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In contemporary organizational landscapes, Equity, Diversity, and Inclusion
(ED&I) stand as pivotal pillars for fostering innovation, resilience, and
sustainable growth. This article explores the critical importance of ED&I within
engineering organizations, focusing on the strategies for understanding ED&I
dynamics, implementing inclusive environments, and extending ED&I principles
through the industrial value chain. It investigates the complexities of individual
identities, the significance of intersectionality, and the strategic advantage of
diversity for organizational performance. By exploring comprehensive
governance of ED&I initiatives, the role of leadership in fostering diversity, and
the impact of ED&I on organizational sustainability and innovation, this study
provides a holistic view of the challenges and opportunities in creating inclusive
workplaces.
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1 Introduction

In the evolving landscape of global business, the imperative to foster an environment
rich in Equity, Diversity, and Inclusion (ED&I) has become a central principle for
organizations seeking to not only achieve success but also to lead with purpose and
integrity. In an environment of increasing societal awareness and calls for social justice,
organizations are realizing that ED&I is not just a box to tick in corporate social
responsibility but a crucial driver of innovation, employee satisfaction, and
sustainable growth.

Organizations increasingly recognize the intrinsic value of fostering diverse teams,
realizing that diversity extends beyond minority representation. Diversity celebrates the
multitude of perspectives, backgrounds, and talents that individuals bring to the table and
enriches the organizational structure with a broad range of insights and experiences. The
evolution of current diversity efforts has led to the emergence of the concept of inclusion, a
term that became intrinsically linked with diversity in the 1990s (Sabharwal, 2015). This
pivotal pairing underscores the necessity of examining inclusion alongside diversity to
address crucial questions about leveraging the potential of a diverse workforce. Inclusion
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goes a step further than diversity alone, ensuring that this rich
diversity is supported and valued, making every member feel an
integral part of the organizational structure. Equity addresses
fairness and justice, ensuring everyone has access to the same
opportunities by tailoring resources and support to meet
individual needs and circumstances. This approach marks a
significant evolution from the concept of equality, where uniform
resources and opportunities are extended to all, towards equity,
which recognizes and addresses the unique barriers and challenges
that individuals may face (Wolbring and Nguyen, 2023).

Building on this foundation of ED&I, the pursuit of creating
diverse and inclusive teams becomes a strategic imperative for
fostering innovation. This approach moves beyond mere
representation, aiming to unlock new opportunities for growth
and innovation by bringing together individuals with diverse
talents and perspectives. The correlation between ED&I and
innovation is well supported by evidence highlighting the
substantial benefits these principles offer.

Notably, diverse teams, despite potential differences of opinion,
are more innovative and demonstrate enhanced problem-solving
capabilities. This innovative advantage is supported by tangible
outcomes such as increased patents and patent citations,
underscoring the direct correlation between diversity and
creativity (Torchia et al., 2011; Vafaei et al., 2021). This evidence
is also supported by the observation that firms with ethnically
diverse management are notably more innovative, and more
likely to introduce novel products and processes, this further
underscores the innovation benefits of ED&I (Nathan and
Lee, 2013).

The governance landscape benefits significantly from gender-
diverse boards, which are associated with improved corporate
governance metrics. This includes more effective board
monitoring functions, such as attendance, quality of discussions,
and monitoring effectiveness, underscoring the role of gender
diversity in fostering transparent and accountable corporate
practices (Adams and Ferreira, 2009). Moreover, despite the
challenges in direct measurement and causal linkage
identification, existing studies and frameworks suggest beneficial
impacts of more inclusive firms on business performance. Analysis
by Great Place to Work (Gre, 2020) of millions of employee survey
responses further supports the positive correlation between feelings
of inclusion and business performance, highlighting trust and
inclusion as critical drivers of innovation and profitability.

This paradigm shift is particularly crucial within the engineering
and manufacturing sectors, which are often characterized by notably
less diverse populations and traditionally homogeneous cultures.
Historically, these fields have been slow to embrace the full spectrum
of ED&I, often leading to environments that lack representation
from women, minorities, and other underrepresented groups (Heß,
2020). Recent statistics underscore this point: as of the fourth
quarter of 2023, there were approximately 1.98 million men
employed in the manufacturing sector in the United Kingdom,
compared with 710,000 women (Statista, 2024a). According to the
Office for National Statistics (ONS), there were an estimated
36.9 million workforce jobs in the United Kingdom as of the
fourth quarter of 2023, with 16.06 million women aged 16 and
over in employment during the same period (Statista, 2024b). This
equates to a gender ratio in the overall workforce of approximately

1.3:1 (men to women). The gender ratio in the manufacturing sector,
however, is significantly skewed at approximately 2.8:1 (men to
women), highlighting a substantial gender imbalance compared to
the broader workforce. The consequences of this deficiency are far-
reaching, affecting not only the wellbeing and advancement of
individuals within these organizations, but also hindering the
innovation and creative problem-solving necessary for
engineering and manufacturing excellence (Travis et al., 2019).
Addressing this disparity requires not only recognition of unique
barriers that exist within these sectors, but also a targeted and
strategic approach to eliminating them, ensuring that engineering
and manufacturing organizations can leverage the full potential of a
diverse workforce (Davila Dos Santos et al., 2022).

Despite the increase awareness and widely reported initiatives
aimed at fostering ED&I, challenges still persist in fully integrating
and realizing the benefits of a diverse workforce. Discrimination,
unconscious bias, and systemic inequalities continue to undermine
efforts, necessitating a more profound commitment to change
(Dover et al., 2020). The journey towards equitable, diverse, and
inclusive environments is ongoing and requires not only an
awareness but also continuous interest and development, as well
as the implementation of practical applications that move beyond
theoretical commitments. It is not enough for organizations to
simply declare their commitment to ED&I; they must actively
pursue and implement strategies that bring about real change.
This article endeavors to illuminate the path forward by
providing insights into the practical application of ED&I
principles. It explores the foundational aspects of ED&I dynamics
and challenges within the organizational context, emphasizing the
importance of legal frameworks, intersectionality, and the strategic
benefits of ED&I. Additionally, it further examines the mechanisms
for implementing inclusive environments, highlighting the critical
role of leadership and governance of ED&I initiatives, and the
significance of embedding ED&I principles into the
organizational DNA. The discussion extends to the strategic
extension of ED&I principles in the value chain, showcasing the
broader implications of inclusivity beyond organizational
boundaries. By integrating insights from recent literature, this
study aims to shed light on effective strategies for achieving
ED&I excellence, rethinking organizational paradigms for
inclusive growth, and ensuring long-term success and
commitment to diversity and inclusion initiatives.

2 Understanding ED&I dynamics and
challenges

The historical trajectory of organizational responsibility towards
employees has evolved significantly from the industrial revolution’s
focus on productivity to the modern emphasis on ED&I. Initially,
labor movements and ethical considerations in the late 19th and
early 20th centuries gave rise to ‘welfare work’, aimed at improving
working conditions (Marks, 2014). By the mid-20th century, this
evolved into human resource management, which considered
employees as vital assets and emphasized the importance of their
treatment and engagement (Kaufman, 2015). The rise of civil rights
movements further shifted the paradigm, integrating ED&I into the
core responsibilities of organizations by the late 20th century. This
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shift reflects a broader understanding that diversity and inclusion
are not just ethical imperatives but strategic advantages, particularly
pronounced in engineering and manufacturing sectors (Agarwala,
2018; Alqarni et al., 2022).

The foundational step in fostering ED&I in the workplace,
particularly in engineering and manufacturing, is rooted in a
comprehensive understanding of diversity’s multifaceted nature
and the inherent challenges it introduces. This includes
addressing stereotypes, breaking down barriers to entry for
underrepresented groups, and tackling the significant gender gap
in engineering disciplines. Fundamental principles of ED&I lay the
groundwork for creating environments where every individual feels
safe, valued, and empowered to reach their full potential, regardless
of their background or identity. Legal frameworks like the UK’s
Equality Act 2010 offer protection across nine characteristics, setting
a precedent for protecting diversity in the workplace (Government
Equalities Office and Equality and Human Rights
Commission, 2020).

The concept of intersectionality, introduced by Kimberlé
Crenshaw in the late 1980s, is pivotal in understanding the
compounded experiences of individuals who identify with
multiple marginalized groups (Crenshaw, 2013). This
intersectionality highlights the intricate ways in which different
social identities (e.g., race, gender, socioeconomic status) interact
and how systemic inequities and discrimination intersect to affect
individuals uniquely. These combined impact of factors also
challenges organizations to adopt nuanced approaches to ED&I
(Cho et al., 2013). Understanding and addressing these
intersectional challenges is crucial in building truly inclusive
environments that cater to everyone’s needs, acknowledging that
the sum of our parts and the complexity of our identities
significantly impact our workplace experiences and contributions
(Purdie-Vaughns and Eibach, 2008).

Recent studies reinforce the imperative of embracing ED&I not
only as a moral and ethical obligation but as a strategic advantage.
Diversity within teams is shown to foster greater creativity,
innovation, and a broader array of problem-solving approaches,
ultimately contributing to enhanced organizational performance
(Hunt et al., 2018). However, the journey towards a truly diverse
and inclusive workplace is fraught with challenges. The benefits of
diversity are only attainable in environments that actively promote
inclusion and equity.

Within this context, a key challenge is the difficulty of
effectively measuring the impact of ED&I initiatives. As noted
in (Milanesi, 2023), quantifying the direct business outcomes of
ED&I efforts is complex. Traditional metrics and key
performance indicators often fall short of capturing the
nuanced benefits these practices offer, such as fostering an
innovative culture, improving decision-making processes, and
enhancing employee satisfaction and loyalty. This measurement
challenge complicates organizations’ ability to assess the true
effectiveness of their ED&I strategies and make the case for
continued or increased investments in these critical areas.

Implementing effective ED&I initiatives requires the diligent
monitoring of diversity metrics, including workforce demographics,
representation across different groups, employee satisfaction, and
retention rates (Kochan et al., 2003). Despite a growing
acknowledgment of ED&I’s significance, resistance from various

stakeholders poses a substantial challenge to these efforts.
Overcoming this resistance necessitates transparent
communication, active engagement with stakeholders, and a
strong leadership that is deeply committed to fostering a culture
of inclusion (Shore et al., 2011; Dobbin and Kalev, 2016).

Addressing structural barriers, confronting implicit biases, and
steering cultural transformation are critical for the successful
implementation and sustainability of ED&I initiatives. Recent
research highlights the importance of these strategies in creating
workplaces where all members feel valued and empowered,
underscoring the role of leadership in championing diversity and
inclusivity (Oreopoulos and Dechief, 2012; Barak, 2022).

By embracing recent insights and adopting strategic approaches
to ED&I, organizations can navigate the complexities of diversity
and inclusion, ensuring every individual’s fullest contribution and
fostering an environment where innovation and excellence flourish.

3 Implementing strategies for inclusive
environments

Comprehensive implementation of ED&I within an organization
requires a systematic approach that integrates ED&I principles across
various operational and strategic layers. It begins with establishing a
strong governance framework to set the tone and expectations for
ED&I efforts. However, governance alone is insufficient to embed
ED&I deeply into the organization. The second, critical level involves
facilitating ED&I across all organizational activities, including
recruitment, training, development, and promotion, and ensuring
that ED&I principles are reflected in every decision and process.
Additionally, the organization’s value chain represents the third vital
area, extends ED&I principles beyond the internal operations to
include suppliers, partners, and customers, thereby increasing the
impact of these initiatives. Figure 1 illustrates the three key areas,
governance, organizational activities, and the value chain, along with
the strategies for effectively integrating ED&I. The following
subsections will discuss these areas in detail, emphasizing the
significance of a holistic approach in fostering ED&I.

FIGURE 1
The Systematic ED&I implementation in Manufacturing
Organizations, illustrating the interrelated components of
Governance, Organizational Activities, and the Value Chain.

Frontiers in Industrial Engineering frontiersin.org03

Atescan-Yuksek et al. 10.3389/fieng.2024.1426631

https://www.frontiersin.org/journals/industrial-engineering
https://www.frontiersin.org
https://doi.org/10.3389/fieng.2024.1426631


3.1 Governance of ED&I initiatives

Establishing strategies for fostering inclusive environments in
the manufacturing sector necessitates a comprehensive approach to
governance of ED&I initiatives. This involves not only adhering to
industry-specific legal frameworks and safety regulations but also
extending beyond compliance to embrace the principles of
intersectionality fully. Institutionalizing ED&I principles within
the organizational culture is critical, necessitating the
development of robust policies that prevent harassment and
advocate for inclusivity across all levels of production and
administration (Bendl et al., 2015; Barak, 2022).

A foundational step in this process is the formulation of an ED&I
Policy that commits to zero tolerance towards harassment, fostering a
safe and respectful workplace. By integrating ethical principles into
these policies, organizations ensure their ED&I strategies are
comprehensive, addressing the specific needs of individuals across
diverse identities (Shore et al., 2011; Oswick and Noon, 2014).

The assignment of a dedicated ED&I leader and the
establishment of a governance framework are critical for
reinforcing the organization’s commitment to diversity and
inclusion. Such structures facilitate the strategic oversight of
ED&I initiatives, ensuring alignment with organizational goals
and fostering a culture of continuous improvement and
accountability (Kalev et al., 2006). Furthermore, Employee
Resource Groups (ERGs) emerge as powerful platforms for
promoting inclusion, offering spaces for individuals with shared
characteristics to support one another and contribute to building a
more inclusive workplace environment (Catalino et al., 2022).

Setting measurable targets within an ED&I strategy is crucial for
tracking progress and facilitating organizational growth towards
diverse representation at all organizational levels. These targets help
guide ED&I efforts and allow for the evaluation of strategies and
practices, ensuring they effectively address inequality and foster an
equitable workplace (Dobbin and Kalev, 2016).

Leaders play a pivotal role in the ED&I transformation process,
exemplifying commitment through action rather than rhetoric
alone. It is essential for leaders to actively combat hidden
discrimination in recruitment, skill development, and resource
allocation, thereby promoting fairness and equity within the
workforce. Leadership must transcend advocacy, embodying the
principles of ED&I through visible actions and accountability. By
setting a strategic vision for ED&I excellence and empowering
middle management to implement these initiatives, leaders can
ensure the effective permeation of ED&I values throughout the
organization, thus paving the way for substantial and meaningful
change (Kalev et al., 2006; Hunt et al., 2018).

3.2 Facilitating ED&I in the organization

Integrating ED&I into organizational practices requires a
comprehensive, research-backed approach that extends across
various facets of the workplace. The interconnections of creating
inclusive workplace cultures, ensuring fair recruitment practices in
technical roles and promoting employee development, as well as
strategic ED&I training and alignment with sustainability goals
underpin a transformative organizational morals. As

organizations grapple with the complexities of creating
environments that respect and celebrate diversity, the literature
suggests that success hinges on a multifaceted strategy
encompassing culture, recruitment, development, and continuous
learning. Research by Vohra et al. (2015), Radu (2023) highlights the
significance of cultivating an inclusive workplace culture, where
diversity is not only acknowledged but leveraged as a vital asset for
innovation and organizational success. The work by Tang (2019)
further elaborates on this, emphasizing the creation of an
environment where diversity is not just accepted but is seen as
integral to organizational identity, driving both cohesion and
creativity.

The recruitment and hiring process is a critical entry point for
building a diverse workforce. By incorporating unbiased recruitment
strategies, such as structured interviews and diverse hiring panels,
can significantly mitigate biases, ensuring a more equitable selection
process (Raghavan et al., 2020; Bergelson et al., 2022). Furthermore,
proactive outreach efforts to underrepresented communities can
broaden the talent pool, and can significantly enhance the diversity
and dynamism of organization workforce (Popo-Olaniyan et al.,
2022). This approach not only aligns with the principles of fairness
and equity but also enriches the organizational talent pool with a
wide array of perspectives and skills.

Employee development and advancement are central to
retaining and nurturing talent within a manufacturing
organization. The importance of transparent and fair career
progression pathways, mentorship opportunities, and equitable
performance evaluation systems cannot be overstated, ensuring
that all employees, regardless of their background, have access to
growth opportunities (Mullin et al., 2021).

Comprehensive ED&I training programs are instrumental in
facilitating cultural shifts within organizations. Bezrukova et al.
(2016) highlight the impact of training focused on unconscious
bias, cultural competency, and inclusive leadership. These programs
can significantly influence employees’ attitudes and behaviors,
promoting a more inclusive and respectful workplace environment.

Linking ED&I efforts with sustainability initiatives presents an
opportunity for organizations to address broader societal challenges
while enhancing their resilience and innovation. The synergy
between social responsibility and environmental stewardship
underscores the interconnections of these efforts, with the
potential to drive significant positive change both within and
beyond the organizational boundaries.

A data-driven approach to ED&I, leveraging analytics to inform
strategies and measure impact, is critical for ensuring the
effectiveness of these initiatives. Through the collection and
analysis of both quantitative and qualitative data, organizations
can gain a deeper understanding of their ED&I landscape,
enabling targeted interventions and the continuous refinement of
strategies (Wergin, 2018; Barak, 2022). This approach ensures that
ED&I initiatives are grounded in evidence, facilitating a cycle of
ongoing evaluation, learning, and improvement.

3.3 Facilitating ED&I in value chain

Extending ED&I principles into the value chain is imperative for
manufacturing organizations seeking to cultivate a comprehensive
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ED&I strategy that goes beyond internal operations. This third vital
area involves incorporating ED&I principles in interactions with
suppliers, partners, and customers, reflecting the interconnected
nature of modern manufacturing networks. By doing so,
manufacturing organizations can increase the impact of these
initiatives, fostering inclusivity in every link of the supply chain.

In the manufacturing sector, the value chain not only includes
the flow of materials but also the collaboration of diverse teams in
innovation, design, and execution of production. Here, ED&I
principles can lead to more ethical sourcing, inclusive product
development, and equitable business practices that reflect an
organization’s commitment to social responsibility (Helmsing
and Vellema, 2011). Collaborations with diverse suppliers and
partners can introduce fresh perspectives and drive innovation,
leading to more robust and inclusive manufacturing processes.

Communication of ED&I efforts transparently and effectively is
crucial in sustaining long-term success and commitment across the
value chain. Transparent communication ensures that all
stakeholders, from employees to suppliers to clients, are aware of
the organization’s ED&I commitments, fostering a shared sense of
purpose and encouraging collaborative efforts towards inclusivity
(Wolfgruber et al., 2021). This dialogue is essential for highlighting
the organizational commitment to ED&I, sharing successes,
addressing challenges, and demonstrating the impact of these
initiatives.

Furthermore, integrating ED&I with organizational values and
strategies not only enhances the internal culture but also strengthens
the brand and reputation externally, attracting diverse talent and
clients who share similar values (Dobbin and Kalev, 2016). The
inclusion of diverse perspectives throughout the value chain also
reflects a commitment to broader social change and positions the
organization as a leader in promoting inclusion and equity.

4 Conclusion

In light of the refined approach to implementing ED&I, it
becomes evident that ED&I initiatives are integral to the strategic
business imperatives. The evidence gathered underscores the
necessity for manufacturing organizations to adopt a
comprehensive approach to ED&I. These principles must be
embedded not only within their policies but also as core
elements of their organizational culture and strategic vision,
tailored to the unique operational environment. As
manufacturing organizations continue to navigate the
complexities of a modern and often technical workplace, their
commitment to ED&I principles will be pivotal. This commitment
will ensure the full potential of a technically skilled workforce is

unlocked, driving sustainable growth, fostering innovation in
product design and production processes, and positioning these
organizations as leaders in a globally diverse and interconnected
industrial landscape. The forward momentum must be maintained
through a continual, dynamic process of embedding ED&I into
every level of operation from governance to the entire value chain.
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