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ABSTRACT
The COVID-19 crisis has revealed many weaknesses in our
society. This pandemic has caused a lot of problems in
businesses as well, it had a big impact on many supply
chains (SC). Since an event like a pandemic is very rare,
the risk is often ignored and thus preparation is not ade-
quate. Such a risk is defined as disruption risk. The aim
of this research is to increase the robustness and resilience
of SCs by defining mitigation strategies against disruption
risks. These strategies will concentrate on information ex-
change along the SC. This research will focus on defining
mitigation strategies based on key performance indicators
(KPIs) using a systematic literature review. Furthermore,
the research will contain a survey among SC experts. The
purpose of this survey is to analyze the information ex-
change that occurred along the SC to derive good and bad
practices that companies used during the pandemic. The
contributions of this research are a set of KPIs that can
be shared between SC partners to mitigate the effects of
disruption risks and a set of strategies that involve infor-
mation sharing that allow for a more resilient and robust
SC.
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1. INTRODUCTION
Supply chain risks often get classified into two categories;
operational risks and disruption risks. Operational risks
are mostly concerned with day-to-day disturbances which
result from failed processes, systems, or failures caused by
people [3, 12]. Disruption risk is the risk that emerges from
natural disasters, man-made disasters, or pandemics. Al-
though the chances of such events happening are low, the
effects can be enormous for SCs. The COVID-19 pandemic
is an example of a disruption event. The pandemic has af-
fected businesses globally. The reason that SCs can be
heavily affected in case of an epidemic is that it scales fast
and disperses over many geographic regions. This results
in disruptions in both supply and demand [12]. For exam-
ple, the COVID-19 pandemic reduced the supply availabil-
ity from China in the early days of the pandemic, and it
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also caused demand disruptions in Italy since the country
was in lockdown. Although there have been many studies
that have focused on preventing disruption in SCs [11, 18,
32], occurrences like the pandemic have proven that risk
can often only be mitigated and not fully avoided.

The COVID-19 pandemic has resulted in many studies
focusing on SC management during a pandemic [12, 26].
Over the past year, this field has been studied actively,
the main focus of these studies was to analyze the impacts
of the pandemic on SCs and defining strategies for deal-
ing with those impacts [4]. However, a smaller part of
these studies focuses on how the negative impacts on SCs
can be managed preventively, which is important since
due to population growth and urbanization the chances
of another pandemic occurring are rather large [7]. Fur-
thermore, the risk of a natural disaster can also never be
ignored since the occurrence of these events is out of our
hands. It can even be argued that humanity is influenc-
ing the occurrence of natural disasters in a negative way
due to climate change. For this reason, disruption man-
agement is still an important field to be studied, since the
pandemic has inadvertently proven that many SCs are not
resilient to disruptive events, which became evident from
events like full production standstills, to even low stock in
supermarkets.

A possible strategy for SC management is information ex-
change between SC partners. There have been studies an-
alyzing the value of information exchange for operational
risks [28]. It can be concluded that in the case of opera-
tional risks information exchange turns out to be a very
successful strategy to mitigate this risk. However, there
exists a research gap when considering disruption risks.

One of the main dangers that has been identified as a
result of disruptive events is the ripple effect [16]. When
a disruption occurs, a negative influence of the disruption
on one part of the SC can propagate through and also
affect the other elements of the SC. For example, failure
at one supplier to deliver materials might result in long
lead times for other businesses along the SC, which can
affect these businesses negatively in a financial sense. This
study aims at finding strategies that can help companies
to mitigate the effects of the ripple effect. Since the ripple
effect concerns multiple parties along the SC, the value
of information exchange has to be analyzed to reduce the
impact of the ripple effect.

The goal of the research is to define mitigation strategies
against disruption risks and their consequences resulting
in more robust and resilient SCs. This can be achieved by
analyzing the mitigation strategies in the literature. In-
formation value will be the main focus of the study since
there currently exists a research gap concerning the value
of information sharing along a SC for the purpose of dis-
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ruption management. The contribution of this study is a
set of KPIs that can be shared with SC partners in order
to indicate deviations within the SC and with that proac-
tively mitigate the effects of a disruptive event. Moreover,
other information sharing strategies that have proven ben-
eficial are collected and presented.

To achieve the aforementioned goal the following main re-
search question is asked:

• What information (KPIs) can be exchanged to miti-
gate disruption risks and their consequences on sup-
ply chains?

To answer this question, it has been split up into two sub-
questions that can be answered separately:

• RQ1: What KPIs can be exchanged between SC
partners to mitigate disruption risk?

• RQ2: What strategies relating to information shar-
ing can be used to tackle the effects of disruptive
events in supply chains?

The paper is structured as follows: first, a systematic lit-
erature review will be discussed. The methodology of the
systematic literature review will be discussed, followed by
an analysis of the gathered literature. Secondly, a sur-
vey among SC professionals will be discussed. Again, the
methodology for this will be presented followed by an anal-
ysis of the results from the survey. Thirdly, the collected
insights from both the systematic literature review and the
survey will be presented. Eventually, this will be followed
by a conclusion.

2. SYSTEMATIC LITERATURE REVIEW
2.1 Methodology
The article by Denyer and Tranfield [8] is used as a guide-
line to perform the SLR. This article has been used by
many researchers and is considered a reliable literature
review strategy. SLR is a specific methodology that can
be used to perform a literature review. SLR is the most
favorable choice of methodology since it requires users to
collect information from different sources in an unbiased
and rigorous manner. The methodology consists of five
major steps. These steps are:

1. Research question formulation

2. Locating studies

3. Study selection and evaluation

4. Analysis and synthesis

5. Reporting and using the results

Since the research questions have already been formulated,
the next step is to start locating studies. To achieve this
multiple scientific databases were explored, these being:
Scopus, ScienceDirect, and IEEE explore. To assemble
a set of appropriate articles, multiple search strings were
entered in these databases. The strings were adapted to
fit the criteria for a search query for every database.

• (supply AND chain*) AND (disrupti*) AND (man-
agement OR risk*) AND (information AND (shar*
OR exchang*)) AND (covid* OR pandemic OR virus
OR corona))

• ((supply AND chain*) AND (disruption AND risk)
AND (ripple AND effect))

• ((information AND sharing) AND (supply AND chain)
AND (disruption AND (risk OR management)))

These search queries provided a vast amount of articles
that could be used. In total, 147 appeared. However, this
set of articles needed further analysis to determine whether

Total: 147 articles

Remove duplicates

133 articles

Abstract analysis

42 articles

Full article analysis

20 articles

Figure 1: Article screening methodology

they would contribute to the research. The third step of
a systematic literature review is ’study selection and eval-
uation’. Denyer and Tranfield [8] suggest establishing in-
clusion and exclusion criteria for all articles. Every article
was subjected to these criteria and the final selection of
articles was made based on them. However, these criteria
are mere guidelines for selection. For instance, when an
article did not specifically meet one of the criteria, but
the abstract suggested that the article could be useful,
the decision was made to not discard it immediately. The
following inclusion criteria were applied:

• Considers disruption management/disruption risk mit-
igation in supply chains

• Considers information exchange/sharing along the
supply chain

• Considers strategies or KPIs for disruption manage-
ment

Additionally, the following exclusion criteria were applied
to directly exclude any articles that did not fit the re-
search:

• The article is not in the English language

• Focus on operational risk, instead of disruption risk

The complete process concerning the screening of the arti-
cles is visualized in Figure 1. The search queries resulted
in a total of 147 articles. The articles were first checked for
duplicates, after this process 133 unique articles remained.
The abstracts of these articles were then subjected to the
aforementioned inclusion and exclusion criteria. After this
rough elimination process, 42 articles were left. Eventu-
ally, a more thorough analysis was performed to gather
insights from the articles, during this process another 22
articles were deemed not relevant. This resulted in a final
set of 20 articles.

2.2 SLR overview
The final selection of 20 articles can be seen in Appendix
A. This section will provide an analysis of the selected ar-
ticles. The journals where the articles were published will
be discussed, the methodology of the studies, the industry
in which the studies have been performed, and the types
of disruptive events that motivated the studies, as well as
the printing years.

2.2.1 Journals of publication
All selected articles have been published in scientific jour-
nals. The majority of these articles are published in jour-
nals operating in the field of logistics (30%), production
(30%), and supply chain management (SCM) (15%). Fur-
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thermore, selected articles have been published in journals
in the fields of economics (10%), knowledge management
(KM) (5%), crisis management (CM) (5%), and operations
(5%). The journal sectors are dominated by the logistics,
production, and SC management fields making up 75% of
articles. One would expect to find the most relevant ar-
ticles in these journal fields, the remaining journal fields
also fit the subject however they are less closely related to
disruption management in SCs. Overall the origins of all
selected articles are considered reliable sources.

2.2.2 Methodology
This section will discuss the methodologies that were ap-
plied by the researchers in the selected studies. A majority
of the studies include a literature review. Within the selec-
tion, 85% of articles include a literature review. However,
only 15% were solely a literature review, the other studies
combined a literature review with another methodology.
Most researchers used a literature review to get familiar
with the subject, then this often was followed by a dif-
ferent class of research. This is the case since there still
exists a gap in the literature regarding this topic. For this
reason, many researchers chose to attempt to develop new
insights, demonstrated by the number of articles that in-
cluded some kind of mathematical model. Because 50% of
the articles defined a model which was used in most cases
to verify the validity of information sharing as a disrup-
tion management strategy. Moreover, industry insights
were considered; 25% of the studies included an interview
or a survey. The participants of these studies were busi-
ness insiders and experts. Furthermore, 15% included a
case study. Generally, the focus of the selected studies re-
garding information sharing is on collecting new insights
through experiments and expert opinions. This is sup-
ported by existing knowledge from literature.

2.2.3 Industry
To get a possible grasp on the context in which the studies
were performed, this section will provide an analysis of the
industries wherein the studies were performed.

Within the selection, 15% of studies were performed in
the context of the construction industry. Moreover, 10%
was performed using insights from the perspective of or-
ganizations that are part of the government. And 5% was
performed within the healthcare sector. The remaining
studies were not performed within one specific industry.
However, some of these were large-scale surveys carried
out among businesses from multiple industries [2, 9, 24].

In 40% of the studies, a mathematical model was used with
no specific industry in mind. These models were men-
tioned to be generally applicable to multiple industries.
Often these models considered a two-echelon SC between
a manufacturer and a retailer [33, 35], a three-echelon SC
between a manufacturer, distributor, and a retailer [22],
or a four-echelon SC between a manufacturer, wholesaler,
distributor, and a retailer [5, 6, 30].

2.2.4 Disruptive event types
All selected articles consider disruption management, of-
ten the motivation behind these studies is a specific dis-
ruptive event. New insights can be gathered from ana-
lyzing the types of disruptive events that motivated the
authors. The COVID-19 crisis is one of the largest dis-
ruptive events in recent history, many researchers were
motivated to explore the impact of the pandemic. From
the selected articles, 30% were motivated by the COVID-
19 pandemic. Generally speaking, these studies focused
on reactive strategies to combat the effects of the virus on
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Figure 2: Printing years of selected articles

SCs. Furthermore, 15% of studies were motivated by man-
made disasters. They argue that these types of disruptive
events are not as rare as we might expect. Due to more
global SCs, there is more room for man-made error which
increases the chance of a disruptive event [2]. Another
10% of studies had natural disasters as a motive. The re-
maining 45% did not have a specific disruptive event as
motivation for their research.

2.2.5 Printing year
The selection of articles was published mostly in the last
decade, the one exception is the article by Li et al [21],
which is a slightly older article. The rest of the arti-
cle was published somewhat evenly over the past decade.
This gives a broad perspective into articles pre-and-post
COVID-19. The distribution of printing years can be
found in Figure 2.

3. SURVEY
3.1 Methodology
Performing a survey is a process that requires attention to
obtain high-quality results with real value. To accomplish
this the article by Kelley et al. [17] was used as a guideline.
The article provides a checklist of good practices when
conducting and reporting survey research. The goal of
the paper is to guide researchers to a result that can be
considered credible.

The survey focuses mainly on the verification of collected
insights from the SLR. Since there exists a gap in the
field of information value for disruption management, it is
desirable to confirm the obtained results with practitioners
in the field. Furthermore, the survey provides the option
for participants to provide new insights from their own
experiences as well. However, the main topic of the survey
will be confirming the collected insights from the SLR.

The method for this study is descriptive research, which
aims to gather information on certain phenomena, often
at a single point in time. The nature of this study is
to collect insights and verify the obtained results from the
SLR. For this reason, descriptive research suffices to obtain
the desired results. Moreover, the survey will be a postal
questionnaire as defined by Kelley et al. [17]. A disad-
vantage of this method is the generally low response rate.
This means a relatively large sample is desired to obtain
a credible result. A large sample is also desirable for this
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paper because the research is not focused on any particu-
lar industry. Thus, ideally as many industries as possible
would be represented, which requires a larger sample.

The target group of the survey consists of SC professionals.
Although many companies require someone who manages
the SC, it is difficult to reach out to them without the
proper network. Most respondents will be suitable since
most who are currently working with SCs have experience
with a major disruptive event; the COVID-19 pandemic.
SC professionals are people who currently are, or recently
were: managing, optimizing, advising on, studying, or de-
signing SCs. However, the survey also collects the job de-
scription of the participants. This means each case can be
considered individually when analyzing whether the par-
ticipant fits the target group.

The survey was conducted anonymously. However, some
data was collected to differentiate the participants and
possibly find insights based on one of the collected identi-
fiers. These identifiers were: the industry of the company
of the participant, the job description of the participant,
and the size of the company of the participant.

The remaining part of the survey was divided into two
parts. The first part consists of questions about share-
able KPIs, and the second part consists of questions about
strategies in the context of information sharing. The KPI
section was structured as follows: respondents were asked
to rate each KPI collected from literature on what the im-
pact of sharing it with their SC partners would be. They
were asked to rate this on a scale from one to five. Where
one is: ’Very negative impact’, and five is: ’Very positive
impact’. The respondents were also asked to leave remarks
on their responses, as well as to provide other KPIs that
weren’t mentioned that could be shared with a positive
effect.

The strategy section was structured slightly differently.
The respondents were asked to rate each strategy collected
from literature on how effective they believe it would be if
applied at the company they work for. They were asked to
rate the efficiency on a scale from one to ten. In addition,
they were asked to explain why they rated the strategies
as they did.

3.2 Descriptive analytics
The survey was filled out by eight SC professionals. One
part of the survey asked the respondents to rate the effi-
ciency of the KPIs that resulted from the SLR. Since the
sample group is small, it is important to be critical of any
numerical analysis. This also holds for the part of the sur-
vey that asked to rate the impacts of the strategies that
resulted from the SLR, these results should also be criti-
cally analyzed. The focus of using the results of the survey
will be more on using the explanation that was asked after
every rating and look for insights in these more detailed
answers. The individual answers to all questions can be
seen in Appendix B.

3.2.1 Industry
All respondents were asked to indicate in what industry
their company operates. However, it was noted that they
should be comfortable with giving this information since
the survey is anonymous. For this reason, five respon-
dents indicated the industry of their company. Of these
five none were in the same specific industry, however for
the sake of this research is it most relevant to know where
they are located in the SC. A basic four-echelon SC con-
sists of a manufacturer, which passes its products on to a
wholesaler, who transports products to a distributor, who
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spreads the products to the retailer. Eventually, the re-
tailer sells the products to consumers [29]. This structure
can also be found in Figure 3. This shows that three man-
ufacturers, one distributor, and one retailer have filled out
the survey.

3.2.2 Company size
The respondents were asked to indicate the number of peo-
ple their company employs. This information can be used
to discover possible relations between company size and
the usability of KPIs and strategies.

The Dutch government defines small and-medium sized
enterprises (SMEs) as companies with fewer than 250 em-
ployees [23]. From the respondents, 75% indicated that
the company they are working for falls into this category.
A more detailed breakdown of the company size can be
found in Figure 4. As can be seen, 50% of respondents
works at a company with less than 25 employees, 12.5%
worked at a company with 26-100 employees, and another
12.5% worked at a company with 100-250 employees.

3.2.3 Job description
The respondents were asked to indicate their job descrip-
tions. This was done to qualify them as valid respondents,
as well as to possibly find any relations between the an-
swers of respondents with the same function.

The results show that three of the respondents had leading
roles such as director. They were regional director, general
director, and commercial director. Their specialty is not
necessarily SC management, however, they have enough
knowledge on all levels of a company to qualify for this
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research. One respondent was a manager, they qualify for
the same reason as a director. Furthermore, two of the
respondents described themselves as SC planners. They
are generally the person within a company who is most
concerned with the SC so they also naturally qualify as
being SC experts for this research. Finally an operational
manager and a business process expert logistics filled in
the survey. Both are concerned with business processes,
which means they also work with SCs.

4. RESEARCH FINDINGS
The goal of the research is to find answers to the proposed
research questions. During the SLR the focus was on iden-
tifying KPIs that were discussed as being shareable or ex-
changeable between parties along the SC, with the goal
of mitigating disruption risk. These insights will help in
answering RQ1. Furthermore, risk mitigation strategies
were collected that were discussed in the articles, these in-
sights will help in answering RQ2. The point of collecting
KPIs and strategies is to develop a set of guidelines that
can be followed to mitigate disruption risk and its conse-
quences. This section will provide the insights gathered
from the SLR and the survey, the section will be split into
two parts: the collected KPIs and the collected strategies.

4.1 Key performance indicators
Information sharing is a strategy that can be accomplished
by many different means. This research uses KPIs as
shareable information. KPIs are often measured in a stan-
dardized way by companies to enable comparability, this
means different SC collaborators can easily understand
KPIs from different organizations which helps them to get
true value out of it when shared. Furthermore, it is fa-
vorable to have a quick communication system [33], this
means information has to be readily understandable by
all parties. KPIs provide this understandable way of com-
munication, which yields a very efficient way of sharing
information. The result of the analysis regarding the col-
lected KPIs can be found in Table 1.

Before the individual KPIs will be discussed in more detail,
a point should be made about the strenuous process of
information sharing. In this research, information sharing
is defined as a mitigation strategy. Information sharing
often is done in a proactive way, that is to say, that SC
partners will be exchanging possibly sensitive information
continuously. However, according to multiple researchers,
this causes problems. For example, companies are afraid
that their sensitive information will end up in the hands of
their competitors [2]. Other research found that there are
security concerns [9], which resulted in a conclusion that
companies are mostly only open to sharing less sensitive
KPIs like delivery times.

There are proposed solutions to this problem. Distinguish-
ing information between shareable and non-shareable in-
formation, where non-shareable information refers to the
information which may cause undesirable chaos and risks
such as relational, image, and competition risks when they
are shared [2]. The problem with this solution is that only
partially sharing information will not have the full effect.

At the end of the day, the goal is to be open about your
information. Although it might seem there are a lot of di-
rect disadvantages to proactive information sharing, this
research has also focused on the validity of information
sharing in general as a strategy. The result of this is that
almost every article explicitly mentions the validity of in-
formation sharing as a disruption management strategy.
Moreover, not one article of the selection mentions that

Table 1: Typical KPIs shared between companies

KPI Source (Reference no.)

Inventory level [1] , [5], [6], [13], [19], [22], [29],
[30], [33], [35]

Demand [1], [5], [9], [19], [21], [25], [29],
[30], [31], [35]

Production capacity [19], [22], [29], [33], [34]

Transportation time [9], [14]

Sales/Profit [13], [34]

Lead time [13], [30]

Service level [13]

Order fulfillment [29]

information sharing is not a valid strategy. The problem
with disruptive events is that they are rather rare, which
entices companies to not invest in mitigating the effects
of these events beforehand. However, the research proves
that it is worth considering the potential effect, and infor-
mation sharing therefore is a valid strategy.

This is also supported by the results from the survey. The
respondents were asked to rate to what extent they would
be willing to shared KPIs with SC partners. The aver-
age response to this question was an 8, with the lowest
response being a 7. This indicates that companies are in-
terested in risk-mitigating through SCs. However, almost
every respondent also mentioned that there are risks in-
volved with information sharing, which connects to the
literature.

The next part of this chapter will be used to discuss the
mentioned KPIs in more detail.

4.1.1 Inventory level
Inventory level refers to the number of items a company
keeps in stock to process or resell. Often, when the inven-
tory level differs from the norm, in a sense that the level
is either too high or too low for a prolonged amount of
time, it can be the result of a disruptive event. There-
fore, it can prove beneficial to share this KPI with SC col-
laborators to keep them updated on any deviations from
the norm. Some SC collaborators might later experience
the effects when their inventory level is impacted, this ef-
fect will continue moving downstream throughout the SC,
which is more commonly known as the aforementioned rip-
ple effect [14].

By sharing their inventory level, a company has more in-
sight into the operational level of a collaborator and then
is able to estimate the present ability of that collabora-
tor to deliver the required amount of products timely. A
common result of this is a reduction in the number of ac-
cumulated backorders by adjusting the order ratio [33].
However, full elimination of backorders is usually not pos-
sible.

To combat this effect a strategy that involves sharing in-
ventory levels is discussed by Constantino et al. [5]. This
strategy proposes a method where the inventory level is
shared in a useful way in combination with sharing de-
mand, which is another collected KPI that will be dis-
cussed later. The idea behind this strategy is that there
should be more visibility into the contents of an order.
The proposed strategy relies on dividing placed orders into
two streams: one stream consists of the real demand infor-
mation, the second stream includes the required inventory
adjustments in order to keep a stable inventory. According
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to the research, this strategy results in a reduced stabiliza-
tion period of the inventory level after a disruptive event,
which in turn proved to mitigate the effects of the ripple
effect.

The respondents of the survey are mostly positive about
sharing inventory level as KPI. Most of the respondents
(63%) judged this KPI as having a ’somewhat positive im-
pact’ on mitigating disruption risk when the KPI is shared.

4.1.2 Demand
Demand is closely related to inventory level since one can
directly influence the other. Still, in the context of in-
formation sharing, they are different, as proven by the
aforementioned strategy [5] that involves sharing inven-
tory level and demand as separate values. They might in-
fluence each other, but different conclusions can be drawn
from sharing them individually.

Demand is defined as the quantity of a good that buyers
are willing and able to purchase at various prices dur-
ing a given period of time. Demand regularly shifts, es-
pecially in case of a disruptive event. When you are a
supplier, downstream SC partners might suddenly require
much more or fewer goods. These sudden changes in de-
mand are known as demand spikes [30]. One can argue
that demand is already shared when an order is placed
at a supplier since the order specifies how many goods the
buyer requires. However, demand is often inconsistent and
can change rapidly. For this reason, it can be beneficial
to share demand with an upstream supplier on a regu-
lar basis. This allows the supplier to prepare for demand
spikes.

When demand is only transferred throughout the SC in
the form of orders, major problems can occur. This is the
case because it has been proven that when demand moves
up the SC in this form it can very easily be distorted and
amplified. Especially in the case of a demand spike, a
drastically divergent order from a retailer upstream to a
wholesaler can spook the wholesaler into also placing an
even larger order to their manufacturer. Eventually, this
may cause inventory problems at many stages in the SC.
This effect has been widely studied and was labeled as the
bullwhip effect by Lee et al. [20]. To counteract this effect,
it has proven useful to share demand more openly and
more often. Doing so mitigates the risk of experiencing
the effects of the bullwhip effect [5].

Demand as a shareable KPI was rated very well by the SC
experts. Most respondents (50%) judged sharing demand
as having a ’very positive impact’ on mitigating disruption
risk.

4.1.3 Production capacity
Production capacity is defined as the maximum produc-
tion output a business has using the available resources.
Many parties within SCs keep track of their production
capacity to ensure they can supply their customers. How-
ever, some parties like a retailer, who are often located
at the end of the SC, do not produce or manufacture any
products by themselves. Their goal is to sell their prod-
ucts to consumers. Production capacity is mostly shared
with upstream SC partners since they are responsible for
delivering their materials or products to their suppliers.
Production capacity can be shared as a KPI that com-
municates the amount of product that can be produced,
this can extend in also sharing the production schedules.
Besides providing the number of products that can be pro-
duced, it can also be beneficial to provide the times when
a certain amount of products can be produced. The model

presented in the article by Kumar and Anbanandam [19]
argues this concept. In their model production capacity
and production schedules are visible to SC partners. When
the parties acted on the shared information by changing
the order or changing the production mix, the result was
a more resilient SC.

Production capacity was not consistently judged by the
surveyed SC professionals, the respondents did not rate it
in one direction. Most rated the KPI as having a ’neutral
impact’ (38%), further both ’somewhat positive effect’ and
’somewhat negative effect’ were selected by 25% of respon-
dents. Which does not show any clear outcome.

4.1.4 Transportation time
Transportation or delivery times can be shared in order to
update SC partners on the status of an order. Especially
in times of disruption, transportation is often affected in a
major way. A natural disaster, for example, can block im-
portant trade routes which can result in big delays. Trans-
portation times can be communicated as KPIs in the form
of on-time shipping, which is the percentage of shipments
that arrived within the specified time frame.

However, transportation time can also be shared in other
forms than just KPIs. Recent advances in technology have
popularised the use of track and trace systems, which al-
lows parties to monitor a shipment live. Track and trace
systems can be used in a proactive manner, they can be
utilized to identify deviations or danger of deviations in a
timely manner [14]. Due to the fact that live data is uti-
lized, these disruptions can be effectively communicated
to SC partners to minimize the effect of the disruption.
For example, initial schedules can be revised before the
effects of a disruption are felt.

The results of the survey were positive towards sharing
transportation times. Most respondents (63%) judged the
KPI as having a ’somewhat positive impact’ on mitigat-
ing disruption risk when the KPI is shared. It was noted
that sharing transportation time will very likely not have
a negative impact, since it is in most cases not sensitive
information to a company.

4.1.5 Other KPIs
The SLR resulted in four other shareable KPIs: Sales/profit,
lead time, service level, and order fulfillment. These KPIs
were found to not having enough sources mentioning them
as important KPIs in the context of mitigating disruption
risks, or the result from their respective research did not
prove to have a positive impact on the SC. Another cri-
teria that was used to judge the effectiveness of the KPIs
were the results of the survey. For these reasons, they will
not be considered as shareable KPIs based on the findings
of the SLR. However, this does not mean that they do not
have the potential to have a positive effect, there simply
does not exist enough evidence in the selected articles that
they will positively impact the SC in case of a disruption.

The survey was used in case of the KPI: sales/profit. Since
50% of the respondents rated it as: ’Neutral impact’ and
25% as ’Somewhat negative impact’. Combined with the
limited amount of mentioning in the literature, not enough
proof is available to show that this KPI has a positive
impact on mitigating disruption risks.

4.2 Strategies
This section will explore the results from the SLR con-
cerning strategies for disruption management, this will be
used to answer RQ2. The focus of these strategies is on
mitigating the risk resulting from disruptive events. The
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Table 2: Strategies to mitigate disruption risk

Strategy Source (Reference no.)

Full information sharing [2], [5], [6], [10], [13], [14],
[19], [21], [22], [25], [29],
[30], [31], [33], [34], [35]

Partial information shar-
ing

[2], [22], [33]

Visibility [1], [19], [30]

Digitalization [9], [14], [31]

Collaborative forecasting [10], [29]

Risk-sharing contracts [34]

strategies that were collected are related to information
sharing since this was also the direction of the SLR. Some
of these strategies can be deployed using the discussed
KPIs. The collected strategies can be found in Table 2.

4.2.1 Full & partial information sharing
The collected KPIs mentioned before were selected with
information sharing as a general strategy in mind. The
KPIs that were proven to be beneficial are well suited to
be communicated up and downstream with SC partners.
It is however important when sharing this information, to
analyze in what direction information should be shared.
It was found that in some situations certain KPIs did not
show to have any effect when shared in a certain direction.
For example, it was shown that sharing demand only has
an effect when shared upstream, e.g. from a retailer to a
manufacturer, this helped to mitigate the order variance
for both parties [30]. For this reason, it is argued that it is
important to determine the direction of information flows.

Furthermore, some articles acknowledged the distinction
between full and partial information sharing. Partial in-
formation sharing refers to only sharing a certain amount
of the available KPIs, or only sharing a limited amount of
data concerning a KPI. It is often considered when model-
ing SCs to obtain data on different scenarios [22]. Partial
information sharing can be considered as a strategy when
a party is worried about sharing data that might end up
in the hands of the competition. In all selected studies
from the SLR, when researchers used a model to test the
validity of partial and full information sharing, the result
was in all cases that full information sharing is more bene-
ficial than partial information sharing in terms of reduced
backorder amount and duration [22, 33]. Which results in
a positive financial effect.

4.2.2 Visibility
Visibility in SC management refers to having the knowl-
edge of where components, products, and raw materials
are at any particular time in the SC, in other words, it is
the ability to see through the entire SC from one end to
the other [19]. Full visibility of this information requires
intense collaboration between SC partners since almost all
parties have to collaborate to reach a state of full visibility.
Visibility has proven to result in risk reduction, its pres-
ence helps organizations proactively track products and
identify potential disruptions [1]. To reach full visibility,
it is suggested that two resources are necessary: SC con-
nectivity and quality information sharing. Connectivity
refers to a technological infrastructure that has to be in
place, in order to timely transmit information. And qual-
ity information sharing refers to the nature, speed, and
quality of the information that is shared [1].

In light of the COVID-19 pandemic, the results from the

expert survey are also positive towards visibility as a dis-
ruption management strategy. It is mentioned that visi-
bility along the whole SC could have allowed for a more
timely response to the pandemic. However, it was also
mentioned that the impact of the pandemic could natu-
rally not have been fully avoided. Still, the effectiveness
of the strategy was graded 7.9 on average on a scale of one
to ten among SC experts.

4.2.3 Digitalization
The term digitalization in the context of SCs is often con-
fused with digitization. However, they are different, since
digitization is often necessary for the process of digital-
ization. Digitization refers to the process of converting
analog data into a digital model, whereas digitalization
refers to the impact that this digitized data has on the SC
in organizational and societal perspectives [27]. But these
days most companies have already digitized over the past
years and are ready for more intense digitalization.

Digitalization offers many opportunities for companies in
general, as well as digital information sharing as a strat-
egy [9] which is an enabler for flexibility in pre-and post
disruptive phases. However, digitalization will also play a
major role in guiding companies into Industry 4.0 [14], in
which objects and machines can interact with each other,
supported mainly by the internet of things, cyber-physical
systems, artificial intelligence, and big data analytics, among
other technologies [27]. Ivanov et al. [14] found that the
interplay of digitalization and Industry 4.0 with regard to
the ripple effect is still considered vague. This is still a re-
search gap in this regard and should be explored further.

The survey showed no clear consensus on digitalization as
a strategy. The results were very mixed and not much
clarification was given by the respondents.

4.2.4 Collaborative forecasting
Collaborative forecasting is a process that involves open-
ness to the entire SC. Companies spend billions worldwide
on accurate demand forecast information, this is done be-
cause the accuracy of the demand forecast is vital to not
only the company itself but also to partners [29]. A strat-
egy that can mitigate this effect is collaborative forecast-
ing. Decisions on demand levels can be made in collab-
oration with up and downstream SC partners, which can
provide the partners in the chain with the outlook one firm
is having.

The simulation model described by Samvedi and Jain [29]
tests the validity of collaborative forecasting under dif-
ferent levels of disruption. The model was tested under
the effects of no disruptions, supply disruptions, demand
disruptions, and a combination of the latter two. They
conclude that under every tested circumstance collabora-
tive forecasting has a positive impact, although in certain
circumstances this impact is small.

The results from the survey show mixed opinions on the
effectiveness of collaborative forecasting. It is noted mul-
tiple times that such a strategy is most effective for larger
companies that mass produce. For smaller, specialized
businesses the strategy is rated less effective. Under com-
panies with less than 100 employees, the average grade
is 6.5 when asked how effective they believe the strategy
to be, whereas companies with more than 100 employees
graded the strategy a 9.3 regarding the same question.

4.2.5 Risk-sharing contracts
It is argued that success in SCs stems from a long-term
commitment and trust between partners [34]. One way to
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achieve long-term commitment is the ability to share the
risk as well as the benefits regarding actions in the SC.
A strategy that is based around this concept is the use of
risk-sharing contracts.

Risk-sharing contracts are known to be efficient in times
of disruption since they force partners to coordinate when
facing uncertain demand [34]. Their efficiency proceeds
from the risk mitigation that is offered by sharing the
risk. Both parties will agree on such a contract since
they have reassurance in case of a disruptive event. It
is however stated that although the risk is mitigated for
all parties, not all parties might benefit equally. Certain
parties might benefit regarding costs, but since the risk
is mitigated there still exists plenty of reason to consider
risk-sharing contracts within SCs.

5. CONCLUSION
This study adds to the research field of disruption man-
agement for supply chains by answering the two research
questions. This was accomplished by performing a system-
atic literature review in combination with a survey among
supply chain professionals to verify the results from the
gathered literature. The results from these processes were
used to answer the research questions, which resulted in
a set of KPIs that can be shared with SC partners, and a
set of strategies in the context of information sharing.

The first research question has been answered by collecting
a set of KPIs that can be shared between supply chain
partners in order to mitigate disruption risk. The KPIs
that have been proven by multiple studies to be beneficial
have been collected. They can all be shared with different
positive effects. These gathered KPIs are: Inventory level,
demand, production capacity, transportation. They can
be shared with SC partners, and they can all be shared
simultaneously. However, some KPIs have proven to have
a greater positive effect when shared in a certain direction
within the supply chain; either upstream or downstream.

The second research question focused on the effect of infor-
mation sharing strategies on supply chains under disrup-
tive events. To answer this question multiple strategies
were retrieved from the literature. They were analyzed
and discussed, and a set of strategies was discussed which
proved to have a positive effect on mitigating disruption
risk in supply chains. The first strategy is information
sharing, either with full openness or with partial shar-
ing. The aforementioned KPIs can be shared in this strat-
egy. The other strategies that were found to be beneficial
are visibility, digitalization, collaborative forecasting, and
risk-sharing contracts.

This research fills the research gap on information value
for disruption management by defining a set of KPIs and
a set of strategies that have been proven to be beneficial
to mitigating disruption risk in supply chains.

5.1 Limitations
The study is limited in some areas. It has proven very
difficult to gather a large number of respondents when
performing a survey. This research can be improved by
gathering more respondents to the survey by deploying
the survey over a longer period of time and getting access
to a larger network in the field of SCM. Furthermore, since
the SLR was conducted with no prior experience, it was
not done in the most efficient manner. If the literature
research were performed in a more efficient manner, more
insights could possibly be gathered from more sources and
the review would have been more rigorous.

5.2 Future work
In the future, this research could be expanded upon by per-
forming experiments on the collected KPIs and strategies
to determine their effectiveness in a more practice-oriented
manner, since the findings of this research originate from
literature. Furthermore, one of the findings of the survey
was that some KPIs have different effects depending on
company size according to the surveyed SC experts. This
relation should be explored more thoroughly to determine
what KPI is effective in what situation.

Moreover, the willingness of companies to share the col-
lected information should also be explored more. This is
also still a research gap and the effectiveness of the KPIs
that were collected is dependent on whether companies are
willing to share with direct partners.

Lastly, it should be further explored what the exact impli-
cations are of sharing the collected KPIs in certain direc-
tions. Since upstream and downstream information shar-
ing can have different effects depending on the KPI.
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