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dansk resumé
Denne artikel præsenterer resultaterne
af en mini-undersøgelse, der beskæftiger
sig med forsyningskædens modstandsdygtighed.
Vi kigger blandt andet nærmere på sårbarhed i forsyningskæden, gendannelsesplaner
og strategier for risikostyring, samt hvordan
COVID-19-pandemien har øget bevidstheden
i forsyningskæden.
Artiklen er en del af en lang række DDSCPundersøgelser, der har fokus på forskellige
områder inden for SCM.
/Redaktionen

The COVID-19 pandemic
has increased the awareness
of supply chain resilience,
but recovery plans are
still absent
Each year, DILF and researchers from the Department of Entrepreneurship
and Relationship Management at SDU in Kolding conduct several mini surveys
focusing on different supply chain management issues. Respondents to these
mini surveys are voluntary senior managers from various Danish companies
represented as the Danish Supply Chain Panel. This article presents the results
of a mini survey dealing with supply chain resilience.
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Introduction
As a consequence of the globalization of supply
chains, the operation of the supply chains has
become vulnerable for various types of disruptions.
Such disruptions may take different forms such
as natural disasters, labor dispute, supplier
bankruptcy, war, and terrorism. Several factors
contribute to potential supply chain disruptions
such as: 1) globalization of supply chains, 2)
centralized distribution, 3) increased outsourcing,
4) reduced supplier base, and 5) increased volatility
of demand (Pettit et al., 2010). Disruptions may
lead to supply chain risk which is the potential
for unwanted negative consequences from events
(Stentoft et al., 2018, p. 477). An adjacent concept
to risk is resilience which is a term covering the ability
of a system or organization to prevent, withstand
and recover from the events mentioned under
risk. Resilience is concerned with the capability to
return to a normal or better state after a disturbance
(Pereira et al., 2014).
There are many definitions and approaches to
resilience, but a well-accepted approach is to
divide the concept into: 1) identification, 2)
prevention, 3) mitigation, and 4) recovery (Slack
et al., 2013). Identification is concerned with being
aware of critical parts of the supply chain where
mapping tools can be appropriate techniques to
use. Prevention is concerned with initiatives that
decreases the likelihood of failures to occur. “What
if”-scenarios can be developed together with
stress tests of the supply chain. Mitigation is about
actions that must be executed if failures occur.
Such mitigations can, for example, be building up
excess inventories, using alternative suppliers and

using faster but more expensive forms of transport.
Finally, recovery focuses on how the company can
bring the company back to the state or even to a
better state than before the failure occurred. Thus,
companies must consider failure recovery and
develop recovery plans for how to respond when
failure occurs.
The current COVID-19 pandemic is an example of a
disruption that has a massive negative performance
impact on global supply chains. Countries have
been closed down overnight hindering the
movement of goods. Critical health protective items
have been out of stock leading to panic buys and
forced reorganization of production to manufacture
gloves, smocks, visors, face masks and hand rubbing
alcohol. However, COVID-19 is the latest disruption
from a long list, and surely new disruptions will
follow. Thus, there are good reasons to focus this
mini-survey on how the members of the Danish
Supply Chain Panel practice supply chain resilience
in the light of disruptions and not least the present
COVID-19 pandemic.
Risk management strategies
Most companies have developed some sort of
corporate strategy for where they want to be and
when, and not least how they are going to get
there. While most companies have formalised
their corporate strategies, others have less
formalised strategies. However, strategies for
individual functions or lower level strategies (e.g.
risk management and inventory management
strategies) may not be as formalised as the corporate
strategy.

FIGURE 1. Degree of formal risk management strategy

Degree of formal risk management
strategy - Relevance

4,26

Degree of formal risk management
strategy - Actual practice

3,26
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Hence, we found it interesting to investigate to
what degree the panel member companies have a
formal risk management strategy in operation, and
to what degree they find it relevant to have such
a formalised strategy. The results are shown in
Figure 1.
As it appears from Figure 1, the respondents find it
highly relevant to have a formal risk management
strategy at hand with an average of 4,26 on a
5-point scale (where 5 = relevant to a very high
degree and 1 = relevant to a very low degree). This
is in sharp contrast to the actual practice. When
respondents were asked if their company has a
formal risk management strategy at hand, they
returned an average of 3,26 point on the same scale,
which is just above 3 = to some degree. In other
words, actual practice lacks 1,00 point behind the
perceived relevance for a formal risk management
strategy. This indicates a significant (>20%) gap
that companies need to address.
As mentioned in the introduction, a first step in
supply chain risk management is to identify and
quantify potential risk in the supply chain. To do
this, companies need transparency in the supply
chain. Hence, they need to have their supply
chain mapped to be able to identify potential risk.
Therefore, we found it interesting to ask to what
degree the respondents find it of relevance to have
the supply chain mapped, and not least to what
degree such mapping is an actual practice. The
answers are shown in Figure 2.

Again, the respondents perceive it highly relevant to
have mapped the supply chain to identify potential
risk with an average of 4,35 on the 5-point scale,
with actual practice lacking behind with an average
on 3,39 points. Such a significant difference (0,96
point) with actual practice lacking behind perceived
relevance of the respondents calls for attention.
Supply chain vulnerability
In identifying the potential supply chain risks,
companies may find that failures can occur from
within the company, up- and downstream (supply
and demand) within the supply chain or in the
environment (Christopher et al., 2011). Within the
company, failures may be linked to e.g. human
resources, processes and procedures or planning
and control levels. Within the supply chain, failures
may be linked to e.g. the supplier or the customer
level, while environmental risks are risks that the
company may not be able to control or prevent,
such as political turmoil or fluctuations in interest
rates.
Therefore, we asked the respondents to what
degree they have recognized the vulnerability linked
to the levels mentioned in the previous section. The
reported answers are shown in Figure 3.
Sorted on perceived relevance, Figure 3 shows that
there is no clear picture in terms of on what level
(internal, supply chain or environmental) companies
perceive the relevance of recognized vulnerability
nor in terms of actual practice. It is seen that both

FIGURE 2. Degree of mapped supply chain

Mapped supply chain to identify
potential risks - Relevance

4,35

Mapped supply chain to identify
potential risks - Actual practice

3,39

1
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FIGURE 3.
Degree of recognized vulnerability
								

Relevance 		

Actual practice

Planning and control risks

4,00

Planning and control risks

3,45

Supplier level

3,95

Supplier level

3,59

Demand management level

3,77

Demand management level

3,41

Human resource level

3,77

Human resource level

3,05

Risk linked to globalization of supply chain

3,77

Risk linked to globalization of supply chain

3,00

Internal manufacturing level

3,59
3,09

Internal manufacturing level
Environmental risks

3,59

Environmental risks

2,91

Supply item level

3,36

Supply item level

2,95

1

planning and control risks as well as supplier level
risk are perceived highly relevant with 4,00 and
3,95 respectively on the 5-point scale. However,
even though actual practice is lacking behind
perceived relevance on both, it is also shown that
for actual practice the two are likewise the highest
with 3,45 and 3,59 respectively. In a close follow
up with perceived relevance on 3,77, we find the
demand management level, the human resource
level, and risks linked to globalization of the supply
chain. Hereafter follow the internal manufacturing
level and environmental risks with 3,59 respectively
on perceived relevance. Comparing the gaps
between perceived relevance and actual practice,
the data in Figure 3 shows that supply related and
demand management related have the smallest
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gaps (0,36). Thus, this indicates that companies are
most aligned with perceived relevance and actual
operation when it comes to the supply chain level.
Supply chain risk and plans for
preventing risks
In order to prioritize which risks should be addressed and when, many models are developed.
One common model is to prioritize the identified
risks based on an assessment of the likelihood and
severity of an event or disruption (Christopher,
2016). However, it may not always be easy not only
to identify all potential risks, but also to assess the
likelihood and severity of an event. We therefore
further asked the respondents to what degree
they find it relevant not only to have an overview
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FIGURE 4.
Risk factors
								

Relevance 		

Overview of relevant risk factors for your supply chains

4,05

Overview of relevant risk factors for your supply chains

3,05

Assessing the probability for risk elements

3,95

Assessing the probability for risk elements

3,09

Assessing the impact for risk elements

3,95

Assessing the impact for risk elements

2,86
1

of potential risk factors but also the assessment of
likelihood of occurrence and impact. Again, we
asked about the current practice in the companies.
The results are depicted in Figure 4.
Not surprisingly, as shown in Figure 4, with averages
close to 4,00 on the 5-point scale, respondents
perceive it highly relevant not only to have an
overview of risk factors in the supply chain, but also
assessing the probability and impact of potential
risk elements are found highly relevant with 3,95
respectively. What seems more surprising is that the
average perceived relevance on 4,05 is not higher
given that the survey is conducted in the shadow
of the 2020 COVID-19 pandemic. The results in
Figure 4 further shows that actual practice on the
three dimensions lacks somewhat behind perceived
relevance with averages around 3,00. The results
shown in Figure 4 may be linked to the levels of
results shown in Figure 2 on perceived relevance
and actual practice on mapping of the supply chain
for identification of potential risks. With an average
on 3,29 for actual practice of supply chain mapping
(Figure 2), it seems natural that the level of actual
practice on overview of risk factors and assessment
are seen to be lower. It may be harder to assess
the likelihood and impact of potential risks if the
mapping of the supply chain is not in a shape to
identify the potential risk elements.
Figure 4 further indicates that it seems harder to
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assess the impact than the likelihood of an event. Like
preventive maintenance is installed as a measure to
lower the likelihood of e.g. a machine breakdown,
preventive measures may be implemented in the
supply chain to lower the likelihood of potential
failures to occur. For example, safety stocks to lower
the likelihood to be out of stock or dual sourcing to
ensure upstream availability of goods.
The answers to the question about which activities
or measures are used to prevent risks in the supply
chain appear from Figure 5.
Even that stocks are often seen as ‘an evil’ in
supply chain literature, it appears from Figure
5 that respondents find that safety stocks are
perceived highly relevant (average of 4,05) as a risk
preventive measure in the supply chain. Not only
is it perceived as the highest relevant measure but
is also the measure with the highest level of actual
practice with an average of 3,77 on the 5-point
scale. Thus, it seems that despite the resources
tied up in extra stock, it is deemed necessary by
the respondents. Safety stock is closely followed
by dual/multiple sourcing strategies (3,95) in
perceived relevance, which also account for the
second highest actual practice (3,59). Further
behind in perceived relevance we find preventive
maintenance (3,68), assuring supplier resilience
(3,68) and risk management measures build into
supplier evaluations (3,64). Of the three, preventive

maintenance, with 3,36 in average, is the one with
the highest actual practice. It is interesting that
the data shows that local sourcing strategies are
not perceived higher than 2,95 in average, as in
Figure 3, risks linked to globalization of the supply
chain were perceived relevant with an average of
3,77. Unfortunately, the data does not offer an
explanation on this inconsistency. One reason can
be that local sourcing strategies really give sense,
if the point of consumption is close to where the
products are manufactured. The least perceived
relevant approach for preventing risks in the supply
chain is tools or processes for fail saving (Poka-Yoke).

Thus, the next step for a company is to mitigate
the impact of failure or disruptions in the supply
chain. In Figure 6, we have listed the answers on
questions about to what degree companies have
contingency/risk mitigation plans in case a specific
disruption happens. Disruptions could be suppliers
suddenly going bankruptcy, unexpected delays
or customers suddenly demanding significantly
more or less goods than planned. Again, we have
likewise asked how they perceive the relevance of
such ‘what if’ plans for the specific events. The list is
inspired by Chopra & Sodhi (2004).
On a 5-point scale all the ‘what if’ scenarios
mentioned in Figure 6 are on average perceived
highly or at least more than somewhat relevant, with
significantly increasing demand (4,23), cybercrime

Mitigation plans
Not even the best prevention strategy to lower the
likelihood of an event to happen is bullet proof.

FIGURE 5.
Plans/activities for identifying and
								
preventing risks in the supply chain

Relevance 		

Actual practice

Safety stocks

4,05

Safety stocks

3,77

Dual and/or multiple sourcing strategies

3,95

Dual and/or multiple sourcing strategies

3,59

Preventive maintenance

3,68

Preventive maintenance

3,36

Assure that suppliers’ resilience are sufficient

3,68

Assure that suppliers’ resilience are sufficient

3,00

Risk mangement measures build into supplier evaluations

3,64

Risk mangement measures build into supplier evaluations

3,14

Frequent process mapping

3,36

Frequent process mapping

2,95

Local sourcing strategies

2,95

Local sourcing strategies

2,64

Poka-Yoke/fail-saving processes and/or tools

2,82

Poka-Yoke/fail-saving processes and/or tools

2,36
1
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FIGURE 6.
Mitigation plans in case the following
								
disruptions in the supply chain occur

Relevance 		

Actual practice

Demands significantly increases

4,23

Demands significantly increases

3,55

Cybercrime

4,18

Cybercrime

3,55

Suppliers of key parts shots down/goes bankruptcy

4,18

Suppliers of key parts shots down/goes bankruptcy

3,05

Demands significantly decreases

4,14

Demands significantly decreases

3,73

IT system failure

4,05

IT system failure

3,45

Our own key plant shots down unexpected

4,00
3,00

Our own key plant shots down unexpected
Suppliers capacity significantly drops

3,95

Suppliers capacity significantly drops

3,09

Purchase orders of key parts or raw materials delayed by months

3,82

Purchase orders of key parts or raw materials delayed by months

3,41

Production of orders delayed by months

3,82

Production of orders delayed by months

3,23

Our own key plants capacity drops significantly

3,73

Our own key plants capacity drops significantly

3,09

Key customers withhold payments one month longer
(or more) than usual

3,59

Key customers withhold payments one month longer
(or more) than usual

3,23

Key customer orders delayed by months

3,45

Key customer orders delayed by months

3,14

Financial disruptions

3,45

Financial disruptions

3,09
1

(4,18), suppliers of key parts shots down/goes
bankruptcy (4,18), IT systems failure (4,05) and
own key plant unexpectedly shots down (4,00) all
on or above the 4,00 mark on perceived relevance.
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Hereafter, the respondents perceive mitigation
plans for significant supplier capacity drops (3,95),
delays of ordered components/raw materials
(3,82), production delays (3,82) and if own key

5

plants significantly drops in capacity (3,73) as close
to highly relevant. The least perceived relevance
is tied to key customer order delays and financial
disruption, still however somewhat important
with an average of 3,45 each on the 5-point scale.
Again, we can see that actual practice lacks behind
perceived relevance. Especially, key supplier shot
down (3,05) shows a significant gap of 1,13 point
when comparing relevance and actual practice on
contingency plans.
This combined with the level of actual practice
of the prevention measures securing supplier
resilience (3,00) and risk management measures
build into supplier evaluations (3,14) (from Figure
5) may put the companies in dire straits. Not
surprisingly, the data indicate that companies
are more focused on the demand side from an
actual practice perspective. Contingency plans
for significant increases or decreases in the level
of demand are in actual practice on a level of 3,55
and 3,73 respectively. However, also, cybercrime
seems to be somewhat in focus as an actual
practice (3,55). Interestingly, the supply side is of
highly perceived relevance, but still lacks on actual
practice (e.g. suppliers shot down/bankruptcy
and supplier capacity drops). From a supply chain

risk perspective, it is promising that the supply risk
seems on the radar. However, the actual practice
needs to be upgraded.
Recovery plans
Finally, even when companies have mitigation
plans, they should develop recovery plans for
how to get back to normal, or better, when failure
occurs – and failure will occur! Hence, we asked
some questions on perceived relevance and actual
practice along this line. As this survey is conducted
in the shadow of the COVID-19 pandemic, we found
it of interest to ask if the current pandemic has
changed the attitude towards risk and resilience.
The answers are shown in Figure 7.
As shown in Figure 7, with an average of 4,27 on
the 5-point scale, respondents perceive it highly
relevant operating a readiness plan for recovery.
However, actual practice significantly lacks behind
perceived relevance and seems only moderately
implemented with an average of 2,91, revealing
a significant gap of 1,36 point between relevance
and practice. Such a noteworthy gap is not experienced in terms of how the current disruption
caused by COVID-19 has changed the attitude
towards risk and resilience. Perceived relevance on

FIGURE 7. Resilience plans, readiness plans
								
and COVID-19 influence

Relevance 		

Actual practice

Operating with a readiness plan for a recovery
after a potential disruption has occurred

4,27

Operating with a readiness plan for a recovery
after a potential disruption has occurred

2,91

How the current disruption, caused by COVID-19,
has changed the attitude towards risk and resilience

4,18

How the current disruption, caused by COVID-19,
has changed the attitude towards risk and resilience

3,68

Existence of explicit plans for increasing the
resilience of the company

4,09

Existence of explicit plans for increasing the
resilience of the company

3,32
1
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this question is still high (4,18). Still, actual practice
is not that far behind with (3,68) leaving a gap of
0,50. This indicates that companies mentally have
had an eyeopener in terms of risks and resilience.
Also, the existence of explicit plans for increasing
company resilience is perceived of high relevance
(4,09). Thus, actual practice lacks a little more
behind with an average of 3,32, leaving a gap of
0,77 points. All in all, the data in Figure 7 indicate an
increased awareness and changed attitude towards
risk and resilience, but quite some work is still to be
done to bring actual practice at par.
Conclusion
This paper has set out to shed light on supply
chain resilience actualized of the present COVID-19
pandemic based on a mini-survey among the
members of the Danish Supply Chain Panel. The
survey reveals that the respondents find it relevant
to have a formal risk management strategy but
at the same time do recognize that their practice
still is behind the intentions. The same is valid for
a question regarding the perceived relevance of
supply chain mapping as a tool to uncover potential
supply chain risks.
In general, all eight vulnerability elements the
respondents evaluated obtain mean values above
3,00 on a five-point Likert scale. Again, the relevance
aspect obtains significant higher scores than the
perceived actual practices indicating improvement
potentials. Highest mean values are vulnerability
related to planning and control risks, supplier levels,
demand management levels, human resource levels
and globalization of supply chains.
The three questions on risk factors obtain mean
values for their relevance of 4,05 for an overview of
risk factors; 3,95 for probability assessment of the
risk elements, and 3,95 for impact assessment of
the risk elements. The perception of actual practice
also showed significant lower averages. Concerning
risk preventing activities, the respondents evaluate
safety stocks being the most relevant (measured as
the highest average score of 4,05) followed by dual
and/or multiple sourcing strategies (with an average
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3,95). 11 out the 13 listed disruptions and related
mitigation activities obtain mean values above 3,50
for their relevance. The top-three highest average
mean values are found for demand that significantly
increases (with an average of 4,23); cybercrime
(with an average of 4,18), and suppliers of key parts
shots down/goes bankruptcy (with an average of
4,18). The final questions regarding the perception
of the relevance of operating with resilience plans
in the shadow of COVID-19 also obtain high mean
values from 4,27 to 4,09 but shows significant gaps
between relevance and actual practice (especially
for operating with a readiness plan for a recovery
after a potential disruption has occurred with a
mean value of 4,27 for relevance in contrast to 2,91
for the perceived actual practice).
There is no doubt that it is easy to be hindsight in
evaluating what should have been done earlier in
a pandemic situation like COVID-19. However, we
find that there are many lessons to be learned of
good and missing practice to be better prepared for
the next pandemic or other disruptions. We hope
this article provides some flavor and inspiration
to kick-start such processes or to evaluate already
practices in this area./
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