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Abstract: Zinn et al. (2018) and Esper et al. (2020) call for more research on gender diversity in
Supply Chain Management, and our study responds to that call. We analyze the career path of 1081
international graduates from a higher degree program in Supply Chain Management from 2000 to
2017 to assess the impact of gender and expatriation choice on hierarchical progression. We explore
two variables that may affect graduates’ career paths, namely, their gender and their expatriation
choices, and compare their relative importance. Our analysis shows that there were, on average,
33.5% women recruited in the MSc and that this has not significantly changed over the years. It also
shows that gender significantly influences the number of years spent at each level in the career
hierarchy and the level reached. Regarding expatriation choice, this variable has some significant
impacts on career progression. Finally, statistics indicate that gender has a far greater influence on
career progression than expatriation choice. Overall, this study proves the difficulties for women in
enjoying the same career progression as men in the field of Supply Chain Management.

Keywords: gender diversity; expatriation; supply chain management; career paths

1. Introduction

McKinsey & Company (Paris, France) has worked since 2007 on a program entitled
Women Matter, and this has generated several reports. The 2010 report [1] addresses the
proportion of women in decision-making bodies and boards of managers worldwide. In
the manufacturing industry, women made up 6% of the boards of directors and 10% of
decision-making bodies, while in the transport sector, they made up 9% in both categories.

Over ten years later, the global situation is not very different. If we look at the Supply
Chain Management (SCM) function, particularly in the production and transport sectors,
recent data still show the need to include more women. In fact, the SCM function is known
by professionals as one of the least feminized company management functions.

Many recent reports from consulting firms highlight this gender gap. For example,
the World Economic Forum [2] highlights that in retail most shop floor workers are
women—a situation that cannot be observed at the upper levels of the hierarchy.
McKinsey & Company also points out this gender gap. In 2010, the consulting firm
highlighted the necessity of actively supporting women’s inclusion in Supply Chain (SC)
opportunities: “The more skilled women there are, the more quality employees a
company has to choose from, and the more entrepreneurs there are to participate in a
company’s value or supply chain” [1] (p. 15). In a 2018 report, the company [3] notes the
importance of empowering women wherever they live, since diversity has a positive
relationship with a company’s financial outperformance. A report by Deloitte [4] focuses
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on the talent gap in the Operations field and treats diversity as a way to engage new
talents.

In the same line, the World Economic Forum [5] (p. 38) recently stated that “some
professions are constrained by the availability of relevant talent, while others could
effectively expand gender parity by embracing greater diversity in hiring and more
inclusive managerial practices.” Indeed, the SCM function is typically one in which there
is a scarcity of talented individuals and a shortage of (wo)manpower
(https://www .elementum.com/chain-reaction/4-reasons-for-the-supply-chain-talent-
shortage (accessed on 17 June 2021)). Gartner’s Women in Supply Chain Survey [6] (p. 2)
stresses that “Women are underutilized resources in the so-called “war for talent” and
that women are not consistently making it through the career pipeline as executive leaders
(top managers); women make up 17% of executives and 39% of the entire SC workforce.
The percentage of women in executive leadership falls to 13% in the industrial sectors
where respondents prefer a Science, Technology, Engineering and Math (STEM) degree
for senior hires; these higher education streams are well-known for their lack of gender
parity”.

Even if we move from an international view to a narrow focus on Western countries
(where there are active debates on the place of women in the workplace and society),
recent statistics indicate a low presence of women in the SCM function. For example,
according to [7], in Germany, women represent 28.2% of employees in the transport and
logistics sector (excluding drivers). Another example comes from Sweden, where, in 2018,
women represented 22% of managers in purchasing, logistics, and transport functions and
15% of production managers [8].

In the research to date, few studies have looked at the topic of gender diversity in the
field of SCM (e.g., [9-11]). It has been studied in other management fields, such as
corporate social responsibility (e.g., [12-14]), corporate governance (e.g., [15-17]), and
human resources management (e.g., [18,19]). Moreover, SCM is a global function [20], and
no study has been conducted on the impact of expatriation on the career path. The authors
of [21] (p. 85) call for more research in the SCM research field: “we encourage scholars to
take up this call to action to address the critical gap in talent and particularly among
underrepresented populations, such as women and minorities.” According to a 2019
World Bank report, women represent no less than 49.584% of the global population and
yet are often treated as minorities in social inclusion programs
(https://www.worldbank.org/en/topic/social-inclusion (accessed on 17 June 2021)). This
research aims to illustrate the issue of the “glass ceiling” in SCM by studying the career
paths of ISLI (Institut Supérieur de Logistique Industrielle) Master of Science graduates
and statistically proving the impact of gender and expatriation choice on hierarchical
progression.

We begin by reviewing Social Cognitive Career Theory (SCCT) and Social Role
Theory (SRT) and the few academic articles linked to our research objective. We examined
the profiles of ISLI Specialized Master’s graduates (KEDGE Business School, France) from
the class of 2000 to the class of 2017 to study their career progression and build a database.
This database is tested on IBM SPSS and the hypotheses derived from our conceptual
model. It is interesting to look at the profiles of ISLI program graduates because it is
recognized as one of the best SCM Master’s programs worldwide (https://www.best-
masters.com/ranking-master-supply-chain-and-logistics.html (accessed on 17 June 2021));
it currently recruits nearly 200 students each year, and, having been founded in 1984, is
considered a pioneer in the field.

The primary contributions of this research are twofold. First, this article contributes
to addressing gender diversity issues in the SCM field. Closing the gender gap is a crucial
element of the United Nations Sustainable Development Goals (SDG). SDG no. 5,
“Achieve  gender equality and empower all women and @ girls”,
(https://www.un.org/sustainabledevelopment/gender-equality/ (accessed on 17 June
2021)) stresses the need for women’s full and equal participation in decision-making.
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However, from an SC perspective, this goal has only been met to a limited extent. Second,
the combination of SCCT and SRT in this research attests to their relevance in explaining
the relative impact of gender and expatriation choices on graduates’ career paths in SCM
functions, which are generally seen as masculine. Consequently, this study provides a
perspective seldom highlighted in the current literature on SCM, gender diversity, and
career progress.

The paper is structured as follows. In the next section, we present the framework
drawn from SCCT and SRT and review the relevant academic literature on gender
diversity in the SCM field and on expatriation choices. This section allows us to build the
research model and state our hypotheses. Following this, the methodology is described in
detail. Next, the main findings are depicted. Finally, we discuss the results, conclude, and
present research perspectives.

2. Theoretical Background
2.1. Social Cognitive Career Theory and Social Role Theory

SCCT [22] is based on the general social cognitive theory [23]. SCCT highlights a set
of three personal cognitive factors that affect vocational outcomes: (1) self-efficacy (the
extent of a person’s belief that they can successfully plan and execute performance
depending on the task [24]), (2) outcome expectations (the consequences that people
anticipate experiencing when they perform in a given domain [25]), and (3) personal goals
which are behavioral intentions to act in ways that elicit desired outcomes [26]. These can
be divided into two categories: choice goals (career selection) and performance goals (as
individual objectives). The most recent goals affect the way people manage their careers
[22,27]. Additionally, SCCT integrates environmental and individual variables that shape
the three personal cognitive factors and may explain people’s behavior when making
career choices [27]. More precisely, the SCCT offers several models, including the SCCT-
CSM model. In this model, a large set of antecedents shapes self-efficacy and outcome
expectations, such as personal inputs like gender [28] or any other background contextual
affordances (such as discrimination in hiring or the glass ceiling [29]). Thus, personal
inputs (e.g., work—family aspects, Refs. [30,31]) and background affordances influence the
way people manage their careers [27]. Additionally, Ref. [32] (p. 44) point out that “gender
and gender-based social roles are the personal inputs that have garnered the most
research attention to date.” One of those social roles is related to the traditional role of
women in the family [33]. However, to our knowledge, this theoretical perspective has
never before been mobilized in SCM research, even in the rare cases of research on gender
diversity in SCM.

According to [29], SCCT treats gender from a social constructivist position. This
means that gender is not simply an inherited biological property but also a social
construction [34]. This point is strengthened in [29] (p. 268): “we believe [its] relevance to
career development stems largely from the reactions they evoke from the social-cultural
environment and from their relation to the structure of opportunity within which career
behavior transpires.” Consequently, the SCCT encourages a consideration of how the
combination of gender, context, and cognitive processes contribute to both talent
development and shaping career management [24]. Expatriation can be treated as a
“context” given that (1) SCM is a globalized activity, and (2) expatriation may change how
a recruiter looks at an applicant’s résumé (many professional websites highlight this idea,
including: https://www.expatnetwork.com/5-reasons-why-working-abroad-is-the-
ultimate-cv-booster/ (accessed on 17 June 2021)). On this approach, the earliest research
studies aiming to extend social cognitive theory to career behavior show that because of
the education they receive, young girls lack opportunities to observe and practice certain
activities [35]. Their self-efficacy is more likely to develop to favor so-called “feminine”
activities [23]. These findings suggest that these self-limiting effects can restrict women'’s
career paths. This also means that socially constructed external barriers may be



Sustainability 2021, 13, 6907

4 of 17

internalized and become biased self-efficacy beliefs [29], especially in STEM-related fields
[36] such as SCM.

Given that the SCCT encourages looking at the joint contributions of gender, context,
and cognitive processes, SRT clearly complements the contributions of the SCCT. SRT was
formulated [37] to explain the behavior of women and men as well as the stereotypes
(which are consensual beliefs [38] that change over time [39]), attitudes, and ideologies
that are relevant to gender. Nowadays, SRT is seen as a significant gender theory [40,41].
According to SRT, gender stereotypes greatly influence daily and professional life,
including in the SCM function [42]. More precisely, Ref. [43] point out the gender
stereotype that women are not suited to leadership roles because of the expectation that
they are communal and that leaders are agentic and thus male. The barriers faced by
women in masculine environments (and vice versa) are based on such social-role
stereotypes. More precisely, the glass-ceiling phenomenon is a set of artificial barriers
created by behavioral or organizational prejudices that prevent qualified individuals from
advancing in their organization. This implies that women subject to this phenomenon are
also subject to discriminatory behaviors [30,31,44]. Finally, gender stereotypes are
background affordances according to SCCT [45]. Therefore, the combination of both SCCT
and SRT is valuable in analyzing career progression in the SCM function. While the SCCT
has not been mobilized in SCM research, a few articles do refer to SRT [9,10,46].

2.2. Gender Diversity in Supply Chain Management Careers

There has been a call for additional research [21,47] about the understudied issues of
gender diversity in SCM. However, the place of women in this function has been
mentioned in the professional and academic literature since the 1990s. Looking at
professional magazines, Ref. [11] point out that in publications such as Logistics
Management or Motor Transport, women have a low statistical presence (from 5% to less
than 20% depending on studies) and it is necessary to recruit more women to fill the talent
gap [48].

On the research side, the careers of women in SCM have also attracted the attention
of some academics. The perceptions of men and women regarding their careers are
compared in [47], which introduces important results. First, Ref. [49] shows that women
feel like they cannot progress as rapidly as men. Second, this study points out that men’s
perceptions toward women’s career opportunities were less negative, meaning that men
were more likely than women to feel that women could advance in an SCM career. Finally,
the analysis show that the older the men, the less negative they were in their perceptions
of women’s career opportunities. This research is the basis for several other studies that
extend the results on career-related perspectives of women in SCM. For instance, Refs.
[50,51] show that a glass ceiling exists in the SCM function, that there is discrimination
against women, and that there was a need for women to be educated in logistics and SCM
to empower them and support their successful careers. Another study highlights that in
SCM, classical gender inequities can be identified, such as sexual harassment and the
trade-off between work and family [52]. Even though women sometimes have to deal with
a hostile environment in SCM, Refs. [52,53] found that women embracing such a career
are mostly satisfied with their jobs. This is the case even if they are aware of and regret
being subjected to a form of discrimination against their gender that slows down their
hierarchical progression. Other research studies [54,55] focus on the transportation
industry and report the same issues on a larger scale.

Lately, research has focused less on women’s careers in SCM, despite studies
indicating that it is common for women to make up a small share of those working in the
male-dominated realm of SCM [56,57]. This observation is notably made in an 18-year
long-term study entitled Career Patterns of Women in Logistics in the USA [58,59]. The
study points out that women hold less than 20% of senior positions in SCM. In a function
strongly related to SCM, that of purchasing, a qualitative study by [41] (p. 304) suggests
that women’s advancement is affected by “inadequate work design, male-dominated
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cultures, negative stereotypes, high levels of travel and an aggressive ethos.” The male
domination in the SCM function is one of the major causes of career dissatisfaction for
women, who perceive that they may have difficulty overcoming this barrier [60]. The
barriers to career progression that were denounced in the research of the 1990s remain
[61]. These are, for example, work-life balance, difficulty participating in professional
networks, and gender unconscious bias resulting in women asking for career promotion
less frequently and men in leadership promoting them less because they perceive a female
leader will be preoccupied with her family life.

Nevertheless, in addition to solving the shortage of talent in SCM, attracting more
women and thus having more gender diversity is an excellent way to improve SC
performance. For example, compared to men, women SC managers provide new ways to
select suppliers based on safety criteria [46], and women are better at spotting contract
violations in the field of SC auditing [62]. The need to attract more women in the talent
war has been recognized, along with the fact that greater gender diversity will improve
operational performance, increase customer value, and foster innovation [61]. A recent
study of mixed-gender pairings in the SCM field finds (1) women are more collaborative
than men in the roles of both buying and supply agents, (2) both genders are more
collaborative when paired with women than when paired with men, and (3) all-women
SC pairs outperform all other gender pairings in SC efficiency [10]. This study contributes
to the field of SCM research by showing that having more women in the SC function is
not only a question of diversity and inclusiveness, or in a more trivial sense of “making
room for women in a so-called masculine function”, but also a question of SC efficiency.
Finally, the authors of a recent study provide food for thought on the contributions of
greater gender diversity to the sustainable management of SC [11].

Given the numerous studies highlighting the issue of the SCM glass ceiling, that
gender is the main personal input shaping self-efficacy and outcome expectations in SCCT
[28], and that a hierarchy is often based on employees (referred to here as “Level 0”) being
managed by middle managers (“Level 1”), who are managed by top managers (“Level
2”), we propose the following hypotheses:

Hypothesis 1 (H1): In the SCM function, there is a difference in the number of years spent at
each hierarchical level (H1a. Level 0, H1b. Level 1, H1c. Level 2) according to gender.

Hypothesis 2 (H2): In the SCM function, there is a difference in the level of promotion reached
according to gender.

2.3. Expatriation Impact on Careers

There are very few studies on the linkage between expatriation and career paths [63].
Furthermore, to our knowledge, there is no specific literature associated with expatriation
in the field of SCM.

Reviewing the limited relevant studies, we find that [64] shows the impact of
expatriation on the career path is very low, which contradicts the usual encouragement in
professional environments to expatriate as a career booster. However, self-initiated
expatriation is a game-changer in studies on expatriation [65,66]. For [67], self-expatriation
is more likely to be initiated by women than by men. At the same time, even if women are
willing to expatriate, as soon as they have a family, women are less active in seeking out
an international job [68].

Furthermore, Ref. [69] highlight that younger generations are more mobile. They
indicate that whatever the generation and the mobility patterns, mobility generates an
upward career path. Indeed, mobility builds new skills, and this, in turn, assists in
promotion. This trend is even stronger when mobility is external to the company [70].
Consequently, being less mobile has more impact for the younger than for the older
generation.
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For expatriation to have a positive effect, the expatriate must live in a place and have
more than a brief expatriation experience [64]. This requires a particular level of
remuneration and acculturation. Moreover, Ref. [71] speaks of a dark side of expatriation.
For instance, expatriation to countries under terrorist threats affects job-turnover
intentions [72]. Another example is provided by [73], who finds that expatriated females
experience more workplace gender harassment than expatriated males. That is
particularly the case in countries with institutionalized gender discrimination. The
difficulty of achieving work-life balance during expatriation is addressed by [72] and [74]
finds that expatriation reinforces gender stereotypes.

Indeed, Ref. [75] identifies the different barriers to expatriation for women as the
limited female network, family, and work-life balance. Although there is more and more
research on female expatriation, this phenomenon is not well understood due to a lack of
comparable samples and longitudinal studies [76]. As [77] confirm, most research focuses
on Western women who are single or in dual-career relationships in multinational
companies. The authors call for new research avenues focused on diversity. For example,
in the existing literature, Ref. [78] evoke a second glass ceiling for women in the form of
an expatriation glass ceiling. According to [79], women are underrepresented in the
international missions, and [80] endorse and underline the responsibility of firms to
mentor women for international assignments.

Taking into account that the SCM function is international in nature and considering
the studies above, we suggest the following hypotheses:

Hypotheis 3 (H3): In the SCM function, the expatriation choice differs according to gender.

Hypothesis 4 (H4): In the SCM function, there is a difference in the number of years spent at
each hierarchical level (H4a. Level 0, H4b. Level 1, H4c. Level 2) depending on the expatriation
choice.

Hypothesis 5 (H5): In the SCM function, there is a difference in the level of promotion reached
according to the choice of expatriation.

The aforementioned hypotheses lead to the following theoretical model.

3. Research Objectives and Method

This research aims to illustrate the glass ceiling issue in SCM by studying the career
paths of ISLI Master of Science graduates from KEDGE Business School (France) and
statistically prove the impact of gender on hierarchical progression. For this, we carried
out a quantitative study based on a dataset of graduates from 2000 to 2017. Classes before
2000 were not considered because the data in the information systems were known to be
incomplete and quite inaccurate. Classes after 2017 were not considered either because,
compared to 2021, the graduates’ professional careers have been too short to be analyzed.
Analyzing the careers of ISLI graduates is relevant for several reasons: (1) this Master of
Science in SCM, established in 1984, is the oldest in the world; (2) the number of graduates
since its creation now number about 4000 SCM professionals; (3) it holds the fifth position
in the 2019 Best Masters and MBA Ranking Worldwide in Global Supply Chain
Management; and (4) its quality is recognized in the form of many international
educational accreditations from the AACSB, EQUIS, AMBA, and CIPS, which specialize
in SCM.

This dataset was built first upon the identity of graduates (name + surname + class
year + gender) provided from the internal information systems of KEDGE Business
School. We then researched each graduate on LinkedIn (as in [81,82]), scanning each of
their profiles one by one to complete the dataset. ISLI Master’s students have been
following LinkedIn training for a few years. From this, we were able to determine if the
person had already experienced a professional expatriation in their career, what level of
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promotion was reached (beginning with none = 0, first management level = 1, and second
management level = 2), and how many years they spent at each promotion level.

This database was tested using IBM Statistics SPSS v.27 and the hypotheses derived
from our conceptual model (Figure 1). It contains a sample of 1081 completed graduate
profiles from a population of 1382; the sample represents 78.22% of the entire population
of graduates from 2000 to 2017.

Number of years spent at a promotion
level

Level 0

H2 :
Level of
promotion

H4 reached
H3

H5

Choice for

expatriation

Figure 1. Conceptual model.

Depending on the nature of each of the variables (categorical or continuous), we have
selected the relevant statistical tests required to test our hypotheses. Chi-square tests were
mobilized because they are relevant to test hypotheses about categorical data [83,84].
Mann-Whitney U tests, as non-parametric tests, were also used to look for differences
between two independent samples (e.g., men/women and choice of expatriation yes/no)
[85,86]. The latter choice was motivated by the results of the Shapiro-Wilk test, which
evaluates the distribution normality [87].

4. Results
4.1. Sample Description

Of the 1081 completed profiles, 33.5% are women, and 65.5% are men, which is aligned
with the few existing figures about the gender division in the SCM function (Table 1). The
descriptive statistics (Table 2) also show the number of completed profiles for each
graduation year.
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Table 1. Gender division.

Gender 1 Number %

Women 362 33.5
Men 719 66.5
Total 1081 100.0

Table 2. Graduation per year.

Graduation Year Number % Cumulative %
2000 36 3.3 3.3
2001 45 4.2 7.5
2002 37 34 10.9
2003 54 5.0 15.9
2004 53 4.9 20.8
2005 67 6.2 27.0
2006 63 5.8 32.8
2007 37 34 36.2
2008 57 54 41.6
2009 37 34 45.0
2010 49 4.5 49.5
2011 56 52 54.7
2012 42 3.9 58.6
2013 60 5.5 64.1
2014 78 7.2 71.3
2015 108 10.0 81.3
2016 42 3.9 85.2
2017 160 14.8 100.0
Total 1081 100.0

At this stage of the study, it was informative to run a chi-square test [83,84] to see if
the gender distribution was impacted by the year of graduation; some of the reports
mentioned above highlight that there is an increasing number of women entering SCM
roles. The results are the following: x? (17) = 23.825, p > 0.05 (non-significant, more
precisely p = 0.124). This means that there is no significant difference in the gender
distribution between years of graduation. Looking at the gender distribution of our
sample, we conclude that, by the year 2000, the ISLI Master of Science was already quite
feminized in comparison with the feminization rate in the SCM function.

4.2. Gender Influence on Careers

The literature review shows that gender is often seen as a variable that influences
factors relevant to career progression, such as choice of expatriation, the hierarchical level
reached, and the number of years spent at each level. To verify if these impacts exist, we
ran various tests, depending on the nature of the variables.

First, we ran several Mann-Whitney U tests (Table 3). T-test analyses were not used
[85,86] for assessing the potential link between gender and the number of years spent at a
hierarchical level as our data do not follow a normal distribution. To check data normality,
we ran the Shapiro-Wilk test [87] for each of the three variables: hierarchical Level 0, Level
1, and Level 2. That test proved that none followed a normal distribution. In this case, the
Mann-Whitney U test is preferred since it is not sensitive to normal distribution [88].
Mann-Whitney U tests are widely used non-parametric techniques for testing two
different samples from the same population [89]. Such tests do not show how the groups
differ, only that they do, in some way.
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Table 3. Influence of gender on the number of years spent at each hierarchical level. (Significative
tests are in bold).

U Mann-

Independent Variable Dependent Variables Whitney Sig. Status
Level 0 102,846.5 0.000 Hla validated
Gender Level 1 106,539.5 0.000 Hi1b validated
Level 2 112,169.0 0.000 Hilc validated

Looking at descriptive statistics, we find out that women spend on average 7.33 years
at Level 0 when men spend 5.74 years. At Level 1, women spend 2.74 years on average
when men spend 4.08 years on average. Finally, at Level 2, women spend 0.56 years
compared to men who spend 1.58 years. These statistics suggest that women spend more
time at Level 0 than men before being promoted. In contrast, the average length of time
spent at higher levels falls since many women have not had the opportunity to move up
the ladder and therefore accumulate zero years at these levels. This is why it is interesting
to know if gender has an impact on the hierarchical level reached.

Second, we ran a chi-square test to determine if gender impacts the hierarchical level
reached in the SCM function. The results are: x2 (2) = 39.660, p <0.05 (significant, p = 0.000).
Thus, H2 was validated. Furthermore, these results can be analyzed using descriptive
statistics. These show the gender distribution on each of the three hierarchical levels. The
results in Table 4 show that the proportion of women decreases the higher the hierarchical
level.

Table 4. Gender repartition at each hierarchical level.

Women Men Total
Level 0 Number 196 264 460
% 42.6% 57.4% 100.0%
Hierarchical Number 126 280 406
Level 1
level reached % 31.0% 69.0% 100.0%
Level 2 Number 40 175 215
% 18.6% 81.4% 100.0%
Total Number 362 719 1081
% 33.5% 66.5% 100.0%

Third, another chi-square test was run to find out whether gender influences the
choice of expatriation. The result is: x2 (1) = 0.045, p > 0.05 (non-significant, p = 0.832).
Thus, H3 was rejected.

4.3. Expatriation Influence on Careers

Another idea emerging from the literature review is that expatriation can have an
impact on career progression. Therefore, we used the U Mann-Whitney test to see the
impact of the expatriation choice on the number of years spent at each of the three
hierarchical levels. Table 5 shows that such a choice has an impact at Levels 1 and 2 (with
managerial duties), so there is a link between the choice of expatriation and the time spent
at each hierarchical level.
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Table 5. Influence of choice of expatriation on number of years spent at each level. (Significative
tests are in bold).

In?/z;:;jznt li;i?::;? U Mann-Whitney  Sig. Status
Level 0 121,104.0 0.219  H4a rejected

Expatriation Level 1 111,759.5 0.001 H4b validated
Level 2 118,235.5 0.009 H4c validated

Looking at descriptive statistics where the choice of expatriation has a significant
effect on the hierarchical level reached, graduates who have worked abroad spent 4.23
years at Level 1 compared to 3.35 years by those who did not work abroad and who may
have spent much less time at that level. In the same way, at Level 2, graduates who
worked abroad spent 1.5 years at that level compared to 1.11 for the others. These
descriptive statistics suggest that those who dared to go abroad for work may have
greater career opportunities and reach a higher level in the hierarchy. For this reason, it
is interesting to know if expatriation choice has an impact on the hierarchical level
reached (H5).

Indeed, we ran another chi-square test to find out whether the choice of expatriation
has an influence on the hierarchical level reached. The result is x2 (2) = 9.804, p < 0.05
(significant, p = 0.007), which enables us to validate H5. These results can be commented
on using descriptive statistics on the impact of the choice of expatriation distribution on
each of the three hierarchical levels. The results in Table 6 show that the higher in the
hierarchy, the more SC managers have been expatriated. This result was not obvious from
the literature review. The results of [64] are therefore contradicted. The self-expatriation
trend described as a game-changer by [65] and [66] may explain this difference.

Table 6. Choice of expatriation repartition at each hierarchical level.

No Expatriation Expatriation Total
Level 0 Number 333 127 460
% 72.4% 27.6% 100.0%
Hierarchical Level 1 Number 273 133 406
Level Reached % 67.2% 32.8% 100.0%
Level 2 Number 130 85 215
% 60.5% 39.5% 100.0%
Total Number 736 345 1081
% 68.1% 31.9% 100.0%

Does Gender or Expatriation Choice Have the Greatest Influence on Careers?

Since H3 was rejected (gender has no significant impact on the choice of expatriation),
this means that there is no possibility of mediation [89] by the expatriation choice variable
on the relationship between gender and time at each of the levels or the level reached by
graduates. Furthermore, since gender and expatriation have a significant impact on both
the time spent at each level of the hierarchy and the level of hierarchy reached, it is
interesting to consider which of the two variables has the greatest impact on the careers
of graduates.

To do this, we first selected the graduates who have reached Level 2 in the hierarchy.
Indeed, since they have spent time at each of the hierarchical levels, it is possible to use a
two-way ANOVA analysis to find which of the two variables has the greatest impact on
the time spent at each level. This statistical test is suitable because the data follows a
normal distribution for the sample of graduates who reached Level 2. Insofar as the H4a
hypothesis is rejected (Level 0 = no promotion), the comparison between the impact of the
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gender and expatriation choice variables was limited to the number of years spent at
Levels 1 and 2 (H1b, Hlc, H4b, and H4c are validated).

The subsample for the two-way ANOVA was composed of 188 observations and
does not include graduates who started their own business and thus moved from Level 0
to Level 2 directly. In this subsample, there were 33 women and 153 men, 107 of whom
have never been expatriated and 79 who have already made this choice in their career.

As expected, the results (Table 7) show that initially there is no interaction between
gender and expatriation choice (see H3): at Level 1, Gender * Expatriation F(1.96) = 0.685,
p=0.409 (non-significant) and at Level 2 Gender * Expatriation F(1.96) = 0.483, p = 0.488 (non-
significant). Therefore, we focus separately and more precisely on the variables of gender
and choice of expatriation. Regarding the choice of expatriation, the results show that for
this subsample who have reached Level 2, this variable has no impact on the time spent at
Level 1 (F(1.96) = 0.773, p = 0.380 non-significant) or Level 2 (F(1.96) = 0.028, p = 0.867 non-
significant). On the contrary, gender has an impact on the number of years spent at Level
2 (F(1.96) = 4.856, p = 0.029 significant p < 0.05) but not on the number of years spent at
Level 1 (F(1.96) = 0.036, p = 0.850 non-significant).

Table 7. Two-way ANOVA comparison between the impact of gender and expatriation on the
number of years spent at Levels 1 and 2. (Significative tests are in bold).

Variables F Sig.

Level 1 (nb. years spent 0.036 0.850

Gender Level 2 (nb. zears sgent; 4.856 0.029
Expatriation Level 1 (nb. years spent) 0.773 0.380
Level 2 (nb. years spent) 0.028 0.867

Gender * Level 1 (nb. years spent) 0.685 0.409
Expatriation Level 2 (nb. years spent) 0.483 0.488

Table Footer: * means interaction

Descriptive statistics show that for this subsample, women averaged 4.82 years at
Level 2 compared with 6.32 years for men, while for Level 1, women and men averaged
just over 6 years (women = 6.21 years, men = 6.52 years). These results mean that, on
average, women lost more time at the beginning of their careers to move from Level 0 to
Level 1, which implies less cumulative time spent at Level 2 than men. The descriptive
statistics show that women from this subsample spent 4.88 years at Level 0 on average
compared to men with an average of 3.68 years. This means that even the (few) women
who have managed to reach the highest levels of management in the SCM hierarchy,
they have benefited from having a slower career progression at the beginning of their
careers than men.

Then, we analyzed the difference in influence between the gender and expatriation
variables on the level of promotion achieved. To do so, we compared the chi-square results
already calculated previously (H2 and H5). The values shown in Table 8 indicate that
gender has an impact 4.05 times higher than the choice of expatriation on the level of
promotion achieved. This means that a woman who wishes to move up the SCM function
hierarchy can hardly rely on a professional expatriation to compensate for her gender.
That confirms the results of [78] that there is an expatriation-related glass ceiling.

Table 8. Chi-square comparison between the impact of gender and expatriation on the hierarchical
level reached. (Significative tests are in bold).

Hypotheses

Value df p-Value

H2: Gender — Hierarchical level 39.660 2 0.000
Hb5: Expatriation — Hierarchical level 9.804 2 0.007
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5. Discussion and Conclusions

This research tests a framework that examines career paths, gender, and expatriation
choice in the SCM function with several insights for theory and practice. We addressed
the gender-diversity gaps in the SCM field by illustrating the glass ceiling for women in
SCM. We studied the career paths of ISLI Master of Science graduates and statistically
proved the impact of gender and expatriation choice on hierarchical progression. Our
sample confirms the gender divide in SCM (women make up about 33% and men about
66% of the field). In addition, women spend more time at each hierarchical level. The
hierarchical level reached is also related to gender. For example, women who reached the
highest level took longer than men to do so. Although the literature indicates that
expatriation is more complicated for a woman [75], our study does not validate the impact
of gender on the choice of an expatriation (H3 rejected). There is a link between
expatriation and the hierarchical level reached. However, this link is four times weaker
than for gender. In the SCM function, for a woman, expatriating will only partially
compensate for the fact that she is a woman.

5.1. Theoretical Implications

This research answers the call of [21,47] for more knowledge on gender diversity in
the SCM function. It contributes to organizational theory by highlighting the applicability
of SCCT [22] and SRT [35] to gender diversity and expatriation in the specific field of SCM.
In doing so, we specifically provided additional insights on recent studies on gender
diversity in SCM [9-11] by using a combination of theoretical lenses showing that personal
inputs (such as gender) and background affordances (such as barriers that produce the
glass-ceiling effect [19]) may influence the way women and men advance in their careers
[27].

The SCCT was useful in explaining that gender, as an individual variable [28], may
impact career paths (in line with [19]). Moreover, our study proves the rising relevance of
SRT in the SCM context (such as in [9,11,46]), more precisely by explaining that gender
and associated social role stereotypes lead to a glass ceiling for women. The combination
of these theories provides an integrative perspective of how gender impacts the career
paths in SCM by acknowledging that gender stereotypes from SRT are background
affordances according to SCCT [44]. Thus, this research also brings a new theoretical
clarification to the pervasive glass ceiling faced by women in SCM and already pointed
out in previous studies from the 1990s [50,51].

Another theoretical contribution concerns the impact of expatriation choice on career
paths. Indeed, this study complements the few studies on those links [63], more precisely
by providing some perspectives from the global SCM function. Here also, SCCT provides
a useful explanation that expatriation may be considered a “context” that may shape
career management [24]. Finally, this study was an opportunity to advance the
understanding of how gender influences career paths in SCM and determine if
expatriation choice impacts that path. No existing research has been found on expatriation
or mobility in SCM. Our study presents some initial results, but it is important to deepen
and further the knowledge in this field.

5.2. Implications for Practitioners

The findings of this study have implications for SC practitioners. The results show
that, from the beginning, there is a bias impacting the chances that women will follow
similar career paths to men. Indeed, from the very beginning of education in SCM, women
are less numerous than men. It is, therefore, necessary for the entire SCM sector to take
ownership of the issue and promote and encourage access to these programs for young
girls. In this context, the SC actors must be involved in this promotion by, for example,
intervening in higher education and participating in job forums organized from middle
school onwards. Indeed, the literature review shows that women evolve in a very
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masculine context, which leads to biases in their career development. An increase in the
number of women in the profession would make it possible to change this environment
and break this first glass ceiling. Breaking it is of utmost importance in filling the talent
gap in SCM [4-6,48]. Employers must pay particular attention to the gender mix of their
employees in the SC sector and be proactive.

A second important output is the time spent by women at each hierarchical level. The
reasons may vary according to each situation (e.g., the traditional role of women in their
family environment [31]; work-life balance [75]; sexual harassment and gender
discrimination [52]). However, paying attention to this fact for internal promotion seems
crucial. Employers can set up support for women such as a créche, no meetings after 6
p-m., or any other device allowing the balance of family tasks between men and women.
Beyond these actions, employers must also provide an inclusive environment that leaves
no room for discrimination of any kind.

Third, this research may empower women as SC practitioners by offering them clear
statistics about the inequalities that remain in SCM career development between women
and men and showing them that even the choice of expatriation would not fully
compensate for the fact that they are female. These compelling arguments can serve as a
basis for discussion with an employer in career advancement negotiations.

Finally, our research tends to nuance, for the SCM function, the usual discourse of
the business world, which aims to promote expatriation as a career booster. By contrast,
our results show that at the beginning of one’s career, the impact of expatriation is not
significant.

5.3. Limitations and Further Research Directions

As with any research, our study is subject to several limitations that offer an
opportunity for further research. First, our study looks exclusively at the ISLI Master of
Sciences graduates from KEDGE Business School (France) from the class of 2000 to the
class of 2017. Future studies in other countries, other business schools, and other
engineering schools offering this specialization might provide comparative data.

Additionally, we collected data on a limited number of variables (i.e., gender,
expatriation choice, hierarchical level, and the number of years spent at each level). We
believe that further research would benefit from integrating other variables such as
education prior to enrolling in ISLI (STEM or business background) or other variables
related to the SCCT such as personal goals or beliefs. For instance, a particularly relevant
factor from SCCT is the “masculinity” personal trait. This refers to an instrumental result-
and problem-solving orientation that is stereotypically seen as masculine [90-92] as per
SRT [93]. Comparisons between the results for the SCM function and other functions
would also enrich the debate on the glass ceiling, the impact of gender on career
progression, and the possible choice of expatriation.

Another limitation of this study is the use of LinkedIn to collect some data. As have
other researchers [83], we used LinkedIn to identify the current position of those in our
sample. However, Ref. [83] state that using professional social networks may produce
validity issues since some people embellish their job titles or may not update their profiles.
A third limit arises from the second. In collecting data via a professional social network,
we were limited in our ability to obtain data on “personal inputs” (other than gender)
that, in terms of SCCT [27,28,30], could influence careers. However, other variables such
as human capital (e.g., experience, career interruptions, education level, training, and
development), individual traits (e.g., masculinity/instrumentality, ambition, self-
confidence, leadership motivation), or environmental structural factors (e.g., male
hierarchy, homophily, internal labor markets) and interpersonal elements (e.g., home
status, mentor support, educational encouragement) may also influence career paths
[41,94-96].

Consequently, one research avenue could be to collect data directly from the
graduates in a research survey that includes further variables from SCCT and SRT. This
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would allow a more comprehensive conceptual model to be analyzed through Structural
Equation Modeling as in [94]. This data collection would no doubt be valuable but would
also be challenging to conduct.
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