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ABSTRACT

This study seeks to identify and analyze the major factors that contribute to an inclusive workforce for women in the area of
logistics and supply chain. It further addresses the need for gender diversity and inclusivity in a traditionally male-dominated
field by adopting a human-centric approach. This study employs a combination of Fuzzy Delphi Method (FDM) and Fuzzy
Best Worst Method (FBWM) for methodically identifying and prioritizing factors that influence inclusiveness for women in the
logistics and supply chain industry. FDM gathers experts’ opinions and achieves a consensus on the identified relevant factors.
Subsequently, FBWM is used to analyze the factors, providing a clear priority ranking based on their relative significance. The
analysis identified potential factors that are crucial for fostering an inclusive workforce in the logistics and supply chain industry
for women. The factors were classified into three main categories: employee growth and culture, inclusive business ecosystems,
and accessibility and diversity factors. Based on the global weights, the top three ranked factors are: gender-inclusive supply
chain practices, skill development workshops, and supporting women-owned businesses. This study is original in terms of gen-
der inclusiveness in the logistics and supply chain industry. The innovative combination of multiple methods stipulates a robust
methodology for identifying and analyzing the factors that impact inclusiveness, offering a novel contribution to the literature
and practical applications in this field.

1 | Introduction women's careers on a personal basis and the industry's overall

efficiency and potential for innovation; it is essential to note that

The logistics and supply chain industry has been well-known
as a predominantly male-dominated industry, presenting sig-
nificant problems for women looking to enter and thrive in
this sector. Despite various advancements in gender equality,
women still face numerous challenges, including gender bias,
lack of mentorship, limited career advancement opportuni-
ties, and a work culture that often fails to accommodate their
unique needs (Stamarski and Son Hing 2015; Llorens et al. 2021;
Smith and Sinkford 2022). Such challenges are detrimental to

the industry can benefit immensely from diverse perspectives.
Recognizing the importance of inclusiveness, there is an esca-
lating need to understand factors that can prepare the logistics
and supply chain industry to be more welcoming and support-
ive for women (Deloitte Consulting 2020; People Matters 2024).
Inclusiveness is not just a moral or ethical statement. It is a
business necessity that can lead to enhanced organizational
performance, greater innovation, and enhanced employee sat-
isfaction (Maurelli and Mussome 2020; Washington et al. 2023).
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Identifying and addressing the reasons for fostering an inclusive
workforce can help organizations leverage the full potential of
their employees, thus driving better decision-making and com-
petitive advantage.

The need for gender inclusiveness in the logistics and supply
chain industry is underscored by the tangible benefits ob-
served in organizations that have successfully integrated di-
versity initiatives (OECD 2018; Luchetti and Turrini 2022).
Gender inclusiveness fosters a more self-motivated and
innovative work ecosystem by facilitating varied perspec-
tives and differential problem-solving approaches (Pless and
Maak 2004; Nishii 2013; Kuknor and Bhattacharya 2022; Pike
and English 2022). For instance, organizations like Maersk
have seen significant improvements in operational efficiency
and employee engagement through their targeted inclusive-
ness programs. Maersk's gender diversity strategy, which in-
cludes mentorship courses and leadership training for women,
has led to a more balanced workforce and a notable increase
in female representation in leadership roles (Economic
Times 2023). This demonstrates that promoting gender in-
clusiveness addresses equity and fairness and drives business
success by leveraging the full spectrum of talent available in
the workforce.

Despite the acknowledged benefits of inclusiveness, there is a
notable research gap in systematically identifying and prior-
itizing the factors contributing to an inclusive environment,
specifically for women in the logistics and supply chain indus-
try. Although some studies have touched upon general diver-
sity issues, there is an absence of comprehensive structures
that address the issues and requirements of women in this in-
dustry (Wolf and Brenning 2023; Baron et al. 2024). Existing
studies tend to either broadly address diversity issues without
concentrating on the hurdles faced by women or lack a struc-
tured approach to prioritize the relevant factors (Janssens
and Zanoni 2021; Frisch et al. 2024). Additionally, there is a
scarcity of research that applies advanced decision-making
methodologies to inclusiveness in this context, leaving a gap
in actionable frameworks that can guide industry practices.
This research gap underscores the need for targeted research
that can provide actionable insights and practical solutions.
To address the research gap, this study sets research objectives
(ROs) that focus on identifying and prioritizing the factors es-
sential for creating an inclusive workforce for women in the
logistics and supply chain industry. The ROs for this study are
as follows.

RO1. To explore the critical factors that contribute to an in-
clusive workforce for women in the logistics and supply chain
industry.

RO2. To analyze the identified factors based on their relative
importance.

The study employs a combination of Fuzzy Delphi Method
(FDM) and Fuzzy Best Worst Method (FBWM) to achieve the
identified ROs. FDM is utilized to gather expert opinions and
build a consensus on relevant factors, whereas FBWM is applied

to prioritize these factors and offer a clear hierarchy based on
their importance. This study's specific contributions lie in its
methodological rigor and practical implications. By integrat-
ing FDM and FBWM, the study gives a robust and systematic
methodology to understand inclusiveness in the logistics and
supply chain industry. This dual-method approach identifies key
factors and ranks them, enabling organizations to focus their
efforts on the most critical areas for improvement. This prioriti-
zation is crucial for resource allocation, strategic planning, and
ensuring that initiatives that enhance inclusiveness are effective
and efficient. Overall, the novelty of this study is reflected in its
unique use of a fuzzy multi-criteria framework in the context
of women's inclusiveness in the logistics and supply chain in-
dustry. This approach provides a novel addition to the literature
by bridging gaps and specifying a framework for fostering an
inclusive workforce. The findings from this study can help pol-
icymakers, managers, and consultants in developing and exe-
cuting strategies that support women in the industry to enhance
organizational performance and innovation.

2 | Literature Review

The literature review section is segmented into three sub-
sections. The foremost sub-section explores the impact of in-
clusivity on the performance of the organizations. The second
sub-section reviews the literature on inclusive practices in the
workforce in logistics and supply chains. The last sub-section
discusses the research gaps.

2.1 | Impact of Inclusivity on Organizational
Performance

Previous literature has positively correlated women's partic-
ipation with innovation and improved operational perfor-
mance (Zinn et al. 2018). However, organizations encounter
multiple challenges while promoting gender diversity. A key
challenge that women employees face is unconscious bias,
which may be one of the reasons for the low percentage of
women in this sector. Agarwal (2020) discussed the need for
training programs that address unconscious bias in hiring,
promotion, and performance evaluation processes. Further,
a review study of 518 articles on bias in human resource lit-
erature was provided (Storm et al. 2023). Continuous educa-
tion and awareness programs can help employees recognize
and minimize their prejudices, resulting in more equitable
treatment for all employees. Return to work is another prom-
inent challenge faced by women in the workplace. An agile
workplace plays a vital role in supporting women returning to
the workforce after career breaks. Tretiakov et al. (2023) re-
flected that implementing agile approaches in the workplace
encourages more women to return to work post-career break.
It also highlighted that friendly co-workers and a supportive
work environment can simplify the reintegration process for
women who take breaks. Frisch et al. (2024) supported the
argument, stating that such initiatives support employees in
general but also benefit organizations by tapping into a skilled
and experienced talent pool.
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The research by Groeneveld et al. (2020) reflected that the lack
of gender equity in top management affects the excessive work-
force reductions in Dutch civil services. The study concluded
that diversity in leadership teams is vital for organizations to
have perspectives from diverse angles for their growth. This
claim is further highlighted in a study by Birindelli et al. (2019),
which showed that organizations with women in leadership
roles manage to perform better in terms of innovation and fi-
nancial performance. Evans and Maley (2021) emphasized the
need for gender equality in key policy areas in Australia, with
the most convincing economic argument being that women in
politics and women's leadership in organizations eliminate the
gender pay gap and improve labor market participation. Baron
et al. (2024) reflected that having clear awareness and norms
regarding the benefits of gender diversity can promote a culture
of equality within organizations. Mentorship programs custom-
ized for women in crucial roles toward career advancement and
professional development are needed for equal representation.

Banwell et al. (2019) elaborated on mentorship's role in support-
ing women in coaching. Also, Read et al. (2020) discovered that
women who are active members of mentorship programs have a
better probability of advancing to higher positions within their
organizations. Wolf and Brenning (2023) supported the need for
mentoring female students in Science, Technology, Engineering,
and Math (STEM) courses, emphasizing that mentorships sup-
port individual growth and foster a supportive organizational
culture. Such programs are needed to bridge the gap in supply
chains where the retention rate of women is low. In addition to
having a good mentor and equity at a higher organizational hier-
archy, flexibility is essential for attracting and retaining women
in the logistics industry. Dilmaghani (2021) argued that work-
place flexibility is essential for a higher retention rate. Shifrin
and Michel (2022) investigated the association between flexible
work arrangements for workers and health habits. The study con-
cluded that flexibility at work can help employees maintain their
health and lead to more satisfaction and productivity in their
work. This finding was further supported in a study by Kumar
et al. (2023). Employee resource groups (ERGs) are professional
associations that aim to make a more inclusive workplace for
women. Wang et al. (2025) studied the political participation of
women in promoting green innovation, considering the global
context. Green (2018) discussed the importance of platforms
in sharing experiences and seeking support. Collaboration be-
tween diverse groups can also aid in overcoming organizational
inequalities (Dennissen et al. 2020).

Implementing gender-inclusive policies, such as equal pay and
anti-discrimination measures, is necessary for creating a fair
working environment. Accordingly, Casad et al. (2021) showed
that the lack of support for women in STEM faculty places.
Meanwhile, Baltenweck et al. (2022) argued that policies that as-
sist women in STEM faculty positions are crucial for attracting
and retaining female talent. Inclusive policies will guarantee that
women have the same opportunities for growth and are treated
fairly in the workplace. Overall, there are many challenges for
an inclusive workforce for women in the logistics and supply
chain industry. By implementing inclusive strategies, companies
can attract and retain female talent, increase their diversity, and
improve the overall performance of the organization.

2.2 | Women'’s Inclusion in Logistics and Supply
Chain Workforce

The recent discourse on human-machine interactions, sparked
by Industry 5.0 (I5.0) literature, has also spurred the investiga-
tion into the involvement of women in the logistics and supply
chain industry. Recent studies have discussed the importance
of reduced physical labor and the human-centric approach of
I5.0 as favorable for increasing women's participation in the
industry (Stiffler et al. 2020). However, supply chains are grap-
pling with the concern that women are under-represented in the
workforce. A recent report by PWC highlighted that logistics
and supply chains remain male-dominated (PWC 2020). Zinn
et al. (2018) underscored the growing pay disparity in the supply
chain industry. Cooper et al. (2016) found that women's involve-
ment in supply chain conferences is only around 15%. Nix and
Stiffler (2016) studied the barriers impacting the inclusion of
women in supply chain management. Brown (2022) highlighted
the wage inequality, workplace hazards, gender-based violence,
and harassment faced by women clothing workers in the global
supply chain. The author suggested various measures that can
alleviate these hazards. Cravero (2018) studied diversity in pub-
lic procurement and reported multiple benefits to achieving so-
cial sustainability goals and economic efficiency. Davis-Sramek
et al. (2018) used behavioral decision theory to investigate the
carrier selection decision in the transportation industry. Lorber
and Farrell (2020) identified cultural norms, structural barriers,
and unconscious biases as major impediments that impede gen-
der equality within supply chain operations. Quintana-Garcia
et al. (2021) expanded this list to include restricted data acces-
sibility, lack of proper monitoring mechanisms, and competing
priorities. Baltenweck et al. (2022) reviewed literature related to
gender-inclusive business models in the livestock value chain.
They reported a scarcity of literature on gender-inclusive models
and suggested studying the mechanisms that promote gender
diversity.

In an editorial, Zinn et al. (2018) drew attention to the under-
served domain of gender diversity in the supply chain. They
proposed expanding the talent pool through initiatives that
promote inclusion in the workplace. Ruel et al. (2020) discussed
the impact of gender diversity on the sustainable management
of the supply chain. They reported that although most of the
literature focuses on challenges, it does not focus on women
as change agents in sustainable supply chain management. A
study by Cook and Glass (2014) revealed that due to the lack of
diversity among decision-makers, the representation of women
in leadership roles is severely affected. They emphasized that
even representation of women in leadership roles in the logistics
industry is needed for creating an inclusive work environment.
Schneider and Northcutt (2018) also confirmed these findings
and reported that gender diversity helps improve adaptive ca-
pacity and enhances resilience. In contrast, Chin and Tat (2015)
reported that having a diverse workforce does not impact sup-
ply chain performance in the electronics industry. Bodrozi¢ and
Gold (2024) reported slow and frustrating progress of supply
chain diversity, equity, and inclusion practices (DEI). They stud-
ied and compared laissez-faire, regulatory, and transformative
public policies impacts on DEI and sought further research on
policies promoting DEI initiatives.
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2.3 | Research Gaps

The above two subsections reported multiple studies reporting
the positive benefits of promoting women's involvement in the
workforce. Literature has studied the impediments and mod-
eled them to suggest potential solutions. In the supply chain
industry, women's involvement remains low and progress has
stagnated, even after reporting the multiple advantages of an
inclusive workforce. Ruel et al. (2020) highlighted the need
to study the factors promoting workplace diversity instead of
reporting the issues and challenges. Bodrozi¢ and Gold (2024)
recently highlighted the need to explore and promote DEI
initiatives by studying public policies. Many authors have re-
ported that the limited supply chain literature has previously
focused on inclusive workplaces. Also, various studies have
suggested exploring and discovering ways to improve inclu-
sivity and increase the participation of women in the supply
chain and logistics industry. Although research on diversity
and inclusion for women is rich and continually expanding,
especially within the contexts of corporate governance and
sustainability, its application in the logistics and supply chain
industry remains comparatively underexplored. Existing stud-
ies have established strong links between gender diversity,
particularly in management positions, and improved corpo-
rate social responsibility (CSR) performance, eco-innovation,
and environmental disclosure practices (Kuzey et al. 2022;
Amorelli and Garcia-Sadnchez 2023). Past studies also indicate
that gender-diverse boards contribute significantly to ethical
labor standards, stakeholder responsiveness, and sustainabil-
ity reporting (Birindelli et al. 2019; Graafland 2020). Moreover,
gender diversity reforms at national and organizational levels
have shown a positive association with CSR scores and the im-
plementation of environmentally responsible practices (Yang
et al. 2024). Although there have been advancements in lit-
erature, few studies have operationalized gender inclusivity
within the specific and traditionally male-dominated field of
logistics and supply chain management. Thus, studying fac-
tors that contribute to an inclusive workforce for women in
the logistics and supply chain industry is considered as an es-
sential research gap. This study addresses this gap by contex-
tualizing well-established gender and CSR relationships into
a structured, industry-specific prioritization framework using
FDM and FBWM. In doing so, it contributes to the evolving
understanding of how gender inclusivity can be strategically
advanced in industrial domains beyond the more commonly
studied corporate and service sectors. The study aims to iden-
tify the factors that will aid women in overcoming the glass
ceiling effect, thus motivating more women to pursue jobs in
conventionally male-dominated fields.

3 | Research Methodology

The research methodology section is divided into four sub-
sections. The first sub-section highlights the information re-
lated to identifying inclusive workforce factors. The second
sub-section reflects details related to the design of the ques-
tionnaire and the selection of the panel. The steps related to the
FDM approach are provided in the third sub-section. The infor-
mation on the steps used in FBWM is provided in the fourth
sub-section.

3.1 | Identification of Inclusive Workforce Factors

In this sub-section, a review of the literature was conducted
to recognize the factors related to inclusivity in the logistics
and supply chain industry. The utilized research papers were
selected using the title and summary of each paper in Science
Direct, Scopus, Springer, and Emerald Insight. The following
keywords were used: “women in logistics,” “inclusivity in sup-
ply chain,” “women in supply chain,” “flexibility for women in
supply chain,” “gender equity in supply chain,” and “inclusive
workforce.” Later, the search was refined using the year of pub-
lication, and recent documents were selected for further evalu-
ation. Then, the search was screened exclusively for documents
in English. As our area of focus is relatively new in the logistics
and supply chain industry, most papers were related to human
resources and social psychology. Based on the literature review,
the inclusive workforce factors were shortlisted, as given in
Table 1.

3.2 | Questionnaire and Panel Selection

To begin with, the selection of the experts involved a purposive-
convenience sampling technique, an accepted and prominent
method in studies employing the Delphi technique: FDM and
multi-criteria decision method: FBWM. The focus was to have
a balance between access and domain specialization, partic-
ularly because of the technicality of the topic, which involves
inclusiveness for women within supply chain and logistics ac-
tivities. A total of 30 experts were identified through LinkedIn
outreach, professional networks, and industry-academia ad-
visory board lists. The final panel consisted of professionals
from manufacturing firms, logistics companies, policy advi-
sory bodies, and academic institutions renowned for research
in supply chain sustainability and workforce equity. To ensure
diversity of perspective, we ensured representation across
genders, industries (automotive, consumer goods, third-
party logistics), and institutional affiliations (private sector,
public sector, academia). The experts who have a minimum
of 10-20years of professional involvement in supply chain
management, human resource strategy, gender inclusivity
programs, policy-making, or academic research and partici-
pated in cross-sectoral or international initiatives concerning
workforce diversity or operational excellence were considered.
Once the experts agreed, an initial contact was made through
email with a formal invitation letter, which contained a proj-
ect brief, consent form, and an overview of what was expected
from them. A pre-screening form was utilized to verify their
interest and qualification for participation in the topic. A
Zoom orientation session was conducted to describe the re-
search goals, methodological approaches (FDM and FBWM),
and fuzzy linguistic scales for making judgments to guarantee
clarity and coherence in replies.

Once the factors were analyzed using FDM, they were fi-
nalized based on the shortlisted ones with the support of ex-
perts. Following the analysis of the responses obtained from
FDM, the questionnaire was administered to the same group
of experts for their input on FBWM. FBWM was employed to
prioritize the identified factors obtained from the FDM, con-
sidering their relative significance in fostering an inclusive
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TABLE1 |

List of inclusive workforce factors for the logistics and supply chain industry.

Notation

Name of the factor

Description

References

IWF1

IWEF2

IWEF3

IWF4

IWF5

IWF6

IWEF7

IWF8

IWF9

Safe and respectful workplace

Network of supportive
employee resource groups

Catering to unconscious bias

Cross-functional training programs

Workplace diversity training

Gender-inclusive policies

Inclusive recruitment practices

Initiatives for return-
to-work programs

STEM outreach programs

Ensuring a zero-tolerance rule for
harassment and discrimination,
with well-defined reporting
and resolution processes.

Establishing employee resource
groups, industry events, and
professional associations, specifically
for women in logistics, to provide a
supportive community, networking
opportunities, and resources for
professional development.

Executing training programs to
prevent unconscious prejudice in
hiring, raise, and performance
appraisal processes, to make a more
inclusive workplace for women.

Encouraging women to participate in
cross-functional training programs
that expose them to different aspects
of the business, thus broadening their
skill sets and career opportunities.

Organizing diversity training sessions
to raise awareness and consideration
for gender-related issues, to make a
more inclusive work environment
for women in this sector.

Creating and executing gender-
inclusive rules, such as equity
in pay and bias-free procedures,
can support fairness and an
understanding work ecosystem for
women in the logistics industry.

Employing inclusive recruitment
practices and overcoming the
bias in recruitment and retention
processes to create a more
diverse workforce in the logistics
and supply chain industry.

Offering support for women
returning to the workforce after
career breaks, such as maternity

leave, can simplify their reintegration
and retention in this industry.

Engaging in outreach programs
aimed at promoting STEM education
and careers among girls and young
women, therefore cultivating the
interest and skills necessary for
success in logistics-specific domains.

George et al. (2017), Robotham
and Cortina (2021)

Green (2018), Dennissen
et al. (2020)

Agarwal (2020), Evans and
Maley (2021), Storm et al. (2023)

Experts' opinion

Janssens and Zanoni (2021),
Mishra and Sahoo (2025).

Casad et al. (2021), Baltenweck
et al. (2022), Hall et al. (2023)

Maurelli and Mussome (2020),
Yang et al. (2024),
Matthews et al. (2024)

Tretiakov et al. (2023),
Frisch et al. (2024)

Benson and Chau (2017),
Lane and Id-Deen (2023)

(Continues)
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TABLE1 | (Continued)
Notation Name of the factor Description References
IWF10 Transparent promotion criteria Clearly outlining the criteria Kafa et al. (2023)
for promotions raises to ensure
transparency and fairness.
IWF11 Representation of women Increasing the women's ratio in Cook and Glass (2014), Groeneveld
in leadership positions leadership roles within the logistics et al. (2020), Evans and
industry can act as a role model Maley (2021), Baron et al. (2024)
and inspire more women to pursue
careers in supply chain and logistics.
IWF12 Programs for mentorship of women Implementing mentorship courses Banwell et al. (2019),
tailored for women in logistics Read et al. (2020), Wolf
can provide them with guidance, and Brenning (2023)
encouragement, and opportunities
for career advancement.
IWF13 Skill development workshops Providing workshops on skills that Experts' opinion
are critical for the logistics and supply
chain industry, such as negotiation,
project management, and technology.
IWF 14 Education toward allied Providing opportunities for Experts’ opinion
areas of supply chain women to gain experience in
different areas of supply chain
to broaden their expertise.
IWF15 Executive coaching One-on-one coaching sessions with Experts' opinion
experienced leaders to help women
develop their leadership style and
navigate challenges in the industry.
IWF16 Flexible work arrangements Offering flexible work options, such Dilmaghani (2021), Shifrin
as working from home and flexible and Michel (2022), Kumar
hours, can assist women in coping et al. (2023), Vohra et al. (2024)
with work and family duties.
IWF17 On-site facilities Introducing amenities such Experts' opinion
as on-site daycare, restrooms,
maternity support, hygienic
facilities, and safe transportation.
IWF18 Health and wellness programs Tailoring health and wellness Sznajder et al. (2022),
programs to address issues Subramanian (2020)
specifically affecting women.
IWF19 Assimilation of work-life Launching policies that support Kumar et al. (2023)
integration policies for women work-life integration.
IWF20 Inclusive communication Ensuring all workplace Silva and Ruel (2022)
communications are inclusive
and respectful fosters a culture
of respect and equality.
IWF21 Supporting women- Prioritizing partnerships Orser et al. (2021), Ngoasong
owned businesses with women-owned suppliers and Kimbu (2019)
and service providers.
IWF22 Gender-inclusive supply Ensuring that diversity and inclusion Kini (2022), Ramirez et al. (2020)
chain practices extend to the entire supply chain.
(Continues)
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TABLE1 | (Continued)

Notation Name of the factor Description References

IWEF23 Ethical and fair sourcing Ensure that women-owned Muldoon et al. (2023),
suppliers adhere to fair labor Perry et al. (2015)

practices, promoting gender equity

within their own operations.

IWF24 Awareness and advocacy Educate internal stakeholders Prieto-Carrén (2008),

about the importance and Perry et al. (2015)

benefits of supplier diversity.

IWEF25 Capacity building and support Partner with women entrepreneurs Ruel et al. (2020)

or local businesses.

workforce for women in the logistics and supply chain indus-
try. FDM was applied twice, once for each group of factors.
The experts were requested to provide a pairwise comparison
for the most crucial and least crucial factors to evaluate the
relative importance.

Out of the 30 invited experts, 12 filled out the questionnaire for
both the FDM and FBWM approaches. FDM and FBWM are
judgment-based, expert-led decision tools instead of statistical
generalization methods. The validity and robustness of such
methods are achieved in terms of depth and specific relevance of
expert opinion, not necessarily large numbers of subjects. Some
of the early and recent research in decision science and fuzzy
multi-criteria decision-making attests to the sufficiency of small
expert panels. Clayton (1997) reported that Delphi studies are
capable of yielding significant consensus using panels of 10-15
experts. The studies using FBWM often use 10-20 experts to
ensure judgment consistency without overloading the cognitive
resources required for pairwise comparisons (Hsu et al. 2010;
Chang et al. 2011; Bouzon et al. 2016; Tsai et al. 2020). The data
obtained were tested for consistency ratio, and the pairwise
comparisons were analyzed for rational consistency as part of
the FBWM protocol.

3.3 | Fuzzy Delphi Method

This section discusses the FDM, which is utilized to advance
expert consensus on a particular problem. FDM is used to
transform expert judgments into crisp values to fulfill re-
quirements and produce further help with decision-making
time and cost.

Step 1: Design the questionnaire that presents the identified fac-
tors to the expert c.

Step 2: Identify the Fuzzy Scale for evaluation of the factors.
Fuzzy scales allow experts to express their opinions in linguistic
terms such as “very unlikely,” “somewhat unlikely,” “neutral,”
“somewhat likely,” and “very likely.” In order to operationalize
expert opinions within the FDM, a fuzzy linguistic scale was
used, as given in Table 2. The scale converts subjective expert
views into triangular fuzzy numbers (TFNs), which allow for
the imprecision in human decision-making. For instance, a
“somewhat likely” rating translates into a TFN of (0.5, 0.75, 1.0),
reflecting the range of perceived importance for a factor. These

”

values are essential in calculating the fuzzy weights aggregated
over expert answers.

The prominence of factor d is assessed as = (xcd;ycd;zcd),

c=1,23,...,n, d=1,2,3, ...,m, ¢ is experts, and d is

element. Then, weight j; is Jjy, (X4 Y4524, Where
. n /n

Xg =min (), g = (M}y,) " and zg = max (zey)-

Step 3: Gather the responses from the experts and compile the
data for analysis. Ensure the questionnaire is properly filled out
and the judgments are as per the defined scale.

Step 4: Use fuzzy aggregation techniques to combine the experts'
responses and generate aggregated judgments. In this step, the
authors generate the convex combination value, D,, using a x —
cut method given in Equation (1), the results are computed:

Uy =24 —a(zg—q),la =X —a(yg—yx4),d=1,2,3 ... .m

@

Usually, 0.5 is used for the computation, although this value can
vary between 0 and 1, based on experts' opinion. The value of D,
is computed using the following expression:

D, = / (g2 1y) = 8] g + (1 — )] @

d denotes the favorable level of experts and establishes balance
across basic judgments among the expert group.

Step 5: The final selection of the factors is done using the
threshold of the previous step. Compute y =X} | (Da /n) as
the threshold. If D, >y, factor b is accepted. Otherwise, it is
rejected.

3.4 | Fuzzy Best Worst Method

In this section, we prioritize the inclusive workforce factors that
were shortlisted from FDM.

Step 1. Define the decision factors: The shortlisted factors from
the FDM approach are used in this section. The same experts
are approached to give feedback on the shortlisted factors to pri-
oritize them.
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TABLE 2 | Fuzzy linguistic scale for the FDM.

Linguistic terms Corresponding TFNs
Very likely (EI) (0.75,1.0, 1.0)
Somewhat likely (I) (0.5,0.75,1.0)
Neutral (MI) (0.25, 0.5, 0.75)
Somewhat unlikely (LI) (0, 0.25,0.5)

Very unlikely (NT) (0,0,0.25)

TABLE 3 | Fuzzy linguistic scales for FBWM.

Linguistic terms Membership function

Equally important (EI) 1,1,1

Weakly important (WTI) (2/3,1, 3/2)
Fairly important (FI) (3/2,2,5/2)
Very important (VI) (5/2,3,7/2)
Absolutely important (AI) (7/2,4,9/2)

Step 2. Define fuzzy numbers: In this study, the fuzzy linguistic
scale developed by Guo and Zhao (2017) was utilized in FBWM.
The scale is presented in Table 3 and consists of five linguistic
terms: from “equally important” to “absolutely important” and
each of them is paired with a corresponding TFN. These values
represent the intensity of preference or priority for each criterion
in pairwise comparisons between the most and least favorable
factors. These fuzzy comparisons are the foundation for building
the FBWM decision matrix and then deriving the fuzzy optimal
weights of the factors identified. To give an example, if a specialist
judged Factor A to be “very important” than Factor B, then such a
valuation would be converted into the TFN (5/2, 3, 7/2). Such TFNs
are subsequently utilized to calculate fuzzy consistency ratios, de-
fuzzify (using the centroid method), and ultimately give the crisp
priority weights that dictate the ranking of inclusion factors.

Step 3. Identify the best and worst performances: Determine
the most important (best) and least important (worst) factors for
each expert, given by C; and C,, respectively.

Step 4. Calculate the relative degrees of importance: Calculate
the relative degrees of importance for each criterion by compar-
ing the performance of each alternative to the best and worst per-
formances for that criterion. The obtained fuzzy best-to-others
(BO) vector is: A = (dg;, gy, ... ,dp,) and the others-to-worst
(OW) vector can be obtained as: Ay = (A, Gy o s Bu),
where Ay and Ay, are the vectors. We used constrained optimi-
zation to find the optimal weights (W}, #;, ..., W, ) for the vec-
tors, using the steps shown in Appendix A.

Step 5. Aggregate and rank the relative importance values:
Aggregate and rank the relative importance values for each cri-
terion across all alternatives to obtain the final weights for each
criterion using the expression given in Appendix A.

Step 6. Consistency check: Check the consistency by using the
expression shown in Appendix A.

4 | Numerical Results

The following steps were used to evaluate the factors impacting
the inclusivity of women in the logistics and supply chain industry:

Step 1. Identification of inclusive workforce factors: The factors
were initially identified from the literature and expert opinions.
A total of 25 factors were identified for the existing study and are
presented in Table 1.

Step 2. Refining the factors using FDM: FDM is utilized to short-
list the classified factors by using Equations (1) and (2). The ques-
tionnaire includes instructions on how to provide their judgments
using fuzzy scales, as provided in Appendix B and Table BI.

Step 3. Prioritization using the FBWM: After the factors are
shortlisted, FBWM is employed to prioritize the categories and
their factors, determining the weights or importance levels
for each factor with the relevant questionnaire as provided in
Appendix C and Tables C1-CS8.

4.1 | Finalizing the Inclusive Workforce Factors

During the first stage of analysis, the FDM was used to test and
validate the list of factors affecting workforce inclusivity for
women in logistics and the supply chain. The experts were re-
quested to rate each of the factors on how significant they were
using a fuzzy scale, enabling them to provide judgments that
account for uncertainty and subjectivity. Each expert's rating
was translated into TFNs for the minimum value (I(y)), most
likely value (m(y)), and maximum value (u(y)) of their opin-
ion. These fuzzy answers were then collected and processed
to calculate the fuzzy consensus threshold (D, ) for each factor.
The value at which the agreement between the experts, and
thus each factor's inclusion in the final list, was obtained is the
threshold value (y =0.412), which is presented in Table 4.

A total of 18 factors were shortlisted through this process, as pro-
vided in Table 5. Later, the FBWM was applied to the finalized
factors. The finalized factors were again discussed with the ex-
perts. The factors were categorized into three main categories: (i)
employee growth and culture (EGC) factors, (ii) inclusive busi-
ness ecosystem (IBE) factors, and (iii) accessibility and diversity
factors (ADF).

4.2 | Prioritization of Main Categories

The experts were requested to determine the most and least im-
portant factors that influence the inclusiveness of women in the
logistics and supply chain industry. A pairwise comparison on a
fuzzy linguistic scale was conducted to indicate how much more
significant the best category was than the others, and how much
less significant each category was than the worst. This two-way
comparison format enhances the consistency and reliability of
the expert responses. Table 6 shows the BO and OW vectors for
the principal categories based on aggregated expert judgments.
These fuzzy comparisons were crucial in building the FBWM
optimization model, which was then employed to compute the
fuzzy and defuzzified weights of each category.

Corporate Social Responsibility and Environmental Management, 2025
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TABLE 4 | Finalizing factors using the FDM.

Notations Name of the factors u®) ly) D, Decision
IWF1 Safe and respectful workplace 0.944 0.306 0.548 Accept
IWF2 Network of supportive employee resource groups 0.500 0.000 0.250 Reject
IWEF3 Catering to unconscious bias 0.890 —0.015 0.441 Accept
IWF4 Cross-functional training programs 0.877 —0.002 0.438 Accept
IWF5 Workplace diversity training 0.852 0.023 0.432 Accept
IWF6 Gender-inclusive policies 0.944 0.306 0.548 Accept
IWEF7 Inclusive recruitment practices 0.375 0.000 0.188 Reject
IWF8 Initiatives for return-to-work programs 0.944 0.306 0.548 Accept
IWF9 STEM outreach programs 0.869 0.006 0.436 Accept
IWF10 Transparent promotion criteria 0.375 0.000 0.188 Reject
IWF11 Representation of women in leadership positions 0.988 0.262 0.560 Accept
IWF12 Programs for mentorship of women 0.869 0.006 0.436 Accept
IWF13 Skill development workshops 0.891 —0.016 0.442 Accept
IWF14 Education toward allied areas of supply chain 0.500 0.000 0.250 Reject
IWF15 Executive coaching 0.913 0.337 0.541 Accept
IWF16 Flexible work arrangements 0.988 0.262 0.560 Accept
IWF17 On-site facilities 0.869 0.006 0.436 Accept
IWF18 Health and wellness programs 0.880 —0.005 0.439 Accept
IWF19 Assimilation of work-life integration policies for women 0.500 0.000 0.250 Reject
IWF20 Inclusive communication 0.905 —0.030 0.445 Accept
IWF21 Supporting women-owned businesses 0.977 0.273 0.557 Accept
IWF22 Gender-inclusive supply chain practices 0.869 0.006 0.436 Accept
IWF23 Ethical and fair sourcing 0.796 —0.296 0.324 Reject
IWF24 Awareness and advocacy 0.375 0.000 0.188 Reject
IWF25 Capacity building and support 0.886 —0.011 0.440 Accept

Similarly, the BOs and OW responses for EGC factors are pro-
vided in Table 7.

The BOs and OW responses for IBE factors are provided in
Table 8.

The BOs and OW responses for ADFs are provided in Table 9.

Using the steps of the FBWM, the final weights for the main
categories are provided in Table 10.

The final weights for EGC factors are provided in Table 11.
The final weights for IBE factors are provided in Table 12.
The final weights for ADFs are provided in Table 13.

The weights of the EGC factors by each DM are provided in
Figure 1.

The weight of the IBE factors by each DM is provided in
Figure 2.

The weight of the ADFs by each DM is provided in Figure 3.

5 | Findings and Discussions

This study delves into the critical factors identified as essential
for fostering an inclusive workforce for women in this indus-
try, prioritized through a rigorous application of the FDM and
FBWM. Table 14 demonstrates the global weights and ranks
of all factors. The identified factors were clubbed under three
categories: EGC, IBEs, and ADFs. The factors were ranked ac-
cordingly and discussed in the subsequent portion.

The global ranking of factors influencing the development of an
inclusive workforce for women in the logistics and supply chain
industry highlights the highest priority of factors associated with
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TABLES5 | Finalized inclusive workforce factors for further analysis.

TABLE 6 | Best-to-others and others-to-worst for main categories.

New
Main categories Name of the factors  notations
Employee growth Safe and respectful EG1
and culture factors workplace
(EGC) Catering to EG2
unconscious bias
Workplace diversity EG3
training
Representation of EG4
women in leadership
positions
Programs for EG5
mentorship of women
Inclusive business Gender-inclusive IB1
ecosystem factors policies
(IBE) Initiatives for return- 1B2
to-work programs
STEM outreach 1B3
programs
Flexible work 1B4
arrangements
On-site facilities IB5
Supporting women- IB6
owned businesses
Gender-inclusive 1B7
supply chain practices
Accessibility and Cross-functional AD1
diversity factors training programs
(ADF) Skill development AD2
workshops
Executive coaching AD3
Health and wellness AD4
programs
Inclusive AD5
communication
Capacity building AD6

and support

the category IBE, with a weight of 0.505. IBE reports the wider
organizational practices and external partnerships that assist gen-
der inclusiveness in this industry. The ranking of factors within
this category concentrates on the requirement to develop a holis-
tic and supportive business environment, spreading beyond the
workplace. Next, the category ADF obtains a weight of 0.297.
ADF encompasses the initiatives and programs intended to im-
prove employees' skills, well-being, and overall inclusion within
the workplace. The factors under this category reflect the critical
components essential for constructing a condition that supports
diverse talent and encourages equal access to opportunities. The
factors under the category EGC obtain a weight of 0.198.

Others-to-
Best-to-others (BO) worst (OW)

EGC IBE ADF EGC IBE ADF

DM1 Al EI VI EI Al VI
DM2 VI EI FI EI VI FI
DM3 Al EI VI WI Al EI
DM4 VI EI FI ElI VI EI
DM5 Al WI EI EI Al VI
DM6 VI EI EI EI VI FI
DM7 Al EI Al WI Al EI
DM8 EI WI Al VI WI EI
DM9 Al EI Al EI Al EI
DM10 VI WI EI EI FI VI
DM11 Al WI EI EI Al VI
DM12 FI EI WI EI FI WI

The factors within the EGC reveal a clear pathway for organiza-
tions to enhance inclusiveness. Such initiatives support women
in the logistics and supply chain industry and contribute to de-
veloping a more innovative and productive organization. The
priority structure of these factors indicates that organization-
level strategies such as gender-inclusive supply chain practices,
women-owned business support, and the provision of on-site
facilities deliver the greatest impact in advancing inclusivity
(Holmes and Marra 2022). By integrating gender inclusiveness
into supply chain operations and external partnerships, orga-
nizations are able to enable far-reaching changes that bene-
fit not just their internal workforce but the wider professional
and economic environment. Significantly, factors like gender-
inclusive supply chain practices and supporting women-owned
businesses are ranked among the top three priorities, indicating
the strategic need to adopt an outward perspective and craft pol-
icies, partnerships, and procurement practices that extend the
organizational commitment to gender equality far beyond the
boundaries of the corporate sphere (Kumar et al. 2023).

In the analysis of global weights, gender-inclusive supply chain
practices (IB7) obtain the highest rank, highlighting the require-
ment to assimilate gender inclusiveness into supply chain opera-
tions. This involves confirming that suppliers and partners adhere
to gender-inclusive policies and practices, thereby encouraging di-
versity throughout the supply chain (Pike and English 2022). For
example, organizations like Unilever have dedicated themselves
to working with suppliers that support gender equality, thereby
promoting an inclusive ecosystem. This approach improves the
organization's reputation and supports broader social change by
inspiring inclusive practices across the industry (Unilever 2023).

The results show that skill development workshops (AD2) are
ranked second in the analysis, underlining the significance of con-
tinuous learning and professional development. These workshops
allow employees to attain new and enhance existing skills, thereby
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TABLE 7 | Best-to-others and others-to-worst responses for employee growth and culture factors.
Best-to-others (BO) Others-to-worst (OW)
EG1 EG2 EG3 EG4 EG5 EG1 EG2 EG3 EG4 EG5
DM1 EI Al VI Al VI Al VI FI EI FI
DM2 WI FI EI Al VI Al VI Al EI FI
DM3 WI VI EI Al VI Al FI VI EI WI
DM4 WI EI EI Al VI VI Al Al EI FI
DM5 EI Al FI Al Al Al EI FI WI WI
DMe6 WI VI EI Al VI Al FI VI EI EI
DM?7 WI EI WI Al VI Al VI Al WI EI
DMS8 EI WI EI VI VI VI WI VI WI EI
DM9 WI VI EI Al FI Al FI VI EI WI
DM10 WI VI EI Al VI Al EI VI WI FI
DM11 EI FI EI VI Al Al FI VI EI WI
DM12 EI FI EI VI EI Al FI VI EI Al
TABLE 8 | Best-to-others and others-to-worst responses for inclusive business ecosystem factors.
Best-to-others (BO) Others-to-worst (OW)

IB1 I1B2 I1B3 IB4 IB5 IB6 IB7 IB1 IB2 IB3 IB4 IB5 IB6 IB7
DM1 Al VI FI VI VI VI EI EI WI FI WI WI FI Al
DM2 Al Al Al VI VI VI EI EI EI WI FI FI FI Al
DM3 Al Al Al VI VI VI EI EI EI EI WI FI FI Al
DM4 Al Al Al Al VI VI EI EI EI EI EI WI FI VI
DM5 Al Al VI VI VI EI WI EI WI FI WI WI Al Al
DM6 Al Al VI VI WI EI WI EI EI WI FI VI Al Al
DM?7 Al VI VI VI EI WI WI EI WI FI VI Al Al Al
DMS8 VI FI WI EI WI EI FI EI WI FI WI VI VI FI
DM9 Al VI VI EI WI WI WI EI WI FI VI Al Al Al
DM10 EI EI WI FI VI Al Al Al Al VI VI EI WI WI

DM11 Al VI VI VI VI EI
DM12 Al Al Al VI Al VI

WI EI EI EI ElI
EI

WI Al VI

EI EI WI FI EI WI Al

increasing their competitiveness and prospects for career develop-
ment. This helps ensure that all employees, including women, have
the tools needed to succeed and grow within the organization.

Supporting women-owned businesses (IB6) ranks as the third
most important factor, identifying the value of empowering
women entrepreneurs and incorporating them into the supply
chain. Organizations can encourage economic empowerment
and diversity by actively supporting women-owned businesses.
Initiatives such as procurement policies that rank women-owned
suppliers can considerably impact the inclusiveness of the busi-
ness ecosystem. For instance, Walmart has initiatives to enhance

the brands/products held by women in its supply chain, reflecting
a commitment to accompany female entrepreneurs (IFC 2018).

On-site facilities (IB5) rank as the fourth inclusive workforce
factor, underlining the need for providing facilities that meet
the requirements of women at the workplace. This can include
childcare facilities, nursing rooms, and other amenities that
assist women in balancing work and personal responsibili-
ties. Companies like Google offer extensive on-site facilities
to encourage their diverse workforce, signifying how such
amenities can enhance job satisfaction and retention (Kumar
et al. 2023).
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TABLE 9 | Best-to-others and others-to-worst responses for accessibility and diversity factors.
Best-to-others (BO) Others-to-worst (OW)
AD1 AD2 AD3 AD4 AD5 AD6 AD1 AD2 AD3 AD4 AD5 AD6
DM1 VI EI Al Al Al VI WI Al FI WI EI WI
DM2 VI EI Al Al Al VI VI Al WI EI EI FI
DM3 VI EI Al Al Al VI WI Al EI EI EI FI
DM4 WI WI WI WI VI EI VI Al FI WI EI VI
DM5 EI WI VI VI Al WI VI Al FI WI EI VI
DMe6 Al EI Al Al Al Al VI Al FI WI EI EI
DM7 WI WI WI VI w EI VI Al WI EI EI FI
DMS WI WI WI WI FI VI EI VI WI EI FI EI
DM9 VI EI VI Al Al VI VI Al WI EI EI FI
DM10 FI WI WI WI VI EI EI Al WI WI EI FI
DM11 Al EI Al Al Al VI EI Al WI WI EI FI
DM12 WI WI VI WI WI EI WI Al EI EI EI FI
TABLE 10 | Final weights for main categories. TABLE 11 | Final weights for employee growth and culture factors.
EGC IBE ADF EG1 EG2 EG3 EG4 EG5
DM1 0.125 0.601 0.274 DM1 0.380 0.134 0.206 0.073 0.206
DM2 0.167 0.535 0.299 DM2 0.298 0.192 0.317 0.073 0.120
DM3 0.171 0.645 0.184 DM3 0.324 0.136 0.333 0.094 0.114
DM4 0.212 0.563 0.225 DM4 0.234 0.303 0.278 0.070 0.115
DM5 0.125 0.438 0.437 DM5 0.444 0.111 0.222 0.111 0.111
DM6 0.167 0.417 0.416 DM6 0.346 0.140 0.342 0.076 0.096
DM7 0.167 0.667 0.167 DM7 0.302 0.251 0.302 0.065 0.079
DMS 0.542 0.296 0.162 DMS 0.244 0.184 0.337 0.134 0.101
DM9 0.167 0.667 0.167 DM9 0.318 0.134 0.327 0.092 0.129
DM10 0.167 0.359 0.474 DM10 0.338 0.097 0.345 0.078 0.141
DM11 0.125 0.438 0.437 DM11 0.464 0.175 0.111 0.107 0.143
DM12 0.240 0.436 0.324 DM12 0.263 0.172 0.226 0.075 0.263
AVERAGE 0.198 0.505 0.297 AVERAGE 0.330 0.169 0.279 0.087 0.135
Rank 3 1 2 RANK 1 3 2 5 4

The fifth-ranked factor, safe and respectful workplace (EG1),
underscores the fundamental need for a work setting where all
employees feel secure and respected. This factor is paramount
because a safe and respectful workplace forms the foundation
for all other inclusiveness initiatives. Other efforts to promote
diversity and inclusion may be undermined if physical and
psychological safety is not ensured. Companies like Maersk
have implemented strong policies and procedures to prevent
harassment and discrimination, demonstrating a promise
of creating an understanding environment that encourages

all employees, particularly women, to thrive (Economic
Times 2023).

Flexible work arrangements (IB4) are also critical for develop-
ing an IBE and ranked as sixth in the analysis. Policies, such
as telecommuting, flexible working timings, and job sharing,
can encourage employees to handle their work-life balance in
an efficient manner. These arrangements are mostly benefi-
cial for women, who frequently bear a major part of caregiving
duties. IBM's flexible work policies have been commended for
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TABLE 12 | Final weights for inclusive business ecosystem factors.

IB1 IB2 IB3 IB4 IB5 IB6 IB7
DM1 0.076 0.098 0.177 0.098 0.098 0.124 0.329
DM2 0.101 0.073 0.101 0.101 0.143 0.143 0.339
DM3 0.087 0.087 0.083 0.110 0.136 0.136 0.361
DM4 0.085 0.085 0.085 0.112 0.153 0.153 0.374
DM5 0.070 0.072 0.115 0.091 0.093 0.303 0.256
DM6 0.064 0.060 0.078 0.099 0.202 0.263 0.233
DM7 0.051 0.100 0.103 0.112 0.246 0.194 0.194
DMS8 0.098 0.186 0.152 0.107 0.163 0.237 0.057
DM9 0.057 0.061 0.083 0.204 0.198 0.198 0.198
DM10 0.234 0.240 0.167 0.166 0.068 0.062 0.062
DM11 0.082 0.108 0.108 0.084 0.115 0.294 0.210
DM12 0.094 0.094 0.091 0.142 0.086 0.115 0.376
AVERAGE 0.092 0.105 0.112 0.119 0.142 0.185 0.249
RANK 7 6 5 4 3 2 1
TABLE 13 | Final weights for accessibility and diversity factors. — EG 1
AD1 AD2 AD3 AD4 AD5 ADé6 DMI —EG2
DM1 0140 0405 0120 0105 0.088 0.142 DMI2 gi DM2 EG3
DM2 0.167 0366 0.112 0.076 0.115 0.164 b4
DMI1 DM3 a—EG5
DM3 0.128 0417 0.096 0100 0.100 0.158
DM4 0.194 0.263 0.171 0115 0.072 0.185
DM10 DM4
DM5 0.274 0.266 0.112 0.083 0.077 0.189
DM6 0.136 0.383 0.136 0.136 0.136 0.074
DM7 0.196 0270 0.125 0.075 0.146 0.188 oMP DM
DMS8 0.159 0.201 0270 0.159 0.132 0.078 DMS DM6
DM9 0.169 0370 0.120 0.077 0.106 0.158 DM7

DM10 0.093 0.338 0.142 0.142 0.070 0.216
DM11 0.100 0.434 0.101 o0.101 0.101 0.164
DM12 0.131 0.284 0.079 0.154 0.154 0.198
Average 0.157 0.333 0.132 0.110 0.108 0.160
Rank 3 1 4 5 6 2

facilitating employees to accomplish better work-life balance,
leading to improved productivity and job satisfaction (Vohra
et al. 2024).

STEM outreach programs (IB3) ranked at seventh place
are necessary for addressing gender discrepancies in con-
ventionally male-dominated domains. Outreach programs
concentrate on accompanying young women and girls with
an emphasis on careers in STEM. This can help develop a
pipeline of diverse talent for the logistics and supply chain

FIGURE1 | Weights of the employee growth and culture factors by
each DM.

industry (Beck et al. 2022). For instance, organizations like
Intel have STEM outreach initiatives intended to motivate the
next generation of female engineers and scientists (Lane and
Id-Deen 2023).

Workplace diversity training (EG3) is the eighth most important
factor. It highlights the necessity to educate employees on di-
versity, equity, and inclusion principles. Diversity training pro-
grams are critical in tackling and mitigating unconscious biases,
developing a culture of respect and inclusion, and equipping em-
ployees with the skills and training needed to work effectively
in diverse teams. For example, DHL has integrated extensive
diversity training into its organizational development programs,
and this has been instrumental in promoting an inclusive cul-
ture (DHL 2023).
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Initiatives for return-to-work programs (IB2) are another criti-
cal factor and are fundamental for supporting women who take
career breaks, often for caregiving purposes, to re-enter the
workforce. Such programs can include refresher courses, men-
torship, and flexible working alternatives to assist returnees in
updating their skills and reintegrating into their careers. For
example, in the company Intuit, there is a returnship program
which offers necessary support and training for back into the
technology workforce after a career break (Intuit 2015). Such
initiatives help maintain experienced talent and diminish the
career progression gap that often results from stretched breaks
(Read et al. 2020; Wolf and Brenning 2023).

Capacity building and support (AD6) is the tenth most im-
portant factor; it concentrates on strengthening employees’
competencies through targeted support and resources. This
can include providing admittance to educational resources,
assisting networking prospects, and offering career counsel-
ing. Organizations like Deloitte have robust capacity-building
programs that empower employees by providing the support
needed to navigate their career paths effectively (Deloitte
Consulting 2020).

Cross-functional training programs (AD1) are ranked eleventh,
emphasizing the value of exposing employees to various func-
tions within the organization. These programs enable employ-
ees to advance a wider understanding of the business, improve
their versatility, and prepare for leadership responsibilities
(Kossek et al. 2017). By participating in cross-functional train-
ing, employees can break down silos and foster collaboration
across departments. General Electric has successfully executed
cross-functional training programs, which have been influential
in developing well-rounded leaders who understand various fac-
ets of the business (Kroes et al. 2024).

Gender-inclusive policies (IB1) form the groundwork for an
IBE. These policies ensure that organizational practices are
fair and equitable; these practices cover aspects such as hiring,
promotions, pay equity, and anti-discrimination measures.
Organizations like Amazon have accepted stringent gender-
inclusive policies to ensure that their workplaces are fair and
supportive for all employees, thus encouraging inclusiveness.
By prioritizing gender-inclusive supply chain practices, sup-
porting women-owned businesses, providing on-site facili-
ties, offering flexible work arrangements, and creating robust
return-to-work initiatives can construct a comprehensive and
supportive environment in the organizations (Primecz and
Pelyhe 2023). Such efforts not only improve gender diversity
but also enhance resilience and competitiveness in the busi-
ness ecosystem.

Executive coaching (AD3) is another critical factor ranked at
thirteenth place, concentrating on personalized development
for high-potential employees. Executive coaching provides tai-
lored guidance and feedback, facilitating individuals to improve
their leadership skills and direct complicated organizational
dynamics.

Catering to unconscious bias (EG2) is ranked fourteenth, re-
flecting the importance of acknowledging and addressing the
subtle, often unintentional biases that can affect decision-
making and conduct in the workplace (Holmes and Marra 2022).
Unconscious bias training aids employees in recognizing their
own biases and developing strategies to mitigate their impact.
This is crucial for ensuring fair treatment and equal chances for
all employees.

Health and wellness programs (AD4) are important for encour-
aging the overall well-being of employees. These programs can
include leads for physical health training, mental well-being
support, and wellness activities that assist employees in sustain-
ing a healthy work-life balance (Hall et al. 2023). Organizations
like Johnson & Johnson have complete health and wellness
programs accommodating to workforce diversity requirements,
identifying that well-being is critical to employee engagement
and productivity (Shanafelt and Noseworthy 2017).

Inclusive communication (ADS5) ensures that every employee
feels valued and heard and is placed at the sixteenth position.
This comprises implementing communication practices that
are clear and considerate of diverse perceptions. Effective
inclusive communication supports a sense of belonging and
makes sure that every employee is informed and engaged.
Microsoft has executed inclusive communication strategies
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TABLE 14 | Global weights of the inclusive workforce factors.

Categories Weights Factors Local weights Global weights Rank
EGC 0.198 EG1 0.330 0.065 5
EG2 0.169 0.033 14
EG3 0.279 0.055 8
EG4 0.087 0.017 18
EG5 0.135 0.027 17
IBE 0.505 IB1 0.092 0.046 12
1B2 0.105 0.053 9
IB3 0.112 0.057 7
1B4 0.119 0.060 6
1B5 0.142 0.072 4
1B6 0.185 0.094 3
1B7 0.249 0.126 1
ADF 0.297 AD1 0.157 0.047 11
AD2 0.333 0.099 2
AD3 0.132 0.039 13
AD4 0.110 0.033 15
ADS5 0.108 0.032 16
AD6 0.160 0.047 10

that encourage transparency and inclusivity, facilitating the
development of a cohesive and supportive workplace culture
(Mukherjee 2020).

Programs for mentorship of women (EG5) are another factor
at the seventeenth place, emphasizing the function of mentor-
ship in supporting women's career paths. Effective mentorship
programs connect women with experienced mentors who can
give direction, support, and opportunities for enhancing their
careers. FedEx's mentorship initiatives have proven effective in
helping women navigate their careers to attain leadership posi-
tions, thereby contributing to a more inclusive leadership pipe-
line (FedEx 2023).

Representation of women in leadership positions (EG4) is
ranked last in the analysis. This is needed for setting an exam-
ple and demonstrating an organization's commitment to gender
inclusiveness. Women in leadership positions can provide role
models for other women and ensure that diverse viewpoints are
represented in decision-making. Maersk's efforts to increase
female representation in senior roles highlight the importance
of this factor (Economic Times 2023). By promoting women to
leadership positions, organizations can drive cultural change
and make sure that inclusiveness is embedded at every level of
the organization.

This study features the importance of having an inclusive work-
force by focusing on potential elements across three main catego-
ries: EGC, IBEs, and ADFs. It emphasizes that promoting a safe
and respectful workplace, providing comprehensive diversity

training, and addressing unconscious bias are important for
constructing an inclusive organizational culture. Additionally,
supporting women-owned businesses and executing gender-
inclusive practices throughout the supply chain is fundamental
for developing a broader and more IBE. Furthermore, propos-
ing skill development workshops, capacity-building support,
and health and wellness programs is vital for improving acces-
sibility and diversity, and for ensuring all employees have the
opportunities and resources they require to succeed. These syn-
chronized initiatives not only promote gender inclusion but also
assist in advancing organizational performance, creativity, and
resilience.

Hence, this study not only confirms existing knowledge in
the literature but also offers a refined, data-driven structure
for understanding the complex nature of workforce inclusive-
ness for women in logistics and supply chains. By categorizing
the identified factors into three key dimensions, EGC, IBE,
and ADF, the study synthesizes distinct elements discovered
in previous research (Cook and Glass 2014; Bodrozi¢ and
Gold 2024) and evaluates them through a rigorous prioritiza-
tion framework. This methodologically novel amalgamation
of FDM and FBWM allowed for ranking not just based on con-
ceptual importance but on expert consensus about practical
applicability. Moreover, the study enhances the discourse on
gender inclusivity by underlining specific under-represented
factors, such as support for women-owned businesses, inclu-
sive communication practices, and STEM outreach, demon-
strating their relative importance over more traditional factors
like promotion criteria or policy awareness. These insights
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bridge the often theoretical nature of diversity studies and the
practice-oriented needs of logistics and supply chain profes-
sionals. This arrangement with improved literature makes the
findings not only reflective of past academic work but also di-
rectly applicable to advancing gender inclusivity in real-world
industrial contexts.

6 | Managerial Implications

The results of this study carry considerable executive and stra-
tegic implications for organizations functioning in the logis-
tics and supply chain industry. Beyond the identified potential
factors, broader implications underline the requirement to
adopt inclusiveness and leverage diversity to attain sustain-
able success.

The findings highlight that fostering gender inclusivity in lo-
gistics and supply chains requires a multi-dimensional strat-
egy that integrates organizational culture, business ecosystem
practices, and accessibility measures. Managers should embed
gender inclusivity into core supply chain operations by adopt-
ing procurement and partnership policies that actively engage
women-owned businesses and ensure fair representation
across suppliers and contractors. Organizations can promote
a culture that values diversity and raises belonging among
all employees by fostering inclusiveness at the highest levels.
Developing comprehensive diversity and inclusion strategies
is crucial for inserting inclusiveness into the organizational
fabric. Such strategies should be affiliated with broader busi-
ness objectives and be sustained by measurable objectives and
metrics. Integrating diversity and inclusion initiatives into
core business practices permits organizations to create in-
clusiveness, a fundamental characteristic of their operations,
rather than a peripheral concern.

Inclusive recruitment and retention practices are necessary for
attracting and maintaining a diverse workforce. Organizations
should proactively seek candidates from underrepresented
groups, engaging targeted outreach, inclusive job descriptions,
and diverse interview panels to attain the same. Moreover, cre-
ating an inclusive workplace culture is essential for holding
diverse talent. By offering supportive networks, professional
development opportunities, and flexible work arrangements,
organizations may promote an environment where all workers
feel appreciated and encouraged. Investment in training and
development programs that support inclusiveness is crucial
to constructing a culture of diversity and respect in the orga-
nization. Establishing a culture of equity is done through end-
to-end diversity and inclusion policies supported by leadership
commitment.

Implementing flexible work policies is essential for accom-
modating the diverse needs of employees. Flexible work pro-
visions can assist employees in balancing their professional
and personal obligations. By offering flexibility, organizations
reflect their support for employees’ well-being and work-life
balance, eventually improving job satisfaction and produc-
tivity. Ensuring equal pay and anti-discrimination policies is
also important for generating a fair and equitable workplace.
Organizations must perform frequent pay audits to identify

and correct gender pay disparities. Additionally, strict anti-
discrimination policies should be imposed, with clear proce-
dures for reporting and solving instances of discrimination.
By promoting equality and fairness, organizations can pro-
mote employee trust and confidence and improve their repu-
tation as inclusive employers.

Establishing supportive networks and mentorship programs
can considerably impact the career growth of women and other
underrepresented groups. Formal mentoring programs offer
noteworthy guidance, support, and networking prospects to em-
ployees at all levels. Furthermore, ERGs may encourage a feel-
ing of community and belonging by connecting employees with
peers who share similar experiences and difficulties. Forming
strategic alliances and industry partnerships can improve an
organization's diversity efforts by providing access to diverse
talent pools. It can also help in sharing best practices and in of-
fering joint training and development programs. Collaborating
with external stakeholders establishes a commitment to inclu-
siveness and can improve the organization's reputation and
employer brand. Thus, incorporating inclusivity and diversity
is both a moral duty and a strategic requirement for logistics
and supply chains. Organizations that use the above-mentioned
methods and practices are more likely to develop a workplace
where all workers feel appreciated and empowered to provide
their views and abilities to attain common goals.

Finally, collaboration with universities to encourage young
women to participate in the field of STEM can add to the pipe-
line of future capacity for supply chains and logistics. Early
exposure, internships, and sponsorship programs can reduce
long-term underrepresentation of women in technical and op-
erational roles. Together, such management steps can foster a
sustainable, diverse workforce that reinforces organizational
strength, stimulates supply chain innovation, and accommo-
dates greater corporate responsibility needs.

Developing and aligning comprehensive diversity and inclusion
strategies with overall business objectives ensures that inclu-
siveness is not just a peripheral concern but a core element of
operations. By fostering such a culture, organizations can create
a sense of belonging, improve innovation, and enhance collec-
tive performance. From a managerial perspective, the global
rankings highlight the importance of focusing on the broader
business ecosystem to drive gender inclusiveness. Beyond inter-
nal HR practices, the creation of gender-inclusive supply chain
standards and supplier diversity requirements fosters equity
throughout the value chain. Partnerships with women-owned
businesses, investments in supportive on-site facilities, and tar-
geted capacity-building and development programs for women
all prove crucial. These actions not only prepare women for lead-
ership and broaden the talent pool but also send a clear message
to current and potential employees that the organization is ded-
icated to diversity and inclusion.

Thus, embedding diversity into recruitment, retention, and
daily culture is vital for lasting impact. Proactive outreach,
transparent promotion criteria, zero-tolerance harassment pol-
icies, flexible work arrangements, and regular pay audits help
build a respectful, equitable environment. Additional support
through mentoring programs, ERGs, and industry partnerships
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further empowers underrepresented groups. Ultimately, mak-
ing inclusivity a strategic priority is both a moral responsibility
and a business imperative, enabling logistics and supply chain
organizations to attract, retain, and empower a diverse work-
force that drives collective success.

7 | Conclusions, Limitations and Future Research
Directions

The existing study has recognized and ranked key factors add-
ing to an inclusive workforce for women in the logistics and
supply chain industry. Such findings reflect the significance
of leadership commitment, supportive and inclusive practices
for building a work setting where women can grow and add to
organizational success. The ranking of these factors provides
valuable insights for managers and policymakers to improve
gender inclusiveness in the logistics and supply chain industry.
Organizations can develop targeted strategies to address sys-
temic barriers and create a more inclusive workplace culture
by concentrating on areas such as leadership representation,
mentorship opportunities, and diversity training. Moreover, the
adoption of fuzzy multi-criteria decision-making methods offers
a systematic approach to prioritizing inclusiveness factors, thus
enhancing the reliability of the study's results.

The study establishes that factors related to the IBE, such
as gender-inclusive supply chain practices and supporting
women-owned businesses, underscore the need to extend di-
versity efforts beyond internal HR practices and embed them
within organizational partnerships and procurement strate-
gies. This study uncovers three distinct findings that are cru-
cial to furthering gender inclusivity in the logistics and supply
chain sector. First, the study discovers that IBE-related fac-
tors, that is, gender-inclusive supply chain management and
women-owned business empowerment, have overarching
global significance with regard to the necessity to extend di-
versity initiatives beyond internal HR practices and integrate
them into organizational partnerships and procurement sys-
tems. Second, the application of a hybrid approach that com-
bines FDM and FBWM is revealed to be significantly effective
in rigorously determining, validating, and ranking critical in-
clusiveness factors, hence making a major methodological con-
tribution that surpasses conventional qualitative evaluations.
This dual-method application offers a more rigorous, transpar-
ent, and replicable means of evaluating the relative importance
of various drivers of inclusivity, advancing methodological so-
phistication in diversity research.

It is critical to identify the limitations of this study. First, the
study's conclusions are based on expert views, which may be
influenced by subjective judgments and biases. Although ef-
forts are made to confirm that varied opinions are included,
there may be inherent limitations in the sample selection pro-
cess. Furthermore, the study's importance on gender inclusivity
may overlook other aspects of diversity, such as color and so-
cioeconomic position, all of which play important functions in
determining workplace dynamics. Furthermore, the findings’
generalizability may be constrained due to the logistics and
supply chain industry's distinctive environment and features.
Different sectors and organizational circumstances may require

specific measures to solve inclusivity concerns; thus, attention
should be exercised when extrapolating the study's conclusions
to other industries or areas.

Despite these limitations, this study provides a foundation for
future research that can improve gender inclusiveness in the
logistics and supply chain industry. Future studies could dis-
cover additional factors influencing inclusiveness, such as or-
ganizational climate, career advancement opportunities, and
work-life balance policies. Furthermore, longitudinal studies
might follow the usefulness of diversity programs over time,
providing information about their long-term effects on organi-
zational performance and employee outcomes. Thus, this study
improves the research on workplace diversity and inclusion
by offering actionable insights and methodological advances.
Prioritizing the characteristics highlighted in this study and
implementing focused interventions can assist organizations in
developing a more inclusive and equitable work setting that ben-
efits both workers and the industry as a whole. Finally, encour-
aging gender inclusivity is a strategic condition for organizations
planning to succeed in an increasingly varied and competitive
environment.
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Appendix A

Fuzzy Best Worst Method

The crisp weights, namely the Graded Mean Integration Representation
(GMIR) of fuzzy weights of all the factors. The GMIR of a TFN

(l m;, u; ) represents the ranking of TFNs by the following math-
ematlcal formula (Guo and Zhao 2017).

L+4m; +u;
_ i
R(a)) = —— (A1
The consistency of the solution is calculated as follows:
Consistency ratio = L (A2)
consistency index

The value of a consistency ratio closer to “0” shows more consistency,
whereas values closer to 1 show less consistency (Rezaei 2015).

The optimal fuzzy weight for each criterion is the one where, for each

fuzzy pair W,/ W and W /W, it should have =* W =g and ; =,
To satisfy these condltlons for all ], it should determine a solutlon where

W»
the maximum absolute gaps I == aBj l'and | 57 = %w | for all j are
minimized. We use the followmg constrained optlmlzatlon problem to

~%
determine the optimal fuzzy weights (W], #W, ..., W ).
. Wy - Wi =
min maXJ :—asj,M——ajw

J w

Subject to

where Wy = (Iy,mpy,u¥), W, = (l‘.”,m‘f",u‘.“’), Wy = (I, m?, u),

ay = (ly myup ) and g, = (1
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The above constrained optimization problem can be converted to the
following nonlinearly constrained optimization problem.

minE
Subject to
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where & = (l}. S, )

Considering I < m¥ < u!, we assume E = (k*,k*, k*), k* <%, then the
above optimization problem can be transformed to:

min &*

Subject to

" m%, u?
( B B B) _ (lBj’mequ) < (k*,k*,k*)

w w w
(l}. ,mj.,uj.)

(B iy )

= (B s )| < 7,7, K

Z;lle(WJ =

By solving this problem, we obtain the optimal fuzzy weights.
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Appendix B
Questionnaire for Refining the Factors Using FDM
Dear Expert,

Thank you for participating in this Fuzzy Delphi study aimed at as-
sessing the importance of various factors for creating an inclusive
workforce for women in the logistics and supply chain industry. Your
expertise and insights are invaluable to this research. Please rate the
importance of each factor listed below using the provided linguistic
terms and corresponding triangular fuzzy numbers in Table B1.

TABLE B1 | Rating for inclusive workforce factors.

Instructions

« Please rate each factor based on its importance for creating an inclu-
sive workforce for women in the logistics and supply chain industry.

» Use the provided linguistic terms and corresponding triangular
fuzzy numbers to express your judgment.

« Consider the potential impact of each factor on fostering diversity,
gender equality, and inclusion in the industry.

« Your responses will be kept confidential and anonymized for analysis.

Very likely Somewhat Somewhat Very unlikely
Notation Name of factors (ED) likely (I) Neutral (MI) unlikely (LI) (NI)
IWF1 Safe and respectful workplace
IWF2 Network of supportive employee
resource groups
IWF3 Catering to unconscious bias
IWF4 Cross-functional training programs
IWF5 Workplace diversity training
IWF6 Gender-inclusive policies
IWF7 Inclusive recruitment practices
IWF8 Initiatives for return-to-work
programs
IWF9 STEM outreach programs
IWF10 Transparent promotion criteria
IWF11 Representation of women in
leadership positions
IWF12 Programs for mentorship of women
IWF13 Skill development workshops
IWF 14 Education toward allied areas of
supply chain
IWF15 Executive coaching
IWF16 Flexible work arrangements
IWF17 On-site facilities
IWF18 Health and wellness programs
IWF19 Assimilation of work-life integration
policies for women
IWF20 Inclusive communication
IWF21 Supporting women-owned
businesses
IWF22 Gender-inclusive supply chain
practices
IWF23 Ethical and fair sourcing
IWF24 Awareness and advocacy
IWF25 Capacity building and support
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Appendix C
Questionnaire for the Prioritization Using the FBWM

This questionnaire aims to collect data to understand the importance
of factors in creating an inclusive workforce for women in the logis-
tics and supply chain industry. We will employ the Fuzzy Best Worst
Method (FBWM). Please select the most and least important factors
among the given factors. Then, provide ratings for the importance of
the best factor compared to each of the other factors and the impor-
tance of each factor compared to the worst factor.

Notations and Factors

Employee growth and culture factors (EGC).
Safe and respectful workplace (EG1).
Catering to unconscious bias (EG2).
Workplace diversity training (EG3).
Representation of women in leadership positions (EG4).
Programs for mentorship of women (EG5).
Inclusive business ecosystem factors (IBE).
Gender-inclusive policies (IB1).

Initiatives for return-to-work programs (IB2).
STEM outreach programs (IB3).

Flexible work arrangements (IB4).

On-site facilities (IB5).

Supporting women-owned businesses (IB6).
Gender-inclusive supply chain practices (IB7).
Accessibility and diversity factors (ADF).
Cross-functional training programs (AD1).
Skill development workshops (AD2).
Executive coaching (AD3).

Health and wellness programs (AD4).
Inclusive communication (ADS5).

Capacity building and support (AD6).

Pairwise Comparisons for Main Categories
Step 1: Identifying the best and worst categories of factors.

i. Which category do you think is the most crucial (best) for creat-
ing an inclusive workforce for women in the logistics and supply
chain industry?

ii. Which category do you think is the least crucial (worst) for creat-
ing an inclusive workforce for women in the logistics and supply
chain industry?

[1EGC
[]IBE
[]ADF
Step 2: Pairwise comparisons.

Assume you selected “X” as the most crucial category. Kindly rate the
importance of “X” compared to each of the other categories in Table C1.

Assume you selected “Y” as the least crucial category. Kindly rate the
importance of each category compared to “Y” in Table C2.

Pairwise Comparisons for EGC Factors
Step 1: Identifying the best and worst factors.

i. Which factor do you think is the most crucial (best) for creating
employee growth and culture for women in the logistics and sup-
ply chain industry?

[1EG1
[1EG2
[1EG3
[1EG4
[1EGS

ii. Which factor do you think is the least crucial (worst) for creating
employee growth and culture for women in the logistics and sup-
ply chain industry?

[1EG1
[1EG2
[1EG3
[1EG4
[1EGS5
Step 2: Pairwise comparisons.

Assume you selected “X” as the most crucial factor. Kindly rate the
importance of “X” compared to each of the other factors in Table C3.

Assume you selected “Y” as the least crucial factor. Kindly rate the im-
portance of each factor compared to “Y” in Table C4.

Pairwise Comparisons for IBE Factors

Step 1: Identifying the best and worst factors.

i. Which factor do you think is the most crucial (best) for inclusive
business ecosystem factors for women in the logistics and supply

[1EGC chain industry?
[1TBE [11B1
[]ADF []11B2
TABLE C1 | Pairwise comparisons for best-to-others for main categories.
Weakly important Fairly important Very important Absolutely
Equally important (EI) (WI) (FI) (VI) important (AI)
Xvs. EGC
Xvs. IBE
Xvs. ADF
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TABLE C2 | Pairwise comparisons for others-to-worst for main
categories.

EI WI FI VI Al

EGCvs. Y
IBEvs. Y

ADFvs.Y

TABLE C3 | Pairwise comparisons for best-to-others for EGC
factors.

EI WI FI VI Al

Xvs. EG1
Xvs. EG2
Xvs. EG3
Xvs. EG4

Xvs. EG5

TABLE C4 | Pairwise comparisons for others-to-worst for EGC
factors.

EI WI FI VI Al

EGlvs. Y
EG2vs. Y
EG3vs. Y
EG4vs. Y

EG5vs. Y

ii. Which factor do you think is the least crucial (worst) for inclusive
business ecosystem factors for women in the logistics and supply
chain industry?

Step 2: Pairwise comparisons.

Assume you selected “X” as the most crucial factor. Kindly rate the im-
portance of “X” compared to each of the other factors in Table C5.

Assume you selected “Y” as the least crucial factor. Kindly rate the im-
portance of each factor compared to “Y” in Table Cé6.

TABLE C5 | Pairwise comparisons for best-to-others for IBE factors.

EI WI FI VI Al

Xvs. IB1

Xvs. IB2

Xvs.IB3

Xvs.1B4

Xvs. IB5

Xvs. IB6

Xvs. IB7

TABLE C6 | Pairwise comparisons for others-to-worst for IBE
factors.

EI WI FI VI Al

IB1 vs.
1B2 vs.
IB3 vs.
1B4 vs.
IB5 vs.

1B6 vs.

o T T e e S

IB7 vs.

Pairwise Comparisons for ADF Factors
Step 1: Identifying the best and worst factors.

i. Which factor do you think is the most crucial (best) for accessibil-
ity and diversity

for women in the logistics and supply chain industry?
[1AD1
[1AD2
[1AD3
[1AD4
[1ADS5
[1AD6

ii. Which factor do you think is the least crucial (worst) for accessi-
bility and diversity for women in the logistics and supply chain
industry?

[]AD1
[1AD2
[]AD3
[1AD4
[]ADS5
[]AD6
Step 2: Pairwise comparisons.

Assume you selected “X” as the most crucial factor. Kindly rate the im-
portance of “X” compared to each of the other factors in Table C7.

Assume you selected “Y” as the least crucial factor. Kindly rate the im-
portance of each factor compared to “Y” in Table C8.
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TABLE C7 | Pairwise comparisons for best-to-others for ADF
factors.

EI WI FI VI Al

Xvs. AD1
Xvs. AD2
Xvs.AD3
Xvs. AD4
Xvs. AD5

Xvs. AD6

TABLE C8 | Pairwise comparisons for others-to-worst for ADF
factors.

EI WI FI VI Al

AD1 vs.
AD2vs.
AD3 vs.
AD4vs.

ADS5 vs.

R T T

ADG6 vs.

Thank you for your participation.
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