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1 | INTRODUCTION
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Abstract

The automotive industry is actively pursuing a course of sustainable development;
however, to date, progress has been limited. This is because a truly sustainable future
requires a substantial and transformative approach to automobility. Some scholars
argue that this transformative approach might be found by exploring an industry
transition based on stewardship rather than the current status quo of incremental
change. Hence, as a way of offering new insights to stimulate action for sustainabil-
ity, this study presents the first comprehensive review of stewardship in the automo-
tive sector. From an analysis of 161 peer-reviewed articles published between 1990
and 2022, we identified two underconceptualized forms of stewardship—
environmental and social—both of which have an interconnected relationship. Envi-
ronmental stewardship involves actions that address ecological challenges, while
social stewardship pertains to broader, positive impacts on communities. We argue
that understanding the interplay between these different forms of stewardship is cru-
cial for achieving comprehensive sustainability outcomes. Additionally, this research
identifies gaps in the literature and outlines areas for future research to help both
managers and society navigate the complex sustainability issues facing the automo-

tive industry.
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industry is also linked to other environmental and ethical concerns,

including climate change, toxic pollutants, and human rights violations in

The automotive industry is associated with numerous environmental
and social challenges. It encompasses organizations involved in the
design, manufacture, and sale of commercial and private vehicles, as
well as auto parts, and accounts for the largest share of air pollution
among all industrial sectors—pollution that is primarily caused by the

combustion of fossil fuels in private vehicles (Richnak et al., 2020). The

Abbreviations: TCCM, Theory, Construct, Characteristics and Methodology; UNEP, United
Nations Environment Programme.

supply chains (Lee & Tan, 2019; Staniszewska et al., 2020). Automobil-
ity, which refers to the technical and social systems associated with
automobiles, currently perpetuates these challenges rather than amelio-
rating them (Sovacool & Axsen, 2018). For example, due to factors like
urban sprawl, inadequate public transport planning, and consumer
demand, global sales of personal vehicles that rely on fossil fuels are
projected to grow by 2% per annum (McKinsey & Company, 2016).

The far-reaching impact of automobility constitutes a pressing

social issue, given the anticipated growth in automobile-related
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greenhouse gas emissions is unsustainable (Climate Council, 2022;
Friedrich et al., 2020). Scientists predict that, without urgent action,
the world will exceed the Paris Agreement target of a 1.5°C increase
in global average temperatures by 2050—a limit essential for a livable
future (United Nations Environment Programme [UNEP], 2022). As
Antonio Guterres, Secretary General of the United Nations, pithily put
it at COP27 in Egypt, “We are on a highway to climate hell with our
foot still on the accelerator” (Guterres, 2022). UNEP (2022) calls on
high-polluting sectors, like the automotive sector, to avoid locking in
infrastructure that intensively relies on fossil fuels. However, to date,
action within the industry has been incremental at best, and managers
appear ill-prepared to respond (Lopes & Pires, 2020; Sonar et al., 2022).

Today, consumers generally accept the need to address anthropo-
centric climate change. Moreover, many demand new ways of work-
ing that reduce our reliance on fossil fuels and privately owned
vehicles. To this end, the automotive industry faces a pressing need
for radical transformation (IDEO, 2023; Lyons, 2018). Moreover, glob-
ally, the sector has significant resources with which to respond to
these calls. For example, the automotive industry invests over US
$100 billion in R&D annually (Refinitiv, 2021), making it one of the
largest global contributors to research (Grassano et al., 2021). Yet,
despite its leading role in innovation (Cano-Kollmann et al., 2018) and
strides toward sustainable alternatives like zero-emission vehicles
(Greene, 1990; Lopes & Pires, 2020; Rosales-Tristancho et al., 2022),
the industry continues to exacerbate many environmental and social
issues (Smith & Crotty, 2008; Sonar et al., 2022).

The broader literature suggests that stewardship may offer critical
and actionable insights into managerial strategies for addressing the
sector's sustainability challenges (Marshall et al., 2005). Stewardship
extends organizational accountability into spheres where companies
care for environmental and social resources for the benefit of current
and future generations. In turn, this tends to inspire “economic and
organizational transformations” (Bebbington et al., 2019, p. 168). Prior
scholarship indicates that stewardship is already being considered in
the automotive industry (De Stefano et al., 2016). However, scholars
such as Subramoniam et al. (2009), who have examined remanufactur-
ing, claim that a holistic view of stewardship is still lacking. This leaves
academics and practitioners without a clear roadmap to guide future
research on the urgent transformation needed. Given the industry's
focus on incremental rather than transformational change, it is unclear
whether the concept of stewardship in automobility aligns with the defi-
nition offered by Bebbington et al. (2019) or if it refers to deceptive
practices akin to greenwashing, socialwashing, and the like (see ARlander
et al., 2016; Balakrishnan et al., 2017; Neckebrouck et al., 2017).

To provide one of the first comprehensive reviews and an accom-

panying conceptual framework, we therefore ask:

How can stewardship be conceptualized to drive trans-
formative change toward sustainability?

To answer this question, we conducted a problematizing review
of the prior literature on stewardship in the automobility sector
(Alvesson & Sandberg, 2020; Durach et al., 2021; Seuring et al., 2020).
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Our research is abductive in nature. Although it begins with an
examination of the concept of stewardship as defined by scholars like
Bebbington et al. (2019), we do add new insights to this body of work
by analyzing its application in the specific context of sustainability
transitions in automobility.

To probe the underlying insights offered in terms of managerial
practices that prior scholars and practitioners have labeled as
“stewardship,” we sourced 161 peer-reviewed articles from Scopus,
the Web of Science, and a selected set of transport journals. Through
abductive analysis, we juxtaposed the established definition of stew-
ardship with the standard practices, behaviors, and initiatives of the
automotive industry. Our aim was to bridge the gap between the the-
oretical foundations of stewardship and its practical manifestations
within automobility. Here, we see that theory sometimes achieves
social and environmental goals consistent with sustainable develop-
ment (as outlined by scholars like Bebbington et al., 2019), but some-
times it does not. Hence, within this exploration, we sought to explore
the potential discrepancies, nuances, and novel interpretations that
might arise when stewardship is applied to the complex and multiface-
ted challenges of the automotive sector.

It is also worth noting that while the automotive sector serves as
an instructive case study for understanding stewardship's role in sus-
tainability transitions, it is not the only industry that needs to undergo
a substantial and transformative change in this regard. Therefore, in
the discussion section of the paper, we consider the broader implica-
tions of our work. This discussion underscores the need for
researchers to adapt and apply a stewardship framework that inte-
grates environmental and social considerations across a diverse range
of industry settings. To this end, we hope this study expands scholarly
understanding of stewardship's applicability and its prospective influ-
ence on sustainability efforts beyond the automotive arena.

The rest of this paper is organized as follows. The next
section provides an overview of stewardship in the automobility sector.
Then, we elaborate on the methodology supporting our review and our
findings. The paper concludes with a discussion that outlines a future
research agenda geared toward advancing sustainability in light of our
conceptual framework, along with the limitations of the paper.

2 | STEWARDSHIP AND THE
AUTOMOBILITY SECTOR

As noted above, our theoretical lens on stewardship follows scholars
such as Bebbington et al. (2019), Heuer (2012), and Maas et al.
(2014). It relates to business practices in accounting designed for, and
with the aim of protecting, social and environmental resources. While
this definition aligns with the principles of sustainable development—
that is, meeting the needs of current generations “without
compromising the ability of future generations to meet their own
needs” (World Commission on Environment and Development, 1987,
p. 15)—there is a gap in the literature exploring how work related to
stewardship and automobility could help managers and society

address the environmental and social challenges facing the sector.
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Beyond the realm of automobility, researchers have examined
how industrial growth can become sustainable in ways that redress
past issues and avoid future negative consequences (Awan &
Sroufe, 2020)—themes that underscore the relevance of stewardship
solutions in the automotive industry (Goodpaster et al., 2018). For
instance, Fan and Zietsma (2017) explore how collective action
through a stewardship council has worked to conserve water assets in
Canada. Lees-Marshment et al. (2020) extended this insight to dem-
onstrate how a focus on stewardship can foster a social commons
ethos in decision-making (also see Cullen, 2020; Maxwell-Smith
et al., 2018). This line of inquiry is also consonant with studies outside
the stewardship field, such as those by Centobelli et al. (2022) and
Shashi et al. (2020), which highlight how business practices like imple-
menting sustainability policies or investing in sustainability-related
training can improve practices both within a single company and
across an industry network (see also Armstrong & Grobbelaar, 2022).

However, more work is needed, as scholars have only recently
begun to extend the concept of stewardship beyond the limited defi-
nitions offered by researchers like Davis et al. (1997). These defini-
tions focus exclusively on governance in the context of employer/
employee relations, and while some studies consider managerial care
for the environment and social resources, most are segmented into
separate stakeholder groups: employees (Neckebrouck et al., 2017),
suppliers (ABlander et al., 2016), and society as a whole (Balakrishnan
et al, 2017). Both within and beyond the field of stewardship,
scholars are calling for work that expands our perspective—work that
integrates the more complex dimensions of stewardship that emerge
when a broader definition is applied. Centobelli et al. (2022) argue
that this kind of integrated approach should be used for a detailed
exploration of different markets to grasp how stewardship, as defined
in this expanded manner, might scale across economies. As we will
demonstrate, the automobility sector presents a compelling context

for such an exploration.

2.1 | Environmental challenges related to the
automobility sector

Transport is among the world's leading sources of greenhouse gas
emissions (Friedrich et al., 2020), ranking as the second-largest
contributor in Australia and the United States (Australian
Government, 2020; Friedrich et al., 2020). While transport includes
shipping and aviation emissions in the form of carbon dioxide, land
vehicles represent over half of the transport-related greenhouse gas
emissions contributing to human-induced climate change (Climate
Council, 2022). Current global estimates indicate approximately 1.4
billion passenger cars, trucks, and buses are on the road today—almost
one vebhicle for every five inhabitants of the earth (Chesterton, 2018).
In fact, private car ownership and the production of new vehicles
along with associated greenhouse gas emissions are expected to grow
over the next decade (Australian Government, 2020; Friedrich
et al., 2020). Annual new car sales are projected to rise from the cur-

rent 70 million per year (Staniszewska et al., 2020) to 105 million by

2030 (McKinsey & Company, 2016). As a result, we can expect to see
2.8 billion vehicles on the world's roads by 2036 (Chesterton, 2018).
In addition to their role in generating greenhouse gases, fossil
fuel-powered vehicles are also significant contributors to other forms
of pollution, including exhaust particles and waste products from
grease, oil, and rubber production (Lopes & Pires, 2020; Staniszewska
et al., 2020). The automotive industry therefore not only poses an
ecological threat but also constitutes a significant public health risk,
contributing to an estimated 3.3 million premature deaths globally
each year (Luo et al., 2021; Staniszewska et al., 2020). This inter-
section of environmental and social challenges is just one illustration

of the many complex sustainability issues facing the industry.

22 |
sector

Social issues related to the automobility

The automotive industry is confronted with a multitude of social chal-
lenges, ranging from community safety and product design issues to
recalls (Bernon et al., 2018; Wood et al., 2018) to high-profile man-
agement failures and scandals, such as Volkswagen's manipulation of
carbon dioxide emissions data (De Stefano et al., 2016; Sarkis
et al., 2010). Even companies such as Tesla that purport to be envi-
ronmentally conscious have been implicated in human rights viola-
tions within their supply chains (Business & Human Rights Resource
Centre, 2020).

Although sustainable alternatives like zero-emission and electric
vehicles are emerging (Rosales-Tristancho et al., 2022) along with
improved production processes (Lopes & Pires, 2020), these innova-
tions do not entirely address the social challenges associated with the
industry. For instance, producing zero-emission and electric vehicles
requires copious amounts of natural resources like cobalt and lithium,
which are not only geologically scarce but their supply chains are also
fraught with high risks (Kennedy & Linnenluecke, 2022; Olivetti
et al., 2017). Moreover, these vehicles use materials such as textiles,
plastics, steel, and aluminum, many of which have low recycling rates
despite their intrinsic value (The McKell Institute, 2021). Existing recy-
cling processes in the sector are energy-intensive, complicated, and
inefficient (Staniszewska et al., 2020). Consequently, substantial
changes within the sector are imperative if the sector is to achieve
genuine sustainability (Hoffmann et al., 2017; Sheller & Urry, 2000).

The automotive industry presents a conundrum for scholars wish-
ing to better understand stewardship. The sector has generated many
societal benefits, such as revolutionizing transportation, accelerating
economic development, and facilitating critical services like emer-
gency health care (Lopes & Pires, 2020; Sonar et al., 2022). Addition-
ally, many organizations within the sector play a pivotal role in the
development of regional communities across the world by offering
meaningful employment, training, and education (Bag et al., 2020;
Blanas et al., 2012). These organizations often invest in cultural activi-
ties and attempt to mitigate the environmental and social harms they
cause (Lee & Tan, 2019). However, the sector remains enmeshed in

numerous controversies, including human-induced climate change,
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environmental degradation, and human rights violations within supply
chains (Sovacool & Axsen, 2018).

Stewardship offers a compelling framework for transforming the
automotive industry (Hoffmann et al., 2017; Luo et al., 2021;
Riggs, 2015), yet the existing literature does not fully explore this con-
cept in an integrated manner. To address this shortcoming, our study
aims to provide a comprehensive analysis by reviewing the existing
scholarship and identifying gaps and tensions in how prior research
has conceptualized stewardship in the automotive sector.

Our study employs an abductive approach, building upon schol-
arly definitions of stewardship as business practices that responsibly
manage social and environmental resources (Bebbington et al., 2019;
Cullen, 2020; Heuer, 2012; Maas et al., 2014). By integrating these
definitions, we aim to investigate how stewardship can be applied to
address the myriad challenges facing the automotive industry. Specifi-
cally, we seek to augment the literature by examining how steward-
ship principles applied to automobility could help managers and
society to confront the prevalent issues in the sector. Through this
abductive approach, we seek to generate a conceptual framework
that explains the role stewardship might play in aligning the principles
of sustainable development with responsible resource management in

the automotive industry.

3 | METHOD

The articles reviewed were sourced through a series of extensive
searches of Scopus, the Web of Science, and selected transport jour-
nals. Appendix A provides a detailed overview of the search strat-
egy; a summary follows. The initial search, completed in November
2021 by the first author, employed three key terms: “automotive

2 <

product stewardship,” “steward*,” and “automotive,” yielding 44 arti-
cles. No time limit was placed on the search, but the fields of
research were limited to the social sciences, business, management,
and accounting.

After removing duplicates, gray material (such as conference
papers), non-peer-reviewed articles, and articles not published in
English, 26 articles remained. Then, from a review of the full titles and
abstracts, seven more papers were excluded for lack of relevance. The
criteria for exclusion included limitations in scope, such as a focus on
a singular technology without reference to broader stewardship prin-
ciples (e.g., Chen et al., 2021). This left 19 articles deemed pertinent
to our research question. These articles were loaded into NVivo12
and analyzed by the first author.

In this first round of review, we identified six supplementary
search terms related to stewardship as outlined by De Stefano
et al. (2016, p. 1439). These were “eco-design,” “efficiency,” “end-of-
life treatment,” “hybrid,” “natural gas,” and “reverse logistics.” A sec-
ond search using these terms (Search 2a) was completed in December
2021, yielding a voluminous output of 31,870 articles. Search 1 had
illustrated to us that searching the keywords was not material as all
articles had either stewardship or automotive in the title or abstract.

Hence, Search 2a was refined to only the title and abstract fields,

[ ] 5031
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producing 584 results. Upon a full-text review, 131 articles were
deemed relevant.

Search 2 was expanded in May 2022 (Search 2b) to include the
terms “stewardship” and “battery,” “electric,” “hydrogen,” “fuel cell,”
“zero-carbon,” “car-related solar energy systems,” and “plug-in sys-
tems.” These terms were initially omitted from Search 2a as De Ste-
fano et al. (2016, p. 1439) classify these as “clean technologies” rather
than stewardship practices. Consistent with De Stefano et al. (2016),
we found that these terms were not significant: Out of 146 results,
39 were duplicates (e.g., Sovacool & Axsen, 2018), 96 were unrelated
to our focus (e.g., Huang et al., 2020), and only seven were included
(e.g., Lyons, 2018).

A third and final search was completed in May 2022, incorporat-
ing the terms “tire,” “tyre,” and “steward™” to capture literature on
the recently emerging tire stewardship initiatives in the automotive
sector (Tyre Stewardship Australia, 2022). Seven more articles were
found from this search.

Given the comprehensive nature of our final sample (161 articles),
we did not pursue additional searches, such as snowballing references.
This approach aligns with our study's objective of conceptual theory
building, requiring a representative sample of published work for ana-
lytical insights, as opposed to a meta-analysis aimed at providing sta-
tistical inferences.

The first author uploaded all relevant articles into NVivo12 and
initiated abductive coding following the methodologies outlined by
Cornelissen and Durand (2014) and Dubois and Gadde (2014). This
coding approach involved three stages.

In the first stage, the primary author read all the articles line by
line to identify first-order codes, using sentences as the unit of analy-
sis. As shown in Appendix B, these initial codes captured crucial
descriptive elements within the articles, such as methodological
approaches like case studies (e.g., Ahmadjian & Lincoln, 2001) or eco-
nomic modeling (e.g., Jiao et al., 2017). They also pinpointed the theo-
retical frameworks used, such as actor-network theory (e.g., Pohl &
Yarime, 2012). First-order codes were also used to identify pertinent
ideas and phenomena related to the theme of stewardship, like cli-
mate change action (e.g., Becherif et al., 2019).

In the second stage of coding, the authors came together to final-
ize the naming conventions for the first-order codes and aggregate
similar codes into second-order themes. At this stage, the authors
drew on prior work (e.g., Lee & Tan, 2019, p. 268), suggested themes
like the consumption of resources, diversity in the workplace, efficient
supply chains, electric cars/autonomous cars, emissions reduction,
employee protection and workplace conditions, materials recycling,
renewable energy use, safety issues, and community programs.
Reviewing these themes against the detailed list of codes developed
across all articles (shown in Appendix B) revealed greater alignment
with the first-order codes than the second-order themes. Where the
language offered by Lee and Tan (2019) aligned to first-order codes,
we adopted it (e.g., “diversity in the workplace”). Where Lee and Tan
(2019) did not offer a suitable term (e.g., aluminum and steel alterna-
tives), we used the language within the body of work where the idea

was discovered (e.g., see Agapiou, 2014; Kastensson, 2014). Given
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the absence of a suitable framework, we clustered similar first-order
codes and used abstraction to develop labels for second-order
themes, for example, “Circular Economy” and “Closed-Loop
Distribution.”

In the final stage, we distilled the 11 second-order themes into
three overarching third-order concepts: “Current Conceptual Bound-

G

aries to Stewardship,” “Environmental Stewardship,” and “Social
Stewardship.” The names for these concepts mirror the broader stew-
ardship literature (e.g., Bebbington et al., 2019).

“Current Conceptual Boundaries to Stewardship” includes 5 sec-
ond-order themes (Article Information, Conceptual Papers, Deductive
Papers, Inductive Papers, and Theoretical Perspectives). “Environmen-
tal Stewardship” includes 3 second-order themes (Table 1). The first
of these, titled “Green Industry Transformation,” covers environmen-
tally conscious industry evolution, including redesigning the industry
to optimize resource use to more closely mirror a circular economy.
The second theme, “Advanced Mobility Solutions,” focuses on inno-
vative transportation technologies that address environmental and
energy challenges, including transformative technologies like electric
vehicles. The final theme, “Other Significant Impacts,” relates to the
importance of sustainability in mitigating climate change and the deg-
radation of ecosystems.

The third concept, “Social Stewardship,” also covers 3 second-
order themes (Table 2). The first of these, “Ethical Business Practices
and Social Responsibility,” concerns ethical conduct, diversity, gover-

nance, and responsible behavior within the automotive sector that

TABLE 1

Themes Description

Green industry
transformation

Reimagining and redesigning industry products to minimize
negative impacts on the environment and to optimize resource

has a positive impact on both internal and external stakeholders. The
second theme, “Organizational Governance and Sustainable Growth,”
centers on the automotive industry's role in engaging with communi-
ties and enhancing consumer relationships. It emphasizes responsible
business behavior that contributes to social well-being and safety.
The last theme, “Human Capital Development and Education
Initiatives,” involves skills development, educational outreach, and
opportunities for professional growth. It underscores the industry's
dedication to nurturing human capital to advance both personal devel-
opment and industry progress.

As introduced above, our coding process was transparent and
heuristic and relied on abductive reasoning (Cornelissen &
Durand, 2014; Dubois & Gadde, 2014). We began the investigation
with an inductive exploration of the data and then melded insights
from the corpus with language and concepts from the broader stew-
ardship literature. Through this iterative process, we refined and
broadened our understanding of stewardship as it pertains to automo-
bility, shedding light on both its potential to drive sustainability transi-
tions and the challenges associated with applying the principles of
sustainability accurately and appropriately.

Following a structured, rigorous, and transparent coding proce-
dure has increased the review's reproducibility and credibility. It has
also enhanced the reliability and validity of our findings by offering
substantive contributions to how knowledge from one domain, auto-
mobility, can inform and extend our understanding of the broader
conceptions of stewardship.

Core themes within the concept of environmental stewardship.

Example codes and citations®

Circular Economy (Alonso et al., 2006; Demirel
et al., 2016), Eco-Design (Zhang, Shao, et al., 2021; Le
Duigou & Baley, 2014)

Autonomous EVs (Chen et al., 2021), Plug-in and Hybrid
Electric Vehicle (Montazeri-Gh & Mahmoodi-K, 2016)

Ecosystem Protection (Aaldering et al., 2019), Land and

use.
Advanced Innovative new technologies and strategies that aim to
mobility revolutionize the way people and goods are transported while
solutions addressing environmental and energy-related challenges.
Other significant Adopting sustainability principles to mitigate climate change and
impacts ecosystem degradation.

2The complete list of codes is provided at Appendix B.

TABLE 2 Core themes within the concept of social stewardship.

Themes Description

Social engagement
and mobility impact
transportation.

Organizational
governance and

sustainable growth sustainable growth.

Human capital
development and
education initiatives

industry.

“The complete list of codes is provided in Appendix B.

Engaging with communities, enhancing consumer relationships, and
addressing the social challenges that arise in automotive

Industry efforts to foster ethical conduct, social responsibility, and
transparency, thus contributing to positive social impacts and

The industry's role in contributing to human development as a
valuable asset that not only benefits individuals but also enhances
the overall competency and sustainability of the automotive

Water Use (Jiao et al., 2017; Mueller et al., 2015)

Example codes and citations®

Safety Issues (Lee & Tan, 2019), Social Community
Programs (Lee & Tan, 2019), Travel Costs
(Nurhadi et al., 2017)

Regulative Compliance (Avadikyan &
Llerena, 2010), Measuring Innovation (Alonso
et al., 2006; Kastensson, 2014)

Capabilities (Bag et al., 2020; Blanas et al., 2012;
Jang et al., 2018), Educational Programs (Lee &
Tan, 2019)
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4 | FINDINGS

In this review, we examined how stewardship might be conceptual-
ized to drive a transformative transition to sustainability. Our analysis
begins with the “Current Conceptual Boundaries to Stewardship”
because the findings for this theme provide a solid context to the two
following themes: “Environmental Stewardship” and “Social

Stewardship.”

4.1 | The current conceptual boundaries of
stewardship

Our corpus consisted of 161 articles published between 1990 and
2022 across 87 outlets—predominantly journals with a management
and transport focus. Other spheres of interest included marketing,
technology, organizational behavior, manufacturing, logistics, and mul-
tidisciplinary journals. Just under half of all articles were published in
10 journal outlets, each of which published three or more papers.
Around half were also published in the past 5 years, indicating
increased interest in the topic.

While some articles examined the operations of a specific car
manufacturer, such as Mitsubishi, Toyota, or Volkswagen (e.g., Cho
et al., 2021; Nunes et al., 2010), the predominant focus of the corpus
was on industry-level analyses. Eighty-five percent of the articles
examine a phenomenon from a macro-industry perspective across the
globe, including in organizations based in the United States, Europe,
and China (e.g., Ahmadjian & Lincoln, 2001; Maia et al., 2010; Wang
et al., 2020).

A small number of articles were conceptual in nature, with the
remainder empirical (83%). Conceptual papers included case studies
that did not include primary data, such as interviews (see Aitken &
Murray, 2010; Blanas et al., 2012), nor conceptual frameworks, such
as those developed by Sovacool and Axsen (2018). Of the empirical
papers, 55 were deductive and 78 were inductive. The primary
methods used in the deductive papers were life cycle analysis, factor
and regression analysis, and sensitivity analysis. Most inductive papers
were case studies involving primary data, such as interviews and doc-
ument analysis. A range of theoretical perspectives were taken:
actor-network theory (e.g., Hoffmann et al, 2017; Pohl &
Yarime, 2012), institutional theory (e.g., Ebrahimi & Koh, 2021;
Wang & Tanaka, 2011), systems theory perspectives (e.g., Liu
et al., 2020; Nunes et al., 2010), and utility theory (e.g., de Lara &
Marx, 2018; Guo et al., 2013). Appendix B provides a list of all theo-
ries used within the studies analyzed. The diverse perspectives we
found in the sample created a rich tapestry of views on environmental
and social stewardship and highlighted key gaps, the most obvious of
which was a lack of cross-connection between these two forms
of stewardship. Before analyzing the gaps in the literature and the
need for further attention to the interconnected nature of environ-
mental and social stewardship, we first present the dominant themes

that emerged within each form.
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4.2 | Environmental stewardship

Scholars have considered an array of issues and phenomena related to
environmental stewardship, which we clustered into three themes:
“Green Industry Transformation,” “Advanced Mobility Solutions,” and
“QOther Significant Impacts.”

421 | Green industry transformation

This theme concerns reimagining and redesigning various aspects of
existing industry products to minimize negative impacts on the envi-
ronment and optimize resource use. The codes within this theme are
generally aspirational in that they each capture some part of trans-
forming the industry in a way that aligns with the principles of a circu-
lar economy (e.g., Passarini et al., 2012; Silva-Magalhaes et al., 2019;
Spreafico, 2021). For example, responsible practices with batteries are
covered extensively, with the authors developing and recommending
models to illustrate closed-loop distribution supply-chain networks
(see Sasikumar & Hag, 2011). Other issues are also discussed—for
example, converting waste, like used tires, into energy, like biofuels
(Rowhani & Rainey, 2016); making plans for how to use more renew-
able energy (Lee & Tan, 2019); and better planning to reduce our reli-
ance on rare-earth materials (Alonso et al., 2006; Ciacci et al., 2010;
Mayyas et al., 2019; Mikkola, 2001; Parker et al., 1997).

There is also a notable tension within the literature between the
urgent need for radical innovation (Hoffmann et al., 2017; Pinkse
et al., 2014; Sovacool & Axsen, 2018) and the dominant course of
research reflected in the vast majority of articles—incremental inno-
vation. For example, De Stefano et al. (2016, p. 1436) observe that
“product stewardship innovations are characterized by incremental
changes in product components, with no substantial modifications of
the core product concept.” A quarter of the articles examining such
incremental innovations cover issues such as remanufacturing
(Subramoniam et al, 2013), reverse logistics (Abdulrahman
et al, 2014; Johnson, 1998), and extended producer responsibility
(Carrasco-Gallego et al., 2011). Many authors who examine the
industry's design, such as Daaboul et al. (2016) and Ebrahimi and
Koh (2021), overlook any detailed consideration of the “cradle-to-
grave” thinking that needs to surround the design, manufacture, use,
and disposal of assets, even though scholars such as Kumar and Put-
nam (2008) highlight the basic necessity for such approaches. Indeed,
only a few articles examine radical transformation (Kaviani
et al., 2020; Magnusson & Berggren, 2011).

422 | Advanced mobility solutions

A number of vehicular technologies associated with environmental
stewardship are considered in the literature, which we labeled
“Advanced Mobility Solutions.” These solutions cover clean technolo-
gies like hybrid vehicles (e.g., Avadikyan & Llerena, 2010; Pohl
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et al., 2009), alternative fuel vehicles (e.g., Chi et al, 2012; Jiao
et al, 2017; Keith et al., 2017), and autonomous electric vehicles
(e.g., Chen et al., 2021). Electric vehicles and electromobility have
received a great deal of attention (e.g., de Lara & Marx, 2018; de Luca &
Di Pace, 2020; Montazeri-Gh & Mahmoodi-K, 2016). Accordingly, some
of the surrounding issues have also been discussed, such as charging
requirements (Knapcikova, 2019; Randy, 2011b) and EV batteries
(Garcia et al., 2017; Hojas Baenas et al., 2011). Other technologies that
have been explored include biofuels (e.g., Jiao et al., 2017; Rowhani &
Rainey, 2016), gas vehicles (e.g., Chi et al, 2012), and hydrogen
(e.g., Schjglberg & @stdahl, 2008), illustrating that a diverse range of
options are being considered along the pathway away from fossil fuels.

Work is also emerging on how we might go about managing the
tensions that can result from innovations—for example, how might we
balance any trade-offs required between reducing carbon emissions
and reducing waste and water use? Alonso et al. (2006) examine elec-
trical and electronic components in the automobility sector. These
authors draw on life-cycle assessment and life-cycle costing case
studies to illustrate that innovation toward sustainability should also
consider improvements on the “end-of-life” and “individual life cycle
stages of a product” (p. 328). Mueller et al. (2015) offer insights into
some of the other trade-offs that need to be considered with a water
assessment tool that can be used to guide improvements to produc-
tion practices. Staniszewska et al. (2020) add that such decision tools
could be usefully extended to consider other sustainability issues,
such as ensuring that recycling processes in automobility are energy
efficient. As highlighted by Jiao et al. (2017), biodiversity concerns,
such as land and water grabs associated with alternative fuels, would

also need to be considered.

4.2.3 | Other significant impacts

Understanding and managing the areas of most significant impact is
the last theme under the umbrella of environmental stewardship
(e.g., Mueller et al., 2015). This theme largely covers discussions on
how and why adopting sustainability principles is important in our
fight to mitigate climate change and stop ecosystems from degrading.
Notably, authors such as Staniszewska et al. (2020) acknowledge the
vast scale of issues that must be considered, which include reducing
carbon dioxide to address human-induced climate change, making
design improvements, reducing our dependence on nonrenewable
materials and resources, and considering “manufacturing and distribu-
tion and end-of-life” (also see Aitken & Murray, 2010; Eckstein, 2012;
Simic et al., 2017). However, few studies take this approach. Instead,
they typically only examine a singular element, such as the use of non-
renewable materials like aluminum (e.g., see Li et al., 2020; Passarini
et al.,, 2012; Silva-Magalhaes et al., 2019). Although these authors and
others (see Aaldering et al., 2019; Lee & Tan, 2019) highlight that the
industry cannot sustain the use of such resources and that we should
be seeking out sustainable alternatives (e.g., Cheramin et al., 2021;
Kastensson, 2014), little guidance is offered on how this might be
achieved at scale. Similarly, while many authors point to the need to

improve recycling practices in the industry to ensure that the critical
materials used in vehicle manufacturing can be recycled, tangible
examples of best practices are rare (for some examples, see
Eckstein, 2012; Simi¢ et al., 2017).

Overall, the current studies highlight problems more than solu-
tions. For example, authors such as Passarini et al. (2012) and Ciacci
et al. (2010) focus on the negative environmental impact of how some
materials are treated at the end of their life, such as automotive
shredder residue, which contains hazardous materials. It also appears
well known within the industry that greater attention to environmen-
tal stewardship is required, especially over issues like climate change
(e.g., Ahmadjian & Lincoln, 2001; Becherif et al., 2019; Rebitzer &
Buxmann, 2005) and resource use (e.g., Abdulrahman et al., 2014; Bag
et al., 2020), but an overarching consensus on how such issues might

be approached in an integrated fashion has not yet been reached.

4.3 | Social stewardship

Social stewardship is an equally diverse theme that covers 3 second-
order topics: “Social Engagement and Mobility Impact,” “Organiza-
tional Governance and Sustainable Growth,” and “Human Capital

Development and Education Initiatives.”

43.1 | Social engagement and mobility impact
This theme relates to industry activities intended to engage with com-
munities, enhance consumer relationships, and address the social chal-
lenges arising from transportation. Again, the literature highlights a
tension between how new technologies impact social equity and the
effects of policies designed to improve environmental performance—
policies on automobile prices (Daaboul et al., 2016; Feltus, 2008;
Jindal & Sangwan, 2015), travel costs (Nurhadi et al., 2017), and con-
sumer choices (Govindan et al, 2019; Keith et al., 2017; Sarkis
et al., 2010). In some studies, such as those pointing to carsharing as a
solution (de Lara & Marx, 2018), the consumers hold a stewardship
role (e.g., Riggs, 2015). In others, such as Sovacool and Axsen (2018),
private vehicles are deeply enmeshed in issues related to personal
identity and social status. That said, few scholars tackle these social
issues. Instead, most focus on the technological aspects of change
(e.g., see Blanas et al., 2012; Christopher & Towill, 2001).

Of the studies that do consider social enablers of change, Lee and
Tan (2019) and others (see Hoffmann et al., 2017; Magnusson &
Berggren, 2011) point to several promising developments, all of which
seek to place consumers at the center of stewardship efforts. For
example, authors such as Wiedmann et al. (2011) provide examples of
car manufacturers who have invested in initiatives that build ties with
consumers in the hopes of building brand loyalty alongside a greater
acceptance of change. They also highlight initiatives to help con-
sumers understand the environmental impacts of automobility.

Scholars have also examined other means of facilitating steward-

ship, including eco-labeling (Staniszewska et al., 2020; Villanueva-Rey
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et al.,, 2018) and publicly disclosing environmental and social perfor-
mance information (Cho et al., 2021; Ohvanainen & Hietikko, 2012).
These studies commonly report that the kind of regulatory pressure
that influences fossil fuel prices (Avadikyan & Llerena, 2010; Keith
et al., 2017) and disclosure (e.g., Cho et al., 2021) also encourages
consumers and manufacturers to pay greater attention to environ-
mentally friendly products (also see Dijk & Yarime, 2010; Govindan
et al., 2019; Hojas Baenas et al., 2011). Additionally, there are other
social issues, such as product recalls, that influence social perceptions
within the industry. For example, Bernon et al. (2018) find that
supply-chain failures, which lead to product recalls are costly for car
manufacturers and tend to result in a lowering of share prices. As seen
below, these authors and others (e.g., De Stefano et al., 2016) show
that stewardship within the industry requires considerable attention

be paid to governance.

432 |
growth

Organizational governance and sustainable

The literature also discusses a range of issues related to organizational
governance and sustainable growth within the industry
(e.g., Dyer, 1996). Hence, this theme captures industry efforts to fos-
ter ethical conduct, social responsibility, and transparency, all of which
contribute to a positive social impact and sustainable growth (e.g., see
Cho et al., 2021). Tensions that managers face when acting in the
long-term interests of a firm are also discussed within this theme
(e.g., Powers & Steward, 2010). Several authors highlight that, while a
business's longevity should be the ultimate aim for companies, man-
agers still face constant pressure to produce favorable returns in the
short term (e.g., Costello et al., 2013). Often, such results are
expressed through share prices (e.g., Powers & Steward, 2010;
Subramoniam et al., 2009, 2013). This pressure can impact investment
in stewardship initiatives, including improving environmental perfor-
mance (e.g., Abolhassani et al., 2019) and maintaining long-term rela-
tionships with employees and suppliers during times of crises
(e.g., Ahmadjian & Lincoln, 2001). Further, while employee issues such
as the need to increase diversity in the workplace are discussed, they
are only explored conceptually (e.g., Lee & Tan, 2019), and empirical
data on the implications of any current action (or inaction) are seldom
provided. Thus, while other social issues, such as reducing environ-
mental fraud, corporate misconduct and scandals (Avadikyan &
Llerena, 2010; Wood et al., 2018), and responsible data stewardship
(Daaboul et al., 2016; Soley et al., 2018; Stitéova, 2018), are covered
in the literature, they are not yet connected to a deep understanding

of the broader employee and governance issues facing the industry.

433 |
initiatives

Human capital development and education

Our final theme concerns the industry's role in contributing to human

development. Human capital is a valuable asset, and cultivating it not
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only benefits individuals but also increases the overall competency
and sustainability of the automotive industry. While Sarkis et al.
(2010) highlight that some kind of radical transformation might be
achieved through greater training and skills development, few studies
examine how workforce development can improve environmental and
social practices. The field acknowledges that the automotive industry
can positively affect individuals by, say, developing employee capabili-
ties (Bag et al., 2020; Blanas et al., 2012). Indeed, Lee and Tan (2019)
and others (e.g., see Abolhassani et al., 2019; Gupta & Prasad, 2011)
provide many examples of how car manufacturers can promote social
well-being by investing in training and education programs for
employees. However, scholars such as Fried and Tiegs (1993, p. 481)
highlight that working in this industry can cause also employees
“stress and strain.” Hence, they argue for social support programs
beyond skills development and training. Further, the literature high-
lights that the industry needs to pay more attention to using human
capital to improve environmental stewardship (Sarkis et al., 2010). In
the following section, we draw on the insights generated from our
findings to offer just such an expanded conceptualization.

5 | DISCUSSION

This review enriches the literature by broadening our conceptualiza-
tions of stewardship beyond the traditionally limited focus of
employees and firm relations (Davis et al., 1997). In our expanded
framework, stewardship begins to encompass concepts like environ-
mental conservation and social impact and the transition toward sus-
tainability (see Bebbington et al., 2019). These are just a few among
many more elements that ought to be included in an expanded con-
ceptualization of stewardship.

5.1 | The transition to sustainability as a concept
of stewardship

This review highlights that stewardship can manifest through more
advanced product designs that attempt to integrate the principles of a
circular economy (e.g., Demirel et al., 2016; Eckstein, 2012). Steward-
ship may also extend to the types of technological innovations associ-
ated with novel vehicle types and alternative fuel options (e.g., Chen
et al., 2021; Zapata & Nieuwenhuis, 2010), or it might involve strate-
gies aimed at minimizing significant impacts on the environment
(e.g., Aaldering et al., 2019).

In the context of social stewardship, our analysis highlights that
organizations need to be attentive to consumer needs (e.g., Bernon
et al., 2018) and that sound governance can help to avoid scandals
and the need for greenwashing (e.g., Wood et al., 2018). In fact, we
found dozens of initiatives and ideas that would fall under an
expanded definition of stewardship that researchers might look to
explore further in future.

We also observed a notable lacuna in scholarly focus on the inter-

play between environmental and social stewardship. For instance,
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while better recycling practices may help to improve environmental
management, they can also produce hazardous materials (see Ciacci
et al., 2010). Yet most studies in our review only examine one side of
the coin, neglecting data related to potential synergies or trade-offs
with other areas of stewardship. In Section 5.2, we have specifically
highlighted a number of promising areas to explore. For example, most
studies on reducing carbon emissions do not discuss whether the pro-
cesses used have positive or negative implications for other resources,
such as water (e.g., de Lara & Marx, 2018). Another area that requires
deeper investigation is engaging with investors and shareholders to
balance the demand for better environmental and social standards
while also delivering profits and solid returns for shareholders
(e.g., Wood et al., 2018).

Figure 1 depicts an extended version of the stewardship frame-

work. Its extended reach to different contexts holds many promising

Dominant approaches

Consideration of:

Responsible
Environmental practices
protection regarding
people

avenues for future research. Moreover, this model is highly generaliz-
able and could apply to many diverse sectors beyond the automotive
industry, where the need for a transformative change toward sustain-
ability is equally pressing (e.g., Dodd & Yengin, 2021; Tsoi &
Loo, 2021). By investigating the overlaps between environmental and
social stewardship, scholars are not only likely to acquire valuable per-
spectives on how stewardship can drive the transition to sustainability
in a range of settings, they may also find solutions to previously unad-

dressed challenges.

5.2 | Significant areas for future research

Within our review, and as shown in Figure 1, many academics have

called for future research to explore and improve how we, as a field,

A new integrated framework for stewardship

Consideration of:

Responsible
practices
regarding

people

Environmental
protection

Promising areas for future research:

The interplay between environmental and social impacts

Environmental New approaches to

and social achieve
outcomes that improvements
might be possible (e.g., radical
through innovation and
improvements digital
transformation)

Empirical
investigations of
stewardship
initiatives globally

FIGURE 1 Framework for
stewardship for sustainable

business practices.
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assess and report the environmental and social implications of innova-
tion for better decision-making (e.g., Alonso et al, 2006;
Kastensson, 2014). This finding aligns with those outside the review
who suggest the need for further innovations to business models
(e.g., Armstrong & Grobbelaar, 2022; Kennedy & Linnenluecke, 2022;
Shashi et al., 2021). Moreover, these calls are particularly pertinent to
new data-driven innovations that can help to create more sustainable
products and processes (e.g., Centobelli et al., 2022; Daaboul
et al., 2016; Neto & Dutordoir, 2020; Soley et al., 2018). For instance,
Baehr and Fliaster (2023) argue that while digital technology harbors
the potential to reshape business models to offer sustainability
improvements, these innovations are often underexploited. Our
review identifies a dearth of research in this regard, which suggests a
promising area for future attention (for recent work in this field, see
Awan & Sroufe, 2020).

Notably, most of the articles in our review appear to reinforce
rather than challenge current paradigms and mental models of auto-
mobility. The broader research shows that these views are counter-
productive to the radical transformation required to reduce the
environmental and social harm of human activity (Hoffman, 1999;
Maguire & Hardy, 2013), including automobility (Smith &
Crotty, 2008; Sonar et al., 2022). The articles within our review also
show that further work and action is required to educate consumers
on the tensions and trade-offs associated with automobility to help
them make more sustainable decisions (Riggs, 2015).

One notable omission in the corpus pertains to empirical investi-
gations of emerging stewardship initiatives, such as those mounted by
the Battery Stewardship Council (2022) and Tyre Stewardship
Australia (2022). Further work is required to examine whether and
how these programs can shift the current paradigm toward more of a
circular economy model. As The McKell Institute (2021) notes, such
a paradigm would place greater value on the resources used, which
are often high in value and useable beyond the vehicle's lifespan. This
call for scholarly attention aligns with the broader academic discourse
that begs for more work to understand the antecedents of effective
stewardship—and, in particular, how the interplay between individual
and institutional considerations might inform transformational innova-
tion (Awan, 2019; Awan & Sroufe, 2022; Begum et al., 2022).

5.3 | Research gaps across the corpus and
implications for academia

Several noteworthy research gaps emerged under the “Environmen-
tal Stewardship” theme that warrant further scholarly investigation.
Under “Green Industry Transformation,” we observed a distinct lack
of research into radical innovations. Most studies focus on incre-
mental innovations to a product's components, often bypassing sub-
stantial alterations to the core product itself. Further, we noted the
conspicuous absence of detailed “cradle-to-grave” perspectives
despite the critical role this kind of comprehensive thinking plays in
the transformation to sustainability (Pohl, 2012; Suo et al., 2020;
Zhu et al.,, 2015).
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Our analysis of “Advanced Mobility Solutions™ also underscores a
need to delve deeper into the challenges and trade-offs that arise
when different clean technologies are integrated. While a range of
innovative clean technologies, such as electric vehicles, biofuels, gas
vehicles, and hydrogen, have been examined (see Appendix B), we
have not yet formed a comprehensive understanding of how these
technologies might be harmonized. Additionally, an intriguing gap
exists in terms of how to scale such sustainable alternatives up to the
industry level.

Lastly, our analysis of “Other Significant Impacts” highlights the
need for integrated solutions that bridge both the environmental and
social dimensions. Although the literature recognizes the imperative
of reducing carbon emissions, improving resource utilization, and
embracing the principles of a circular economy, the absence of holistic
strategies to manage significant impacts in an integrated and sustain-
able manner is palpable. A comprehensive exploration of the inter-
section between environmental and social concerns remains elusive,
as studies often focus on environmental factors without fully integrat-
ing the socio-economic aspects of the problem.

Equally noteworthy within the “Social Engagement and Mobility
Impact” theme is the salient role consumers play in the stewardship
equation. Tensions surface around issues like the dynamics of how
automobiles are priced and the deep-rooted association between pri-
vate vehicles, personal identity, and social status. Empirical explora-
tions of these social dynamics are limited, which hints at uncharted
territory requiring further investigation. Emerging strategies like eco-
labeling and publicly disclosing environmental and social performance
data are indicative of the evolving landscape of corporate-social
engagement. They also offer a window into how regulatory frame-
works and market dynamics can stimulate environmentally friendly
consumer choices. Nevertheless, a cohesive framework that fully
incorporates consumers into the sustainability fold has not been
developed and remains a salient priority for future research.

In the domain of “Organizational Governance and Sustainable
Growth,” our analysis highlights the complexities of fostering ethical
conduct, social responsibility, and transparency. A tension exists for
managers between pursuing long-term sustainability and short-term
financial performance. While studies acknowledge the importance of
cultivating long-standing relationships with employees and suppliers,
we observed a notable gap in empirical explorations of their dynamics.
Moreover, the relatively untapped field of business model innovation
and digital technology-enabled transformations offers fertile ground
for future research.

Our review also sheds light on the industry's role in shaping
“Human Capital Development and Education Initiatives.” Workforce
development plays a critical role in improving environmental and
social practices. However, most investigations only skim the surface,
primarily focusing on skills development while neglecting the broader
realm of employee well-being. Although a handful of studies do show-
case instances where car manufacturers have invested in training and
education programs and scholarships, a more holistic consideration of
workforce dynamics, stress, and well-being presents a promising ave-

nue for future research.
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As shown in Figure 1, our analysis underscores the pressing need
for integrated solutions that bridge the gap between environmental
and social dimensions. While recognizing the imperatives of reducing
carbon emissions, optimizing our use of resources, and adopting the
principles of a circular economy, the scarcity of holistic strategies
emerges as a key gap. Our review highlights that existing studies tend
to address environmental issues in isolation without fully integrating
the socio-economic dimensions of the problems faced. This is a chasm
in thinking that calls for an integrated scholarly approach—one that
not only acknowledges the symbiotic relationship between society
and the environment but also includes strategies that align and har-
monize these dimensions for more effective and sustainable outcomes
(Harvey, 2023).

5.4 | Research implications for managers

Our study yields valuable insights for managers in the automotive sec-
tor. Specifically, we emphasize the importance of recognizing the
emerging tensions and trade-offs when considering the links between
environmental and social issues. For example, the legislated defini-
tions of stewardship, such as that provided by the Australian Recycling
and Waste Reduction Bill 2020 (Commonwealth of Australia, 2020),
apply a narrow definition to the design and manufacture of products.
Such definitions may lead managers to limit investment and funding
by omitting complex environmental and social considerations relating
to our needed transition to a circular economy (Awan &
Sroufe, 2022). This limitation was seen in 2022 when the Australian
Government allocated $1 million to the Federal Chamber of Automo-
tive Industries to “ensure that more components of Australia's waste
vehicles can be recycled” (Evans, 2022, para 2), but overlooked the
social issues inherent to recycling supply chains, such as human rights.
This may seem to be a cup-half-empty view, but this omission is par-
ticularly salient given that the links between recycling and modern
slavery are well documented—particularly when Western waste is
recycled in jurisdictions where questionable practices exist (Sims
Limited, 2020).> Further work is required to examine these tensions
to develop an expanded understanding of how an integrated vision of

environmental and social stewardship can be applied.
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Limitations and other areas for future

Our research is not without limitations, but these conditions offer
opportunities for future research. Most notably, the scope of our
review is confined to the stewardship literature published in academic
journals that specifically pertain to the automotive industry and auto-
mobility. Non-industry-specific stewardship literature as well as “gray”

literature, such as industry reports and conference papers, may add

Modern slavery “includes illegal workplace practices, such as trafficking in persons,
[traditional] slavery, servitude, forced marriage, forced labor, debt bondage, [the worst forms
of] child labor, and deceptive recruiting for labor or services” (Dodd et al., 2022, p. 1).

further insight that could enrich our work. Our review and findings
are also largely conceptual and merit further empirical examination.
Future reviews seeking to provide advice to the industry on the ante-
cedents and consequences of adopting an integrated approach could
do so through meta-analytic examinations, while other important
issues, such as digital transition issues, could also be considered.?
Moreover, we examine only one area of transport, namely, automobil-
ity, leaving room for scholars to examine our framework in other criti-
cal areas, such as air travel (Dodd & Yengin, 2021) and shipping
(Tsoi & Loo, 2021), which face different, but equally important, envi-

ronmental and social challenges.

6 | CONCLUSION

From a comprehensive analysis of the literature on stewardship in the
automotive industry, we developed an expanded conceptualization of
this prescient topic. Our revised framework showcases the burgeon-
ing academic interest in stewardship within the context of automobil-
ity. It also extends our current body of knowledge in this field with
the aim of safeguarding our environmental and social resources. From
our analysis, we discerned that there are two facets to stewardship—
environmental and social—each of which contributes to a more
nuanced understanding of the concept. Importantly, our investigation
not only reveals gaps in our current understanding of stewardship but
also yields fertile ground for future research endeavors. As we pave
the way toward a sustainable future, we underscore the significance
of holistic strategies that will help to bridge the gap between the envi-
ronmental and the social. The hope is that, by marrying these two
dimensions, we will come upon integrated approaches to addressing
the automotive industry's multifaceted sustainability challenges.
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APPENDIX A: SEARCH STRATEGY AND RESULTS?

Search 2
Search 1 a. “automotive” and “eco-design” or “efficiency” or “end-of-life
. . d dshin™ treatment” or “hybrid” or “ natural gas” or “reverse logistics” Search 3
automotive product stewardshi . . . "
. “steward*l?’ and “automotive’P b. “stewardship” and “battery” or “clectric” or “hydrogen” or “tyre”, “tire” and “steward*”
B

“fuel cell” or “zero-carbon” or “car-related solar energy systems”
or “plug-in systems”

Scopus =26 Scopus =408
WoS =16 WoS =155
WoS =18
A* transport = 2 A* transport = 167
| T A* transport = 1
| | I ] |

. ‘ , . 678 included for ! !
18 duplicates 26 included for title 52 duplicates title and abstract . ) )
removed and abstract review removed review 6 duplicates 12 included for title
removed and abstract review

Scopus =11

20 included for full 487 excluded 191 included for full]

6 excluded review review 4 excluded

8 included for full
review

1 excluded 57 excluded
1 excluded

19 included 135 included
7 included

161 articles included in total

3Scopus and the Web of Science were selected as they are two of the largest databases in
social sciences and are commonly used in literature reviews (see Paul & Criado, 2020).
However, as shown in Appendix A, these databases return different results and can omit
work covered in relevant scholarly sources. To avoid this limitation, a third source of
transport journals was added. This included the following journals, which are ranked A* in the
Australian Business Deans Council (ABDC) journal list: Transportation Research Part A: Policy
and Practice, Transportation Research Part C: Emerging Technologies, and Transportation
Research Part E: Logistics and Transportation Review. The ABDC list was selected as it
identifies highly impactful outlets (Hair et al., 2019).
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APPENDIX B: CODEBOOK

B.1 | Third-order concept: Current Conceptual Boundaries to Stewardship

Second-order
theme

Article information

Conceptual papers

Deductive papers

Inductive papers

First-order codes (illustrative text and citations)

¢ Journal. Journals with three or more articles included:

o Journal of Cleaner Production (Aaldering et al., 2019; Becherif et al., 2019; de Souza et al., 2018; De Stefano et al., 2016;
Hojas Baenas et al., 2011)

o International Journal of Production Economics (Abdulrahman et al., 2014; Abolhassani et al., 2019; Bai et al., 2020)

o Transport Research Part E (Cheramin et al., 2021; Liu et al., 2020; Reeves et al., 2010)

o Journal of Advanced Transportation (Chen et al., 2021; de Luca & Di Pace, 2020; Kong et al., 2018)

o Journal of Manufacturing Processes (Agapiou, 2014; Aleyari et al., 2020; Li et al., 2020)

o Production Planning & Control (Daaboul et al., 2016; Ferguson & Browne, 2010; Kumar et al., 2019)

o Quality Innovation Prosperity (Bedoya-Villa & Escobar-Sierra, 2018; Horvathova et al., 2019)

o Technological Forecasting & Social Change (Avadikyan & Llerena, 2010; Dijk & Yarime, 2010; Pohl & Yarime, 2012)

o Transportation Research Part C (Dai et al., 2021; Vahidi & Sciarretta, 2018; Xylia et al., 2017)

e Car manufacturers mentioned in the article (e.g., Aston Martin, Audi, BMW, Chrysler, Citroen, Daihatsu, Daimler, Ferrari,
Fiat, Ford, General Motors, Honda, Hyundai, Jaguar, Kia, Lamborghini, Lexus, Mercedes Benz, Mitsubishi, Nissan, Peugeot,
Renault, Saab, Skoda, Suzuki, Tesla, Tianjin Automotive Group, Toyota, Volkswagen Audi Group, Volvo; see Abolhassani
et al., 2019; Nunes et al., 2010; Cho et al., 2021)

e Countries mentioned in the article (Asia, Australia, Brazil, Canada, China, Colombia, Europe, France, Germany, Global, India,
Iran, Italy, Japan, New Zealand, North America, Norway, Not specified, Pakistan, Poland, Portugal, Slovak Republic, South
America, South Korea, Spain, Sweden, Taiwan, Turkey, US, UK) (e.g., Ahmadjian & Lincoln, 2001; Maia et al., 2010; Wang
et al., 2020)

o Level of analysis:

o CEOs (Saidani et al., 2018; Schweiger et al., 2020; Villanueva-Rey et al., 2018)

o Consumers (Ahmad & Mohsin Butt, 2012; Dijk & Yarime, 2010; Wiedmann et al., 2011)

o Employees (Azevedo et al., 2011; Bag & Gupta, 2019; Bedoya-Villa & Escobar-Sierra, 2018)

o Firm (Azevedo et al., 2011; Bag & Gupta, 2019; Bedoya-Villa & Escobar-Sierra, 2018)

o Industry (Abdulrahman et al., 2014; Abolhassani et al., 2019; Agapiou, 2014; Sabolova et al., 2020; Schoggl et al., 2017;
Sefova et al., 2021)

e Conceptual case studies, meaning no data collected (e.g., Aitken & Murray, 2010; Blanas et al., 2012)
o Conceptual framework (e.g., Sovacool & Axsen, 2018)

e Composition Analysis (Bai et al., 2020; Chen et al., 2021; de Lara & Marx, 2018)

e Constraint Programming and CSP Modeling (Garcia et al., 2017)

e Correlation Matrix (Christensen, 2011)

e Data Envelopment Analysis (Biondi et al., 2013; Dai et al., 2021)

o Experiment (Agapiou, 2014; Potter & Graham, 2019)

e Factor Analysis (Abdulrahman et al., 2014; Bernon et al., 2018; Gupta & Prasad, 2011)
e Grey System Model (Hao et al., 2018)

o Hesitant Fuzzy Set (Bai et al., 2020; Govindan et al., 2020; Jindal & Sangwan, 2015)
o Hybrid Group Decision-Making Method (Sun & Zhu, 2018)

o Life Cycle Analysis (Ganesarajan et al., 2022)

o Linear Regression Analysis (Bedoya-Villa & Escobar-Sierra, 2018; Soley et al., 2018)
o MICMAC Analysis (Ravi & Shankar, 2005)

o Microstructural Analysis (Gupta et al., 2020)

e Particle Swarm Optimization (Hao et al., 2018)

¢ Process Models Simulations (Siit6ova, 2018)

¢ Quantitative Data (Biswas & Das, 2018; Parthiban et al., 2017)

e Scenario Analysis (Ferguson & Browne, 2010; Kumar & Yamaoka, 2007)

e Case study based on interview data (Ahmadjian & Lincoln, 2001; Andriankaja et al., 2013)

o Comparative Analysis (Bai et al., 2020; Chen et al., 2021; de Lara & Marx, 2018)

e Economic Modeling (Chang, 2008; Cho et al., 2021; Jiao et al., 2017)

o Experimental Analysis (Aleyari et al., 2020)

e Grounded Theory (Kalverkamp, 2018)

o Multi-attributive Border Approximation Area Comparison (Kumar et al., 2019)

o Network Analysis (Knapcikova, 2019)

e Sensitivity Analysis (Alonso et al., 2006; Gupta et al., 2019; Jain & Khan, 2017)

o Social Network Analysis; Stochastic Multi-criteria Acceptability Analysis (Aaldering et al., 2019)

(Continues)
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Second-order
theme

Theoretical
perspectives

DODD ET AL

First-order codes (illustrative text and citations)

o Patent Analysis (Aaldering et al., 2019)
¢ Propositions (Cho et al., 2021)
o Total Cost of Ownership Calculation (Richnak et al., 2020)

o Actor-Network Theory (Hoffmann et al., 2017; Pohl & Yarime, 2012)

o Agency Theory (Schweiger et al., 2020)

e Analytic Hierarchy Process Theory (Subramoniam et al., 2013)

o Cumulative Prospect Theory (Bai et al., 2020)

o Fuzzy Set Theory (Becherif et al., 2019; Gupta et al., 2019; Jayakrishna et al., 2015)
e Game Theory (Keivanpour et al., 2017; Ro et al., 2008; Simi¢ et al., 2017)

e Grey System Theory (Hao et al., 2018)

e Industrial Ecology Theory (Seitz, 2007)

o Institutional Theory (Ebrahimi & Koh, 2021; Wang & Tanaka, 2011)

e Legitimacy Theory (Bai et al., 2020)

o Marketing Theory (Ahmad & Mohsin Butt, 2012; Wood et al., 2018)

e Natural-Resource-Based View Theory (Ahmadjian & Lincoln, 2001)

¢ Pontryagin Minimum Theory (Chen et al., 2021)

o Principle-Agent Theory (Jeong et al., 2016)

o Resources Based of the Firm (Bag et al., 2020; Bag & Gupta, 2019; Lin et al., 2014)
e Socio-Technical Systems Theory (Liu et al., 2020)

o Stakeholder Theory (Ebrahimi & Koh, 2021; Gonzélez-Torre et al., 2010)

e Sustainable Triple Bottom Line Theory (Govindan et al., 2019)

e swarm optimization theory

e Systems Theory (Nunes et al., 2010)

¢ Theory of Planned Behavior (Luo et al., 2021)

o Transaction Cost Economics (Ahmadjian & Lincoln, 2001; Reeves et al., 2010)
o Utility Theory (de Lara & Marx, 2018; Guo et al., 2013)
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B.2 | Third-order concept: Environmental stewardship

Second-order theme

Green industry
transformation

Advanced mobility
solutions

Other significant
impacts

First-order codes (illustrative text and citations)

e Circular Economy (Alonso et al., 2006; Demirel et al., 2016; Eckstein, 2012)

e Closed-Loop Distribution (Sasikumar & Hag, 2011)

o Eco-Design (Zhang, Shao, et al., 2021; Andriankaja et al., 2013; Le Duigou & Baley, 2014; Mufioz et al., 2005)

o End-of-Life Treatment (Aitken & Murray, 2010; Alonso et al., 2006; Blanas et al., 2012)

o Energy Efficiency (Abolhassani et al., 2019; Chen et al., 2021; Horvathova et al., 2019; Kong et al., 2018; Ouyang
et al., 2021; Sujova & Cierna, 2018)

o Extended Producer Responsibility (Carrasco-Gallego et al., 2011; Tian et al., 2017)

o Incremental Innovation (Avadikyan & Llerena, 2010; Chi et al., 2012)

o Lean and Agile (Christopher & Towill, 2001; Govindan et al., 2014)

e Micro - Factory Retailing (Williams, 2006)

o Networks in the tire industry (Schweiger et al., 2020)

o Product Design (Zhang, Shao, et al., 2021; Staniszewska et al., 2020)

e Productivity Improvements (Abolhassani et al., 2019)

e Partner Selection (Park & Lee, 2017)

o Radical Transformation (Hoffmann et al., 2017; Sovacool & Axsen, 2018)

e Remanufacturing (Kumar et al., 2017; Seitz, 2007; Subramoniam et al., 2009)

o Reducing Automotive Plastics Parts (Romero et al., 2021)

o Reducing Product Defects (Aitken & Murray, 2010; Bernon et al., 2018; Cho et al., 2021)

o Reverse Logistics (Aitken & Murray, 2010; Bag et al., 2020; Bag & Gupta, 2019; Blanas et al., 2012; Carrasco-Gallego
et al,, 2011; Chan et al.,, 2012; Daaboul et al., 2016; Demirel et al., 2016; Ferguson & Browne, 2010; Gonzalez-Torre
et al., 2010; Govindan et al., 2019; Hojas Baenas et al., 2011; Kusakci et al., 2019)

e Supply Chain (Ahmadjian & Lincoln, 2001; Aitken & Murray, 2010; Azevedo et al., 2011; Chan et al., 2012; Cheramin
et al., 2021; Hojas Baenas et al., 2011; Masoud & Mason, 2017; Panahifar et al., 2015; Ramdas et al., 2003;

Randy, 2011a; Yadav et al., 2020)
o Waste Composition Evolution (Abdulrahman et al., 2014; Ahmadjian & Lincoln, 2001; Aitken & Murray, 2010)

o Alternative Fuel Vehicle Diffusion (Chi et al., 2012; Jiao et al., 2017; Keith et al., 2017)

e Autonomous EV (Chen et al., 2021)

e Autonomous Taxi (Dai et al., 2021)

o Batteries (Christensen, 2011; Garcia et al., 2017; Hojas Baenas et al., 2011)

e Biofuels (Jiao et al., 2017; Rowhani & Rainey, 2016; Zapata & Nieuwenhuis, 2010)

o Charging Stations and Practices (Knapcikova, 2019; Randy, 2011b)

e Electric Bus (Xylia et al., 2017)

e EVs and Electromobility (de Lara & Marx, 2018; de Luca & Di Pace, 2020; Montazeri-Gh & Mahmoodi-K, 2016)
o Gas Vebhicles (Chi et al., 2012)

o Hybrid Composites (Ganesarajan et al., 2022)

o Hybrid Vehicle (Agapiou, 2014; Avadikyan & Llerena, 2010; Christensen, 2011; Yadav et al., 2018)
e Hydrogen (Schjglberg & @stdahl, 2008; Zapata & Nieuwenhuis, 2010)

e Plug-in and Hybrid Electric Vehicle (Montazeri-Gh & Mahmoodi-K, 2016)

o Renewable Energy Use (Lee & Tan, 2019)

e Air Pollution (Kastensson, 2014; Kumar et al., 2019; Nurhadi et al., 2017)

e Automotive Shredder Residue (Passarini et al., 2012)

e Aluminum (Agapiou, 2014; Aleyari et al., 2020; Daaboul et al., 2016; Ebrahimi & Koh, 2021; Li et al., 2020; Passarini
et al., 2012; Silva-Magalhaes et al., 2019; Spreafico, 2021)

o Climate Change Action (Ahmadjian & Lincoln, 2001; Becherif et al., 2019; Rebitzer & Buxmann, 2005)

e Consumption of Resources (Lee & Tan, 2019)

o Ecosystem Protection (Aaldering et al., 2019)

e Emission Reduction (Lee & Tan, 2019)

e Land and Water Use (Jiao et al., 2017; Mueller et al., 2015)

o NdFeB Magnet (Cheramin et al., 2021)

e Recycled Tire Products (Eckstein, 2012)

o Recycling of Materials (Aitken & Murray, 2010; Alonso et al., 2006; Cheramin et al., 2021; Ciacci et al., 2010; Lee &
Tan, 2019)

o Steel Alternatives (Kastensson, 2014)

e TechMetals (Alonso et al., 2006)

o Tire Management (Hall & Moreland, 2001; Rowhani & Rainey, 2016)

o Used Tires (Simi¢ et al., 2017)
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B.3 | Third-order concept: Social stewardship

Second-order theme

Social engagement and mobility
impact

Organizational governance
and sustainable growth

Human capital development
and education initiatives

First-order codes (illustrative text and citations)

o Arts and Culture Activities (Lee & Tan, 2019)

o Carsharing & Car Leasing (de Lara & Marx, 2018); (Nurhadi et al., 2017); (Zhang, Wang, et al., 2021)
o Community Development Programs (Lee & Tan, 2019)

e Competitiveness and Prices (Daaboul et al., 2016; Feltus, 2008; Jindal & Sangwan, 2015)

e Consumer Choice (Govindan et al., 2019; Keith et al., 2017; Sarkis et al., 2010)

e Consumer Relationships (Ahmad & Mohsin Butt, 2012)

o Consumer Stewardship (Riggs, 2015)

e Dealership Performance (Ahmad & Mohsin Butt, 2012; Bag et al., 2020; Biondi et al., 2013)
o Product Recalls/Safety Recalls (Bernon et al., 2018; Wood et al., 2018)

o Safety Issues (Lee & Tan, 2019)

o Social Community Programs (Lee & Tan, 2019)

e Travel Costs (Nurhadi et al., 2017)

o Traffic Conditions (Montazeri-Gh & Mahmoodi-K, 2016)

o Business Longevity (Powers & Steward, 2010)

o Employee Protection and Workplace Conditions (Lee & Tan, 2019)

o Data Processing (Daaboul et al., 2016; Sutéova, 2018)

o Diversity in the Workplace (Lee & Tan, 2019)

¢ General Governance (Dyer, 1996)

o Industry and Investor Returns (Powers & Steward, 2010; Subramoniam et al., 2009, 2013)
o Reducing Greenwashing (Wood et al., 2018)

o Regulative Compliance (Avadikyan & Llerena, 2010)

o Measuring Innovation (Alonso et al., 2006; Kastensson, 2014)

o Responsible Data Stewardship (Soley et al., 2018)

¢ Reducing Environmental Fraud and Corporate Scandals (Wood et al., 2018)

o Strategy & Long-Term Growth and Market Share (Powers & Steward, 2010; Subramoniam et al., 2009, 2013)

o Capabilities (Bag et al., 2020; Blanas et al., 2012)
o Educational Programs (Lee & Tan, 2019)

e Scholarships and Internships (Lee & Tan, 2019)
o Skill Development (Lee & Tan, 2019)
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