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Abstract: Supply chain resilience is a critical capability needed to compete in the current turbulent and
unpredictable business environment, but many companies still tend to underestimate its relevance.
In the wake of the COVID-19 pandemic, understanding which supply chain impacts influence the
policies and actions undertaken when resilience is concerned is important. This study investigated the
relationships between the impacts experienced at the different supply chain tiers during the pandemic,
and explored which impacts could drive perceptions towards developing resilience strategies in the
future. A survey instrument was developed adopting a mid-range approach, targeting manufacturers
active in the Italian grocery supply chain. Data were analysed using partial least square structural
equation modelling (PLS-SEM). Results showed that source-related impacts deeply affect make- and
delivery-related impacts, and make-related impacts mainly influence the perceptions about future
resilience strategies. In fact, manufacturers appear to be primarily interested in those strategies
ensuring the continuity of their intrinsic operations. The study could inform theory and practice
about companies’ decisions towards the adoption of certain approaches. Also, it highlights promising
research avenues related to deepening understanding of how perceptions could predict future
intentions to engage in protective actions to adequately cope with potential future disruptions.

Keywords: COVID-19; supply chain resilience; survey; grocery industry; risk management; PLS-SEM

1. Introduction

Modern supply chains (SCs) are today more vulnerable than ever [1,2], as natural dis-
asters, industrial disputes, and terrorism have increasingly resulted in serious disruptions
to SC activities [3,4]. Consistently with the ‘era of turbulence’ proclaimed by [5], in 2020
the COVID-19 pandemic swept across the globe in a matter of months, jeopardizing lives,
upending businesses, and setting off a worldwide economic slump [6,7]. It introduced huge
uncertainties in both supply and demand, highlighting the importance for companies to
properly handle SC risks [8,9]. However, it also provided rich opportunities for researchers
to conduct the empirical and event-based research about supply chain risk management
(SCRM) that has been called for several times in the last two decades [6,10]. Consequently,
SCRM has gained traction once again, both for practitioners and academics [11].

Being in the ‘era of turbulence’, managing SC risks to reduce vulnerability and ensure
business continuity is often problematic [12,13]. SC resilience has been proposed as a
critical capability, necessary to regain a new stable position, recovering or returning close
to its original state, after perturbations [14,15]. However, the literature suggests that many
companies are not well prepared for the challenges they have to confront nowadays [16,17].
Despite the fact that a number of prominent examples led companies to reconsider a
structured SCRM approach as an important field of action, the idea that nobody gets credit
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for fixing problems that never happened clearly emerged in the past decade and it is
still firmly present in today’s business strategies [2,18]. Many companies underestimate
the relevance of resilience, not developing proper plans and hoping for things to just go
back to normal at short notice [6]. Nevertheless, overlooking resilience strategies can
lead organisations to suffer negative impacts due to disruptions. Some scholars have
investigated how resilience strategies positively affect performance outcomes and help
mitigate risks and related impacts [11]. However, there is lack of research about how risk
impacts can lead to shaping resilience strategies in organisations’ plans for the future.

Studying how future resilience strategies are influenced by factors such as the (neg-
ative) impacts of disruptions can enhance the understanding of what kind of priority
factors drive the actions and initiatives of organisations towards better SC resilience, and
how risks and impacts are perceived by organisations themselves [19]. Perception plays
a critical role in shaping the policies and actions undertaken when risk management is
concerned [20]. It can inform theory and practice about companies’ decisions towards
the adoption of certain approaches in order to confront experienced disruptions and to
plan actions aimed at coping with potential future disruptions. Better understanding of
these factors can then improve the overall level of SC resilience in its four phases (prepare,
respond, recover, and maintain) and enable better communication of supply chain risks
and resilience strategies [12,15].

Based on these premises, our study investigated the perceptions underlying the
adoption of SC resilience strategies. The following research question (RQ) was formulated:

RQ: How much do SC impacts following disruptions raise interest towards future SC
resilience strategies?

A survey instrument was developed to collect responses from SC managers on the
different SC impacts they experienced in their SC processes in addition to the level of
importance assigned to future SC resilience initiatives as a foundation for the development
of SCRM strategies for coping with future disruptions. To limit the research scope and
simultaneously address the urgency to provide pragmatic answers to contingent issues [6]
the investigation was limited to a specific empirical domain, thus resulting in a mid-range
theory approach [21]. Manufacturers active in the Italian grocery SC were considered.
In fact, besides also often being the object of studies on supply chain risk management
in the form of food supply chains, grocery SCs have been severely affected during the
COVID-19 pandemic [22]. Moreover, Italy was one of the first European countries to
be hit by the pandemic [23,24] and experience major SC issues because of it (e.g., plant
shutdowns or truck driver shortages) [25]. Ultimately, manufacturers were considered
as they have been struggling with wide SC challenges, with significant impacts due to
inventory levels soaring or dropping, as well as replenishment and fulfilment issues in the
wake of governments’ lockdowns.

The paper is organised as follows: Related literature is first proposed, offering the
theoretical background behind the study. The research methodology is then described,
followed by the presentation of the results and the related discussion. Lastly, conclusions
are drawn along with avenues for future research.

2. Literature Review

SCs are inherently characterised by uncertainty and vulnerability, being exposed to a
wide array of possible risks [26,27]. The concept of SCRM emerged from the efforts to reduce
vulnerability to risks [1,28], and relates to the implementation of strategies to manage both
every day and exceptional risks along the SC to ensure business continuity [13]. Generally
speaking, SCRM consists of four key management aspects: (1) assessing the risk sources for
SCs; (2) defining the SC adverse impacts; (3) identifying the risk drivers; (4) mitigating SC
risks by developing opportune strategies [29,30].
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2.1. SC Risk Sources, Impacts, and Drivers

Different definitions of risk in a SC context are provided in the literature [11,31]. SC
risk is usually defined as the variation in the distribution of possible SC outcomes, their
likelihood, and their subjective values [29]. Risk could thus be operationalised by using
the relationship between the range of possible negative outcomes (severity or impact) and
the distribution of the corresponding likelihood of occurrence for each outcome [18,30]. SC
risks can then be categorised in many different ways and from different perspectives [28,32].
Many scholars have proposed classifications in the form of typologies and/or taxonomies of
risks [29,33]. In this study, SC risks have been distinguished into disruption and operational
ones [34].

A SC disruption is an unintended situation that significantly threatens normal busi-
ness operations of the firms in the supply chain [35]. This refers to natural hazards,
socio-political instability, civil unrest, economic disruptions, and terrorist attacks but also
pandemics [4,25,34]. While disruption risks are difficult to manage, operational risks are
relatively more controllable [11]. Operational risks usually concern supply-demand coor-
dination, and examples can relate to quality or delivery problems [36]. A wide array of
possible operational risk classifications, including the related impact, has been proposed in
previous literature [28,30,37]. For instance, risks can be distinguished as supply-side (re-
lated to purchasing and supplier relationships) or demand-side (related to downstream SC
operations) [29,35]. Moreover, how manufacturing operations are organised by single firms
can cause deviations from the expected outcome in terms of quality, quantity, and time,
e.g., workers unavailability due to labour shortages or strikes can reduce the operational
rate [36].

To better connect with the current practice, risk types and related impacts can be
related to the management processes intrinsic in functional SCs that are advocated by the
Supply Chain Operations Reference (SCOR) Model [33]. The SCOR model provides a set
of practical guidelines for analysing SC management practices [38]. Leveraging the SCOR
model, three main types of risk (having distinct impacts) can be identified, i.e., supply,
manufacturing process, and delivery risk [39,40].

Supply risks reside in purchasing, supplier activities, and supplier relationship man-
agement, and can be critical for the operational processes of manufacturing firms [17,31].
The source-related impacts may be operationalised in terms of capacity constraints or
shortages as well as poor logistics performance, leading to late deliveries or raw mate-
rial shortages [9,35]. Manufacturing process risks relate to efficiently transforming raw
materials into finished goods to meet SC demand in a timely manner [41]. Make-related
negative impacts on SCs could thus be driven by plant closure or reduced operational
capacity because of manpower shortages [6,9]. In turn, manufacturing risks can have
huge consequences on the downstream SC operations [29]. Delivery risks basically refer to
outbound logistics, which has been highlighted as a critical link in SC management [14,39].
Delivery-related impacts mainly concern the physical distribution of products to end-
customers with particular issues concerning transport operations (e.g., a truck driver strike)
and distribution networks (e.g., warehouse shutdowns) [22,35]. In addition, severe impacts
could be driven by finished product shortages, which are affected in turn by negative
impacts arising upstream in the SC [9,36].

2.2. SC Resilience Strategies

The concept of SC risk is closely interconnected with the notion of SC vulnerability,
which is an exposure to serious disturbance whose deviations cause negative effects or
consequences [18,28].

A proven capability to face SC vulnerability is resilience [13]. Resilience implies that
a system can adapt in order to regain a new stable position (recover, or return close to,
its original state) after perturbations [12,14]. Consequently, resilience is usually defined
in terms of speed to get back to normal and often includes the definition of mitigation
capabilities [2,42]. However, resilience must be understood not only as the reactive ability
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to recover from upheavals, but also as a proactive and structured subset of capabilities
within the SC to cope with unforeseen events [15,43]. SC resilience can thus be defined
as ‘the adaptive capability of the supply chain to prepare for unexpected events, respond
to disruptions, and recover from them by maintaining continuity of operations at the
desired level of connectedness and control over structure and function’ [12]. Resilience
initiatives can be clustered according to whether they are introduced before, during, or after
a disruption, thus highlighting their proactiveness or reactiveness [13,44]. This relates also
to what the main phases of SC resilience could be, namely readiness, response, recovery,
and maintaining [15].

Proactive strategies imply that the SC implements measures to cope with turbulence
in advance [45,46]. The proactive approach requires decision-makers to be able to forecast
possible future changes and resist these forecasted changes, and it is often related to SC
robustness [11,47]. Incorporating redundancy is a commonly used measure to increase SC
robustness [45]. Increasing safety stock, maintaining multiple suppliers, activating back-up
options, and adding capacity are the most common forms of redundancy [34,37]. Indeed,
redundancy often encompasses increasing product availability by ‘keeping some resources
in reserve to be used in case of a disruption’ [48]. Also, multiple sourcing could be adopted
for both raw materials and logistics services [22]. The reduced reliance on single plants or
suppliers could then be accompanied by rebalancing supply lines to include more local
and nearshore suppliers [6].

Along with proactiveness, reactiveness is also needed including actions introduced
after a risk event has occurred [19]. They correspond primarily to rapidly responding
to restore the initial stable configuration [13]. Therefore, they are normally related to SC
agility [34,49]. However, reactiveness includes a portion of the preparatory components
of proactiveness [15]. For instance, bulking up inventory across the chain mitigates the
risk of stock-out, allowing for fulfilling orders from alternative sites if there is a logistics
bottleneck [6]. Also, a relevant problem could be the need to focus on critical supplies,
and essential products and customers. Companies can position inventories closer to
customers to reduce lead times, or redeploy resources to meet essential demands [22].
Order allocation to customers can be critical in the case of scarce supplies and capacity,
leading to sub-optimal policies either favouring the most profitable customers, or uniformly
sharing available products among all the customers.

During the COVID-19 pandemic, the resilience strategies adopted by organisations to
recover from the current pandemic (and prepare for future ‘unknown’ disruptions) revolved
around an array of main actions [9,10]: increasing production and distribution capacity of
supply chains and related utilisation levels; improving the workforce management at plants
and distribution centres; restructuring logistics and supply chain networks (e.g., facility
location and inventory allocation); introducing new partnerships with logistics service
providers and suppliers of raw materials; revisiting order allocation strategies; streamlining
product portfolio to focus on a reduced product range, less sensitive to disruptions and
more manageable in constrained fulfilment capacity conditions [6,43].

3. Materials and Methods

The COVID-19 pandemic demonstrated that unprecedented disruptions could lie
behind any time corner and confirmed that turbulence characterises modern SCs [5,7,25].
Moreover, it offered a unique opportunity to address the call for empirical research to
improve current knowledge about SCRM [11]. As many companies exhibited a lack of
preparedness and the need for greater SC resilience [6], a better understanding of how
companies might cope with SC resilience can be beneficial. In fact, how disruptions’ impact
on SC activities could affect the perceptions of SC managers towards risk management and
related resilience strategies has not been widely discussed in the literature so far [22]. This
study specifically aimed at investigating the relationships between the concrete impacts
experienced at the different SC tiers during the pandemic, and what impacts could drive
perceptions towards developing resilience strategies in the future.
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3.1. Survey Design: Population, Sample, and Data Collection

A single-source survey study considering single respondents was conducted [50,51],
focusing on the association between individual companies’ negative SC impacts and future
perceptions. To limit the scope and sharpen the study’s contribution we chose a mid-
range approach [21]. Among the various possible industries to be studied in relation
to the impact of COVID-19 on SCs, we decided to focus on the grocery industry as it
is crucial for the daily provision of essential products [52]. Additionally, grocery SCs
face specific vulnerabilities due to the limited shelf life of food, variability in quality and
availability of raw materials, such as organic products, along with important cyber and
information risk implications [20,46]. Even more importantly, grocery SCs have been
among the most severely affected SCs during the COVID-19 pandemic, and consequently
offer unique opportunities to study ways in which SC resilience can be enhanced in the
face of disruption [22]. Moreover, grocery SCs have been the object of several pieces of
production research and SC studies, proving their relevance to this field of research. In
this broad landscape we selected the Italian grocery industry. Italy was the first country
to be hit by the pandemic in Europe, and grocery firms experienced wide SC disruption
impacts primarily driven by end customers’ panic buying [23–25]. On top of this, the
Italian grocery industry also represents an appropriate context to be investigated given its
international relevance: it is included among the top five markets in Europe for logistics
flows and turnover generated, and is the fastest growing market in terms of volume and
nominal value across Europe [53]. Within the grocery SC, which is composed of three main
actors (manufacturers, logistics service providers, and retailers [20]), we decided to focus
our exploratory study on the manufacturers, as they were the first players in the SC having
to rapidly deal with backup sources of supply and develop strategies to manage contingent
shortages, thus representing an appropriate category of organisations to address within
the scope of this study. We built the sample for our survey according to typical principles
suggested by the literature to conduct an exploratory study [54]. First, we wanted to access
as many organisations as possible within a reasonable timescale. Consistent with the focus
of our research, the sample was determined in collaboration with GS1 Italy, which is the
main trade association of peers in the grocery industry in Italy, which provided a list of
their company members, numbering over 200 large grocery manufacturing companies.
Companies were first contacted by e-mail to identify the most suitable informant in relation
to SC management and resilience. Given the focus of our study, managers in charge of SC
management or logistics were chosen as potential respondents for this survey since they
were expected to be the most appropriate professionals to provide an SC risk management
perspective. Consistent with [20], a minimum working experience of five years in the
industry at middle to senior management levels was included as a further respondent
selection criterion. Having already experienced the SC mechanisms and challenges of the
sector, these respondents could provide a better level of understanding and more pertinent
perception of the risks. From the companies contacted a total of 66 answers were received
(66/228), representing a response rate of 29%, which is in line with other studies dealing
with small-sized samples with around 70 respondents [55]. To verify that our sample size
does not compromise the validity of this study we relied on the methodological guidance
provided by [56,57], which, based on Cohen’s [58] rule, provide indications related to the
structure of the theoretical model to be adopted, the statistical features of the study, and
the sample size. According to this literature, with a sample size equal to 66 it is possible to
obtain statistical power equal to 80%, a significance level equal to 1%, and a minimum R2

equal to 0.25, provided that the maximum number of arrows pointing at a construct is not
greater than 6.

3.2. Data Collection: Survey Instrument Development

A well-designed survey questionnaire is vital for collecting valid and usable data [51].
To establish the content validity of the survey instrument, SC impacts and resilience
strategies (i.e., constructs included in the investigation framework) were defined upon
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triangulating the academic and practitioners’ literature on risk management and SC man-
agement, and those features relevant for the investigated industry were isolated. The
construct named ‘Source-related impacts’ was introduced to ascertain the impacts expe-
rienced by manufacturers in relation to those typical elements causing disruptions in the
proper working of the sourcing process. The measure consisted of two items (i.e., late
deliveries and raw material shortages) [6,9]. The construct ‘Make-related impacts’ was
introduced to evaluate the typical impacts suffered by manufacturers in the production
tier as far as the unavailability of strategic resources was experienced. Also in this case
the measure consisted of two items (i.e., reduced operational capacity at plants, and man-
power shortages) [36]. The ‘Delivery-related impacts’ ascertained impacts related to those
elements negatively affecting the delivery processes in the downstream side of the SC.
Three items were considered (reduced operational capacity at warehouses, driver shortages,
and finished product shortages) [9,22]. Finally, the construct ‘Future resilience strategies’
was introduced to assess the level of interest perceived by SC managers in relation to
those typical strategies applicable to improve the resilience in the FMCG SC as seen by
manufacturing companies. Leveraging the literature, it was operationalised through five
items (i.e., multiple sourcing for raw materials, multiple sourcing for logistics services,
additional operational capacity in terms of additional manpower, flexible order allocation
policies in terms of product range prioritisation, and network re-design in terms of inven-
tory positioning closer to customers) [9]. The identified constructs are summarised and
illustrated in the conceptual framework displayed in Figure 1, while the items used to
measure the constructs are detailed in Appendix A.
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Figure 1. Research conceptual framework.

Operational definitions for such impacts and strategies were derived from the afore-
mentioned sources, and questions were formulated according to both academic and sec-
ondary sources. In particular, this study aimed at exploring what causal relationships
might exist among impacts at different SC tiers. Also, it investigated how the different
impacts could affect perceptions and increase the interest towards improving resilience
strategies in the future.

Respondents were asked to indicate how their firms were negatively affected (SC
impacts) by the COVID-19 disruption, and their interest towards resilience strategies in
the future. Participants responded to the questions on a five-point Likert scale, where 1
indicated low impact or interest, and 5 indicated high impact or interest; responses are thus
their subjective evaluations of the organisation they represent [59]. A preliminary question-
naire was thus drafted, including firm background information. To further refine the survey
instrument, it was pre-tested through pilot interviews [35,51]. Pilot testing allowed for
improving survey design and question wording, as well as highlighting possible question



Sustainability 2022, 14, 1942 7 of 17

biases [50]. First, a pre-test phase was set up providing the questionnaire to four colleagues
affiliated to the authors’ institutions. This helped in understanding whether the question-
naire accomplished the study objectives. Second, the survey was administered through
the SurveyMonkey web survey application [60,61] to a small pre-test sample, composed of
four companies, with whom the authors had previously collaborated. This second phase
helped evaluate possible improvement areas in the questionnaire through the assessment
of the content of the answers provided compared to what was expected [51]. Furthermore,
virtual meetings were arranged to collect feedback about whether the questions were clear,
as well as whether there were any problems in answering them [61]. The final version of
the questionnaire was administered through the same web application.

3.3. Data Analysis

In this study, structural equation modelling (SEM) using the partial least square (PLS)
method was adopted [56]. PLS is one of the most widely used methods in exploratory
research for investigating the direct and indirect effects of numerous variables simultane-
ously [62], also in supply chain management and risk and resilience literature [63]. The
PLS-SEM approach is a non-parametric method not requiring multivariate normality of
data, and is most often used when data is non-normal or the sample size is small [57].
Its application is aimed at maximising the explained variance of the endogenous latent
constructs and minimising the unexplained variances [40,64]. As the research field of the
present study is less mature and exploratory in nature than other SCRM topics, PLS-SEM
was deemed an appropriate technique, as it allowed for dealing with non-normality of data
distribution given the small sample size, compared to other factor-based methods that are
less focused on prediction in exploratory settings such as this study [57,65] where there is
little guidance on how to specify the measurement models. Finally, we adopted the point
of view of reflective indicators, since this is the dominant perspective in the discipline of
SC management research [55].

4. Results
4.1. Model Validation—Validity and Reliability of the Measurement Model

In the present research common method bias might exist, as all the scales use five-point
Likert scales and responses are from a single respondent [66]. A collinearity test for the
assessment of vertical and lateral collinearity was thus carried out [67]. We calculated the
Variance Inflation Factors (VIFs) for the constructs of the model (Table 1). The values of
VIFs for each construct are below the critical threshold of 3.3, and this means that common
method bias is not present in our study [68]. We then checked the measurement indicators’
reliability, measuring the value of the loadings and their squared value, which according to
the literature should be equal to or greater than 0.7 and not smaller than 0.4 [57]. Table 2
reports the values of the indicators: in two cases the value of the loadings is close to 0.7
and the squared value is below 0.7 but all above 0.4, showing a good level of reliability.

Table 1. Collinearity test for the latent variables (VIF values).

Source-Related
Impacts

Make-Related
Impacts

Delivery Related
Impacts

Future Resilience
Strategies

Source-related impacts - - - 1.819
Make-related impacts 1.000 - 1.215 1.272

Delivery-related impacts - - 1.215 1.815

The validity and reliability of the developed model have been evaluated measuring
the internal consistency reliability (by means of the Composite Reliability—CR and Rho
Alpha), the Convergent validity (by means of the Average Variance Extracted—AVE), and
the Discriminant validity (by means of the Fornell Larcker criterion analysis and Heterotrait-
Monotrait ratio of correlations—HTMT) [57]. Table 3 shows the results of the assessment,
while Table 4 presents the HTMT ratios for the developed constructs.
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Table 2. Statistical tests on measurement indicators (NB: LSPs = logistics service providers; RMs =
raw materials).

Measurement
Indicator

Outer Model
Loadings

Indicator
Reliability

Variance Inflation
Factor (VIF) Cross-Loadings

Late deliveries 0.918 0.842 1.635 X
Raw materials shortages 0.883 0.779 1.635 X
Low capacity saturation 0.672 0.451 1.146 X

Manpower shortages 0.932 0.868 1.146 X
Low warehouse productivity 0.791 0.625 1.336 X

Carriers shortages 0.767 0.588 1.384 X
Stock shortages 0.818 0.669 1.412 X

Multiple sourcing for LSPs 0.700 0.490 1.722 X
Multiple sourcing for RM 0.748 0.559 1.774 X

Additional manpower 0.746 0.556 1.309 X
Product range prioritisation 0.611 0.473 1.455 X

Network re-design 0.714 0.509 1.504 X

Table 3. Statistical tests on latent constructs (or internal consistency reliability tests).

Construct Composite
Reliability Rho Alpha AVE Fornell-Larcker

Criterion

Source-related impacts 0.783 0.895 0.881 X
Make-related impacts 0.705 0.791 0.660 X

Delivery-related impacts 0.710 0.835 0.628 X
Future resilience strategies 0.771 0.831 0.498 X

Table 4. Heterotrait–monotrait (HTMT) ratios for the constructs.

Source-Related
Impacts

Make-Related
Impacts

Delivery Related
Impacts

Source-related impacts - - -
Make-related impacts 0.620 - -

Delivery-related impacts 0.836 0.552 -
Future resilience strategies 0.143 0.846 0.350

Table 3 indicates good validity and reliability levels of the measurement model, i.e.,
CR > 0.70; Rho Alpha > 0.7 and AVE > 0.5. The Fornell-Larcker criterion analysis shows
that the square roots of AVE are higher than any correlation between the constructs. In
Table 4 the HTMT ratios span from a minimum value 0.143 to a maximum value equal to
0.846. Even though close to the threshold in one case (Source Impacts→ Delivery Impacts)
no value is above the threshold of 0.85 for conceptually different constructs [65].

4.2. PLS Path Model

To evaluate the main effects of the model, we assessed the path significance through
a PLS algorithm and a bootstrapping procedure. We obtained the path coefficient values
for each relationship and their p-values. The PLS algorithm was run to obtain the path
coefficients; then, the bootstrapping procedure with 5000 random replications allowed for
testing whether the relations between constructs were statistically significant. We took 0.05
as the threshold for the p-value and 1.96 as the critical value of the T-statistic (see Table 5).
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Table 5. Path significance tests (* p-values above 5% and T-statistics below 1.96).

Path Coefficient T-Statistics p-Value

Source-related impacts→Make-related impacts 0.421 5.627 0.000
Source-related impacts→ Delivery-related impacts 0.577 5.187 0.000

Source-related impacts→ Future resilience strategies −0.342 1.812 * 0.065 *
Make-related impacts→ Delivery-related impacts 0.176 1.319 * 0.188 *

Make-related impacts→ Future resilience strategies 0.658 6.489 0.000
Delivery-related impacts→ Future resilience strategies 0.162 1.046 * 0.296 *

Figure 2 exhibits the results, where the diameter of the arrows represents the impact.
Source-related impacts have the strongest effects on delivery-related impacts, since the
associated path coefficient is 0.577. At the same time, source-related impacts have a
good positive effect on make-related impacts, represented by a path coefficient of 0.421.
By contrast, the relationship between make-related and delivery-related impacts seems
to be weaker than the others, with a related coefficient equal to 0.176. Concerning the
relationships between SC impacts and future resilience strategies, the relevance of the make-
related impacts is important to determine the future interest towards resilience actions
(path coefficient equal to 0.658). The model also suggests a weak positive relationship
between delivery-related impacts and future resilience strategies, with an associated path
coefficient equal to 0.162. Interestingly, a negative path coefficient links source-related
impacts to future resilience strategies (−0.342), which appears to be counterintuitive.
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However, looking at the significance, this relationship cannot be considered as statisti-
cally significant, so it should be discarded along with two other relationships (make-related
impacts → delivery-related impacts and delivery-related impacts → future resilience
strategies—whose p-values and T-statistics values are outside the range of acceptabil-
ity). Consequently, only the three following relationships were tested as significant from
a relevance and statistical viewpoint: source-related impacts → make-related impacts,
source-related impacts→ delivery-related impacts, and make-related impacts→ future
resilience strategies.

As concerns the structural model, it was assessed in terms of quality through the
evaluation of collinearity problems and overall fit and the model’s explanatory power. The
VIFs obtained from the analysis range from 1.000 to 1.815, and consequently do not suggest
any collinearity issue, as they are below the threshold value of 5 (Table 1). The strength of
the relationship between pairs of variables was tested through Cohen’s f2. Both the effect
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of make-related impacts on delivery-related impacts and of delivery-related impacts on
future resilience strategies proved to be weak, with Cohen’s f2 equal to 0.046 and 0.024,
respectively. On the other hand, two medium-level effects have been shown by this test,
particularly that of source-related impacts on future resilience strategies (0.108, thus in
between weak and medium) and that of source-related impacts on make-related impacts
(0.215, thus in between medium and strong). Finally, two substantial effects emerged from
the analysis, i.e., that of source-related impacts on delivery-related impacts (0.497) and that
of make-related impacts on future resilience strategies (0.570).

The explanatory power of the model was assessed through the measurement of the
explained variance of an endogenous variable (R2). The make-related impacts construct is
the most critical since the only variable that influences it in the model is the source-related
impacts one. Thus, a value of explained variance of 0.177 stands for a weak representation
of the construct’s variability in the model, according to the literature suggestions. On the
other hand, both delivery-related impacts and future resilience strategies’ variabilities are
moderately well-explained, since their R2 is 0.449 and 0.403, respectively. In particular, it is
important to notice that an explained variance of 0.403 for future resilience strategies comes
from a good level of variability represented in the model by the 3 constructs in ‘input’,
i.e., source-, make-, and delivery-related impacts. As for [62,65], the model fit in terms of
estimation error and misspecification of the model was assessed through the standardised
root mean square residuals (SRMR) indicator and the root mean square residual covariance
(RMStheta) indicator. The value of SRMR equal to 0.082 is almost equal to the critical value
of 0.08, and the value of RMStheta equal to 0.176 is slightly over the threshold of 0.12. The
values of these indicators show that significant misspecification of the structural model is
not present.

The predictive relevance of the model was measured through the value of Stone-
Geisser’s Q2 for each endogenous variable. The Blindfolding procedure with omission
distance equal to 7 was run [65]. The values of Q2 were all positive and largely higher
than 0 (make-related impacts: 0.101; delivery-related impacts: 0.257; future resilience
strategies: 0.160), which supported good predictive relevance of the model.

5. Discussion

These findings exhibit that the main element affecting perceptions about future re-
silience strategies is represented by the impacts experienced on the make-related side of the
SC process. After having ascertained the quality of the measurement and structural models,
and having retained only those relationships significant from a statistical viewpoint, it
emerged that source-related impacts have a significant effect on make- and delivery-related
impacts, and that make-related impacts have a considerable effect on future resilience
strategies. This was confirmed by the f2 effects analysis, which showed a medium–strong
effect of source-related impacts on make-related impacts in addition to a strong effect of
source-related impacts on delivery-related impacts and of make-related impacts on future
resilience strategies.

However, it also emerged that make-related impacts deeply affect the perceptions of
grocery manufacturers, as they are the most important element in shaping the attitude
towards various resilience strategies for the future. Among these, introducing additional
manpower and activating multiple sourcing for raw materials are the resilience strategies
foreseen as a priority for the future, followed, respectively, by logistics network redesign,
the adoption of multiple sourcing for logistics services, and product range prioritisation.
This evidence is in line with what one could expect from manufacturers, who normally
consider the continuity of their production operations and the capability of delivering their
products downstream in the SC as the main critical factors during emergencies [52]. More-
over, the analysis of the results also suggests that there is a considerable interrelationship
among the impacts perceived by the manufacturers. Specifically, by combining source-
and make-related impacts it is possible to obtain an explanation of the impacts on the
delivery side. In general, source-related impacts appear as relevant antecedents of make-
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and delivery-related impacts, and their indicators have high loadings values. This shows
that there have been serious concerns regarding the continuity of supplies due to both late
deliveries and raw materials shortages. However, the negative path coefficient that links
source-related impacts to future resilience strategies could highlight that manufacturers are
primarily interested in improving resilience regarding what they consider as being within
their managerial scope. As inbound flows are usually managed by suppliers, a possible
interpretation of the results is that manufacturers attribute source-related impacts to suppli-
ers’ failures; this does not raise their interest towards resilience initiatives. However, this is
not coherent with a supply chain perspective as the manufacturers may look at single firms
rather than considering the entire supply chain, neglecting how the effects of disruptions
in a certain tier of the supply chain (e.g., suppliers) may propagate throughout the entire
supply chain [9].

Looking at the loadings of the indicators of the other constructs related to the impacts,
the highest values emerge for those items related to shortages (i.e., manpower shortages
for the make-related impacts construct and stock shortages for the delivery-related impacts
construct). This confirms the concerns of manufacturers related to the unavailability of
supplies, stocks, and manpower. Indeed, during the pandemic absenteeism increased
as health-screening protocols were enforced and employees with symptoms remained
at home. Local containment policies also contributed to absenteeism, labour shortages,
and interruptions. Interestingly, it also appears that make-related impacts are not strong
predictors of delivery-related impacts, which are rather predicted more by source-related
impacts. In this sense, source-related impacts are the strongest element determining in
the first place the disruptions in the make- and delivery-related processes, potentially
activating a trickle-down effect.

Nevertheless, it emerges that source-related impacts do not have a direct effect on the
perception of SC managers in shaping their resilience strategies for the future. This could
be due to the fact that source-related impacts are perceived as antecedents of the make-
and delivery-related impacts. The perspective of the grocery manufacturers indicates that
make-related impacts are the main predictors and antecedents of their future resilience
strategies, and that delivery-related impacts follow from the source- and make-related
impacts combined. In other words, manufacturers seem to perceive the impacts on the
make-related process as the real drivers behind their choices on shaping future resilience
strategies. This is also confirmed by the indicator loadings of the future resilience strategies
construct. In fact, manufacturers are more interested in strategies ensuring the continuity
of their manufacturing operations, but also positively evaluate other actions related to
the downstream processes (e.g., product range prioritisation or the multiple sourcing of
logistics services). This study shows that manufacturers are interested in product range
prioritisation to guarantee supply, e.g., by suspending the production of long-tail products.
This could help ensure greater total supplies of products and simplify SCs by focusing on
fewer products. Additionally, creating a portfolio with multiple logistics service providers
seems to be beneficial, as truck driver shortages led to a significant backlog in logistics with
a short-term peak in transport demand (followed by a surplus capacity in transport) [6].

Implications for Future Resilience Strategies

One of the most popular strategies to arm against disruptions is to introduce inventory
buffers and backup sources across the supply chain [34,69]. Stock is indeed a great buffer,
but only when demand increases; it is not such a good solution if demand falls away
overnight. In that case, the stock puts huge pressure on working capital. Redundant SC
practices can buy time for a firm to recover from a disruption but there are associated
costs, such as tying capital into inventory in addition to additional transaction costs from
managing multiple suppliers that cannot be neglected [70]. Overall, redundancy is an
expensive measure, and the trade-off between cost and resilience must be considered [71].

Trade-off theory is a dominant theoretical perspective in SC management [16,72], and
the trade-off between the extra costs related to resilience strategies and the total SC costs
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is critical. Increasing robustness and agility requires the allocation of scarce resources,
and companies must carefully examine what level of robustness and agility actually fits
their competitive strategy [13]. At a glance, it could seem obvious that firms are now
compelled to tackle SC risks just as vigorously as they tackle other business risks. However,
before engaging in expensive actions firms need to develop appropriate studies about the
probability of occurrence of SC disruptions and the potential effect of these disruptions on
their performance [73].

Moreover, companies should acknowledge that many resilience challenges have arisen
from an obsession with costs as well as a short-term cost focus [6]. Conversely, balanced
resilience logic has been proposed to pursue a state of balance between investments and risk,
thus encompassing a long-term perspective that could be beneficial [9,74]. The protection
motivation theory (PMT) could thus be proposed as the theoretical lens through which to
deepen and clarify future interest towards resilience [75]. Drawing from expectancy–value
theory and cognitive processing theory, the PMT is one of the most powerful explanatory
theories for predicting future intentions to engage in protective actions [76]. In more detail,
it is based on the individual appraisal of possible threats and the personal capability to
cope with those threats [75]. According to this view, it is essential to take into account
the elements to be appraised in terms of threats and in terms of actions to cope with risk,
because they constitute the foundations and backbone of any resilience initiative. This
could be done in terms of threat appraisal, i.e., the perceived vulnerability, and of coping
appraisal, i.e., the group of strategies needed. Companies could thus evaluate resilience
strategies differently according to the expected benefits to identify a response that could be
both efficient and effective.

6. Conclusions

The COVID-19 pandemic, including both the crisis and the recovery period, has
provided rich opportunities to observe and study risk-related strategic and operational
SC transformations [25]. Overall, concerns have emerged about vulnerability due to SC
disruptions, in particular because of the shortages of critical goods. Consequently, the
pandemic highlighted the need to rapidly redeploy resources to meet essential demands,
also implying the movement of inventories closer to end customers to reduce the time
to market. This study provides an answer to the presented research question examining
which impacts might have a major role in affecting SC managers’ perceptions and then
in shaping the interest towards future resilience strategies. A survey instrument was
developed, limiting the investigation to a specific empirical domain, considering Italian
manufacturers active in the grocery industry.

The results show that source-related impacts deeply affect make- and delivery-related
impacts, and that make-related impacts are the main element influencing the perception
about future resilience strategies. In fact, such impacts contribute heavily to shaping the
future approaches of manufacturers, who appear to be primarily interested in strategies
ensuring the continuity of their manufacturing operations (e.g., introducing additional
manpower and activating multiple sourcing for raw materials).

6.1. Theoretical Implications

From an academic viewpoint, this study first provides an empirical investigation
of the relationships in place between SC negative impacts and also leverages the SCOR
model, which is an original perspective through which to approach SCRM. Source, make,
and deliver processes are affected by different risks, and this study offers a mid-range
contribution by illustrating the SC impacts experienced in the Italian grocery industry.

Second, previous scholars investigated how resilience strategies positively affect per-
formance outcomes and help mitigate risks and related impacts [11]. This study investigates
how risk impacts lead to shaping resilience strategies in organisations’ future plans, also
highlighting that perception plays a key role in determining which policies and actions
should be undertaken when risk management is concerned [20]. Third, the study proposes
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the PMT as a promising theoretical lens through which to further address this kind of prob-
lem [75]. It can help investigate how companies can draw up responses that should be both
efficient and effective by predicting future intentions to engage in protective actions [76].
Scholars have mainly used the PMT to explain how individuals cope with personal threats,
but our findings suggest that it could be applied to a supply chain context as well.

In the wake of the many risks that characterise current SCs, this study can enlighten
the mechanisms that managers leverage to cope with emerging threats.

6.2. Managerial Implications

From a managerial viewpoint, this study collects first-hand evidence concerning the
influence that different SC impacts could have on each other, as well as how they could
foster the adoption of future resilience strategies. This could inform practices in terms
of the consequences of unexpected disruptions on SCs, highlighting the interdependence
among different SC processes. Additionally, managers could identify prompt insights with
which to inform their current decision making and improve their SCs’ resilience. Indeed,
the human factor is increasingly relevant in risk management, and perceptions are deemed
as important as on-field data. Moreover, grocery SCs have been planning for changes in
consumers’ expectations and online behaviour, but they have generally assumed that these
changes would have occurred over a fairly long period of time. COVID-19 has accelerated
these changes almost overnight, leaving most SCs unprepared to respond. As companies
look to the future they need to shed light onto the darkness, and this study could hopefully
support managers in both the short and the medium term. A set of pragmatic strategies is
proposed, presenting their suitability to address impacts that originate in specific SC tiers
but then expand across the entire SC. Furthermore, this study shows a typical orientation of
manufacturing companies as far as resilience is concerned, i.e., make-related impacts seem
to be the drivers shaping their future resilience strategies, showing that manufacturers
tend to embrace what they see within their managerial scope. This shows a lack of supply
chain orientation with a focus on the boundaries of single organisations rather than on the
whole supply chain. The opportunity to overcome this orientation is another managerial
implication of our research.

6.3. Limitations and Future Research Directions

Along with its contributions, the limitations of this study should also be acknowledged
as they open up promising future research avenues. Being exploratory in nature, this
study did not tackle explicit propositions or hypotheses. Conversely, it investigated the
relationships in place between different constructs, to study if and to what extent they
might exist and be significant in addition to how they can be shaped. The small sample
size, adopted methodology, and exploratory nature of this study pose some limitations
to the generalisability of the obtained results. Hence, this study’s findings could thus be
tested by new research, e.g., by taking into account the PMT to investigate threat and
coping appraisal. Additionally, the considered empirical domain could be broadened to
increase the sample size and improve the findings’ generalisability. This study is limited to
Italian grocery manufacturers that experienced negative impacts during the first wave of
the COVID-19 pandemic, but other actors, industries, and countries could be explored to
cross-fertilise the emerging insights.

Author Contributions: Conceptualisation, L.B.P. and A.C.; methodology and software, A.C.; valida-
tion, L.B.P.; formal analysis, L.B.P. and A.C.; data curation, L.B.P. and A.C.; writing—original draft
preparation, L.B.P. and A.C.; writing—review and editing, A.C. and L.B.P.; visualisation, M.M. and
F.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Research Project Review Group of LIUC University
(Date: April 2020).



Sustainability 2022, 14, 1942 14 of 17

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to confidentiality reasons.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A. Survey Questionnaire

Appendix A.1. Company and Respondent Information

• Annual company turnover in 2019 (in Italy):

# < €10 M.
# €10–49 M.
# €50–100 M.
# €>100 M.

• Your Job Title/Role:
• Number of years of working experience in the Fast-Moving Consumer Goods sector:
• Number of years of working experience in your role at your current company:

Appendix A.2. Impacts of COVID-19 on Supply Chain Processes

Please evaluate the severity of the impacts (from 1 = null or very minor to 5 = major or
disastrous) suffered by your company in relation to (Adapted from [6,22,35]):

• Late deliveries from suppliers.
• Shortage of raw materials.
• Reduced operational capacity at plants.
• Manpower shortages at plants.
• Reduced operational capacity at warehouses due to restrictions in place.
• Drivers’ shortages.
• Finished products shortages.

Appendix A.3. Level of Interest towards Future Supply Chain Resilience Strategies

Based on your experience of the impacts of disruptions related to COVID-19 on your
company’s supply chain (if any), please evaluate how important the following strategies
will be in the future for improving the level of resilience of your company’s supply chain
(from 1 = not at all important to 5 = very important) (Adapted from [6,9,22]):

• Multiple sourcing for raw materials.
• Multiple sourcing for logistics services.
• Additional operational capacity in terms of additional manpower.
• Flexible order allocation policies in terms of product range prioritisation.
• Network re-design in terms of inventory positioning closer to customers.
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