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1——INTRODUCTION

Logistics and supply chains (SC) have become an
integral part of a well-functioning economy due to
globalization and the consequent integration of the
world economy. In addition to fulfilling the needs and
wants of people, logistics and SCs are essential for
national security, economic security, and technological
leadership. However, the numerous and constantly
evolving risks have made logistics and SCs highly
vulnerable. Avoiding such risks or reducing their
negative effects is one of the biggest challenges for
today’'s management. Moreover, the global and
widespread impacts of the COVID-19 pandemic have
severely disrupted logistics and SCs of many industry
sectors and economic activities. This has highlighted the
importance of resilient logistics and SCs in recent years.
Many studies acknowledged that SC resilience is one
of the most important issues and a way to combat
disruptions in the SC (Klibi et al., 2010; Brandon-Jones
et al., 2014; Dehghani et al., 2018; Xu et al., 2020).
Existing studies found that resilient firms are less
vulnerable to disturbances and better able to manage
internal resources (Ponomarov and Holcomb, 2009;
Ambulkar et al., 2015); thus, there is a growing need
and pressure for companies to build resilient SCs (Zhu
et al., 2020). However, COVID-19 pandemic unveiled
that SCs were not as resilient as they should be (Kiers
et al., 2022).

For a highly disaster vulnerable country like Japan,
implementation of resilience strategies is and will be
highly important. Although enhancing national
resilience is one of the Japanese government's top

priorities and several initiatives have been taken such

as providing earmarked subsidies for implementing
resilience strategies (Todo, 2022) promoting
investment in Japan to strengthen SCs (METI, 2022)
and investing in SC resilience in the Indo-Pacific
(Suzuki, 2022), the status and willingness to
implement resilience strategies is still unknown and
unclear. Todo (2022) argues that the current policy
initiatives towards enhancing resilience have not been
successful. It is important to investigate the
willingness of the companies to implement resilience
strategies because perception and willingness plays a
critical role in shaping the policies and actions
undertaken by organizations when risk management is
concerned (Creazza et al., 2021; Prataviera et al., 2022).
To address the gaps in the literature and practice, we
set up the following research questions, 1) What is the
status of implementation of resilience strategies? 2)
What types of resilience strategies are implemented by
different industry sectors? 3) What factors affect the
implementation of resilience strategies? 4) Are Japanese

companies willing to implement resilience strategies?

2—LITERATURE REVIEW

Logistics and SC resilience is the ability to be
prepared for unexpected risks, respond to and recover
quicky from potential disruptions to return to its
original situation or grow by moving to a new, more
desirable state to increase customer service, market
share, and financial performance (Hohenstein et al.,
2015). Implementation of logistics and SC resilience
strategies (SCREST) is one of the fundamental ways to
enhance resilience. SCREST can be defined as the

strategies adopted from the viewpoint of logistics and
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supply chain activities to avoid, withstand, respond,
and recover quickly from the impact of disruptions.
Amid the global and widespread impacts of the
pandemic, most companies have failed to produce a
plan for improving their resilience (Remko, 2020).
Consequently, serious questions have been raised
about the resilience of global SCs. Studies have
highlighted a dire need for companies across the
world to improve the resilience of their global SCs
(Craighead et al., (2020); Linton and Vakil (2020); and
Verma and Gustafsson, (2020)). Moreover, the status
and type of resilience strategies implemented by
companies in different sectors is widely unknown.

On factors affecting resilience strategy implementation,
Kiinzli (2016) investigated the impacts of firm age, firm
size, managerial education, and managerial experience
on organizational resilience using a survey Small and
medium enterprises (SME) in the Netherlands and
found that among all variables only personal
characteristics (level of education and level of
experience of managers) is positively related to the
level of organizational resilience. Todo et al., (2021
investigated the robustness and resilience of SCs
during the pandemic through their study of firms in
ASEAN and India and found that larger or younger
firms tended to be resilient and robust, and the
robustness and resilience of SCs are found to have led
to higher performance.

Prataviera et al, (2022) investigated the relationship
between the impacts of SC disruption on perceptions
towards developing resilience strategies in the future
focusing on manufacturers of grocery SC in Ttaly and
found that the main element affecting perceptions about
future resilience strategies is the impacts experienced
on the manufacturing side of the SC process.
Although, existing studies on logistics and SC
resilience has highlighted the importance and
significance of resilience, there are no empirical
studies investigating the status, types of resilience
strategies, and factors affecting implementation of
SCREST and willingness to implement SCREST of

companies in different sectors.

3——DATA AND METHOD

We collected primary data through questionnaire survey

with Japanese companies in four industry sectors. The

survey was conducted from March 29 to April 15, 2022.

The questionnaire included questions about profile of

the companies, profile of the respondents, logistics and

SC strategy, impacts of the pandemic, implementation of

SCREST and their willingness to implement SCREST in

the future. The survey sheets were distributed to 8,000

companies that met the selection criteria all over Japan

through a combination of mail and web-based media.

The target respondents of the survey were logistics and

SC professionals. We collected a total of 549 valid

responses.

We used descriptive analysis to address research

questions 1, 2 and 4. To answer research question 3,

binary choice models for before and during the

pandemic were developed with following hypotheses.

H1: Implementation of SCREST before the COVID-19
pandemic varies by organization size, age of the
company, industry sector, manager experience,
logistics strategy, past disaster experience, obstacles
and willingness.

H2: Implementation of SCREST during the COVID-19
pandemic varies by organization size, age of the
company, industry sector, manager experience,
logistics strategy, past disaster experience, obstacles,

willingness, and impacts of the COVID-19 pandemic.

4—RESULTS

4.1 Descriptive Statistics

Out of the 549 valid responses received, 5.3% of the
responses came from large enterprises and 94.7% came
from SMEs which highlights SMEs" dominance in the
survey sample. Of the total responses, 63% came from
the transport machinery and equipment manufacturing
industry, followed by textile manufacturing industry
(19%), pharmaceutical manufacturing industry (11%)
and semiconductor and device manufacturing industry
(7%) respectively. The average age of the respondent
companies was 44 years. In terms of the logistics and

SC strategy, the highest proportion (44%) of the
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companies fully outsource their logistics activities to
third-party logistics companies, 31% partially use their
own logistics assets, 14% fully use in-house logistics
assets, 8% partially use third-party logistics companies
and remaining 3% of the companies chose others

option .

4.2 Status of implementation of resilience strategies

The status of implementation of different types of
SCREST in the surveyed companies before and during
the COVID-19 pandemic was investigated. Before the
COVID-19 pandemic, only 9% of the respondent
companies implemented SCREST. During the
pandemic, additional 6% companies implemented
SCREST. In total, implementation of SCREST among
the surveyed companies currently stands at 15%.
Among the companies that implemented SCREST, 23%
of them are large enterprises and rest are SMEs. The
pharmaceutical industry has the highest proportion of
companies implementing SCREST both before and
during the pandemic. Although, the semiconductor
and device manufacturing sector is considered highly
important from the perspective of national security by
the Japanese government, the proportion of

companies that implemented SCREST is relatively low.

4.3 Types of SCREST implemented
We investigated the types of SCREST implemented by

companies before and during the pandemic. Table 1

HTable—1 Types of SCREST implemented
Industry sector Before COVID-19 During COVID-19

Transport equipment|INventory prepositioning|Inventory prepositioning
& machinery

Rerouting Backup

manufacturing BCP supplier
Facility fortification, |Inventory
BCP prepositioning

Pharmaceutical

L Backup supplier,
manufacturing

Rerouting, Facility
fortification, Extra
production capacity

Facility dispersion

Multiple sourcing,
Backup supplier,
Rerouting

Multiple sourcing
Semiconductor &
device
manufacturing

Facility dispersion,
Lateral transshipment,
Facility fortification,
Collaboration, BCP

Rerouting, Facility
fortification, Facility
redundancy

Backup supplier BCP

. Facility fortification,
Textile BCP

manufacturing

Collaboration Collaboration

shows the top two SCREST for different industry
sectors. The results show that the choice and priority
of SCREST vary by industry sector. Except for
transport equipment & machinery industry, the top
choice of changed for all other industries highlighting
the impacts of COVID-19.

4.4 Factors affecting implementation of SCREST

To identify the factors affecting implementation, we
formulated a binary logit model with implementation
of SCREST as the dependent variable and company
size, age, industry sector, manager experience,
logistics strategy, past disaster experience, obstacles
and willingness as independent variables to model the
case of before pandemic. We added the impacts of
the COVID-19 pandemic on firm performance (net
sales, and profit) and logistics and SC activities (ease
of communication with suppliers, ease of access to
transportation from suppliers, lead time, inventory
level and customer satisfaction) as additional
independent variables to model the implementation of
SCREST during the pandemic.

The results revealed that among all the variables
tested, manager experience and obstacles were found
to be statistically significant at 5% level and willingness
was found to be significant at 0.1% level in before the
pandemic case. In during pandemic case, variables
past disaster experience, obstacles before COVID-19
and impact of COVID-19 pandemic on customer
satisfaction was found to be statistically significant at
5% level and willingness before COVID-19 and impact
of COVID-19 on net sales were found to be statistically

significant at 1% level.

4.5 Willingness to implement SCREST

The willingness of the surveyed companies stood at
mere 13% before the pandemic which rose to 20%
during the pandemic. This result is promising because
the higher the willingness the more likely the
companies are to implement resilience strategies in
future. This has been evidenced by the results of the
logit model in Section 4.4. Among the 20% (109)
companies that responded positively, 62 companies

which were not willing before the pandemic are now

i
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willing to implement SCREST moving forward.

We further investigated if the impacts of the COVID-
19 pandemic led to an increased willingness to
implement resilience strategies and found out that for
72% of the companies the impacts of the pandemic
led to increased willingness. The increased
willingness can be attributed in large part to the

impacts observed on logistics and SC activities.

5——CONCLUSIONS

The implementation of SCREST currently stands at
15%. Although we cannot conclude whether this
implementation rate is high or low, purely due to the
lack of comparable data for other countries or other
years, we emphasize on the importance of
implementation of SCREST in Japan because of its
high disaster vulnerability. On the contrary one can
argue that Japanese companies are relatively resilient
because of the unique characteristics of business style
in Japan. Characteristics such as good relationship
with business partners, a good understanding of
unpredictability of disasters and its consequent
impacts and companies working in a group or under
a parent company (typically known as keiretsu) makes
them better able to absorb the shock of disruptions
and consequently may not have the motivation to
implement resilience strategies.

The choice and priority of the type of SCREST
implemented varies by industry sector. Moreover, choice
of the SCRESTs implemented by different companies
has also changed from before to during the COVID-19
pandemic. Before the pandemic, business continuity
planning and facility fortification were the top two
SCRESTs which changed to inventory prepositioning
and backup supplier during the pandemic. Comparing
these top priority SCRESTs with the earmarked subsidy
provided by the government of Japan we can conclude
that the government priorities do not align with the
individual company and sectoral priorities.

Among all the factors tested, managerial experience,
obstacles, willingness, past disaster experience, impacts
of COVID-19 on sales and customer satisfaction were

found to influence the implementation of resilience

strategies. Therefore, more focus should be put on
these factors to increase implementation of SCREST in
future. Comparing the results of the willingness to
implement resilience strategies before and during the
pandemic, we observe a gradual increase in
willingness. However, more investigation on factors

that affects willingness is necessary.

6——POLICY IMPLICATIONS

Policy implications are proposed targeting each
research question. On the status of implementation,
while companies that work only with domestic
counterparts are relatively safer, companies that work
with international counterparts should focus on
implementing appropriate SCREST due to the higher
risk of doing business with international counterparts.
The choice and priority of SCREST was found to vary
by industry, however because subsidy provided by the
Japanese government during the pandemic was
earmarked, it did not meet the needs of different
companies. We suggest that if the government were to
provide a subsidy for implementation of SCREST in
future, SC resilience should be broadly defined
incorporating all the different industry sectors and
that the selection of resilience strategies should reflect
the needs of different industry sectors.

On the factors affecting implementation of SCREST,
combined efforts from government, companies and
general population will be needed to increase
implementation moving forward. While government
should facilitate to alleviate barriers and enhance
willingness, individual companies should focus on
raising managers awareness of the importance of
SCREST. General population can influence by asking
for greater corporate social responsibility from
companies.

Although the willingness is gradually increasing, the
government of Japan can play an important role in
increasing the willingness by raising awareness of the
importance of implementation of SCREST, showcasing
examples of companies that benefitted from such
implementations, facilitating implementation by

providing subsidies and formulating regulatory
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framework for companies to follow.

QUESTIONS AND COMMENTS

1. T think the resilience strategies in this survey have a
mixture of strategic, tactical and operational levels.

2. There is no significant difference in the factors
between large enterprises and SMEs, but isn't the
sample size of large enterprises small?

3. What is the goodness of fit of the choice (logit)
model?

4.1 think quantitative evaluation becomes possible if
the objective variable is not binary variable. For
example, T think you can make it something like a
utility value (0-100%).

5. In your opinion, what kind of overall SC efforts are
needed for a robust and resilient SC? Please answer

at strategic, tactical, and operational levels.

REPLY TO QUESTIONS AND COMMENTS

I agree that the SCREST presented in this study have a
mixture of strategic, tactical, and operational levels.
The results of choice model show that company size is
not significant however, the implementation rate is
higher in large enterprises compared to SMEs. This
could be attributed to small sample size of large
enterprises in comparison to SMEs. To test the
goodness of fit we use the values of pseudo R square
and Wald test. As the values of pseudo R square is
0.3912 and 0.28795 for before and during the pandemic
case, we can say that the models represent good fit.
Furthermore, the result of the Wald’'s test is also
significant at 1 percent highlighting good fit. Regarding
comment 4 we consider this as a scope of our future
research. Creating a strong or resilient SC is indeed an
important yet daunting task. Companies should start by
identifying their SC vulnerabilities, creating scenarios
of the potential impacts of disruptions, performing
SWOT analysis or analysis of similar sort and finally
identifying the SCREST is suitable for their company.
Although it is hard to generalize SCREST that would
be suitable for all companies/industry sectors due to
their different types and nature, companies can
benefit from collaboration on the strategic level, multi-

sourcing and inventory prepositioning on strategic

level to tactical levels, and rerouting and choosing
alternative modes of transportation on operational
level. Strategies such as digitization and information
sharing which eventually allows SC visualization can

benefit companies on all levels.
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