most comfortable
3 is third most comfortable
4 is fourth most comfortable

4. For postgraduate males only: Rank the following people with how comfortable

they are in their working environment. Please drag any name to the desired position

to rank these people.

Peter is a postgraduate student studying your degree. He finds economics-related

tasks easy and performs well academically. He feels confident before tests and

presentations.

Robert is a postgraduate student studying your degree. He can complete economics-

related tasks easily and performs well academically. However, he feels nervous to

ask questions in class because he worries that his peers will think that the question

is stupid.

Dennis is a postgraduate student studying your degree. He worries that he works

harder than others to perform well academically, he doesn’t feel very happy because

he worries that he obtained the mark out of pure luck and doubts whether he can

repeat past success.

Alfred is a postgraduate student studying your degree and performs well academ-

ically, he feels like his success has been a result of some kind of error. He can’t

accept praise for accomplishments because he feels like he has tricked his peers and

lecturers into thinking that he is intelligent. This makes him scared that he cannot

live up to other’s expectations of him in the future.

Where:
1 is most comfortable
2 is second most comfortable
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3 is third most comfortable
4 is fourth most comfortable

5. For postgraduate females only: Rank the following people with how comfort-

able they are in their working environment. Please drag a name to the desired

position to rank these people.

Maria is a postgraduate student studying your degree. She finds economics-related

tasks easy and performs well academically. She feels confident before tests and

presentations.

Grace is a postgraduate student studying your degree. She can complete economics-

related tasks easily and performs well academically. However, she feels nervous to

ask questions in class because she worries that her peers will think that the question

is stupid.

Tina is a postgraduate student studying your degree. She worries that she works

harder than others to perform well academically, she doesn’t feel very happy because

she worries that she obtained the mark out of pure luck and doubts whether she

can repeat past success.

Carol is a postgraduate student studying your degree and performs well academi-

cally, she feels like her success has been a result of some kind of error. She can’t

accept praise for accomplishments because she feels like she has tricked her peers

and lecturers into thinking that she is intelligent. This makes her scared that she

cannot live up to other’s expectations of her in the future.

Where:
1 is most comfortable
2 is second most comfortable
3 is third most comfortable
4 is fourth most comfortable

6. Please include yourself when ranking how comfortable people are with their working
environment. Please drag and drop the name into the corresponding box. Please
only put one name in each box.
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Most comfortable
Second most comfortable
Third most comfortable
Fourth most comfortable
Least comfortable

7. Which option best describes you?

• More comfortable than all four people.
• More comfortable than three people (one person is more comfortable than

you).
• More comfortable than two people (two people are more comfortable than you)
• More comfortable than one person (three people are more comfortable than

you)
• All four people are more comfortable than you

Vignettes relating to the other opt in (IP) variable

Undergraduate students: Vignette with low levels of impostor feelings

[Maria/Peter] is a [first/second/third]-year student studying your degree. Although at

times [she/he] feels stressed, [she/he] works hard to feel confident before tests and pre-

sentations. [She/He] has completed [her/his] dissertation, however [she/he] failed one of

[her/his] course work modules and need to write a supplementary exam. [He/She] decides

to take another module. [He/She] prepares well before the exam but fails the module

and needs to write a supplementary exam.

What do you think [Maria/Peter] should do? (first and second year students only)

• Continue with the degree in your field of study

• Switch to another degree

[Maria/Peter] wonders whether [she/he] should consider a postgraduate degree in

your field of study. What do you think [Maria/Peter] should do? (third year students

only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

119



Undergraduate students: Vignette with moderate levels of impostor feelings

[Monica/Dennis] is a [first/second/third]-year student studying your degree. [Monica/Dennis]

worries that [she/he] is not as competent as [her/his] peers as [she/he] must work hard to

complete [her/his] modules and sometimes feels demotivated to study. Most of [her/his]

peers seem to work less hours and obtain better grades or they don’t suffer from demo-

tivation. [She/He] decides to take an elective module, because [she/he] finds the subject

matter interesting. Even though [Monica/Dennis] tried [her/his] best in the module,

[she/he] fails the module. Since [Monica/Dennis] failed the module, [she/he] feels like an

intellectual fraud and doubts whether [she/he] will complete [her/his] degree in your field

of study.

What do you think [Monica/Dennis] should do? (first and second year students only)

• Continue with the degree in your field of study

• Switch to another degree

[Monica/Dennis] wonders whether [she/he] should consider a postgraduate degree in

your field of study. What do you think[Monica/Dennis] should do? (third year students

only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Postgraduate students: Vignette with low levels of impostor feelings

[Maria/Peter] is a master’s student and has a dream of publishing an academic article

in a top-rated journal. Although at times [she/he] feels stressed, [she/he] works hard to

feel confident before tests and presentations. [She/He] have completed [her/his] disser-

tation, however [she/he] failed one of [her/his] course work modules and need to write a

supplementary exam.

What do you think [Maria/Peter] should do?
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• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Postgraduate students: Vignette with moderate levels of impostor feelings

[Monica/Dennis] is a master’s student that has completed [her/his] course work and only

needs to complete [her/his] dissertation. [Monica/Dennis] worries that [she/he] is not

as competent as [her/his] peers as [she/he] must work hard to complete [her/his] mod-

ules and sometimes feels demotivated by the inconclusive results of [her/his] dissertation.

Most of [her/his] peers seem to work less hours and obtain better grades or they don’t

suffer from demotivation. While writing [her/his] dissertation, [she/he] decide to take an

extra module because [she/he] find the subject matter interesting. Even though [Mon-

ica/Dennis] tried [her/his] best in the elective module, [she/he] fails the module. Since

[Monica/Dennis] failed the module, [she/he] feels like an intellectual fraud and doubt

whether [she/he] can get a PhD.

What do you think [Monica/Dennis] should do?

• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Vignettes relating to the other opt in variable

Undergraduate students: Vignette with low levels of impostor feelings and no

support system

[Maria/Peter] is thinking about the pros and cons of a degree in your field of study since

[she/he] needs to write a supplementary exam. None of [her/his] friends are studying and

cannot support them while completing a degree. [Maria/Peter] does not feel comfortable

approaching any of [her/his] lecturers for advice.
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Given this extra information about [Maria/Peter]. What do you think [Maria/Peter]

should do? (first and second year students)

• Continue with the degree in your field of study

• Switch to another degree

Given this extra information about [Maria/Peter]. What do you think [Maria/Peter]

should do? (third year students only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Undergraduate students: Vignette with low levels of impostor feelings and a

support system

Let’s pretend that [Maria/Peter] has a different support system: [Maria/Peter] tells

[her/his] academic friends about writing a supplementary exam and [she/he] respond

encouragingly as it will give them a chance to understand the work better. [She/He]

speaks to a nice lecturer about having to write the supplementary exam and the lecturer

explains that the degree is difficult but [she/he] is intelligent enough to complete the

degree.

Given this support system, what do you advise [Maria/Peter] to do? (first and second

year students)

• Continue with the degree in your field of study

• Switch to another degree

Given this this support system, what do you think [Maria/Peter] should do? (third

year students only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.
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• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Undergraduate students: Vignette with moderate levels of impostor feelings

and no support system

[Monica/Dennis] does not know whether [she/he] should continue with [her/his] degree in

your field of study since [she/he] failed the elective module. [Monica/Dennis] does not feel

comfortable approaching any of [her/his] lecturers for advice. None of [her/his] friends

are at university, so [her/his] friends do not understand the pressure of academia and

cannot be a support system to them. Therefore, [she/he] cannot ask for advice or rely on

friends throughout [her/his] degree. Given this extra information about [Monica/Dennis].

What do you think [Monica/Dennis] should do? (first and second year students)

• Continue with the degree in your field of study

• Switch to another degree

Given this extra information about [Monica/Dennis]. What do you think [Mon-

ica/Dennis] should do? (third year students only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Undergraduate students: Vignette with moderate levels of impostor feelings

and a support system

Now imagine, that [Monica/Dennis] had a different social network: [Monica/Dennis] tells

a lecturer that [she/he] failed this lecturer responds encouragingly and motivates them

to continue with [her/his] degree in your field of study. [She/He] speaks to [her/his]

academic friends and explain how disheartened [she/he] is, [her/his] friends explain that
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a degree will be difficult but [she/he] ensure that [Monica/Dennis] is intelligent enough

to complete the degree and [she/he] will support [her/his] through this period in [her/his]

studies.

Given this social network, what do you think [Monica/Dennis] should do? (first and

second year students)

• Continue with the degree in your field of study

• Switch to another degree

Given this social network, what do you think [Monica/Dennis] should do? (third

year students only)

• Postgraduate in anything except your field of study.

• Postgraduate in your field of study.

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Postgraduate students: Vignette with low levels of impostor feelings and no

support system

[Maria/Peter] is thinking about the pros and cons of doing PhD since [she/he] needs to

write a supplementary exam. None of [her/his] friends are studying and cannot sup-

port them while doing PhD. [Maria/Peter] does not feel comfortable approaching any of

[her/his] lecturers for advice.

What do you think [Maria/Peter] should do?

• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.
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Postgraduate students: Vignette with low levels of impostor feelings and a

support system

Let’s pretend that [Maria/Peter] has a different support system: [Maria/Peter] tell [her/his]

academic friends about writing a supplementary exam and [she/he] respond encourag-

ingly as it will give them a chance to understand the work better. [She/He] also speak to

[her/his] supervisor about having to write the supplementary and the supervisor explains

that the degree is difficult but [she/he] are intelligent enough to complete the degree.

Given this social network that Maria/Peter] has, what do you think [Maria/Peter]

should do?

• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Postgraduate students: Vignette with moderate levels of impostor feelings

and no support system

[Monica/Dennis] does not know whether [she/he] should continue to PhD since she failed.

[Monica/Dennis] does not feel comfortable approaching any of [her/his] lecturers for ad-

vice. None of [her/his] friends are academics, so [she/he] do not understand the pressures

of academia and cannot be a support system to them. Therefore, she cannot ask for

advice or rely on them throughout [her/his] PhD. Given the extra information about

[Monica/Dennis], what do you think [Monica/Dennis] should do?

• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.
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Postgraduate students: Vignette with moderate levels of impostor feelings

and a support system

Now imagine, that [Monica/Dennis] had a different social network: [Monica/Dennis]

tells [her/his] supervisor that she failed, [her/his] supervisor responds encouragingly and

motivates [her/his] to still start [her/his] PhD next year. [She/He] also speaks to [her/his]

academic friends and explain how disheartened [she/he] is, [her/his] friends explain that

a degree will be difficult but [she/he] ensure that [Monica/Dennis] is intelligent enough

to complete the degree and [she/he] will support [her/his] through this period in [her/his]

studies. Given the different social network that [Monica/Dennis] has, what do you think

[Monica/Dennis] should do?

• Continue to [her/his] PhD

• Leave academia and find a job specific to your degree.

• Leave academia and find an interesting job whether or not it is in your field of
study.

Clance IP survey instrument

1. I have often succeeded on a test or task even though I was afraid that I would not
do well before I undertook the task.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

2. I can give the impression that I’m more competent than I really am.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

3. I avoid evaluations if possible and have a dread of others evaluating me.
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• Not true at all

• Rarely

• Sometimes

• Often

• Very true

4. When people praise me for something I’ve accomplished, I’m afraid I won’t be able
to live up to their expectations of me in the future.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

5. I sometimes think I obtained my present position or gained my present success
because I happened to be in the right place at the right time or knew the right
people.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

6. I’m afraid people important to me may find out that I’m not as capable as they
think I am.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

7. I tend to remember the incidents in which I have not done my best more than those
times I have done my best.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

8. I rarely do a project or task as well as I’d like to do it.
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• Not true at all

• Rarely

• Sometimes

• Often

• Very true

9. Sometimes I feel or believe that my success in my life or in my job has been the
result of some kind of error.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

10. It’s hard for me to accept compliments or praise about my intelligence or accom-
plishments.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

11. At times, I feel my success has been due to some kind of luck.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

12. I’m disappointed at times in my present accomplishments and think I should have
accomplished much more.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

13. Sometimes I’m afraid others will discover how much knowledge or ability I really
lack.

• Not true at all
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• Rarely

• Sometimes

• Often

• Very true

14. I’m often afraid that I may fail at a new assignment or undertaking even though I
generally do well at what I attempt.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

15. When I’ve succeeded at something and received recognition for my accomplish-
ments, I have doubts that I can keep repeating that success.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

16. If I receive a great deal of praise and recognition for something I’ve accomplished,
I tend to discount the importance of what I’ve done.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

17. I often compare my ability to those around me and think they may be more intel-
ligent than I am.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

18. I often worry about not succeeding with a project or examination, even though
others around me have considerable confidence that I will do well.

• Not true at all
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• Rarely

• Sometimes

• Often

• Very true

19. If I’m going to receive a promotion or gain recognition of some kind, I hesitate to
tell others until it is an accomplished fact.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

20. I feel bad and discouraged if I’m not “the best” or at least “very special” in situations
that involve achievement.

• Not true at all

• Rarely

• Sometimes

• Often

• Very true

Demographics

1. Do you know what impostor syndrome is?

• No

• Yes

2. Impostor syndrome is when one is successful by external standards but they have
an idea of personal incompetence (Clance & Imes, 1978:1). Can you relate to feeling
like you do not belong in your degree because of ‘impostor syndrome’?

• No

• Yes

3. For undergraduate students only: What are your future plans?

• Continue with my current field of study

• Change degrees

• If I find a job, I will take it

4. Did you have a teacher that made your field of study interesting, causing you to
study it?

• No
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• Yes

5. For postgraduate students only: What are your future plans?

• Study further in my field of study

• Find a job related to my find of study

• Find any job that does not need to be related to my field of study

• Obtain another degree but it is not related to my current field of study

6. Is your family generally supportive of you?

• No

• Yes

7. Is your family supportive of your completing an undergraduate degree?

• No

• Yes

8. Is your family supportive of your continuing with a postgraduate degree?

• No

• Yes

9. What is your parents’ level of education?

• Some primary school completed

• Grade 7 completed with some high school grades completed

• Completed high school or secondary school

• An undergraduate degree or diploma or higher certificate

• A postgraduate degree

10. To be successful in your field, do you need to be extremely intelligent and contribute
intellectually?

• No

• Yes

11. How old are you?

12. Have you ever failed a module before?

• No

• Yes
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Regression results: Logit regressions

Do IP feelings, gender and mentors predict studying further for the respon-
dent? (RQ 5-6)

Table B19: Logit estimates: the relationship between self IP and self
opt in to study further: coefficients

Dependent variable: self opt in
(1) (2) (3) (4)

Self IP (vig) -0.269** -0.251** -0.481** -0.430**
(0.11) (0.11) (0.21) (0.21)

Postgraduate -1.003** -1.057** -1.124**
(0.44) (0.45) (0.47)

Economics -0.208 -0.203 -0.193
(0.38) (0.38) (0.39)

Black -0.410 -0.406 -0.303
(0.23) (0.23) (0.25)

Female 0.027 0.018 -0.050
(0.25) (0.25) (0.25)

Age ≥ 22 -0.770*** -0.768*** -0.683***
(0.24) (0.24) (0.25)

Self IP (vig) · Female 0.313 0.301
(0.24) (0.24)

Mentor (self) 0.530*
(0.29)

Peer support (self) 0.090
(0.25)

Failed (self) -0.378
(0.25)

Constant 1.134*** 1.758*** 1.752*** 1.664***
(0.11) (0.24) (0.25) (0.29)

Observations 474 474 474 474
Pseudo R2 0.012 0.074 0.077 0.089

Standard errors clustered at the individual level are in parentheses.
Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level. This
variable is standardised. Postgraduate is coded 1 for postgraduate participants
and 0 otherwise. Economics returns 1 for respondents studying an economics
degree and 0 otherwise. Black is coded 1 for Black participants and 0 otherwise.
Female returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1
for respondents 22 years old or older and 0 otherwise. Failed (self) indicates
1 for a participant that has failed a module and 0 otherwise. Mentor (self)
returns 1 for respondents that have a mentor in their field of study and 0
otherwise. Peer support (self) returns 1 for participants that have a supportive
peer group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Do others’ IP feelings and support predict studying further for others? (RQ
5-6)

Table B20: Logit estimates: the relationship between other IP and other opt in to study
further: coefficients

DVs: other opt
in (IP) other opt in

(1) (2) (3) (4) (5) (6)
Other IP -2.106*** -1.382*** -1.378*** -1.872*** -1.865*** -1.867***

(0.11) (0.18) (0.18) (0.32) (0.32) (0.32)
Support (other) 3.452*** 3.451*** 3.475*** 3.478*** 3.481***

(0.28) (0.28) (0.28) (0.28) (0.28)
Postgraduate -0.221 -0.224 -0.061 -0.054

(0.62) (0.63) (0.64) (0.63)
Economics -0.219 -0.229 -0.173 -0.187

(0.49) (0.49) (0.49) (0.48)
Black 0.270 0.273 0.394 0.517*

(0.25) (0.25) (0.26) (0.28)
Female 0.232 -0.210 -0.180 -0.227

(0.27) (0.38) (0.38) (0.39)
Age ≥ 22 -0.583* -0.586* -0.420 -0.390

(0.30) (0.30) (0.29) (0.29)
Other IP * Female 0.707* 0.699* 0.701*

(0.38) (0.38) (0.38)
Self IP (vig) -0.054 -0.025

(0.14) (0.14)
Self opt in 0.991*** 0.988***

(0.30) (0.30)
Mentor (self) -0.124

(0.30)
Peer support (self) 0.326

(0.28)
Failed (self) -0.092

(0.30)
Constant 2.085*** 2.014*** 2.330*** 1.527*** 1.321***

(0.20) (0.31) (0.38) (0.49) (0.51)
Observations 948 1896 1896 1896 1896 1896
Pseudo R2 0.108 0.222 0.227 0.229 0.236 0.237

Standard errors clustered at the individual level are in parentheses.
Column 1 has a dependent variable other opt in (IP), this vignette has no information relating to the
character’s support system. Two vignettes were used: 1) the character does not have IP; 2) the character
does have IP.
Columns 2 - 6 have a dependent variable other opt in, where these vignettes contain information about
the character’s support system. Four vignettes were used: 1) the character has no IP and no support
system; 2) the character has no IP and has a support system; 3) the character has IP and no support
system; 4) the character has IP and a support system.
Other IP is coded 1 when the character in the vignette has IP feelings and 0 otherwise. Support
(other) returns 1 when the character has a support system and 0 otherwise. Postgraduate is coded
1 for postgraduate participants and 0 otherwise. Economics returns 1 for respondents studying an
economics degree and 0 otherwise. Black is coded 1 for Black participants and 0 otherwise. Female
returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1 for respondents 22 years old or
older and 0 otherwise. Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level. Self opt in
returns 1 when the respondent studies further and 0 otherwise. Mentor (self) returns 1 for respondents
that have a mentor in their field of study and 0 otherwise. Peer support (self) returns 1 for participants
that have a supportive peer group and 0 otherwise. Failed (self) indicates 1 for a participant that has
failed a module and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Robustness checks

Table B21: OLS estimates: the relationship between self IP and self
opt in to study further

Dependent variable: self opt in
(1) (2) (3) (4)

Self IP (vig) -0.051** -0.045** -0.084** -0.075*
(0.02) (0.02) (0.04) (0.04)

Postgraduate -0.231** -0.240** -0.247**
(0.10) (0.10) (0.10)

Economics -0.040 -0.039 -0.034
(0.08) (0.08) (0.08)

Black -0.069* -0.066* -0.051
(0.04) (0.04) (0.04)

Female 0.007 0.013 0.001
(0.04) (0.04) (0.04)

Age ≥ 22 -0.140*** -0.139*** -0.122**
(0.05) (0.05) (0.05)

Self IP (vig) · Female 0.053 0.050
(0.04) (0.04)

Mentor (self) 0.079*
(0.04)

Peer support (self) 0.011
(0.04)

Failed (self) -0.074
(0.05)

Constant 0.753*** 0.853*** 0.844*** 0.833***
(0.02) (0.04) (0.04) (0.05)

Observations 474 474 474 474
Adjusted R2 0.012 0.075 0.076 0.083

Standard errors clustered at the individual level are in parentheses.
Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level and is
standardised. Postgraduate is coded 1 for postgraduate participants and 0
otherwise. Economics returns 1 for respondents studying in economics degree
and 0 otherwise. Black is coded 1 for Black participants and 0 otherwise.
Female returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1
for respondents 22 years old or older and 0 otherwise. Failed (self) indicates
1 for the participant that has failed a module and 0 otherwise. Mentor (self)
returns 1 for respondents that have a mentor in their field of study and 0
otherwise. Peer support (self) returns 1 for participants that have a supportive
peer group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Table B22: Logit estimates: the relationship between self IP (Clance) and self opt in
to study further: coefficients

Dependent variable: self opt in
(1) (2) (3) (4) (5)

Self IP (Clance) -0.172 -0.222* -0.761*** -0.783*** -0.766***
(0.11) (0.11) (0.24) (0.25) (0.25)

Postgraduate -0.976** -0.997** -1.135** -1.102**
(0.45) (0.47) (0.49) (0.49)

Economics -0.281 -0.208 -0.204 -0.184
(0.38) (0.40) (0.41) (0.40)

Black -0.529** -0.573** -0.494** -0.433*
(0.23) (0.23) (0.24) (0.25)

Female 0.008 -0.029 -0.070 -0.094
(0.25) (0.26) (0.26) (0.26)

Age ≥ 22 -0.767*** -0.796*** -0.760*** -0.704***
(0.24) (0.24) (0.25) (0.25)

Self IP (Clance) · Female 0.733*** 0.769*** 0.769***
(0.28) (0.28) (0.28)

Mentor (self) 0.644** 0.611**
(0.30) (0.30)

Peer support (self) 0.138 0.137
(0.25) (0.25)

Failed (self) -0.387
(0.26)

Constant 1.123*** 1.835*** 1.878*** 1.660*** 1.731***
(0.11) (0.24) (0.25) (0.29) (0.29)

Observations 474 474 474 474 474
Pseudo R2 0.005 0.072 0.087 0.098 0.102

Standard errors clustered at the individual level are in parentheses.
Self IP (Clance) relates to the participant’s IP level, this variable is standardised. Postgraduate
is coded 1 for postgraduate participants and 0 otherwise. Economics returns 1 for respondents
studying an economics degree and 0 otherwise. Black is coded 1 for Black participants and 0
otherwise. Female returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1 for
respondents 22 years old or older and 0 otherwise. Failed (self) indicates 1 for the participant
that has failed a module and 0 otherwise. Mentor (self) returns 1 for respondents that have a
mentor in their field of study and 0 otherwise. Peer support (self) returns 1 for participants that
have a supportive peer group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Table B23: Average marginal effects: the relationship between self IP (Clance) and self
opt in to study further: coefficients

Dependent variable: self opt in
(1) (2) (3) (4)

Self IP (Clance) -0.032 -0.038* -0.039** -0.035*
(0.02) (0.02) (0.02) (0.02)

Postgraduate -0.198* -0.199* -0.217**
(0.10) (0.10) (0.11)

Economics -0.050 -0.036 -0.031
(0.07) (0.07) (0.07)

Black -0.090** -0.096** -0.071*
(0.04) (0.04) (0.04)

Female 0.001 0.016 0.006
(0.04) (0.04) (0.04)

Age ≥ 22 -0.141*** -0.144*** -0.124***
(0.05) (0.05) (0.05)

Mentor (self) 0.093**
(0.04)

Peer support (self) 0.023
(0.04)

Failed (self) -0.067
(0.05)

Average marginal effect of Self IP (Clance) by gender
Male -0.125*** -0.122***

(0.04) (0.04)
Female -0.005 0.000

(0.02) (0.02)
Observations 474 474 474 474

Standard errors clustered at the individual level are in parentheses.
Self IP (Clance) ranges from 1 to 4 relating to the participant’s IP level,
this variable is standardised. Postgraduate is coded 1 for postgradu-
ate participants and 0 otherwise. Economics returns 1 for respondents
studying an economics degree and 0 otherwise. Black is coded 1 for
Black participants and 0 otherwise. Female returns 1 for female respon-
dents and 0 otherwise. Age ≥ 22 returns 1 for respondents 22 years old
or older and 0 otherwise. Failed (self) indicates 1 for the participant
that has failed a module and 0 otherwise. Mentor (self) returns 1 for
respondents that have a mentor in their field of study and 0 otherwise.
Peer support (self) returns 1 for participants that have a supportive peer
group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Table B24: Logit estimates: the relationship between self IP (def) and self opt
in to study further: coefficients

Dependent variable: self opt in
(1) (2) (3) (4) (5)

Self IP (def) -0.602*** -0.601*** -0.411 -0.483 -0.517
(0.22) (0.23) (0.42) (0.43) (0.43)

Postgraduate -1.009** -1.035** -1.175** -1.151**
(0.47) (0.47) (0.49) (0.49)

Economics -0.218 -0.231 -0.227 -0.233
(0.39) (0.39) (0.40) (0.40)

Black -0.526** -0.519** -0.458* -0.400*
(0.23) (0.23) (0.24) (0.24)

Female -0.052 0.106 0.054 0.056
(0.25) (0.38) (0.39) (0.39)

Age ≥ 22 -0.716** -0.702** -0.665** -0.611*
(0.24) (0.24) (0.25) (0.25)

Self IP (def)·Female -0.272 -0.239 -0.268
(0.51) (0.51) (0.51)

Mentor (self) 0.677** 0.350
(0.29) (0.46)

Peer support (self) 0.077 0.088
(0.24) (0.24)

Self IP (def)·Mentor 0.457
(0.58)

Failed (self) -0.378
(0.25)

Constant 1.447*** 2.174*** 2.059*** 1.909*** 1.993***
(0.17) (0.29) (0.35) (0.38) (0.38)

Observations 474 474 474 474 474
Pseudo R2 0.015 0.078 0.078 0.089 0.095

Standard errors clustered at the individual level are in parentheses.
Self IP (def) returns 1 for respondents self-diagnosing that they feel like an impostor in
their field of study and 0 otherwise. Postgraduate is coded 1 for postgraduate participants
and 0 otherwise. Economics returns 1 for respondents studying in economics degree and 0
otherwise. Black is coded 1 for Black participants and 0 otherwise. Female returns 1 for
female respondents and 0 otherwise. Age ≥ 22 returns 1 for respondents 22 years old or
older and 0 otherwise. Failed (self) indicates 1 for participant that has failed a module and
0 otherwise. Mentor (self) returns 1 for respondents that have a mentor in their field of
study and 0 otherwise. Peer support (self) returns 1 for participants that have a supportive
peer group and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01

137



Table B25: OLS estimates: the relationship between other IP and other opt in to study
further

Dependent variable: other opt in
(1) (2) (3) (4) (5)

Other IP -0.110*** -0.110*** -0.151*** -0.151*** -0.235***
(0.01) (0.01) (0.02) (0.02) (0.03)

Support (other) 0.264*** 0.264*** 0.264*** 0.264*** 0.179***
(0.02) (0.02) (0.02) (0.02) (0.02)

Postgraduate -0.027 -0.027 -0.011 -0.010
(0.06) (0.06) (0.06) (0.06)

Economics -0.015 -0.015 -0.011 -0.013
(0.04) (0.04) (0.04) (0.04)

Black 0.024 0.024 0.034* 0.044**
(0.02) (0.02) (0.02) (0.02)

Female 0.018 -0.011 -0.010 -0.013
(0.02) (0.02) (0.02) (0.02)

Age ≥ 22 -0.050** -0.050** -0.037 -0.035
(0.03) (0.03) (0.02) (0.02)

Other IP ·Female 0.059** 0.059** 0.059**
(0.03) (0.03) (0.03)

Self IP (vig) -0.005 -0.003
(0.01) (0.01)

Self opt in 0.085*** 0.085***
(0.03) (0.03)

Mentor (self) -0.013
(0.02)

Peer support (self) 0.025
(0.02)

Other IP ·Support(other) 0.169***
(0.03)

Failed (self) -0.011
(0.02)

Constant 0.751*** 0.747*** 0.767*** 0.701*** 0.729***
(0.02) (0.03) (0.03) (0.04) (0.04)

Observations 1896 1896 1896 1896 1896
Adj. R2 0.143 0.150 0.152 0.161 0.174

Standard errors clustered at the individual level are in parentheses.
Other IP is coded 1 when the character in the vignette has IP feelings and 0 otherwise. Support
(other) returns 1 when the character has a support system and 0 otherwise. Postgraduate is coded
1 for postgraduate participants and 0 otherwise. Economics returns 1 for respondents studying in
economics degree and 0 otherwise. Black is coded 1 for Black participants and 0 otherwise. Female
returns 1 for female respondents and 0 otherwise. Age ≥ 22 returns 1 for respondents 22 years old
or older and 0 otherwise. Self IP (vig) ranges from 0 to 4 relating to the participant’s IP level. Self
opt in returns 1 when the respondent studies further and 0 otherwise. Mentor (self) returns 1 for
respondents that have a mentor in their field of study and 0 otherwise. Peer support (self) returns
1 for participants that have a supportive peer group and 0 otherwise. Failed (self) indicates 1 for
the participant that has failed a module and 0 otherwise.
* p<0.10, ** p<0.05, *** p<0.01
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Appendix C The role of team gender composition and

gender attitudes in willingness to work in

a team

Creation of the gender attitudes variable

Table C26 summarises how the net male attitude variable is created.

The male attitude identifies whether an individual notices discriminatory treatment

related to males. The variable is created from four questions. Questions one and two

from email 1 (the email which allocates qualification related tasks to males only and

administrative tasks to females only) and questions seven and eight from email 2 (the

scenario which allocates administrative duties to males and qualification related tasks to

females).

Male attitude sums four variables, career advancement (male), job contentment (male),

skills appropriate (male) and skills change (male). A larger male attitude variable indi-

cates that survey respondents are aware of incidents where men have different opportu-

nities relative to women.

The female attitude variable is created from four survey questions. Question three

and four from email 1 (men have qualification related tasks and women have adminis-

trative duties) and question five and six from email 2 (women have qualification related

tasks and men are assigned administrative work).

Female attitude sums four variables, career advancement (female), job contentment

(female), skills appropriate (female) and skills change (female). The female attitude

variable has a higher value when survey respondents are aware of unequal treatment

experienced by females in this work situation.
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Table C26: Creation of gender attitudes variables

Email summary Survey questions and coding responses
Scenario 1

Sizwe and Michael: complete
data analysis for the growth
and unemployment report.
Buhle and Jane: complete the
planning for the team event
and plan the transport
logistics. Remember that you
are taking team meeting notes
from now on.

Who is receiving better career advancement? (male advance)
1. Sizwe and Michael (1)
2. Buhle and Jane (-1)

Who is more content? (male content)
1.Sizwe and Michael (1)
2. Buhle and Jane (-1)

Is the manager using all skills appropriately? (female skills)
1. Yes, members have an appropriate role (-1)
2. No, members should have similar tasks (1)

How would you advise the manager to change task allocation? (female
change)
1. Nothing needs to change (-1)
2. Sizwe and Michael are performing, do not change their roles (-1)
3. Buhle and Jane are good planners so they do well at the assigned
tasks (-1)
4. Giving similar tasks will benefit the team (1)
5. Sizwe and Michael will waste time training Buhle and Jane so do
not change the roles (-1)

female attitude = advance(female) + content(female) + skills(female) + change(female)

Scenario 2
Zanele and Megan: complete
the code that creates the
economic indicators.
Eric and Isaac: the new team
members are starting next
week, please set up their email
addresses and access cards.
Remember that we need our
filing system to match our
shared OneDrive.

Who is receiving better career advancement? (female advance)
1. Eric and Isaac (-1)
2. Zanele and Megan (1)

Who is more content? (female content)
1. Eric and Isaac (-1)
2. Zanele and Megan (1)

Is the manager using all skills appropriately? (male skills)
1. Yes, members have an appropriate role (-1)
2. No, members should have similar tasks (1)

How would you advise the manager to change task allocation? (male
change)
1. Nothing needs to change (-1)
2. Zanele and Megan are performing, do not change their roles (-1)
3. Eric and Isaac are good planners so they do well at the assigned
tasks (-1)
4. Giving similar tasks will benefit the team (1)
5. Zanele and Megan will waste time training Eric and Isaac so do not
change the roles (-1)

male attitude = advance(male) + content(male) + skills(male) + change(male)
Email summary displays a short outline of the email explaining the tasks assigned to each group member for each scenario.
Survey questions and coding responses display the survey questions following an individual reading the email. The variable names
and coding strategy is displayed in bold next to the survey question and multiple choice responses.
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Distribution of net male attitude

Figure C8: Histogram of net male attitude

This histogram shows the distribution of the net male attitude. The majority of respondents pay
similar attention to discrimination against men and women, returning a zero for net male attitude.

Figure C9: Histogram of net male attitude by gender

This histogram shows the distribution of the net male attitude. The majority of respondents pay
similar attention to discrimination against men and women, returning a zero for net male attitude.
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Balance checks by group

Table C27: Balance checks: demographic characteristics by group

Female ratio ≤ 0.5 Female ratio > 0.5 p-value
Average grade 59.5 58.4 0.27
Age 0.90
Age > 21 43% 44%
Age ≤ 21 57% 56%
Race 0.016
Not Black 57% 42%
Black 43% 58%
Mother education 0.080
HS 29% 42%
UG 44% 37%
PG 26% 21%
Father education 0.30
HS 30% 36%
UG 45% 36%
PG 25% 28%

N=185 N=109

There are some differences among the race and mother education variables across group

types, we account for this difference by using all of these demographic factors as control

variables in column 6 of Table 14 and Table 15.

Survey

Informed consent

You are invited to participate in an academic research study conducted by Michelle Pleace

(supervised by Dr Nicky Nicholls), from the Department of Economics at the University

of Pretoria.

The purpose of the study is to understand more about teamwork dynamics. You will

be asked to answer a series of questions relating to your experience of team work, and

then comment on workplace scenarios. We will ask you to include your group number

with your responses so that we can match your grade from this group project with your
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survey responses. Our final data will be recorded anonymously for our research, and will

be used only for this research. Neither your decision to participate nor your responses

will impact your grades in any way. As a token of thanks, we are offering a small lucky

draw prize for one person to win if they complete the survey.

Please note the following:

• Participation in the survey is voluntary and there will be no penalty or loss of

benefit if you decide not to take part. If you would like to stop participating at any

point, you are free to do this without needing to give us an explanation for your

decision. The results of the study will be used for academic purposes only. I will

provide you with a summary of our findings upon request.

• Please contact me (michelle.pleace@up.ac.za) if you have any questions or comments

regarding the study. You are welcome to ask questions before deciding to participate

in the study. Also, as a participant, you have the right of access to your data.

By clicking on the right arrow, you indicate that:

• You have read and understand the information provided above.

• You give your consent to participate in the study on a voluntary basis.

Group characteristics (1)

1. Did you feel comfortable giving constructive feedback to your team members? Scale
between Uncomfortable 0 - 10 (Comfortable)

2. Did you feel comfortable sharing your ideas with your team members? Scale be-
tween Uncomfortable 0 - 10 (Comfortable)

3. If you expressed your opinion, was it taken seriously?

• I did not express an opinion

• Yes, it was taken seriously

• No, it was not taken seriously

4. Were you interrupted when you are speaking?

• Yes
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• No

• We only communicated via text and email.

5. Did each team member do their allocated tasks?

• Yes, all of us completed the allocated tasks.

• Only 3 members completed the allocated tasks (including myself).

• Only 2 members completed the allocated tasks (including myself).

• I was the only one that completed the allocated tasks.

• Only 3 members completed the allocated tasks (excluding myself).

• Only 2 members completed the allocated tasks (excluding myself).

• I was the only one that did not contribute.

6. Do you like your team members?

• Yes

• No

7. How many team members are your friends?

• 0

• 1

• 2

• 3

8. If you could choose your own group, who would be in your group? Please give a
reason for each person that you choose. (Open response)

9. For another group project in EKN 320, would you be happy to keep the same group?

• Yes

• Indifferent

• No

10. Was working with this team stressful?

• Yes

• No

11. Were all team members present for the in-person submission?

• Yes

• No, 1 person did not come

• No, 2 people did not come

• No, 3 people did not come
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Work place scenarios

The survey contains questions eliciting gender perceptions, which were outlines as follows:

An email chain between a manager and their team will be displayed. Please note

that the team is made up of four members, all members have a MCom Economics degree

and have 1 year of work experience.

Figure C10: Scenario from Email 1 to create gender attitude variable

The subsequent survey questions were:

1. Who is receiving better career advancement?

• Sizwe and Michael

• Buhle and Jane

2. Who feels more content with their job?

• Sizwe and Michael

• Buhle and Jane

3. Do you think that the manager is using each team member’s skills appropriately?

• Yes, all team members have an appropriate role

• No, team member should rotate their responsibilities every few weeks

• No, all team members should have similar responsibilities

4. If the manager needed advice on how to change the roles of the team, how would
you advise them (choose all appropriate options)?

• Nothing needs to change
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• Sizwe and Michael are performing well, do not change their roles

• Buhle and Jane seem to be good planners so they do well at the assigned tasks

• Giving each member report writing and admin duties will benefit the team

• Sizwe and Michael will have to train Buhle and Jane in report writing which
will decrease productivity and waste time, so do not change the roles

• The manager just assumed that Sizwe and Michael are more competent than
Buhle and Jane in report writing but this may not be the case

An email chain between a manager and their team will be displayed. Please note that

the team is made up of four members, all members have an Honours degree in Economics

and have 3 years of work experience.

Figure C11: Scenario from Email 2 to create gender attitude variable

Email 1 shows the scenario where male team members are allocated tasks that are

specific to their career and females receive administrative related tasks. The opposite

is true for the second email where females receive duties that align to the skills of their

career and males are responsible for administrative duties.
The subsequent survey questions were:

5. Who is receiving better career advancement?

• Eric and Isaac

• Zanele and Megan

6. Who feels more content with their job?

• Eric and Isaac

• Zanele and Megan
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7. Do you think that the manager is using each team member’s skills appropriately?

• Yes, all team members have an appropriate role

• No, team member should rotate their responsibilities every few weeks

• No, all team members should have similar responsibilities

8. If the manager needed advice on how to change the roles of the team, how would
you advise them (choose all appropriate options)?

• Nothing needs to change

• Zanele and Megan are performing well, do not change their roles

• Eric and Isaac seem to be good planners so they do well at the assigned tasks

• Giving each member data work and admin duties will benefit the team

• Zanele and Megan will have to train Eric and Isaac in creating the dataset
which will decrease productivity and waste time, so do not change the roles

• The manager just assumed that Zanele and Megan are more competent than
Eric and Isaac in creating the dataset but this may not be the case

Gender views

1. Please state whether you agree or disagree with this statement: Mothers should
have more say than fathers in making family decisions.

• Agree

• Agree somewhat

• Neither agree nor disagree

• Disagree somewhat

• Disagree

2. Please state whether you agree or disagree with this statement: Mothers should
have a greater responsibility in raising their children.

• Agree

• Agree somewhat

• Neither agree nor disagree

• Disagree somewhat

• Disagree

3. Please state whether you agree or disagree with this statement: Showing physical
or emotional weakness reduces the masculinity of a man.

• Agree

• Agree somewhat

• Neither agree nor disagree

• Disagree somewhat
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• Disagree

4. Please state whether you agree or disagree with this statement: A university edu-
cation is more important for a boy than for a girl

• Agree
• Agree somewhat
• Neither agree nor disagree
• Disagree somewhat
• Disagree

5. Please state whether you agree or disagree with this statement: If a woman earns
more money than her husband, it’s almost certain to cause problems

• Agree
• Agree somewhat
• Neither agree nor disagree
• Disagree somewhat
• Disagree

6. Please state whether you agree or disagree with this statement: When jobs are
scarce, men should have more right to a job than women

• Agree
• Agree somewhat
• Neither agree nor disagree
• Disagree somewhat
• Disagree

Group characteristics (2)

1. How was the work split through the team in your EKN320 project (choose all
appropriate options)?

• The work was split evenly
• Females definitely contributed more
• Males definitely contributed more
• Females did a small amount more
• Males did a small amount more
• Females lead the team and ensured the work was distributed evenly
• Males lead the team and ensured the work was distributed evenly

2. While you were working on your EKN 320 project, do you feel like there were
situations where gender bias was present?

• Yes
• No
• Not sure
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Demographics

1. What degree are you studying? (Open response)

2. What gender do you identify with?

• Male

• Female

• Non-binary / third gender

• Prefer not to say

3. What is your race?

• Asian/Indian

• Black

• Coloured

• White

• Other

• Prefer not to say

4. Does your household practice traditional gender roles? Scale from 0 (No) - 10 (Yes)

5. What is your mother’s level of education?

• Some primary school completed

• Grade 7 completed with some high school grades completed

• Completed high school or secondary school

• An undergraduate degree or diploma or higher certificate

• A postgraduate degree

6. What is your father’s level of education?

• Some primary school completed

• Grade 7 completed with some high school grades completed

• Completed high school or secondary school

• An undergraduate degree or diploma or higher certificate

• A postgraduate degree

7. How old are you?

• 19

• 20

• 21

• 22

• 23+

149



8. What is your group number? (Open response)

9. Imagine you were commissioned by The World Bank to write this report. The
World Bank paid your group R40000 for completing this project. How would you
split this money between you and your team members? State the member’s name
and the amount that you would give to them. (Open response)
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Robustness checks

Table C28: Average marginal estimates: the relationship between group composition and
willingness to remain in the team

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 -0.085 -0.196** -0.176** -0.176** -0.195** -0.202***
(0.07) (0.09) (0.08) (0.08) (0.08) (0.08)

Female 0.172** 0.186*** 0.188*** 0.189*** 0.203***
(0.08) (0.06) (0.06) (0.06) (0.06)

Climate 0.208*** 0.203*** 0.203*** 0.198***
(0.02) (0.02) (0.02) (0.02)

Equal contribution 0.108 0.112 0.106 0.091
(0.08) (0.08) (0.07) (0.07)

Average course grade 0.035 0.034 0.034 0.033
(0.03) (0.03) (0.03) (0.03)

Members are friends 0.031 0.026 0.030 0.029
(0.03) (0.03) (0.03) (0.03)

Net male attitude -0.046* -0.048** -0.049*
(0.03) (0.02) (0.03)

Range (net male attitude) 0.029 0.012 0.013
(0.03) (0.03) (0.03)

Predictive margins for group composition over gender
Male · Female ratio ≤ 0.5 0.550*** 0.549*** 0.552*** 0.556*** 0.556***

(0.04) (0.04) (0.04) (0.04) (0.04)
Male · Female ratio > 0.5 0.718*** 0.722*** 0.713*** 0.698*** 0.698***

(0.08) (0.06) (0.06) (0.07) (0.06)
Female · Female ratio ≤ 0.5 0.349*** 0.359*** 0.334*** 0.286** 0.286**

(0.09) (0.08) (0.08) (0.11) (0.11)
Female · Female ratio > 0.5 0.528*** 0.526*** 0.530*** 0.537*** 0.537***

(0.06) (0.05) (0.05) (0.05) (0.05)
Predictive margins for net male attitude over group composition

Female ratio ≤ 0.5 -0.046* -0.073*** -0.080***
(0.03) (0.03) (0.03)

Female ratio > 0.5 -0.047* -0.005 0.003
(0.03) (0.05) (0.05)

Predictive margins for range (net male attitude) over group composition
Female ratio ≤ 0.5 0.029 -0.033 -0.032

(0.03) (0.04) (0.03)
Female ratio > 0.5 0.030 0.088** 0.090**

(0.03) (0.04) (0.04)
Observations 294 294 294 294 294 294

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education.
These variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males
and zero otherwise. Female returns 1 for female respondents and 0 otherwise. Climate is an index of
whether it was stressful to work in the group and whether individuals were comfortable providing feedback
to the group, positive values indicate a positive group climate. Equal contribution is coded a value of one
when team members contributed to the group project and 0 otherwise. Average grade is the grade obtained
for individuals over the past semester averaged over the group as a proxy for the competence of the team.
Members are friends accounts for the number of friends that an individual has in the team. Net male attitude
refers to the degree that an individual has traditional gender attitudes. Range (net male attitude) refers to
the difference of the maximum net male attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C29: Average marginal estimates: the relationship between group composition and
willingness to remain in the team for male participants

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio > 0.5 -0.271** -0.229** -0.221* -0.221* -0.214*
(0.13) (0.12) (0.12) (0.12) (0.12)

Climate 0.204*** 0.204*** 0.204*** 0.205***
(0.03) (0.03) (0.03) (0.03)

Equal contribution -0.042 -0.040 -0.040 -0.051
(0.10) (0.10) (0.10) (0.10)

Average course grade 0.058* 0.057* 0.057* 0.060**
(0.03) (0.03) (0.03) (0.03)

Members are friends 0.040 0.033 0.033 0.032
(0.04) (0.04) (0.04) (0.04)

Net male attitude -0.042 -0.042 -0.045
(0.03) (0.03) (0.03)

Range (net male attitude) -0.030 -0.030 -0.031
(0.03) (0.03) (0.03)

Predictive margins for net male attitude over group composition
Female ratio ≤ 0.5 -0.042 -0.042 -0.045

(0.03) (0.03) (0.03)
Female ratio > 0.5 -0.040 -0.040 -0.044

(0.03) (0.03) (0.03)
Predictive margins for range (net male attitude) over group composition

Female ratio ≤ 0.5 -0.030 -0.030 -0.031
(0.03) (0.03) (0.03)

Female ratio > 0.5 -0.029 -0.029 -0.030
(0.03) (0.03) (0.03)

Observations 156 156 156 156 156

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and
father education. These variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females
than males and zero otherwise. Female returns 1 for female respondents and 0 otherwise.
Climate is an index of whether it was stressful to work in the group and whether individuals
were comfortable providing feedback to the group, positive values indicate a positive group
climate. Equal contribution is coded a value of one when team members contributed to the
group project and 0 otherwise. Average grade is the grade obtained for individuals over the
past semester averaged over the group as a proxy for the competence of the team. Members
are friends accounts for the number of friends that an individual has in the team. Net male
attitude refers to the degree that an individual has traditional gender attitudes. Range (net
male attitude) refers to the difference of the maximum net male attitude and minimum net
male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C30: Average marginal estimates: the relationship between group composition and
willingness to remain in the team for female participants

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio > 0.5 -0.161 -0.126 -0.145 -0.145 -0.145*
(0.11) (0.09) (0.09) (0.09) (0.09)

Climate 0.200*** 0.186*** 0.186*** 0.170***
(0.03) (0.03) (0.03) (0.03)

Equal contribution 0.257*** 0.249*** 0.249*** 0.231***
(0.09) (0.08) (0.08) (0.07)

Average course grade -0.001 0.003 0.003 0.001
(0.06) (0.06) (0.06) (0.06)

Members are friends 0.006 0.009 0.009 0.022
(0.05) (0.04) (0.04) (0.05)

Net m attitude -0.057 -0.057 -0.044
(0.05) (0.05) (0.05)

Range (net male attitude) 0.072** 0.072** 0.076**
(0.03) (0.03) (0.03)

Predictive margins for net male attitude over group composition
Female ratio ≤ 0.5 -0.052 -0.052 -0.042

(0.05) (0.05) (0.05)
Female ratio > 0.5 -0.059 -0.059 -0.044

(0.05) (0.05) (0.05)
Predictive margins for range (net male attitude) over group composition

Female ratio ≤ 0.5 0.066** 0.066** 0.073**
(0.03) (0.03) (0.03)

Female ratio > 0.5 0.075** 0.075** 0.077**
(0.04) (0.04) (0.03)

Observations 138 138 138 138 138

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and
father education. These variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more
females than males and zero otherwise. Female returns 1 for female respondents and 0
otherwise. Climate is an index of whether it was stressful to work in the group and whether
individuals were comfortable providing feedback to the group, positive values indicate a
positive group climate. Equal contribution is coded a value of one when team members
contributed to the group project and 0 otherwise. Average grade is the grade obtained for
individuals over the past semester averaged over the group as a proxy for the competence
of the team. Members are friends accounts for the number of friends that an individual
has in the team. Net male attitude refers to the degree that an individual has traditional
gender attitudes. Range (net male attitude) refers to the difference of the maximum net
male attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C31: Logit estimates: the relationship between group composition and willingness
to remain in the team for male participants

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio > 0.5 -1.143* -1.175* -1.150* -3.418** -3.269**
(0.64) (0.62) (0.65) (1.41) (1.33)

Climate 1.049*** 1.063*** 1.029*** 1.025***
(0.22) (0.23) (0.23) (0.24)

Equal contribution -0.215 -0.209 -0.207 -0.272
(0.51) (0.52) (0.52) (0.51)

Average course grade 0.295* 0.295* 0.271 0.299*
(0.16) (0.16) (0.17) (0.17)

Members are friends 0.208 0.172 0.222 0.223
(0.20) (0.20) (0.25) (0.25)

Net male attitude -0.216 -0.301** -0.330**
(0.14) (0.14) (0.17)

Range (net male attitude) -0.155 -0.157 -0.152
(0.18) (0.19) (0.20)

Net male attitude · Female ratio > 0.5 3.471*** 3.399***
(1.23) (1.16)

Range (net male attitude) · Female ratio > 0.5 -2.233** -2.251**
(1.06) (1.05)

Constant 0.226 0.276 0.263 0.262 0.320
(0.18) (0.47) (0.48) (0.48) (0.80)

Observations 156 156 156 156 156
Pseudo R2 0.018 0.170 0.178 0.208 0.212

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education. These
variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero
otherwise. Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to
work in the group and whether individuals were comfortable providing feedback to the group, positive values indicate
a positive group climate. Equal contribution is coded a value of one when team members contributed to the group
project and 0 otherwise. Average grade is the grade obtained for individuals over the past semester averaged over the
group as a proxy for the competence of the team. Members are friends accounts for the number of friends that an
individual has in the team. Net male attitude refers to the degree that an individual has traditional gender attitudes.
Range (net male attitude) refers to the difference of the maximum net male attitude and minimum net male attitude
within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C32: Logit estimates: the relationship between group composition and willingness
to remain in the team for female participants

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio > 0.5 -0.689 -0.797 -0.971 -1.084 -1.049
(0.50) (0.60) (0.63) (0.75) (0.66)

Climate 1.269*** 1.245*** 1.312*** 1.269***
(0.26) (0.28) (0.32) (0.33)

Equal contribution 1.632*** 1.673*** 1.682*** 1.608***
(0.60) (0.59) (0.61) (0.60)

Average course grade -0.003 0.020 -0.141 -0.182
(0.38) (0.39) (0.43) (0.51)

Members are friends 0.038 0.059 0.048 0.123
(0.33) (0.29) (0.30) (0.35)

Net male attitude -0.380 -1.413** -1.408**
(0.35) (0.60) (0.64)

Range (net male attitude) 0.486** -0.173 -0.221
(0.24) (0.64) (0.58)

Net male attitude · Female ratio > 0.5 1.273* 1.356*
(0.65) (0.72)

Range (net male attitude) · Female ratio > 0.5 0.797 0.925
(0.68) (0.62)

Constant 0.836** -0.397 -0.230 -0.171 1.073
(0.42) (0.59) (0.60) (0.65) (1.09)

Observations 138 138 138 138 138
Pseudo R2 0.017 0.285 0.320 0.355 0.385

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education. These
variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero
otherwise. Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to
work in the group and whether individuals were comfortable providing feedback to the group, positive values indicate
a positive group climate. Equal contribution is coded a value of one when team members contributed to the group
project and 0 otherwise. Average grade is the grade obtained for individuals over the past semester averaged over the
group as a proxy for the competence of the team. Members are friends accounts for the number of friends that an
individual has in the team. Net male attitude refers to the degree that an individual has traditional gender attitudes.
Range (net male attitude) refers to the difference of the maximum net male attitude and minimum net male attitude
within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C33: Ordered Logit estimates: the relationship between group composition and
willingness to remain in the team

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio > 0.5 -0.416* -0.980** -0.990** -1.279** -1.355**
(0.25) (0.40) (0.40) (0.55) (0.55)

Female 1.033*** 1.055*** 0.838** 0.924**
(0.35) (0.35) (0.42) (0.40)

Climate 1.165*** 1.154*** 1.159*** 1.132***
(0.15) (0.15) (0.16) (0.16)

Equal contribution 0.480 0.470 0.446 0.438
(0.38) (0.38) (0.37) (0.37)

Average course grade 0.215 0.220 0.206 0.213
(0.16) (0.16) (0.15) (0.15)

Members are friends 0.208 0.196 0.232 0.219
(0.13) (0.15) (0.17) (0.17)

Net male attitude -0.123 -0.189 -0.224
(0.14) (0.16) (0.17)

Range (net male attitude) 0.162 -0.131 -0.114
(0.13) (0.17) (0.17)

Net male attitude · Female ratio > 0.5 0.121 0.178
(0.29) (0.29)

Range (net male attitude) · Female ratio > 0.5 0.543** 0.538**
(0.26) (0.26)

Female · Female ratio > 0.5 0.528 0.554
(0.69) (0.67)

Observations 294 294 294 294 294
Pseudo R2 0.006 0.184 0.188 0.198 0.204

Standard errors clustered at the group level are in parentheses.
Column 5 includes all of the control demographics variables such as age, race, mother and father education. These
variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero
otherwise. Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to
work in the group and whether individuals were comfortable providing feedback to the group, positive values indicate
a positive group climate. Equal contribution is coded a value of one when team members contributed to the group
project and 0 otherwise. Average grade is the grade obtained for individuals over the past semester averaged over the
group as a proxy for the competence of the team. Members are friends accounts for the number of friends that an
individual has in the team. Net male attitude refers to the degree that an individual has traditional gender attitudes.
Range (net male attitude) refers to the difference of the maximum net male attitude and minimum net male attitude
within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C34: Logit estimates: the relationship between group composition and willingness
to remain in the team (continuous measure for female ratio in group)

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5)

Female ratio -0.168 -0.934* -0.984* -1.197 -1.130
(0.34) (0.52) (0.52) (0.74) (0.75)

Female 0.942** 0.990** 0.884 1.034
(0.40) (0.40) (0.81) (0.78)

Climate 1.116*** 1.106*** 1.127*** 1.128***
(0.17) (0.17) (0.17) (0.18)

Equal contribution 0.556 0.592 0.610 0.546
(0.41) (0.41) (0.40) (0.39)

Average course grade 0.157 0.153 0.169 0.170
(0.18) (0.18) (0.19) (0.19)

Members are friends 0.174 0.151 0.191 0.190
(0.15) (0.16) (0.17) (0.17)

Net male attitude -0.266* -0.368** -0.402**
(0.14) (0.17) (0.19)

Range (net male attitude) 0.155 -0.299 -0.305
(0.14) (0.22) (0.22)

Net male attitude · Female ratio > 0.5 0.160 0.223
(0.31) (0.33)

Range (net male attitude) · Female ratio > 0.5 0.855** 0.886**
(0.36) (0.36)

Female · Female ratio > 0.5 0.257 0.108
(1.30) (1.31)

Constant 0.310 -0.256 -0.278 -0.228 0.395
(0.20) (0.40) (0.41) (0.41) (0.68)

Observations 294 294 294 294 294
Pseudo R2 0.001 0.194 0.205 0.219 0.228

Standard errors clustered at the group level are in parentheses.
Column 5 includes all of the control demographics variables such as age, race, mother and father education. These
variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio is the ratio of females in a team. Female returns 1 for female respondents and 0 otherwise. Climate
is an index of whether it was stressful to work in the group and whether individuals were comfortable providing
feedback to the group, positive values indicate a positive group climate. Equal contribution is coded a value of one
when team members contributed to the group project and 0 otherwise. Average grade is the grade obtained for
individuals over the past semester averaged over the group as a proxy for the competence of the team. Members
are friends accounts for the number of friends that an individual has in the team. Net male attitude refers to the
degree that an individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the
maximum net male attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C35: Logit estimates: the relationship between group composition and willingness
to remain in the team (gender attitudes measured with WVS)

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 -0.342 -0.825** -0.956** -0.956** -1.478** -1.525**
(0.30) (0.40) (0.42) (0.42) (0.62) (0.61)

Female 0.735** 1.043*** 0.916** 0.673 0.738*
(0.36) (0.37) (0.37) (0.46) (0.43)

Climate 1.133*** 1.155*** 1.146*** 1.136***
(0.17) (0.17) (0.17) (0.17)

Equal contribution 0.572 0.620 0.627 0.576
(0.41) (0.41) (0.41) (0.40)

Average course grade 0.191 0.191 0.186 0.193
(0.18) (0.17) (0.18) (0.18)

Members are friends 0.169 0.175 0.171 0.171
(0.17) (0.17) (0.18) (0.18)

Male attitude (wvs) -0.097 -0.135 -0.148
(0.16) (0.19) (0.20)

Range(male attitude (wvs)) -0.112 -0.130 -0.138
(0.16) (0.18) (0.18)

Male attitude (wvs) · Female ratio > 0.5 0.198 0.225
(0.37) (0.37)

Range(male attitude (wvs)) · Female ratio > 0.5 0.006 0.045
(0.37) (0.37)

Female · Female ratio > 0.5 0.817 0.856
(0.78) (0.78)

Constant 0.361** 0.201 -0.393 -0.372 -0.318 0.298
(0.18) (0.18) (0.38) (0.38) (0.37) (0.64)

Observations 294 294 294 294 294 294
Pseudo R2 0.005 0.019 0.203 0.207 0.210 0.218

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education. These variables are
insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero otherwise.
Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to work in the group
and whether individuals were comfortable providing feedback to the group, positive values indicate a positive group climate. Equal
contribution is coded a value of one when team members contributed to the group project and 0 otherwise. Average grade is the
grade obtained for individuals over the past semester averaged over the group as a proxy for the competence of the team. Members
are friends accounts for the number of friends that an individual has in the team. Net male attitude refers to the degree that an
individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the maximum net male attitude and
minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C36: Logit estimates: the relationship between group composition and willingness
to remain in the team (alternative measure for equal contribution)

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 -0.342 -0.825** -0.930** -0.925** -0.894** -0.954**
(0.30) (0.40) (0.43) (0.43) (0.42) (0.41)

Female 0.735** 1.055*** 1.064*** 1.034** 1.156***
(0.36) (0.39) (0.39) (0.40) (0.40)

Climate 1.087*** 1.083*** 1.111*** 1.104***
(0.17) (0.17) (0.18) (0.19)

Equal contribution alt. 1.519*** 1.510*** 1.460** 1.591**
(0.56) (0.58) (0.60) (0.64)

Average course grade 0.164 0.165 0.178 0.177
(0.18) (0.18) (0.16) (0.15)

Members are friends 0.170 0.145 0.164 0.162
(0.17) (0.17) (0.18) (0.19)

Net male attitude -0.239* -0.377** -0.415**
(0.14) (0.15) (0.17)

Range (net male attitude) 0.164 -0.192 -0.194
(0.15) (0.20) (0.20)

Net male attitude · Female ratio > 0.5 0.265 0.351
(0.28) (0.30)

Range (net male attitude) · Female ratio > 0.5 0.734** 0.770**
(0.33) (0.32)

Constant 0.361** 0.201 -1.339** -1.334** -1.291** -0.546
(0.18) (0.18) (0.55) (0.58) (0.60) (0.76)

Observations 294 294 294 294 294 294
Pseudo R2 0.005 0.019 0.217 0.227 0.245 0.259

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education. These variables are
insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero otherwise.
Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to work in the group and
whether individuals were comfortable providing feedback to the group, positive values indicate a positive group climate. Equal
contribution alt. is coded a value of one when team members contributed to the group project and 0 otherwise. Average grade
is the grade obtained for individuals over the past semester averaged over the group as a proxy for the competence of the team.
Members are friends accounts for the number of friends that an individual has in the team. Net male attitude refers to the degree
that an individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the maximum net male
attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C37: Average marginal estimates: the relationship between group composition and
willingness to remain in the team (using net male attitude (group))

Dependent variable: Willingness to work in the same team again
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 -0.085 -0.196** -0.176** -0.179** -0.205*** -0.212***
(0.07) (0.09) (0.08) (0.08) (0.08) (0.08)

Female 0.172** 0.186*** 0.191*** 0.185*** 0.197***
(0.08) (0.06) (0.06) (0.06) (0.06)

Climate 0.208*** 0.207*** 0.200*** 0.194***
(0.02) (0.02) (0.02) (0.02)

Equal contribution 0.108 0.105 0.098 0.084
(0.08) (0.08) (0.08) (0.07)

Average course grade 0.035 0.033 0.029 0.030
(0.03) (0.03) (0.03) (0.03)

Members are friends 0.031 0.028 0.031 0.032
(0.03) (0.03) (0.03) (0.04)

Net male attitude (group) -0.023 -0.009 -0.008
(0.03) (0.03) (0.03)

Range (net male attitude) 0.030 0.006 0.007
(0.03) (0.03) (0.03)

Predictive margins for group composition over gender
Male · Female ratio ≤ 0.5 0.550*** 0.549*** 0.550*** 0.556*** 0.556***

(0.04) (0.04) (0.04) (0.04) (0.04)
Male · Female ratio > 0.5 0.718*** 0.722*** 0.718*** 0.698*** 0.698***

(0.08) (0.06) (0.06) (0.06) (0.06)
Female · Female ratio ≤ 0.5 0.349*** 0.359*** 0.348*** 0.286*** 0.286***

(0.09) (0.08) (0.08) (0.11) (0.11)
Female · Female ratio > 0.5 0.528*** 0.526*** 0.528*** 0.537*** 0.537***

(0.06) (0.05) (0.05) (0.05) (0.05)
Predictive margins for net male attitude (group) over group composition

Female ratio ≤ 0.5 -0.023 -0.062** -0.062**
(0.03) (0.03) (0.03)

Female ratio > 0.5 -0.024 0.080 0.083
(0.03) (0.06) (0.06)

Predictive margins for range (net male attitude) over group composition
Female ratio ≤ 0.5 0.029 -0.037 -0.037

(0.03) (0.04) (0.03)
Female ratio > 0.5 0.030 0.079** 0.082**

(0.03) (0.04) (0.04)
Observations 294 294 294 294 294 294

Standard errors clustered at the group level are in parentheses.
Column 6 includes all of the control demographics variables such as age, race, mother and father education.
These variables are insignificant.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males
and zero otherwise. Female returns 1 for female respondents and 0 otherwise. Climate is an index of
whether it was stressful to work in the group and whether individuals were comfortable providing feedback
to the group, positive values indicate a positive group climate. Equal contribution is coded a value of one
when team members contributed to the group project and 0 otherwise. Average grade is the grade obtained
for individuals over the past semester averaged over the group as a proxy for the competence of the team.
Members are friends accounts for the number of friends that an individual has in the team. Net male attitude
(group) refers to the degree that the group has traditional gender attitudes. Range (net male attitude) refers
to the difference of the maximum net male attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C38: OLS estimates: the relationship between group composition and project grade
(continuous measure of female ratio)

Dependent variable: Project grade
(1) (2) (3) (4) (5) (6)

Female ratio 0.690** 0.802*** 0.793*** 0.808*** 0.839*** 0.910***
(0.26) (0.27) (0.27) (0.27) (0.26) (0.26)

Average course grade 0.273*** 0.273*** 0.281*** 0.284*** 0.273***
(0.09) (0.09) (0.09) (0.09) (0.08)

Climate 0.040 0.038 0.041 0.080
(0.06) (0.06) (0.06) (0.06)

Equal contribution 0.186 0.183 0.195 0.177
(0.14) (0.14) (0.14) (0.13)

Work again -0.039 -0.078 -0.009 -0.018
(0.14) (0.14) (0.15) (0.14)

Members are friends 0.046 0.043 0.028 0.030
(0.07) (0.06) (0.07) (0.06)

Range (net male attitude) 0.164 0.368*** 0.350***
(0.13) (0.11) (0.10)

Net male attitude -0.034 -0.017 -0.013
(0.05) (0.06) (0.06)

Range (net male attitude) · Female ratio > 0.5 -0.420* -0.411*
(0.22) (0.21)

Net male attitude · Female ratio > 0.5 0.022 0.024
(0.10) (0.10)

Constant -0.318** -0.380** -0.507*** -0.490*** -0.559*** -0.373
(0.15) (0.15) (0.17) (0.16) (0.18) (0.23)

Observations 281 281 281 281 281 281
Adj. R2 0.061 0.130 0.128 0.149 0.185 0.204

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Column 6 includes all individual control variables such as age, race, and parental education.
Female ratio refers to the ratio of females in the group. Average grade refers to the average grade of the group in all prior individual
assessments of the course. Female returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to
work in the group and whether individuals were comfortable providing feedback to the group, positive values indicate a positive group
climate. Equal contribution is coded a value of one when team members contributed to the group project and 0 otherwise. Average
grade is the grade obtained for individuals over the past semester averaged over the group as a proxy for the competence of the team.
Members are friends accounts for the number of friends that an individual has in the team. Net male attitude refers to the degree that
an individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the maximum net male attitude
and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C39: Predictive margins: the relationship between group composition and project
grade

Dependent variable: Project grade
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 0.355 0.393* 0.390* 0.401* 0.397* 0.454**
(0.23) (0.23) (0.23) (0.23) (0.22) (0.22)

Average grade 0.242** 0.242** 0.249** 0.250*** 0.238***
(0.10) (0.10) (0.09) (0.09) (0.09)

Climate 0.032 0.030 0.032 0.070
(0.06) (0.06) (0.06) (0.06)

Equal contribution 0.222 0.219 0.233* 0.218*
(0.14) (0.13) (0.14) (0.13)

Work again -0.020 -0.059 0.003 -0.001
(0.15) (0.14) (0.15) (0.15)

Members are friends 0.045 0.042 0.028 0.030
(0.07) (0.07) (0.07) (0.07)

Net male attitude -0.037 -0.027 -0.022
(0.05) (0.07) (0.07)

Range (net male attitude) 0.159 0.343*** 0.325***
(0.12) (0.12) (0.12)

Net male attitude · Female ratio > 0.5 0.033 0.030
(0.11) (0.11)

Range (net male attitude)· Female ratio > 0.5 -0.381* -0.370*
(0.22) (0.21)

Constant -0.131 -0.154 -0.326** -0.309* -0.359** -0.199
(0.14) (0.13) (0.16) (0.16) (0.17) (0.25)

Predictive margins: Net male attitude over group composition
Female ratio ≤ 0.5 -0.037 -0.026 -0.019

(0.05) (0.07) (0.07)
Female ratio > 0.5 -0.037 0.005 0.006

(0.05) (0.08) (0.09)
Predictive margins: Range (net male attitude) over group composition

Female ratio ≤ 0.5 0.159 0.343*** 0.325***
(0.12) (0.12) (0.12)

Female ratio > 0.5 0.159 -0.037 -0.045
(0.12) (0.18) (0.17)

Observations 281 281 281 281 281 281

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Column 6 includes all individual control variables such as age, race, and parental education.
Female ratio refers to the ratio of females in the group. Average grade refers to the average grade of the group in all prior
individual assessments of the course. Female returns 1 for female respondents and 0 otherwise. Climate is an index of
whether it was stressful to work in the group and whether individuals were comfortable providing feedback to the group,
positive values indicate a positive group climate. Equal contribution is coded a value of one when team members contributed
to the group project and 0 otherwise. Average grade is the grade obtained for individuals over the past semester averaged
over the group as a proxy for the competence of the team. Members are friends accounts for the number of friends that an
individual has in the team. Net male attitude refers to the degree that an individual has traditional gender attitudes. Range
(net male attitude) refers to the difference of the maximum net male attitude and minimum net male attitude within the
group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C40: OLS estimates: the relationship between group composition and project grade
(gender attitudes using WVS measure)

Dependent variable: Project grade
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 0.355 0.393* 0.390* 0.374 0.387 0.453*
(0.23) (0.23) (0.23) (0.24) (0.24) (0.24)

Average course grade 0.242** 0.242** 0.251** 0.257*** 0.242***
(0.10) (0.10) (0.10) (0.10) (0.09)

Climate 0.032 0.032 0.028 0.073
(0.06) (0.06) (0.06) (0.06)

Equal contribution 0.222 0.242* 0.240* 0.225*
(0.14) (0.14) (0.14) (0.13)

Work again -0.020 -0.029 -0.030 -0.036
(0.15) (0.15) (0.15) (0.14)

Members are friends 0.045 0.037 0.033 0.035
(0.07) (0.07) (0.07) (0.07)

Range (male attitude (WVS)) -0.109 -0.128 -0.134
(0.10) (0.10) (0.10)

Male attitude (WVS) 0.060 0.049 0.067
(0.05) (0.06) (0.06)

Net male attitude · Female ratio > 0.5 0.050 0.030
(0.13) (0.13)

Range (Male attitude (WVS)) · Female ratio > 0.5 0.052 0.029
(0.22) (0.22)

Constant -0.131 -0.154 -0.323** -0.326** -0.318* -0.194
(0.14) (0.13) (0.16) (0.16) (0.16) (0.26)

Observations 281 281 281 281 281 281
Adj. R2 0.026 0.081 0.079 0.082 0.077 0.100

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Column 6 includes all individual control variables such as age, race, and parental education.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero otherwise.
Average grade refers to the average grade of the group in all prior individual assessments of the course. Female returns 1 for female
respondents and 0 otherwise. Climate is an index of whether it was stressful to work in the group and whether individuals were
comfortable providing feedback to the group, positive values indicate a positive group climate. Equal contribution is coded a value
of one when team members contributed to the group project and 0 otherwise. Average grade is the grade obtained for individuals
over the past semester averaged over the group as a proxy for the competence of the team. Members are friends accounts for the
number of friends that an individual has in the team. Net male attitude refers to the degree that an individual has traditional gender
attitudes. Range (net male attitude) refers to the difference of the maximum net male attitude and minimum net male attitude
within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Table C41: OLS estimates: the relationship between group composition and project grade
(alternative measure of equal contribution)

Dependent variable: Project grade
(1) (2) (3) (4) (5) (6)

Female ratio > 0.5 0.355 0.393* 0.408* 0.418* 0.415* 0.472**
(0.23) (0.23) (0.23) (0.23) (0.22) (0.22)

Average grade 0.242** 0.246** 0.254*** 0.255*** 0.241***
(0.10) (0.10) (0.10) (0.09) (0.09)

Climate 0.051 0.049 0.053 0.086
(0.06) (0.06) (0.06) (0.06)

Equal contribution alt. -0.222 -0.240 -0.252 -0.174
(0.19) (0.19) (0.19) (0.20)

Work again 0.017 -0.021 0.040 0.028
(0.15) (0.14) (0.15) (0.15)

Members are friends 0.056 0.053 0.039 0.040
(0.07) (0.07) (0.07) (0.07)

Range (net male attitude) 0.162 0.343*** 0.325***
(0.12) (0.12) (0.12)

Net male attitude -0.037 -0.034 -0.027
(0.05) (0.07) (0.07)

Range (net male attitude)· Female ratio > 0.5 -0.376* -0.366*
(0.22) (0.21)

Net male attitude · Female ratio > 0.5 0.053 0.047
(0.10) (0.11)

Constant -0.131 -0.154 0.031 0.063 0.035 0.106
(0.14) (0.13) (0.23) (0.22) (0.22) (0.30)

Observations 281 281 281 281 281 281
Adj R2 0.026 0.081 0.076 0.097 0.125 0.137

Standard errors clustered at the group level are in parentheses.
All continuous variables are standardised to z scores.
Female ratio > 0.5 returns a value of one when the gender composition consists of more females than males and zero
otherwise. Average grade refers to the average grade of the group in all prior individual assessments of the course. Female
returns 1 for female respondents and 0 otherwise. Climate is an index of whether it was stressful to work in the group and
whether individuals were comfortable providing feedback to the group, positive values indicate a positive group climate. Equal
contribution alt. is coded a value of one when team members contributed to the group project and 0 otherwise. Average grade
is the grade obtained for individuals over the past semester averaged over the group as a proxy for the competence of the
team. Members are friends accounts for the number of friends that an individual has in the team. Net male attitude refers
to the degree that an individual has traditional gender attitudes. Range (net male attitude) refers to the difference of the
maximum net male attitude and minimum net male attitude within the group.
* p<0.10, ** p<0.05, *** p<0.01
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Appendix D The gender wage gap in South Africa: in-

sights from administrative tax data

Data cleaning process

The IRP5/IT3(a) dataset contains all tax certificates that are submitted to SARS by an

employer on behalf of an individual. Individuals can submit more than one tax certificate,

for example, if individuals work for more than one entity in a given tax year then this

individual has multiple tax certificates for the one tax year. To create a panel dataset of

the IRP5 and IT3(a) tax certificates, we append all available years (2008-2021) by the

unique tax certificate number and tax year. This panel contains all tax certificates for

an individual over the tax year. In this case, the same individual may appear more than

once in a tax year due to multiple tax certificates.

Table D42: Number of individuals in the IRP5/IT3(a) dataset by year

Year Population Sample % remains
2008 14 820 719 11 638 425 78.53
2009 15 322 791 12 257 583 80.00
2010 15 061 818 13 605 000 90.33
2011 15 891 909 14 291 302 89.93
2012 16 770 838 14 989 278 89.38
2013 16 926 058 13 643 529 80.61
2014 17 531 152 13 896 427 79.27
2015 20 068 940 15 815 900 78.81
2016 19 339 741 14 870 370 76.89
2017 20 357 287 15 185 694 74.60
2018 19 632 250 14 679 094 74.77
2019 19 581 308 14 957 269 76.39
2020 19 362 854 14 971 559 77.32
2021 17 617 738 13 687 809 77.69

Population refers to the number of people appear-
ing in the IRP5 dataset when individuals have an
identification number associated with their tax cer-
tificate.
Sample shows the number of individuals that sub-
mitted a tax certificate disclosing labour income
and this individual does not have a missing gender
variable.

Using the IRP5/IT3(a) dataset, we remove all individuals that do not have an iden-

tification number or passport number as we would not be able to identify which tax

certificate belongs to which individual. Also, since IRP5 and IT3(a) certificates can be
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revised, we only consider the last revision per tax certificate and remove all other ver-

sions. After deleting these observations, we count the number of individuals in every year

to yield the ‘Population’ numbers in the IRP5/IT3(a) dataset as seen in Table D42. We

further refine this population by excluding all individuals not earning labour income and

delete individuals with a missing gender variable which produces the ‘Sample’ numbers

in Table D42.

Creation of variables

Kerr (2020) identified all income source codes that are linked to earning labour income,

the full classification of which source codes are included in the labour income variable is

explained in Kerr (2020). This is our labour income estimate for all individuals.

Table D43: The % of missing SIC codes in the IRP5/IT3(a) dataset

Year % of missing SIC codes
2008 100
2009 100
2010 100
2011 100
2012 100
2013 100
2014 100
2015 10.06
2016 8.52
2017 2.18
2018 2.39
2019 7.55
2020 2.19
2021 2.35
SIC codes are Standardised Industry Clas-
sification codes are 5-digit codes which
highlight the the primary activity that
firms are engaged in.

We are interested in determining which individuals are associated with the high-

skill sector as we evaluate the pay gap specific to this sector. To determine whether an

individual belongs to a high-skill sector, we use industry codes (SIC codes). In cases

where industry codes are missing in the dataset, we perform imputation. If an individual
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works for the same firm throughout the entire period, they should have the same industry

code for that period. Additionally, if all employees in one year report the same industry

code for their employer, individuals with missing industry codes working for the same

employer should have the same industry code as the other employees of the firm for the

given year. After this imputation process, we identify the number of missing SIC codes in

the dataset, as shown in Table D43. We also check whether all submitted tax certificates

linked to one individual have the same industry code. Prior to 2015, the dataset does

not have industry codes, therefore all industry analysis is completed from 2015 to 2021.

We assign individuals to the high skill sector using the high skill definition proposed

by Chen et al. (2022). As individuals can have different tax certificates for different

firms, we determine whether the tax certificates are for the same industry. If individuals

have many tax certificates filled for the same industry, then the total labour income will

correspond to the one industry for which all the tax certificates belong. If an individual

has tax certificates which belong to different industries then the total labour income

earned by this individual will have a missing industry code.

Every tax certificate contains variables related to the period of work, which we use

to determine whether an individual is a full-time or part-time worker. Each certificate

contains two variables. The first variable, ‘Total periods in the year of assessment,’

identifies the total time that an individual can work in the year. Companies can define

their own total period, with some certificates indicating the number of days, weeks, or

months that an individual can work for their entity. The second variable, ‘Total periods

worked in the year of assessment,’ identifies the period that an individual worked in this

entity for one year.

Table D44 displays the classification of individuals into full-time or part-time workers.

Full-time workers can be defined as individuals with one tax certificate in a given year

where the ‘Total periods in the year of assessment’ equals ‘Total periods worked in the year

of assessment’ (indicating that the individual works full-time for one company and returns

a value of 1 in Table D44). Alternatively, full-time workers are defined as individuals

who have multiple tax certificates, all belonging to the same industry, and where the
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total periods in the year of assessment equal the total periods worked in the year of

assessment (indicating that the individual works full-time for multiple companies in the

same industry and returns a value of 3 in Table D44). Part-time workers are defined as

individuals with one tax certificate in the year of assessment where the total periods in

the year of assessment do not equal the total periods worked in the year of assessment

(indicating that the individual works part-time for one company and returns a value of 2

in Table D44). Alternatively, an individual is also classified as a part-time worker when

they have multiple tax certificates belonging to the same industry and where the total

periods worked in the year of assessment do not sum up to the total periods in the year

of assessment (indicating that the individual works part-time for multiple companies in

the same industry and returns a value of 4 in Table D44).

Table D44: Division of individuals into full-time and part-time workers

Classification of full time variable
Year 1 2 3 4
2015 5356530 2257320 341270 456882
2016 5499700 2324193 214062 391116
2017 5594431 2322793 194692 386533
2018 5737236 2336355 206899 351133
2019 5847508 2347433 164533 365828
2020 5917818 2475263 119348 343257
2021 6102195 2390223 38485 312339

Classification of full-time equals one when an indi-
vidual works full-time for one company.
Classification of full-time equals two when an in-
dividual works part-time for one company.
Classification of full-time equals three when an in-
dividual works full-time for multiple companies in
the same industry.
Classification of full-time equals four when an in-
dividual works part-time for multiple companies in
the same industry.

Our final classification of a full-time worker returns a value of 1 to the full-time

variable if they are classified in category 1 or 3 in Table D44. The full-time variable

returns 0 otherwise.

For every individual in a given year, we have a full-time variable and imputed indus-

try codes. Next, we sum all labour income across different tax certificates for each tax
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year.

After this, we keep one observation for each individual, which reports the total labour

income earned from all tax certificates, the industry code in which the individual works,

and whether the individual works on a full-time or part-time basis.

The date of last access to the data was 29 June 2023.

Type of certificates by gender

Table D45 shows the number of tax certificates issued by gender. The table excludes

2008 and 2009 as the variable indicating the type of certificate submitted was poorly

populated, yielding low counts. Interestingly, over time IRP5 certificates are the most

common certificate type submitted by males; in contrast, females submit more IT3(a)

certificates rather than IRP5 forms. Recall, IRP5 records are filed when employees earn

more than R2000 and pay tax. From the certificate type that individuals file, women are

more likely to make more than R2000 monthly but remain under the tax threshold and

work less than 24 hours monthly, whereas men are more likely to have a wage in the tax

threshold bounds.

Table D45: Number of IRP5 and IT3(a) certificates issued by gender (2010-2021)

Male Female
Year IRP5 % IRP5 IT3(a) % IT3(a) IRP5 % IRP5 IT3(a) % IT3(a)
2010 4 401 955 29.71 3 961 408 26.74 3 094 313 20.89 3 357 668 22.66
2011 4 576 585 29.48 4 207 027 27.10 3 183 962 20.51 3 559 124 22.92
2012 4 857 337 29.68 4 313 656 26.36 3 511 694 21.46 3 682 756 22.50
2013 4 768 543 28.92 4 496 905 27.27 3 276 363 19.87 3 946 051 23.93
2014 4 938 377 28.94 4 571 560 26.79 3 484 352 20.42 4 071 124 23.86
2015 5 460 747 27.94 5 153 605 26.37 4 259 073 21.79 4 669 955 23.90
2016 5 369 592 28.53 4 921 774 26.15 3 904 567 20.74 4 626 194 24.58
2017 5 618 980 28.35 4 862 442 24.53 4 429 536 22.35 4 907 940 24.76
2018 5 533 952 29.02 4 754 358 24.93 4 092 409 21.46 4 688 578 24.59
2019 5 586 790 29.40 4 591 696 24.17 4 260 269 22.42 4 561 827 24.01
2020 5 538 794 29.50 4 463 262 23.77 4 155 287 22.13 4 619 367 24.60
2021 4 713 567 27.55 4 292 757 25.09 3 607 141 21.08 4 494 988 26.27

IRP5 refers to the number of IRP5 certificates submitted by males or females. % IRP5 shows the percent of
IRP5 certificates submitted by males or females in a given year when the base is all certificates submitted in
one year. IT3(a) states the number of IT3(a) certificates submitted by gender and year when the base is all
certificates submitted in one year. % IT3(a) shows the percent of IT3(a) certificates submitted by gender in a
year when the base is all certificates submitted in one year.
The % shares are calculated for every year. The base for every year is the sum of Male IRP5 %, Male IT3(a)
%, Female IRP5 % and Female IT3(a) % certificates which equal 100.
2008 and 2009 are removed from the table due to the variable indicating the type of certificate being poorly
populated.

169



Additional Tables

Table D46: The number of scholarships declared to SARS

Year Scholarships declared
2008 13 629
2009 13 718
2010 753
2011 781
2012 930
2013 19 364
2014 17 641
2015 17 954
2016 16 827
2017 14 592
2018 20 547
2019 41 327
2020 61 385
2021 22 859

An individual has declared
a scholarship or a bursary
when the tax certificate has
a value corresponding to
the following income source
codes: 3809, 3859, 3860 or
3815.
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Table D47: Labour force participation and unemployment rate by gender

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Overall

LFP % (F) 56.03 54.69 50.58 53.35 53.07 53.72 53.50 55.15 55.56 56.90 56.46 56.92 52.94 54.04
LFP % (M) 69.97 68.08 64.70 65.78 65.94 65.89 65.96 67.69 68.28 68.81 68.24 68.30 64.00 65.25
UE % (F) 21.83 21.59 24.93 23.09 23.35 23.41 24.25 24.84 26.01 25.69 25.88 27.07 25.58 30.27
UE % (M) 17.47 19.56 21.69 19.95 20.43 20.84 21.19 21.18 22.32 22.50 22.77 24.20 23.26 27.46

Basic education
LFP % (F) 44.66 43.26 38.98 41.53 41.88 41.67 43.26 43.61 44.46 44.13 44.43 40.93 41.69
LFP % (M) 59.36 57.64 54.11 55.30 54.73 54.92 57.31 58.36 58.26 57.62 57.54 54.17 55.00
UE % (F) 27.70 26.77 30.38 29.08 29.37 31.19 31.06 32.20 31.37 31.09 32.70 29.93 34.48
UE % (M) 21.94 24.28 26.99 24.67 26.25 26.05 25.86 26.68 27.45 27.15 29.04 27.09 31.42

Advanced education
LFP % (F) 83.71 83.20 81.51 80.97 80.88 80.91 81.29 80.73 81.21 80.11 79.93 76.73 77.53
LFP % (M) 90.33 89.45 88.29 88.72 89.55 88.39 87.15 86.63 88.24 87.43 86.12 82.50 84.82
UE % (F) 6.59 6.52 7.47 6.65 8.33 9.41 9.22 10.80 13.83 12.68 14.44 14.58 17.17
UE % (M) 4.83 4.92 6.06 6.08 6.20 6.72 7.87 9.87 10.54 10.24 11.62 12.28 14.89

Source: International Labour Organization (2022)
LFP% (F) is the labour force participation rate, female (% of female population ages 15-64).
LFP% (M) is the labour force participation rate, male (% of male population ages 15-64).
UE% (F) Unemployment, female (% of female labour force)
UE% (M) Unemployment, male (% of male labour force)
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Table D48: Proportional of women in managerial positions (2008-2021)

Year % Women in managerial positions
2008 29.6
2009 30
2010 29.6
2011 31
2012 31.1
2013 30
2014 31.1
2015 30.8
2016 31.6
2017 32.1
2018 30.5
2019 30.2
2020 31.4
2021 31.6

The share of women in any manage-
rial position according to the Quarterly
labour Force Survey.
Source: Quarterly Labour Force Survey

172



Table D49: Median labour income earned by gender

Income Male Male Male Female Female Female
Category N Income Growth N Income Growth Cents

2008
Poorest 10% 540841 1619.99 382603 1130.04 70
10-25% 811119 10253.99 573809 6897.13 67
25-50% 1351934 28376.94 956391 22337.45 79
50-75% 1351924 63370.51 956406 61208.41 97
75-90% 811159 137741.2 573835 118962.9 86
Richest 10% 540771 312822.3 382558 215436.4 69
Total 5407748 44121.12 3825602 39268.32 89

2014
Poorest 10% 638601 2785.074 71.92 503590 1878 66.19 67
10-25% 957890 16039.06 56.42 755280 10246.37 48.56 64
25-50% 1596404 42829.67 50.93 1258841 31649.93 41.69 74
50-75% 1596428 105688.2 66.78 1258855 98077.61 60.24 93
75-90% 957866 240750.2 74.78 755306 216039.5 81.6 90
Richest 10% 638575 527287 68.56 503538 377873.3 75.4 72
Total 6385764 66959.15 51.76 5035410 52881.66 34.67 79

2021
Poorest 10% 617545 5303.286 90.42 557923 4042.098 115.23 76
10-25% 926330 24308.88 51.56 832896 15999.53 56.15 66
25-50% 1543852 59792.9 39.61 1390783 44751.19 41.39 75
50-75% 1543860 153157.1 44.91 1390804 133258.5 35.87 87
75-90% 926312 355704.6 47.75 834477 325552.5 50.69 92
Richest 10% 617539 773306.7 46.66 556320 578488.9 53.09 75
Total 6175438 88989.12 32.9 5563203 69480.77 31.39 78

The sample is split by gender, where each gender is organised into six income categories where a
corresponding median income is reported.
For the year 2008, there is no corresponding growth rate as 2008 is the first year in the dataset.
Category refers to the percentiles related to the earned income distribution. N (Male) refers to
the number of males in each category. Income (Male) refers to male median income earned by
category. Growth (Male) refers to male median income growth from 2008 to 2014 or from 2014
to 2021. N (Female) refers to the number of females in each category. Income (Female) refers
to female median income earned by category. Growth (Female) refers to female median income
growth from 2008 to 2014 or from 2014 to 2021. Cents is the number of cents that a female earns
relative to R1 of male labour income.
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Table D50: Quantile estimates: the relationship between gender and the natural logarithm of real wages

Dependent variable: natural logarithm of wages
Q1 Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90 Q99

location
Male 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗ 0.248∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗ 0.134∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗ 1.577∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
scale
Male -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗ -0.022∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗ -0.501∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
qtile
Male 0.334∗∗∗ 0.281∗∗∗ 0.269∗∗∗ 0.260∗∗∗ 0.253∗∗∗ 0.246∗∗∗ 0.239∗∗∗ 0.233∗∗∗ 0.225∗∗∗ 0.215∗∗∗ 0.184∗∗∗

(0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Age 0.200∗∗∗ 0.160∗∗∗ 0.150∗∗∗ 0.144∗∗∗ 0.138∗∗∗ 0.133∗∗∗ 0.128∗∗∗ 0.123∗∗∗ 0.117∗∗∗ 0.110∗∗∗ 0.086∗∗∗

(0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time 3.562∗∗∗ 2.348∗∗∗ 2.066∗∗∗ 1.871∗∗∗ 1.700∗∗∗ 1.541∗∗∗ 1.388∗∗∗ 1.240∗∗∗ 1.068∗∗∗ 0.830∗∗∗ 0.102∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Province included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 60776758 60776758 60776758 60776758 60776758 60776758 60776758 60776758 60776758 60776758 60776758

Standard errors clustered at the individual level are in parentheses.
Male is coded one for male individuals and zero otherwise. High skill refers to the industries that are considered to require a high skill level to work in as defined by
Chen et al. (2022), these industries are: 1) ‘Legal Activities’, 2) ‘Scientific Research and Development’, 3) ‘Architectural and Engineering activities, Technical testing
and Analysis’, 4) ‘Education Services’, 5) ‘Human Health Activities’, 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’, 7) ‘Activities of head offices
and Management Consultancy Activities’, 8) ‘Commercial Art and Photography’. Age indicates the age of the individual, and Age2 is the quadratic function of the
variable age. Full time returns one when the individual is a full-time employee and 0 otherwise. Province indicates where the individual lives. Year controls for the year.
Industry controls for the industry that an individual works in using a 5-digit SIC code.
* p<0.10, ** p<0.05, *** p<0.01
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Table D51: Quantile estimates: the relationship between gender and the natural logarithm of real wages for high skill sector

Dependent variable: natural logarithm of wages
Q1 Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90 Q99

location
Male 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗ 0.114∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Age 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗ 0.139∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗ 1.168∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
scale
Male 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗ 0.108∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Age -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.005∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗ -0.531∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
qtile
Male -0.298∗∗∗ -0.053∗∗∗ 0.007∗∗∗ 0.053∗∗∗ 0.093∗∗∗ 0.128∗∗∗ 0.161∗∗∗ 0.194∗∗∗ 0.228∗∗∗ 0.272∗∗∗ 0.395∗∗∗

(0.005) (0.002) (0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002)
Age 0.156∗∗∗ 0.146∗∗∗ 0.143∗∗∗ 0.141∗∗∗ 0.140∗∗∗ 0.138∗∗∗ 0.137∗∗∗ 0.135∗∗∗ 0.134∗∗∗ 0.132∗∗∗ 0.127∗∗∗

(0.002) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Age2 -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Full time 3.190∗∗∗ 1.987∗∗∗ 1.691∗∗∗ 1.465∗∗∗ 1.271∗∗∗ 1.097∗∗∗ 0.933∗∗∗ 0.772∗∗∗ 0.606∗∗∗ 0.389∗∗∗ -0.216∗∗∗

(0.007) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003)
Province included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 3420275 3420275 3420275 3420275 3420275 3420275 3420275 3420275 3420275 3420275 3420275
Standard errors clustered at the individual level are in parentheses.

Male is coded one for male individuals and zero otherwise. High skill refers to the industries that are considered to require a high skill level to work in as
defined by Chen et al. (2022), these industries are: 1) ‘Legal Activities’, 2) ‘Scientific Research and Development’, 3) ‘Architectural and Engineering activities,
Technical testing and Analysis’, 4) ‘Education Services’, 5) ‘Human Health Activities’, 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’,
7) ‘Activities of head offices and Management Consultancy Activities’, 8) ‘Commercial Art and Photography’. Age indicates the age of the individual, and Age2

is the quadratic function of the variable age. Full time returns one when the individual is a full-time employee and 0 otherwise. Province indicates where the
individual lives. Year controls for the year. Industry controls for the industry that an individual works in using a 5-digit SIC code.

* p<0.10, ** p<0.05, *** p<0.01
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Table D52: Linear regression estimates: the impact of gender on real wage earned (excluding IT3(a) tax certificates)

Dependent variable: Natural log of real income
(1) (2) (3) (4) (5) (6) (7) (8)

Male 0.065*** 0.079*** 0.086*** 0.090*** 0.114*** 0.076*** 0.079*** 0.115***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

High skill 0.166*** 0.225*** 0.223*** 0.182*** 0.179***
(0.00) (0.00) (0.00) (0.00) (0.00)

Age 0.148*** 0.146*** 0.091*** 0.148*** 0.146*** 0.091***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Age2 -0.002*** -0.002*** -0.001*** -0.002*** -0.002*** -0.001***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Full time 1.387*** 1.385*** 1.240*** 1.386*** 1.384*** 1.240***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Male · High skill 0.110*** 0.108*** -0.006**
(0.00) (0.00) (0.00)

Predictive margins: earnings difference by gender and skill level
Male 0.086*** 0.090***

(0.00) (0.00)
Male · Other skill 0.076*** 0.079***

(0.00) (0.00)
Male · High skill 0.186*** 0.187***

(0.00) (0.00)
Province included Yes Yes Yes Yes Yes Yes Yes Yes
Year included No No No Yes Yes No Yes Yes
Industry included No No No No Yes No No Yes
Obs 36156363 36156363 36156363 36156363 36156313 36156363 36156363 36156313
Adj. R2 0.006 0.007 0.298 0.304 0.408 0.298 0.304 0.408

All IT3(a) tax certificates have been excluded from this table.

Standard errors clustered at the individual level are in parentheses.

Male is coded one for male individuals and zero otherwise. High skill refers to the industries that are considered to require a
high skill level to work in as defined by Chen et al. (2022), these industries are: 1) ‘Legal Activities’, 2) ‘Scientific Research and
Development’, 3) ‘Architectural and Engineering activities, Technical testing and Analysis’, 4) ‘Education Services’, 5) ‘Human
Health Activities’, 6) ‘Accounting, Bookkeeping, Auditing activities and Tax consultancy’, 7) ‘Activities of head offices and
Management Consultancy Activities’, 8) ‘Commercial Art and Photography’. Age indicates the age of the individual, and Age2

is the quadratic function of the variable age. Full time returns one when the individual is a full-time employee and 0 otherwise.
Province indicates where the individual lives. Year controls for the year. Industry controls for the industry that an individual
works in using a 5-digit SIC code.

* p<0.10, ** p<0.05, *** p<0.01
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