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Abstract

Purpose: The purpose of this paper is to examine the automotive product recall risk in terms
of social sustainability performance and evaluate the role of buyer-supplier relationships in
improving social sustainability during product recall crises.

Design/methodology/approach: A multi-methodology approach is used to empirically
analyse the interrelationship between the proposed constructs and enablers of the buyer-
supplier relationship. Structural equation modelling and interpretive structural modelling are
followed to analyse the data gathered thorough a questionnaire survey of 204 executives and
interviews with 15 managers from the automotive industry.

Findings: The results of the study provide evidence regarding the impact of the responsible
buyer-supplier relationship on customer recall concerns and the social sustainability
performance of supply chains. This study also leads to the development of a conceptual model
providing a relationship between the three key concepts used in this study.

Research implications: Following social sustainability principles, this study addresses the
importance of developing strong, responsible, relational ties with suppliers to reduce vehicle
recalls or successfully recover from a product recall crisis.

Originality/value: This study contributes to the literature by providing theoretical and
empirical insights for developing socially responsible supply chains and confirming the role of
the buyer-supplier governance mechanism during product recalls in the context of the
automotive industry.

Keywords: Social sustainability, buyer supplier relationship, product recalls, automotive

recalls, interpretive structural modelling, supply chains

1. Introduction
The economic and environmental dimensions of sustainability are extensively studied (Ahi and
Searcy, 2013); However, the social dimension remains fairly under-explored within supply

chain management (SCM) literature (Tate and Bals, 2016; Lim et al., 2017). Social
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sustainability incorporates the responsibility of considering stakeholders’ rights (Miemczyk
and Luzzini, 2016) and incorporates the notion of avoiding irresponsible actions that may harm
stakeholders (Grimm et al., 2014). Corporate social responsibility (CSR) and business ethics
are two important research streams within sustainable supply chain management (SSCM)
(Leppelt et al., 2013; Noack et al., 2017). Social responsibility in supply chains represents
implicit and explicit commitment towards stakeholders through incorporating social (and
environmental) standards in managing activities (e.g., fair treatment, proper payment, ethical
product sourcing) and endeavouring enhancement of ethical and social performance (Matten

and Moon, 2008).

Sustainability is an inevitable part of the global automotive industry (SMMT, 2018) due
to the high pressure imposed on automotive supply chains to enhance their sustainability
practices (Diabat et al., 2013, Schoggl et al., 2016). There is constant pressure from end
customers regarding sustainability concerns and from regulatory bodies to comply with
incremental, stringent requirements of laws and regulations such as the recent European
transformation towards a circular business model (c.f. SMMT, 2018, European Commission,
2015, EU, 2000, 2008). Despite the social sustainability dimension being essential, the
automotive industry has shown irregular social behaviour over time (Azevedo and Barros,
2017). Particularly, automotive recall continues to be a major concern and better mechanisms
are required to anticipate and mitigate this risk (Aragon et al., 2019). Customer safety is an
integral component of the social sustainability performance of automotive supply chains (SCs)
and should take top priority for internal and external SC stakeholders (Leppelt et al., 2013;
Ciravegna et al., 2013; Kumar and Rahman, 2016).

Product recall is a form of SC risk that occurs as a result of severe quality failure
(Zsidisin, 2003; Marucheck et al., 2011). Product recalls are typically associated with
outsourcing and off-shoring (Steven et al., 2014), and result in significant adverse
consequences such as damage to reputation, long-term financial loss and bankruptcy (Zsidisin,
2003; Shah et al., 2016). Interest concerning product recalls is growing due to accelerating
competition and dynamism in markets (Steven et al., 2014; Shah et al., 2016). In 2015,
Volkswagen’s ‘dieselgate scandal’ rigged its diesel engines to make its diesel vehicles appear
to emit lower toxic pollution in emission tests (Mansouri, 2016). After this unethical action,

Volkswagen recalled millions of diesel cars affected worldwide and paid considerable penalties
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to governments and regulatory bodies. In 2017, BMW recalled 312,000 vehicles in the UK and
Ireland due to a potentially fatal electrical failure (Fritz, 2018). The growing number of product
recalls of global brands, primarily in the automotive industry, is a vivid signal of failures in

SCs that are mostly related to manufacturing-related problems, outsourcing issues and global

operations (Marucheck et al., 2011; Steven et al., 2014; Shah et al., 2016; Lim et al., 2017).

Product recalls should be examined together with other external factors that affect social
sustainability of SCs, e.g., stakeholder partnership, committed long-term relationship, trust
between SC partners, knowledge management and information sharing (Grimm et al., 2014;
Lim et al., 2017). In recent years, various researchers have highlighted the importance of
expanding sustainability across SC networks (Wilhelm et al., 2016a). The public's growing
pressure for CSR and expansion of this pressure to supplier and sub-supplier level increases
the importance of upstream SCs to improve their ethical and responsible approach towards
doing business (Gualandris and Kalchschmidt, 2016). Extant literature shows the scarcity of
theoretical frameworks addressing the relationship between social responsibility in SCs and
the extent to which manufacturers/buyers and suppliers perform ethically and responsibly
during a damaging event such as product recall (Shah et al., 2016; Kordestani et al., 2014).
Such events may be seen as a signal for poor buyer-supplier relationships which, in turn, may
affect the social sustainability performance of the SC network.

Past research has identified a number of sustainability challenges including increased
stakeholder and regulatory pressure combined with a lack of understanding on how SCM
decisions affect society and the environment in different regions (Wilhelm et al., 2016; Seuring
and Miiller, 2008). Social aspects of both SC performance and sustainability are relatively
understudied due to the complexity of developing associated measures (Tate and Bals, 2016;
Azevedo and Barros, 2017). In recent years, assessment of the social lifecycle has become
imperative for assessing the corporate social profile and social impact of products throughout
their entire lifecycle (Tsalis et al., 2017). However, product recall risks and their impact on
social sustainability are largely overlooked (Bruccoleri et al., 2018). Especially, there is an
alarming trend, globally, in the frequency, intensity and cost of vehicle recall concerns (Steven
et al., 2014; Allianz, 2017). Myriad factors and dynamics trigger product recall, and lack of
knowledge exists in understanding and managing this risk. Recall concerns and their impact

on social sustainability should be evaluated at the SC- rather than firm-level.



Nassar , S., Kandil, T., Er-Kara, M. & Ghadge, A. (2019), “Automotive recall risk: Impact of buyer-supplier relationship
on supply chain social sustainability.” /nternational Journal of Productivity and Performance Management, Forthcoming.
(DOI: 10.1108/1JPPM-01-2019-0026)

Another gap exists concerning how sustainability is seen from different actors’
perspectives. Traditional business models mainly focus on manufacturers’ concerns and less
attention is given to customers’ perspectives, especially for social sustainability issues (Wells,
2008; Schoggl et al., 2016). In order to contribute to the aforementioned research gaps, this
study examines the product recall risk and relevant customer concerns in terms of social
sustainability performance and further analyses the role of the buyer-supplier relationship in

improving social responsibility during a product recall crisis.

This paper investigates the risk of automotive recall in terms of its impact on the social
sustainability performance of the SC and assesses the role of the buyer-supplier relationship in
potentially improving social sustainability performance during such a crisis. A multi-faceted
perspective is followed to examine product recall risk in SCs in relation to CSR, social
sustainability and supplier-buyer relationships. The study provides a comprehensive analysis
through the integration of interpretive structural modelling (ISM) and structural equation
modelling to enhance the empirical findings of the study. First, the key enablers of the buyer-
supplier relationship and indicators of sustainability performance are identified through a
critical review of the literature and discussion with industry experts. Later, an ISM
methodology is applied to analyse the interrelationships between the enablers of the buyer-
supplier relationship. The relationship between latent variables such as the social sustainability
performance of SCs, buyer-supplier relationship and automotive recall concerns are examined
by employing a covariance-based structural equation modelling (CBSEM) approach. The data
set for the analysis was gathered thorough a survey of 204 executives and interviews with 15
managers from the automotive industry.

This study contributes to the literature of buyer-supplier relationships and SC social
sustainability performance by introducing the context of UK automotive recalls and customers’
concerns in downstream relationships (in the B2B market), a subject that has been neglected
in the literature (Leppelt et al., 2013). Moreover, the present work provides theoretical and
empirical insights concerning the role and importance of buyer-supplier relationships in the
recovery from product recall crises and improvement in social sustainability.

The rest of the paper is structured as follows: Section 2 presents interlinking literature on
social sustainability performance, product recall, and the buyer-supplier relationship to provide
a baseline for the proposed approach. Section 3 describes the research methodology. Section 4

introduces the proposed structural model, explains the methodological steps and discusses the
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results of the ISM and CBSEM methodologies. Finally, the study concludes with theoretical

and practical implications, limitations and possible future research directions.

2. Literature review

2.1. Social sustainability performance and product recalls in the automotive industry

In recent years, social responsibility and sustainability has been receiving increased attention
in the sustainability literature (Kumar and Rahman, 2016, Wilhelm et al., 2016). Garbie (2014)
lists the essentials of social sustainability as work management issues, human rights, societal
commitment, customers’ issues, and business practices. The social sustainability performance
of SCs considers the social impacts throughout a product’s lifecycle to ensure that
environmental and social responsibilities are addressed (Hutchins et al., 2008; Benoit et al.,
2010). For the automotive industry, social sustainability performance of SCs has five
dimensions - social and environmental responsibility, flexibility, responsiveness, automotive
quality, and sustainable knowledge management (Agustin and Schroder, 2015; Bhattacharya,
et al., 2014; Thomé et al., 2014; Stadtler, 2015). Social sustainability performance of
automotive SCs is a major concern due to increasing pressure for additional sustainable
practices from end-customers (Leppelt et al., 2013; Flynn et al., 2015; Gualandris and
Kalchschmidt, 2016). The main sustainability challenges facing the automotive industry
include high variation in styles and models along with developments in technical and smart
features (Wells, 2013). This entails massive variation and complexity in SCM processes
including R&D, supply, manufacturing, distribution, logistics and relationship management
(Quesada et al., 2006). Such complexity is augmented during a product-harm crisis, including
product recalls that have damaging consequences on business (Chen et al., 2009). Social
sustainability of SCs is important in order to achieve positive social/ethical performance during
product recall (Kumar and Rahman, 2016).

The UK Driver and Vehicle Standards Agency (DVSA, 2014) defines a vehicle related
safety defect as: "a failure due to design and/or construction, which is likely to affect the safe
operation of the product/aftermarket part without prior warning to the user and may pose a
significant risk to the driver, occupants and others”. Automotive recalls might result in huge
financial as well as non-financial losses and it may take longer to recover from the undesired

consequences (Rupp, 2004; Zhao et al., 2013). The cost of recalls includes communication and



Nassar , S., Kandil, T., Er-Kara, M. & Ghadge, A. (2019), “Automotive recall risk: Impact of buyer-supplier relationship
on supply chain social sustainability.” /nternational Journal of Productivity and Performance Management, Forthcoming.
(DOI: 10.1108/1JPPM-01-2019-0026)

advertising costs, lost sales, inventory losses, cost of refund/compensation, logistics costs and
fines/lawsuits. These events diminish profits, decrease customer trust and cause severe harm
to the reputation of the company (Bates et al., 2007; Kumar and Schmitz, 2011). From an end
customer and market perspective, a lower recall rate is regarded as a positive signal indicating
that the manufacturer is effectively managing not only the production process but, also, the
entire SC network.

In recent years, the total number of reported product recalls and the volume of recalled
products have increased exponentially (Shah et al., 2016). The automotive sector accounts for
over 70% of the value of total losses resulting from product recall events and their triggering
effects (Allianz, 2017). Statistics show a globally increasing trend in the frequency, intensity
and severity of vehicle recall events. In Europe, automotive recalls have increased by 73.6%
in the first quarter of 2019 (Stericycle, 2019). Trends towards product differentiation, modular
design, SC partnership and common product platforms increase product recall risks due to the
complexity of the network, diversification of products, dependency on suppliers and other
stakeholders and, the possibility, of cross-defect impact (Aragon et al., 2019). In the UK, the
DVSA checks and monitors outstanding vehicle recalls with tests conducted by the Ministry
of Transport (MOT). Currently, nearly 2.39 million cars in the UK are estimated to have
outstanding safety recall, resulting in one in 13 cars likely to fail its MOT test (Hull, 2019).
These statistics provide evidence of serious vehicle recall challenges, thus demanding the need
for collaborative management approaches to mitigate the vehicle recall risk in automotive SC

networks.

Ensuring product quality and safety is the responsibility of all stakeholders across an SC
network (Ni et al., 2014). The increase in product recalls of global brands, especially in the
automotive industry, highlights the issue of failures in SC operations ( Marucheck et al., 2011;
Steven et al., 2014; Lim et al., 2017). Automotive recall concerns in the downstream SC might
be seen as a signal for poor buyer-supplier ethical ties in the upstream SC that, in turn, might
affect social sustainability performance throughout the chain. Outsourcing has become an
effective practice in the automotive industry, and its adoption scope and scale show an
incremental trend in the incorporation of partial and full-service vehicle supplies (Ciravegna et
al., 2013). Automakers obtain their resources from hundreds of suppliers across the globe, and

offshore sourcing has a significant influence on recalls (Steven et al., 2014). Thus, a responsible
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and ethical buyer-supplier relationship is crucial to mitigate such complications (Narayanan

and Narasimhan, 2014).

2.2. Responsible buyer-supplier relationship for sustainability performance

The major challenge in managing a contemporary SC (such as automotive SC) is the intensified
interdependency among its activities and stakeholders that, in turn, requires appropriate
governance mechanisms for its effective management (Turnbull et al., 1992; Corsten et al.,
2011; Ciravegna et al., 2013). Governance between business stakeholders/partners is defined
as the relationship mechanism that directs parties' behaviour with the aim of achieving some
shared goals (Griffith and Zhao, 2015). Opportunistic behaviour, goal differences and different
operational routines are key drivers of transformation towards non-relational governance
mechanisms (Dyer and Singh, 1998; Zheng et al., 2008). Liu et al. (2012) found that
transactional and relational mechanisms are both effective in enhancing operational
performance. It is argued that socially responsible activities have a direct and positive impact
on SC performance through the mediation effect of cooperation and trust (Carter and Jennings,
2002).

It is contended that trust, openness and honesty are among the most important factors in
developing a successful long-term responsible and ethical relationship (Spence and Bourlakis,
2009; Gualandris and Kalchschmidt, 2016). Additionally, communication, information
sharing, commitment, knowledge management and partnership development are significant for
socially responsible SCs (Van Tulder et al., 2008). In the automotive industry, it is claimed
that careful selection of suppliers, constant development of suppliers and close monitoring of
their performance have a positive impact on social dimensions of sustainability (Kumar and
Rahman, 2016). Furthermore, it is contended that power can predict sharing of value and

sustainability-related risks among SC partners (Touboulic et al., 2014).

3. Research methodology

The study follows a multi-methodological approach to examine the links between social
sustainability performance, product recall risk and the buyer-supplier relationship. An ethical
and contractual relationship framework, adapted from Leppelt et al. (2013), is used to
showcase responsible upstream and downstream relationships in automotive SCs. A socially

responsible SCM structure is represented by incorporating upstream and downstream
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stakeholders as shown in Figure 1. The dotted arrows refer to socially responsible or ethical
SC relationships, and the solid arrows represent the contractual relationships. Social SCM is
described as the integrated feedback of key SC processes from the end customer (Grimm et
al., 2014; Kumar and Rahman, 2016). The setting of social SC performance is presented in a
cross-functional framework. This would be implemented while addressing the following two
issues: 1) Examine SCM from a social sustainability performance perspective, and ii) explain
how ethical collaborations of upstream and downstream partners of the buyers affect social
sustainability performance and related SC decisions. Based on the literature review, five main
dimensions are identified for the sustainability performance of SCs in the automotive industry.
The identified dimensions are validated using the data collected from the UK automotive

sector.

Social sustainability
performance of supply chains

~

Downstream partners:
Marketing responsible
decisions

Logistics provider

Upstream partners:
Buying responsible
decisions

A J Y
Suppliers Automotive _ Agent/ Business
PP industry | distributers customer

Financial
provider / \ .H

» Supply Chain Ethical Responsibility

———— Supply Chain Contract Responsibility

Figure 1. Responsible upstream and downstream relationships in automotive SCs

First, an interpretive structural modelling (ISM) method is used to analyse the identified
enablers of the responsible buyer-supplier relationship; in the second stage, a theoretical model
is developed to show the interrelationships among these enablers. ISM is widely accepted to

determine the structure of any social or technical system (Attri et al., 2013). This study uses an
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ISM approach to establish how responsible buyer-supplier relational ties influence the social
sustainability performance of SCs during periods of automotive recall. The study combines
both a triangulation method for data collection (ISM) and a linear structural relationship of
SEM to build the models, along with the help of experts from the automotive industry.

The proposed structural relationship modelling between latent variables can be
understood by using several manifest variables (Caniéls et al., 2013; Wilhelm et al., 2016a). In
order to achieve the aim of the present study, a CBSEM approach has been used to interpret
the impact of responsible buyer-supplier relationships on managing product recall concerns.
The proposed methodology examines the interrelationships between three main research
variables considering the magnitude of the individual as well as the total impact.

Safety recall happens when an automotive manufacturer identifies safety concerns
related with design or production defects in their cars. If a vehicle recall occurs, the automotive
manufacturer tries to trace all affected vehicles to rectify the defects (Caniéls et al., 2013;
Kumar and Rahman, 2016; Miemczyk and Luzzini, 2016). The safety recall is a strategic
concern in the UK automotive market. Nearly half of the vehicles registered in the UK (10.8
Million vehicles) were recalled between 1992-2002, and there was a substantial increase
between 1998 and 2002 (Bates et al., 2007). In the US, since the 1990s, annual vehicle recalls
have almost doubled, and in 2002 over 19 million vehicles were recalled (Consumers Union,
2004). Recall rates can be used as an indicator of process performance in the automotive value
chain (Amann et al., 2014; Wilhelm et al., 2016a). The present study addresses the impact of
automotive industry recalls on the social sustainability performance of SCs based on the data
collected from automotive companies in the UK. A questionnaire survey was sent to 450
executives in the automotive sector. A total of 204 people participated, yielding a response rate
0f45.33%. The preliminary scales used in the questionnaire survey were tested by interviewing
15 SC managers from the automotive industry, who closely deal with buyer-supplier
relationships. Details of the dimensions of the social sustainability performance of SCs were
explained to the managers during the interviews. Each interview took about one to one-and-a-
half hours. Finally, 30 scale items were identified based on the results of this pilot test. Each
item was assessed by a five-point Likert scale to measure four latent variables of the buyer-
supplier relationship, three latent variables of vehicle recall concerns and three latent variables

of social sustainability performance (Scale-1: Strongly disagree, 5: Strongly agree).
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4. Analysis and development of a conceptual model

4.1. Identification of social sustainability performance indicators for automotive SCs
Following previous classifications of sustainability indicators provided by Agustin and
Schroder (2015), Bhattacharya, et al. (2014), Thomé et al. (2014) and Stadtler (2015),
sustainability indicators of automotive SCs are examined under five main categories. These
categories are explained below.

i) Social and environmental responsibility:
Nowadays, socially and environmentally responsible logistics is a rapidly emerging concern
among academia and industry. Therefore, automotive manufacturers give increasing attention
to the social and environmental issues in their SC operations. Especially, pollution prevention
and vehicle recall minimisation are distinctive elements of the automotive operation
management strategy (Yeung and Coe, 2015). Efficient use of environmental technologies can
help to mitigate product defects and recalls and can be adapted very quickly due to the process-
based operations architecture of the automotive industry (Mao and Jin, 2014).

ii) Flexibility:
Flexibility indicators measure the automotive industry partners’ capability to adapt their
products to the changes (often rapid) in automotive demand or supply (Kumar and Rahman,
2016; Miemczyk and Luzzini, 2016). The dynamism and mobility provided by flexibility can
help to increase sales substantially. Process flexibility provides the ability to control output
levels easily; therefore, it supports the sustainability performance of SCs during automotive
recall cases. Also, flexibility in SCs enables automotive SC partners to maintain sustainability

practices resulting in decreased product recalls.

iii) Responsiveness:
Responsiveness indicators have been considered as a dominant issue in the social sustainability
performance of SCs (Mao and Jin, 2014; Meckenstock et al., 2016). Responsiveness indicators
replicate the automotive producers to meet customer concerns before and after recall
announcements. Measures of responsiveness play a key role in meeting arranged leading times,
delivering the quality required by customers, and maximising safety and security levels in the
automotive industry. These indicators help to achieve a competitive advantage in many
industries by meeting the requirements of sustainable performance.

iv) Automotive quality:

Product quality is a widely used criterion to measure corporate social performance for different

10



Nassar , S., Kandil, T., Er-Kara, M. & Ghadge, A. (2019), “Automotive recall risk: Impact of buyer-supplier relationship
on supply chain social sustainability.” /nternational Journal of Productivity and Performance Management, Forthcoming.
(DOI: 10.1108/1JPPM-01-2019-0026)

industries due to its influence on customer satisfaction, health and safety. Quality is particularly
crucial in the automotive industry. The quality of customer services is very important for the
‘shared social responsibility value’ for downstream partners (Wang et al., 2012; Akdeniz et al.,
2014).
v) Knowledge management:

Knowledge management capability in the relationship between buyer and supplier is essential
for creating a competitive advantage for business (Lim et al., 2017). Knowledge management
delivers value from sustainable SC relationships and provides a platform for SC partners to
share corporate responsibility and sustainability. Knowledge management transforms useful
information into actions to achieve socially responsible and sustainable SCs.

The structural matrix in Table 1 presents these five dimensions of sustainability

performance and relevant criteria.

Table 1. Structural matrix for sustainability indicators in automotive SCs

Aspects of Criteria Reference(s)
Sustainability
Performance
Social & e Social responsibility Yeung and Coe, 2015; Lee
environmental e Work conditions and Lam, 2012; Mao and
responsibility e Communication & collaboration Jin, 2014; Meckenstock et
e Product lifecycle al., 2016
e [ean production
Flexibility e Dynamism and mobility of Harms, 2011; Mori and
delivery Christodoulou, 2012; Ma et
e Supply chain partners al., 2013
Responsiveness e Number of product recall Mao and Jin, 2014,
announcements Meckenstock et al., 2016

e Customer concerns
Competitive advantages

Automotive e Design and raw materials Wang et al., 2012; Akdeniz
quality ¢ Quality of logistics etal., 2014
e Customer services
¢ Distribution quality
Sustainable e Information/knowledge sharing Lim et al., 2017
knowledge ¢ Joint knowledge creation
management e Information technology

e Knowledge storage

11
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4.2. Development of the hypothesis

SSCM practices are essential for responsible upstream suppliers to ensure the social
responsibility performance (SRP) of their downstream buyers. Some researchers in the SSCM
literature have noted that close integration of buyers and suppliers might increase the network-
based competitiveness of automotive SCs (Sancha et al., 2016). A close collaboration between
both actors positively affects the social sustainability performance of SCs (Ferndndez et al.,

2010). Therefore, the first hypothesis of the present study is identified as follows:

H1: Social responsibility in the buyer-supplier relationship has a positive effect on the social

sustainability performance of SCs during an automotive recall crisis.

The ethical and social responsibility in the buyer-supplier relationship is interrelated with the
customers’ concerns on product recall and the sustainability performance of buyers. Therefore,

the second and third hypotheses are identified as follows:

H2: Social sustainability and responsibility in the buyer-supplier relationship during an
automotive recall can help to effectively manage customers’ concerns resulting from the crisis.

H3: Social sustainability indicators related to customers’ automotive recall concerns can help
to effectively manage the social sustainability performance of the SC.

The conceptual framework shown in Figure 2 is developed based on these hypotheses.

An SEM approach is proposed to analyse these relationships.

Social responsibility in
buyer-supplier relationship
in automotive industry

H1

Customer concerns
regarding product
recalls

Social sustainability
performance of supply
chains

Figure 2. Conceptual model of the study

12
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4.3. ISM Methodology

ISM has been embedded in the present study to provide qualitative factors to measure the
impact of the responsible buyer-supplier relationship on customer concerns related to
automotive recalls. The ISM methodology can explain the complex pattern of conceptual
research variables and their inter-relationships. This study uses the ISM application approach
used by Ravi and Shankar (2005) and Kannan et al. (2009):

Step 1: List the variables for social sustainability performance of SCs that affect the variables
related to the customer concerns of product recall and responsible buyer-supplier relationship.
Step 2: Establish the pair-wise relationship between the two variables of the research: buyer-
supplier relationship and automotive recall concerns.

Step 3: Form the structural self-interaction matrix (SSIM) using the assessment criteria that
are gathered by discussions with experts.

Step 4: Draw a directed graph (digraph) based on the aforementioned relationships in the
matrix.

Step 5: Replace the variable nodes with statements to generate the ISM-based model.

Step 6: Review the ISM model to ensure that conceptual consistency is supplied, and the
necessary modifications are made.

The structural model is generated based on the reachability matrix. If there is a
relationship between sustainability aspects and variables, then an arrow is drawn to connect the
two points or two stages in the hierarchical model. The digraph of the ISM hierarchical model
is provided in Appendix 1. There is a direct relationship between the sustainability aspects, and
buyer-supplier relationship and social responsibility. Figure 3 covers the sustainability
performance improvement aspects. These aspects enhance the sustainability performance of
SC members in relation to customer concerns of automotive recalls. It is very important for the
responsible buyer-supplier relationship to ensure social responsibility, work conditions,
communication and collaboration, product lifecycle and lean production (social and
environmental aspects) which establish a basic foundation to achieve. Furthermore,
information/knowledge sharing, joint knowledge creation, information technology, knowledge
storage, and social knowledge management play significant roles in improving collaboration

and communication during product recall announcements.

13
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Figure 3. Structure of the hypothesised research model

The final step is aggregating the relationship aspects of sustainability performance with
flexibility, automotive quality, responsiveness, sustainable knowledge management and social
and environmental responsibility by using upward arrows in the hierarchical model in
Appendix 1.

CBSEM methodology involves the estimation of multiple and interrelated
dependencies in a single analysis model (Kumar and Rahman, 2016). CBSEM methodology
can also test casual relationships. The conceptual model of this study consists of sustainable
responsible relationship indicators which are subdivided into criteria and sub-indicators as
shown in the structure of the hypothesised research model provided in Figure 3. The main
indicators are represented by shaded circles in the middle of the model: buyer-supplier
relationship, automotive recall concerns of customers, and social sustainability performance.

This model tests the causal relationship between the main research variables of the study.

4.4. Results of the Covariance Based SEM and Hypothesis Testing

First, the reliability of data is checked using Cronbach’s alpha as shown in Table 2. A Cronbach
alpha value that is greater than 0.7 exhibits excellent reliability (Hair et al., 2009). Since all the
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Cronbach's alpha values are greater than 0.7, this dataset can be regarded as reliable.

Table 2. Sustainable social SC relationship and scale items: standardised CFA path
loadings and statistics

Social sustainability Standardised Critical Cronbach’s
performance and scale items path loading ratio alpha
Social and environmental 0.836 9.25 0.864
responsibility

Flexibility 0.892 10.272 0.879
Responsiveness 0.847 11.855 0.878
Automotive quality 0.745 9.321 0.899
Sustainable knowledge 0.816 8.761 0.870
management

*Cronbach's alpha values exceed 0.70 exhibit reliability. The critical ratio (CR) and associated
p-value for a one-tailed test of significance are as follows: CR1/41.28, p-value 00.10; CR1/41.64,
p-value 00.05; CR1/42.33, p-valueo0.01; CR1/43.10, p-valueo0.001.

Then, confirmatory factor analysis (CFA) is applied to test the unidimensionality of the
research scales, and the results are presented in Table 3. The chi-square values and associated
probability levels are also given in the table. Five measurement models are developed to

analyse the dimensions of social sustainability performance.

Table 3. Unidimensionality and reliability analyses of SRSD and CSR scales

Social Average
susaimability ) cpr Ger o cpr NPT NNFT COMSTUCL | riance
performance and reliability
) extracted
scale items
Social and
environmental 0.99 099 099 0.93 1.00 0.95 0.62
responsibility
Flexibility 098 094 092 095 099 0.89 0.66
Responsiveness 097 094 097 0.93 0.99 0.88 0.75 & 0.71
Automotive quality 096 094 091 093 091 0.80 0.60
Sustainable
knowledge 096 092 0.94 092 094 0.83 0.62
management
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Customer recall
concerns

096 092 1.00 098 099 0.89 0.85

*Cronbach's alpha values exceed 0.70 exhibit reliability. The critical ratio (CR) and associated p-value for a
one-tailed test of significance are as follows: CR1/41.28, p-value 00.10; CR1/41.64, p-value 00.05; CR1/42.33,
p-valueo0.01; CR1/43.10, p-valueo0. 001.

Table 4 provides the goodness of fit results. The results indicate that all models exhibit
fit indices with a score of 0.90 or greater, implying that all models have a satisfactory fit and

that all of the items are valid in reflecting their corresponding constructs.

Table 4. Goodness of fit of the model

Fitting Index CMIN/DF NFI IFI CFI1 RMR RMSEA
Evaluation criterion <3 >0.9 >0.9 >0.9 >0.9 <0.05
Test value 2.784 0912 0.921 0.920 0.016 0.081

Table 5 presents the results of the convergent validity assessment that shows whether
items underlying a specific construct are convergent or share a high proportion of variance in
common (Hair et al., 2009). To establish convergent validity, the significance of item factor
loading, average variance extracted (AVE), and construct reliability (CR) are assessed (Hair et
al., 2009). Firstly, the study assesses examined multi-collinearity for prediction by using SPSS
software. Then, the study examines the relevance of the CBSEM model relationships using an
SPSS AMOS module.

As seen from Table 5 and Figure 4, the coefficient of the relationship between automotive
recall concerns and the social sustainability performance of SCs has the highest coefficient
value, 0.62. The relationship of buyer-supplier relationship with automotive recalls and social
sustainability performance achieves coefficient values of 0.48 and 0.53, respectively. The
buyer-supplier relationship dimension implies that automotive buyers should employ a social
responsibility feedback system for monitoring and managing customer concerns associated
with automotive recalls. According to the results, p-values are smaller than 0.05, meaning that

the results are statistically significant. Therefore, we do not reject H1, H2, and H3.
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Table 5. Results for structural model evaluation

Hypotheses Path Direction Path P- Acceptance
coefficient Value Result

H1 Buyer-supplier relationship — 0.53 roAk Accepted
— Social sustainability performance
H2 Buyer-supplier relationship — 0.48 0.0002 Accepted

— Automotive recall concerns

H3 Automotive recall concerns — 0.62 kadEk Accepted
— Social sustainability performance

Social responsibility in
buyer-supplier relationship
in automotive industry

048 xJ m 053

Customer concerns
regarding product
recalls

Social sustainability
performance of supply
chains

Figure 4. Structural equation model of the study

Table 6 provides the means, standard deviations, correlations, and chi-square differences
of the five pre-identified categories of the social sustainability performance. The results in
Table 6 reveal that the automotive buyer companies always have to be ready to update their
responsible relationships and share knowledge with their top-tier suppliers. This can help
automotive buyer companies to be involved in the ethics-related problem-solving efforts of
their suppliers, especially during manufacturing recalls (Zhu, 2004; Miemczyk and Luzzini,
2016; Wilhelm et al., 2016a-b). Automotive companies need such an interrelationship to be
dynamic for problem-solving once the automotive recall comes into play (Amann et al., 2014;

Kumar and Rahman, 2016).
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Table 6. Mean, standard deviations, correlations, and chi-square differences

Social
sustainability
performance and
scale items

Social and 2.45 0.69 55

Mean SD 1 2 3 4 5 6 7 8

environmental ok
responsibility
Flexibility 2.66 0.74 385 0.39
skskok k3k
Responsiveness 2.67 0.84 049 341 73.7
kok skskok skskok
Automotive quality 1.96 0.80 77.6 0.60 0.25 11.28
skskok k3k k3k ksk

Sustainable 296 0.76 020 040 046 345 0.53

knowledge ok ok ok ok ok *
management
Customerrecall 1.96 0.62 1145 0.68 054 31.7 045 053 054 046
concerns * * %k &%k *okok &%k * &%k k3k

**p < 0.01; *p < 0.05 (2-tailed).
Chi-square difference with df 14 1; ***p <0.001; **p <0.01; *p < 0.05.

4.5. Discussion

The findings of the study provide evidence of the relationship between responsible buyer-
supplier relational ties and customer recall concerns in the UK automotive industry. It also
confirms the associated impact on the social sustainability performance of supply chains. These
findings support extant literature through demonstrating how social sustainability practices in
the upstream SC chain can help to improve social sustainability performance in the downstream
SC (Leppelt et al., 2013). Five key indicators of social sustainability performance were
identified for the automotive sector, and three research hypotheses were developed and
accepted. Social responsibility in buyer-supplier relationships in the automotive industry was
proved to reduce customer concerns regarding product recalls. This suggests that automotive
manufacturers should develop better backward information sharing mechanisms with their
suppliers regarding customer automotive recall concerns. As a result, improved collaborative
managerial actions should be implemented not only to monitor and manage these concerns but
also to mitigate the risks of product recalls. This study confirms that responsible buyer-supplier
relationships can be considered as enablers to minimise customer concerns related to
automotive recalls and, in turn, improve social sustainability performance. It is contended that

identifying the enablers of reducing customer concerns in the automotive industry has been
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under-researched in the extant literature (Bruccoleri et al., 2018). The findings of this study
provide new insights to better manage the vehicle recall risk, diminish customer recall concerns

and enhance social sustainability performance.

5. Conclusion

Product recall is one of the most disruptive risks for social sustainability, especially in the
automotive industry. This risk may cause many long-term disruptions and losses including
financial losses, damage to brand image and trust, deterioration of market share, and even
health and safety problems. This study has addressed product recalls as a growing sustainability
concern that needs further academic investigation. The literature on socially sustainable SCs
and buyer-supplier relationships has been integrated to generate a general framework for
managing customer recall concerns through developing ethical and responsible ties among SC
partners. The role and importance of responsible buyer-supplier relationships concerning
recovery from a product recall crisis and improvement of social sustainability are emphasised
based on the empirical results. First, five main categories have been identified and defined as
social sustainability performance indicators through literature review: 1) social and
environmental responsibility, ii) flexibility, iii) responsiveness, iv) automotive quality, and v)
sustainable knowledge management. The study combines a triangulation method for data
collection (ISM) and a linear structural relationship of SEM to build the models, along with
the help of experts in the automotive industry. The ISM method has been used to analyse social
sustainability performance indicators and their interrelationship. Discussions and interviews
conducted with experts, used to construct a structural self-interaction matrix, have then been
used in structuring the ISM-based model. ISM has been embedded to provide qualitative
factors to measure the impact of the responsible buyer-supplier relationship on customer
concerns related to automotive recalls. Later, the relationship between the latent variables
including social sustainability performance of supply chains, buyer-supplier responsible
relationship and automotive recall concerns were examined by employing the CBSEM
approach to a number of manifest variables. The proposed methodology examined the
interrelationships between three main research variables considering the magnitude of the
individual as well as the total impact. The buyer-supplier relationship dimension implies that

automotive buyers should employ a social responsibility feedback system for monitoring and
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managing customer concerns associated with automotive recalls.

5.1. Contribution to theory

There are a limited number of research studies on social sustainability in SCs and the strategies
to cope with associated challenges. The study offers better understanding of how supply chain
management decisions affect society and the environment in the automotive industry which is
an overlooked area in SC sustainability research (Wilhelm et al., 2016, Seuring and Miiller,
2008). This study also contributes to the SSCM literature by proposing a structural model for
the relationship between social sustainability, the buyer-supplier relationship, and product
recall concerns in the automotive industry. The analysis supports this model by empirically
exploring the proactive role of the buyer-supplier relationship during vehicle recalls through
implementing CSR. Such a relationship is able to improve the social sustainability performance

of both suppliers and buyers.

Furthermore, this study contributes to the theory by filling a gap on knowledge on the
factors that may be used to minimise product recall risk and mitigate the negative effects of
this disruptive risk on the social sustainability of SCs (Bruccoleri et al., 2018). In addition, this
study provides a new theoretical insight in managing customer recall concerns through
addressing the significance of buyer-supplier governance mechanisms for building socially
responsible SCs in the market. The proposed mixed methodology that employs ISM and

structural equation modelling provides empirical evidence for the findings.

5.2. Contribution to practice

The end customer’s growing pressure on companies for sustainability and spread of this
pressure to the supplier and sub-supplier level increases the importance of upstream SCs to
improve ethical and responsibility performance. Ethical and socially responsible upstream SCs
provide a competitive advantage through improved stakeholder management and visibility
(Berns et al., 2009; Li et al., 2006). Both upstream and downstream relationships are very
important, especially during product recall risk; nevertheless, this is generally overlooked by
companies. This study empirically shows the importance of responsible buyer-supplier
relationships for recovery from product recall crises and, in general, improvement of the social
sustainability performance of SCs. The proposed structural framework and empirical results
provide critical insights for SC practitioners to develop proactive strategies for product recall

and enhance the robustness of their SCs.
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The study informs automotive manufacturers about the significance of developing strong,
responsible, relational ties with their suppliers for eliminating customer recall concerns through
better managing these concerns. The findings of the integrated ISM and CBSEM methodology
reveal that, if automotive buyers do not build a strong, responsible relationship at the strategic
level with their suppliers, the policies of CSR and performance will be unsustainable,
especially during the recall crisis. Secondly, the findings also show that if companies do not
enhance their responsible buyer-supplier relationships, the effect of customer recalls will be
devastating, and it will be harder to manage existing recall concerns. Socially responsible
feedback systems should be integrated by automotive buyer companies to monitor and manage
customer concerns associated with automotive recalls effectively. Thirdly, the most important
factors for the development of these relational ties are also addressed and explained in detail
for the automotive industry. The rapid development of quality, information technology,
communication and collaboration, and knowledge-sharing bring new opportunities for
developing strategies to successfully manage the growing product recall risk. This requires
developing a socially responsible feedback system that should be integrated by automotive
buyer companies to monitor and manage customer concerns associated with automotive recalls.
As a result, improved social sustainability performance can be achieved by applying the

proposed strategies and approaches in the automotive sector.

5.3. Limitations and future research dimensions

This study has several limitations which provide scope for future research opportunities and a
possible extension of the present work. The data set gathered from the automotive industry is
limited and, hence, difficult to generalise, globally. Although the automotive industry has the
greatest share of lost costs related to product recall, recent statistics show an increasing global
trend in this risk in many different sectors such as food, pharmaceuticals, etc. Therefore, future
research can include data from other industries and different regions for the validation of the
findings (which will also result in a more accurate confirmatory factor analysis). Finally,
although the 15 pairs of responsible buyer-supplier relationships in the data-set of this study
can be deemed acceptable when compared with similar, prior studies (e.g., Luo, 2006; Krause
et al., 2007), examination of the impact of other relationships within SC networks is another

future research direction for the investigation of product recall risk and its mitigation.
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Appendix 1. Digraph of the ISM hierarchical model
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