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In the current environment, understanding the impact of disruptions is becoming even more
important than before. The purpose of this paper is to study the performance impact of dis-
ruptions in the context of supply chain management. Because the research literature covering
the performance impact of disruptions is scarce, a systematic literature review was con-

ducted.

Through the systematic literature review process, suitable articles were found, resulting in 62
individual articles. After forming the sample, the data was analysed with descriptive statistics
and content analysis. The base of the content analysis was formed by clustering the author’s
keywords. Clustering of keywords was done with VosViewer. Based on the keyword map, the

articles were divided into clusters and content analysis was performed based on them.

The main research question was not answered directly. Even though the articles assessed the
performance impact of disruptions, they mainly contained only theoretical models. However,
some important insights were found such as the importance of supply chain design and the
role of information management. The research area would benefit from data based on objec-
tive measurements such as financial performance. Most of the articles were models and it

would be important to test them empirically.
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Nykytilanteessa toimitusketjun hairididen vaikutusten ymmartaminen on entistakin tarkeam-
pad. Taman kandidaatintutkielman tarkoituksena on tutkia toimitusketjujen hairididen vaiku-
tusta yritysten suorituskykyyn. llmiota tutkiva tutkimuskirjallisuus on hajanaista, joten syste-

maattisen kirjallisuuskatsauksen suorittaminen on perusteltua.

Systemaattisessa kirjallisuuskatsauksessa |0ydettiin 62 sopivaa artikkelia. Otoksen muodosta-
misen jalkeen aineistoa analysoitiin kuvailevalla tilastoanalyysilla ja sisallonanalyysilla. Kirjoit-
tajien valitsemien avainsanojen perusteella tehtiin ryhmittely, joka toimi sisallénanalyysin
pohjana. Avainsanojen ryhmittely tehtiin kayttamalla VosViewer-ohjelmaa. Avainsanojen ver-
kostokartan perusteella artikkelit jaettiin erilaisiin klustereihin ja niiden perusteella tehtiin si-

sallénanalyysi.

Suoraa vastausta paatutkimuskysymykseen ei l6ydetty. Vaikka artikkelit arvioivat hairididen
vaikutusta suorituskykyyn, ne sisalsivat paaasiassa vain teoreettisia malleja. Sisdllénanalyysin
pohjalta voitiin tehda kuitenkin johtopaatoksia, kuten esimerkiksi toimitusketjun suunnittelun
merkitys ja informaation hallinnan korostunut rooli. Tulevaisuudessa aihetta tulisi tutkia
enemman objektiivisiin mittareihin perustuen, esimerkiksi mitaten toimitusketjun hairididen
taloudellisia vaikutuksia. Suurin osa artikkeleista oli malleja, joita olisi tarkeda testata empiiri-

sesti.
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1. INTRODUCTION

Bode and Wagner (2015, p. 216) define supply chain disruption as “... the combination of an
unintended and unexpected triggering event that occurs somewhere in the upstream supply
chain (the supply network), the inbound logistics network, or the purchasing (sourcing) envi-
ronment, and a consequential situation which presents a serious threat to the normal course
of business operations of the focal firm.” These events could emerge from natural disasters,
internal factors such as product quality failure, or external factors such as demand spike (Mac-
donald & Corsi, 2013). For example, the volcano eruption in Iceland paralyzed Europe’s air
traffic and resulted in over 102 000 cancelled flights (Tieteen Kuvalehti, 2018). Disruptions can

lead to major financial costs and long recovery times (Macdonald & Corsi, 2013).

The latest disruptive event has been the global pandemic that interrupted the whole world.
Even though the global pandemic is still present, big companies such as IKEA (2021) still have
trouble with the supply. The effect of disruptions to the performance can be divided into two
categories which are financial and service impacts (Macdonald & Corsi, 2013). However, there
are multiple different ways to measure it from the performance point of view. One of the

performance measures is recovery speed (Macdonald & Corsi, 2013).

The area of supply chain disruptions has been extensively studied before with systematic lit-
erature reviews (Pournader, Kach & Talluri, 2020; Fagundes, Teles, Vieira de Melo & Freires,
2020; Colicchia & Strozzi, 2012). Pournader et al. (2020), Fagundes et al. (2020), and Colicchia
and Strozzi (2012) focused their review on supply chain risk management. Although perfor-
mance outcomes could be a good indicator of how well the disruption is handled, to achieve
a greater understanding of the topic, there is a need to structure the separated pieces of re-
search knowledge through a systematic literature review. Therefore, the aim of the present
study is to fill the gap by conducting a systematic literature review on how supply chain dis-

ruptions affect companies’ performance.



The paper starts with presenting the research problem and some definitions. The two applied
approaches are presented next: systematic literature review and bibliometrics. The method-
ology used in this study is presented in the third chapter. The fourth chapter includes the
descriptive statistics and content analysis of formed clusters. The fifth section presents the

discussion and conclusions.

1.1 Research problem

The research questions and methods are presented in Table 1. This study aims to discover how
supply chain disruptions affect companies’ performance. Results might also reveal some other
factors that might be taken into consideration when looking at disruption impact on compa-
nies. A systematic literature review ensures that the phenomenon can be viewed from many
different perspectives and allows many sections to be filled. Without limiting the chosen re-
search problem and topic too much, one can find out how the performance impact of disrup-
tions has been studied. In addition, the study also looks at how the field of research has
evolved. Sub-questions are more focused on the descriptive statistics of the studied topic and

cover information about who is studying the area.

Table 1. Research questions and research methods.

Research question ‘ Research method
Main research question
How do supply chain disruptions affect Content analysis

companies' performance?

Sub-questions:
How has the research on the topic Descriptive statistics
changed over time?

What are the top journals and articles in Descriptive statistics
the sample by citation count?

Who are the main researchers in the area? | Descriptive statistics

What kind of keywords are used in the Descriptive statistics/Co-word map visualization by
sample? VosViewer

What are the research clusters in the field? | Descriptive statistics/Co-word map visualization by
VosViewer




1.2 Definitions

Larson and Rogers (p. 1998, 2) define supply chain management as “the coordination of activ-
ities within and between vertically linked firms, for the purpose of serving end customers at a
profit.” Basically, it involves activities related to suppliers and delivering the end product to
the customers. Risk management can be involved in supply chain management. Supply chain
risk management is defined by Fan and Stevenson (2018, p. 210) following way: “The identifi-
cation, assessment, treatment, and monitoring of supply chain risks, with the aid of the inter-
nal implementation of tools, techniques and strategies and of external coordination and col-
laboration with supply chain members so as to reduce vulnerability and ensure continuity cou-

pled with profitability, leading to competitive advantage.”

Tang (2006) divides supply chain risks into two different categories. The first category is oper-
ational risks which are related to the uncertainties in the business. These are for example cost
changes, demand, or supply fluctuations. The second category is disruption risks. These are
any sudden events that will disturb the supply chain such as earthquakes or economic crises.

(Tang, 2006)

Kleindorfer and Saad (2005) presented the idea of disruption risk management, and they
claimed that the first step in the management is the source recognition of vulnerabilities and
risks. They list operational uncertainty, natural hazards, terrorism, and political instability as
possible disruption sources. Operational uncertainty might arise from inside the company
such as machine breakage or from external reasons which might be the loss of the main sup-
plier, bankruptcy, and workforce-related issues. Political instability issues might arise when

the government decides to change the law. (Kleindorfer & Saad, 2005)

Disruption can affect one node of the supply chain, but the impact might propagate into the
network. This effect is called the ripple effect. The ripple effect can be prevented or mitigated
through some actions. Reasons behind the ripple effect include for example low safety stock
or single sourcing. The ripple effect can be controlled with proactive or reactive actions. (Dol-

gui, lvanov & Sokolov, 2018)



The structure of the supply chain is the form of a supply chain, for example, the number of
factories in it. Supply chain design could be seen as defining factor of the supply chain struc-
ture. The design focuses on for example choosing locations for factories to fulfil certain objects
(Wang, Huang & Dismukes, 2005). These objects could be for example minimizing costs (Bot-

tani & Montanari, 2010) or resilience (lvanov, 2018) of the supply chain network.

Supply chain resilience could be seen as ability to recover from disruptions (Carvalho, Barroso,
Machado, Azevedo & Cruz-Machado, 2012). It can also be seen as resistance against disrup-
tions. It can be measured as decreased probability of disruptions or the consequences of the
disruption (Ribeiro & Barbosa-Povoa, 2018). Resilient supply chains could be achieved by ap-
plying different strategies to improve resiliency. This could be for example inventory buffer or

decreasing lead time (Barroso et al., 2010).

Supply chain performance measuring is possible in multiple ways. The first problem related to
measuring the effect is if the measurement is about a single supply chain or overall perfor-
mance. The performance of supply chains can be measured regarding a single product or prod-
uct line. (Li, Fan, Lee & Cheng, 2015; Beamon, 1999) There are various possibilities of how
supply chain performance might be measured. Beamon (1999) divided performance measure-
ment into three categories. The first category is based on resources. This measurement in-
cludes analyzing inventory levels, workforce requirements, usage of energy, needs for equip-
ment, and costs. The resource usage is mainly about efficiency and resource minimalization.
It can be measured by related costs such as manufacturing cost or total cost and return on
investment (ROI). The second measurement category is output-related. It can be measured
for example in products produced, number of deliveries, customer satisfaction, and quality of
production. This can be measured for example by sales, profit, stockouts, and fill rates. The
last category is about flexibility. It might result in reductions in lost sales, late orders, and the

ability to respond more quickly to any sudden event. (Beamon, 1999)



2. BIBLIOMETRICS AND SYSTEMATIC LITERATURE RE-

VIEW APPROACH

A systematic literature review is a method for conducting a literature review. It follows specific
steps that can help with conducting a literature review. Using bibliometrics with a systematic
literature review helps to obtain more information about the studied area. Using both ap-
proaches is beneficial for the quality of the literature review. (Pulsiri & Vatananan-Thesenvitz,

2018)

This section discusses two complimentary approaches for conducting a research paper. The
first section is about systematic literature review in general and its steps involved. The second
section defines bibliometrics and its most common methods. Some programs are presented
that can be used to support the analyses. Both sections cover the benefits and disadvantages

of the methods.

2.1 Systematic literature review as a research method

There are differences between systematic and traditional literature reviews. The main differ-
ence is that unlike in traditional literature review, a systematic literature review starts by for-
mulating a review protocol and the research problems. It also contains a search strategy with
exclusion and inclusion criterium. The research process is portrayed in the work and anyone

who can conduct it can have the same results. (Kitchenham, 2004)

Literature reviews can be divided into three main orientations. The first one is a descriptive
literature review that is sometimes called a traditional literature review. It is the least re-
stricted method of them all and can be divided further into two distinct orientations such as
narrative and integrated methods. The second main direction is a systematic literature review.
(Salminen, 2011) The systematic literature review will be discussed more in this section. The
third one is a meta-analysis which can be divided into qualitative or quantitative research

methods (Salminen, 2011).



The systematic literature review aims to answer specific research questions. Kitchenham
(2004, p. 1) has defined it as “A systematic literature review is a means of identifying, evaluat-
ing and interpreting all available research relevant to a particular research question, or topic
area, or phenomenon of interest.” Systematic reviews can be used to understand phenomena,

identify gaps in the current research and provide a framework for new research (Keele, 2007).

The distinction between the narrative and systematic review is discussed by Tranfield et al.,
2003, p. 209) “Systematic reviews differ from traditional narrative reviews by adopting a rep-
licable, scientific and transparent process, in other words a detailed technology, that aims to
minimize bias through exhaustive literature searches of published and unpublished studies and
by providing an audit trail of the reviewer’s decisions, procedures and conclusions.” The tradi-
tional reviews cannot be followed or replicated since the process is not described. The process
of systematic literature review also ensures that the researcher goes through a sufficient num-

ber of publications and reduces bias.

2.1.1 Phases for conducting the systematic literature review

The systematic literature review process can be divided into three main stages. The first one
is about planning the review. The second stage is about conducting the review. The last stage
is reporting and dissemination. These different stages involve phases that are included in the

process. (Tranfield, Denyer & Smart, 2003)

Fink (2019) suggests a different kind of model for performing a systematic literature review.
The first step is choosing the research question (Fink 2019). Tranfield et al. (2003) propose
that one should start a literature review by asking the experts what should be done in the
review and how it should be scoped. There are problems related to the research question
which might make it inappropriate for systematic literature reviews such as the question being
too broad or vague. The other problems might be if good systematic literature reviews already

exist or the scope is wrong. (Petticrew & Roberts, 2008)



The second step suggested by Fink (2019) is choosing the bibliographic databases and web-
sites. This can be done by evaluating different databases and their publications. The database
selection should be based on the scope of the study and research question. (Fink 2019) The
systematic literature review aims to gain insight from all available research related to the re-
search area. Therefore, the source of literature should be considered broadly to find the rele-
vant literature (Petticrew & Roberts, 2008). The third step is choosing the right search terms
(Fink, 2019). These might be words or phrases (Salminen, 2011). However, the search should

consider synonyms or different spelling forms (Keele, 2007).

The next two steps regard the screening process of the review. The practical screening is about
choosing the including or excluding criteria. This could include for instance publication lan-
guage or type, choosing certain journals or authors, research design, or date of publication.
The next screening is about methodological quality. This can be done by evaluating different
parts of the study such as the publication’s validity, data sources, or results. (Fink, 2019) The
selection should result in literature that answers the review question (Denyer & Tranfield,

2009).

The sixth step is about doing the review. At this point, the actual data gathering process be-
gins. (Fink, 2019) It is a critical step and can result in bias. It can be conducted by copying text
or findings straight to the table or database. (Petticrew & Roberts, 2008) The last step is about
synthesizing the results. There are multiple possible choices how this can be conducted such
as in a descriptively manner or meta-analysis. (Fink, 2019) Narrative synthesis is also one op-

tion (Petticrew & Roberts, 2008).

When conducting a systematic literature review, one should use reference management soft-
ware. Examples of these are Endnote or Reference Manager. Using reference software, the
number of duplicates can be handled. The main benefit of the software is that it can help with
tracking the papers. (Petticrew & Roberts, 2008) There are also other possibilities such as
Zotero and RefWorks (KTDRR 2021a). For conducting systematic reviews, software, such as
Covidence and SysRev, is available. These can be used to extract data from the publications

and for the screening process. (KTDRR 2021b)



2.1.2 Benefits and disadvantages of systematic literature reviews

The benefit of systematic reviews is that the methodology is more defined and therefore the
results are less biased. It is also a more transparent method compared to traditional reviews.
This is because when the methodology is well explained, it can be replicated by following the
steps, ending up with the same results. (Mallett, Hagen-Zanker, Slater & Duvendack, 2012)
The results can show phenomena from different viewpoints (Keele, 2007). Therefore, it can
result in viewpoints that the researcher has not even thought of. Also, it might increase the

objectivity of the results (Mallett et al., 2012).

There are downsides to this method. First of all, the success of this approach heavily depends
on the capabilities of the researcher (Pulsiri & Vatananan-Thesenvitz, 2018). This could be due
to the incapability to choose the correct research string. This way it could leave out multiple
relevant articles regarding the topic if authors use synonyms in their research papers. After
defining the research string and going through some data, it will be based on a subjective
opinion of the researcher if the paper is suitable to continue in the study. The used literature
might be biased if the choice of literature fails (Salminen, 2011). One of the downsides is the
amount of time that it consumes to conduct a literature review (Keele, 2007). The lack of suit-

able papers might lead to unsatisfactory results.

2.2 Bibliometric analysis as a research method

Bibliometrics is a statistical analysis of bibliometric data (Forsman, 2016). This method can
also be used to make observations about qualitative matters for example using the high cita-
tion count as an indication of good article quality (Wallin, 2005). Bibliometric information that
is usually found in scientific publications are citations, page numbers, authors, keywords, title,
and publication year. Scientific publication is physical or electronic written material with sci-
entific purposes such as reviews, books, and research notes. (Verbeek, Debackere, Luwel &

Zimmermann, 2002).



Bibliometrics can have different aspects. It can for example focus on the authors, products,
concepts, or citations. Bibliometrics aims to search the state of the art of research area, con-
nections between publications, or indicators that resemble the effect of the different areas.
Indicators can be divided in two different ways. The first is a quantitative number of publica-
tions or citations. These can be analysed by the development of the numbers or for example
publications per author. The second is quality indicators such as the relative number of cita-
tions or impact factor. (Forsman, 2016) There are different kinds of impact factors available.
In short, the impact factor could be calculated by dividing the citations by a certain time frame.

(Wallin, 2005)

Bibliometrics, scientometrics, and informetrics are close terms to each other and they are
used simultaneously. Bibliometrics are occasionally used to refer to all three different metrics.
(Hood & Wilson, 2001) However, bibliometrics is a more specific term than scientometrics

(Verbeek et al., 2002).

2.2.1 Common bibliometric methods

There are two main ways to conduct a bibliometric analysis. Science mapping can be done by
analysing the relations between publications. Performance analysis uses the activity indicators
such as volume, frequency, or citation analysis. (Noyons, Moed & Van Raan, 1999) Common
methods for science mapping are co-citation and co-word analysis. (He, 1999) Other common
methods are citation analysis, reference analysis, and bibliographic coupling (Forsman, 2016).

The most common techniques of bibliometric techniques are listed in Table 2.
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Table 2. Different bibliometric techniques (Cobo, Lépez- Herrera, Herrera-Viedma & Herrera,

2011).

Bibliometric technique Unit of analysis used Kind of relation
Bibliographic Author Author's oeuvres Common references among author's ouevres
coupling Document Document Common references among documents

Journal Journal's ouevres Common references among journal's ouevres
Co-author Author Author's name Authors' co-occurence

Document Country from affiliation Countries' co-occurence

Institution Institution from affiliation Institutions’ co-occcurence
Co-citation Author Author's reference Co-cited author

Document Reference Co-cited documents

Journal Journal's reference Co-cited journal
Co-word Keyword, or term extracted  Terms' co-occurence

from title, abstract or
document's body

Citation analysis, bibliographic coupling, and co-citation use citations as the basis of the anal-
ysis. Citation analysis can be done by simply calculating citation counts. The method is used to
estimate the impact of authors, publications, or journals. The impact is calculated by different
citation metrics. (Zupic & Cater, 2015) Bibliographic coupling measures how strongly the pub-
lications are related to one another for instance how many same references two different
documents have in common (Wallin, 2005). The benefit of bibliographical coupling is that the
information is available instantly and the analysis can be conducted with new publications
without citations. The last method that uses citations is the co-citation analysis. It can be used

to find the most influential publications in the area. (Zupic & Cater, 2015)

Co-author and co-word analysis use different information than the other methods. Co-author
analysis uses the information about who are the writers of the publications. It aims to recog-
nize the collaboration of different authors. However, it can be also used to identify collabora-
tion between locations and institutions. Co-author analysis should be used to identify social
networks. (Zupic & Cater, 2015) Co-word analysis is used to find the co-occurrence of different
words. It falls under the content analysis category. (He, 1999) Co-word analysis can be used
to analyse how science evolves. It uses the words to see which terms are usually used in the

study area. Analysis shows the more established areas, but also the minor areas that can shape
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the area over time. (Callon, Courtial, Turner & Bauin, 1983) These co-occurrences can have
different indexes that show how related they are in the network such as inclusion and prox-

imity index. (He, 1999)

Citation analysis differs from the co-citation and bibliographic coupling techniques. Citation
analysis is used to find the most impactful publications, authors, and journals in their area of
study. Bibliographic coupling and co-citation reveal the connectedness between different el-
ements such as authors, journals, and publications. (Zupic & Cater, 2015) However, biblio-
graphic coupling and co-citation are different even though they seem similar. Co-citation is
about the citations in the same reference list, but the publication is coupled if they use the
same reference. The other main difference is the co-citation amounts can grow when time

passes. (Vogel & Guttel, 2013) The difference can be seen in Figure 1.

Bibliographic
coupling
Citingadocument (A ) (A )J4t——

Cited document éq,@
Co-citation

Figure 1. Co-citation and bibliographic coupling (Vogel & Giittel, 2013).

2.2.2 Software and databases for bibliometrics

There are multiple software that one can use for pre-processing such as Excel, BibExcel, and
CiteSpace. They differ in their functions and which databases can be used to gain data. Some
of the options have possibilities to pre-process the data. This includes de-duplication, time
slicing, data reduction, and network reduction. (Cobo et al., 2011) BibExcel is described as a
bibliometric toolbox that can be used to do most bibliometric analysis and develop maps. The
data can be further processed in Excel or other software. There are multiple possible data

sources for BibExcel if the data is in the right format. (Persson, Danell & Schneider, 2009)
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CiteSpace is also capable of analysing and visualising data. It differs from BibExcel because it

has time-slicing options (Cobo et al., 2011).

Some of the programs, lack in capabilities to visualise data, but the data visualization can be
done in other software. However, it depends on the software used. Some of the software is
mainly focused on visualisation such as VOSViewer. Other possible software there are Pajek
and HistCite. (Cobo et al., 2011) For a bibliometric map, visualisation by VOSViewer is one

good option. It can be used to understand emerging or declining topics.

The most commonly used databases are Web of Science, Scopus & Google Scholar for biblio-
metric data. There are also multiple other possibilities. The coverage of the databases differs.
There are different written forms of names inside the databases, this will affect the results of
the study if not corrected. (Forsman, 2016) Google scholar has more publications and citations
than Web of Science and Scopus (Martin-Martin, Orduna-Malea, Thelwall & Delgado Lépez-
Cézar, 2018)

2.2.3 Benefits and disadvantages of bibliometrics

The usage of bibliometric analysis has been gaining popularity in recent years. There are mul-
tiple possible reasons behind this growth. One of the reasons behind this is the availability of
tools that can be used to analyse the bibliographical information. (Ellegaard & Wallin, 2015)
On the other hand, bibliometrics has been criticised due to a lack of standards (Glanzel, 1996).
Moreover, to conduct bibliometric analysis, the area of interest needs to have enough publi-
cations (Zupic & Cater, 2015). The benefit of using bibliometrics is the amount of data that it
can handle. It combines information to reveal otherwise invisible connections. Bibliometrics

can be used to classify the relevant literature in a certain research area. (Zupic & Cater, 2015)

There are also some disadvantages related to bibliometric analyses as a research method. The
citation counts are biased because the older publications have more time to be cited (Zupic &
Cater, 2015) and the citation habits might vary depending on the field (Verbeek et al., 2002).

This affects the results and can leave out impactful but newer publications. The citation counts
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or other citation analyses do not indicate the way the reference is used in the text (Wallin,
2005). It can be used in a negative sense which does not imply the quality of the study, but

only gets a lot of citations.

There may be data-related issues with using bibliometrics. Publications might miss some bib-
liometric data or there might be misspellings. Secondly, the coverage of the database might
be unsatisfactory in different scientific fields. (Verbeek et al., 2002) The co-word analysis’s
downside is that the words can have different meanings and appear in different contexts. The

co-author method might suffer from a lack of recognition for writers. (Zupic & Cater, 2015)
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3. RESEARCH METHODOLOGY

In this chapter the applied methodology is explained in depth. First some reasoning is pre-
sented to explain why the chosen methodology is applied. Next, the applied systematic liter-
ature review process is briefly presented and illustrated in the figure. The different steps of
the method are further discussed in more detail in separate paragraphs. The screening process
that is one of the key steps is also discussed in more depth and visualized with another figure.
In this chapter and following chapters the articles that was gathered is referred with the word

sample.

3.1 Systematic literature review process

This study follows the systematic literature review process to minimize bias and get a better
understanding of the topic. This way it was ensured that the researcher goes through a suffi-
cient number of publications. Bibliometric mapping was chosen as a complementary method

because it helps to find the structure of the research area (Ding, Chowdhury & Foo, 2001).

Systematic literature reviews are specifically useful to find different viewpoints how the topic
is studied. Bibliometrics are complementary methods and help to find structure for the study
area. Systematic literature review aims to answer specific question that forms the topic of the
research. One of the bibliometric methods is co-word clustering and it is systematic way of
showing articles and their relations. Even though it might exclude articles due to clarity or
occurrences, it probably shows how the topic is evolving (Linnenluecke, Marrone & Singh,
2020). Author chooses the keywords of their paper. These keywords can be seen as descrip-
tion of the contents. When studying sample’s keyword co-occurrence, it can reveal research
themes and patterns (Ding et al., 2001). The co-word map forms the base for the conducted

content analysis.

Figure 2 shows the research methodology. First, the research started with defining the pur-
pose of the research. After, the search string was chosen and applied. Then results from the

search go through screening and articles were either included or excluded in this study based
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on the chosen criteria. The articles were imported to Mendeley for checking if the bibliometric
information such as publication years was correct, and keywords were modified. Then, two
analysis methods were used. The whole sample was used in the descriptive statistics. The co-
occurrence map was formed and 50 of the 62 articles were related to each other with key-
words. It included six different clusters. The clusters formed the base for the content analysis.
Then the results were discussed, and conclusions were formed. It also includes suggestions

for future research avenues.

Defining purpose of the
research

v

Choosing the search string

v

17 Screening (See Figure 3)

Bibliographic network

analysis and . _—
Descriptive statistics

visualization

Content analysis

v v

Discussion and conlusion

v

Future research avenues

Figure 2. Systematic literature review methodology.

Defining the purpose of the research:
The purpose of the research is defined in the introduction. To analyse the disruption and per-
formance link, the systematic literature review approach is chosen. This way the area can be

studied more objectively than with the other literature review methods.
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Choosing database and the research string:

Web of Science was chosen as a database for this research. It is one of the most used data-
bases for systematic literature reviews. Search for articles was conducted while using the topic
option. Therefore, the used words can be found in titles, abstracts, author keywords, and Key-

words Plus. Data was gathered with the following search string:

“supply chain” AND disruption* AND management AND performance.

The search string helps to find suitable articles. The chosen words aim to reflect the study
area. Supply chain and disruption as a research word is essential to find studies that focus on
supply chain management and disruption. Because this study aims to find the performance
impact of the disruptions, performance is used in the string. Asterisk is used in the disruption
word to include the plural forms of this word. Management is added to keywords after an
initial search without it and finding articles that focus more on other subjects than supply

chain.

Other alternatives of research string were considered, but after testing out some other alter-
natives, it was a sufficient option. Searching from abstracts and the Web of Science’s Keyword
Plus helped with handling synonyms. Keyword Plus are words that appear in the article’s ref-
erence list titles, but it re not included in the title (Clarivate, 2018). For example, some authors
called supply chain disruptions with the alternative word of glitches, but the word was in-
cluded in the Keyword Plus, so the article was included in the sample without including it in

the string.

Screening:

The screening process is shown in Figure 3 below. The first result was 711 papers. The pro-
ceedings paper, review, book chapters, and editorial material were excluded from the results.
This left out 143 articles. The publication year was set to a ten-year time frame from 2011 to
2020. The year 2021 was excluded because the search was conducted at the beginning of the
year 2021. This limited the data to 505 articles. Only articles written in English were included,

excluding 2 articles. The last exclusion criteria were the early access articles due to possible
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problems with Mendeley. A sample of 481 articles was extracted from the database for further

processing.
Search from Web of Excluding proceedings, Publication year 2011-
Science (n=711) —>reviews, book chapters —12020 (n=505)
(n=568) |

Articles written in Excluding early access 481 articles imported
English (n=503) —>articles (n=481) —»for further studying

based OT the abstracts
First screening (n=209) AJG rating three or Second Screening

—»over (n=106) —>
Final sample n=62

Figure 3. Screening process.

The articles were imported to Mendeley to help with the process of going through the ab-
stracts. The process started with reading through the articles’ abstracts and based on the in-
formation the article was chosen for the study or removed. Articles were chosen to continue
after this step if they studied the impact of disruptions on performance in some way. After the
first screening of abstracts, there were 209 articles left to study. The first screening contained
articles that could not be clearly excluded from this study by reading through the article’s

abstract.

Articles that had an AJG rating over two were included in this study. 106 articles were chosen
for the next screening step. In the second screening, the articles were either accepted based
on the abstract or the whole article was used to evaluate if the article was eligible for this
study. This left out a sample of 62 articles. The articles were studied to confirm that they have
the correct information about publication years and so on. They were fixed if there were any

problems. The list of included articles is presented in Appendix 1.
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Descriptive statistics, clustering, and content analysis:

Descriptive statistics were used to understand the formed sample and they were formed with
the help of Excel. From there, Conclusions were drawn on how the research area is evolving
and who are the most productive authors. It also included some insights about the most im-

pactful articles, authors, and journals. Keyword frequencies were also analysed.

The content analysis of the articles included deductive and inductive approaches. The coding
was done with keyword clustering. With the help of VosViewer, a keyword map was formed.
A keyword map is formed based on the co-occurrences. If a keyword occurs at least twice it
forms a node. If there is a link between the nodes, it signifies that the two keywords have
appeared in the same article (Van Eck & Waltman, 2014). Only keywords that authors have
used were used in clustering and some keywords were deleted such as supply chain. 50 of the
62 articles were related to each other with keywords and resulted in six clusters. The clusters
form the base for further analysis. Because the keywords describe the article’s research area
the co-occurrences of keywords suggest the same or similar subject between the articles. Ar-
ticles that were included in the content analysis were studied, synthetizing the themes and

findings.

3.2 Delimitations of this study

Delimitations of this study were related to the methods used. The first limitation was regard-
ing the database chosen. Only articles from the Web of Science were used in this study. This
might have left out numerous articles. The data collection affected the results in multiple
ways. The process started with choosing the selection of words that were used in the data
collection. This might have led to exclusion of articles that do not use those certain terms even
though the topic option was used in the search. If the article used for example synonyms it

might have been excluded.

The other delimitations of this study were related to the screening process. Firstly, the re-

search was only limited to scientific articles found in the Web of Science database. Secondly,
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the found articles were filtered in multiple ways. The chosen articles had to be written in Eng-
lish. The year 2021 was excluded from the research because the search was conducted at the
beginning of the year 2021. The articles were mainly chosen by reading the abstracts and if
needed reading through the article. If the article was missing an abstract or the abstract did
not include information regarding the chosen area, it was excluded from the study. These de-
limitations were done to achieve the best possible results from this study, but the selection of
articles and the screening process could have led to bias since they were based only on sub-

jective opinion. After clustering the content analysis was based on subjective opinion.

Choosing the AJG rating as one of the exclusion criteria leads to bias according to Linnenluecke
et al. (2020). They point out that one should criticise if the quality is lacking in some way.
However, it was a necessary step for this study because this is a bachelor thesis, and the writer

does not yet have the capabilities to evaluate for example the goodness of applied methodol-

ogy.
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4. RESULTS

This section is divided into two parts. The first section will discuss the statistics of the sample
articles. It contains information about publication years, popular journals, citations, author
keywords, and authors. The article selection was explained in the previous section. The num-
ber of citations was collected in late November from Web of Science. The descriptive statistics
were formed and visualized by Excel. The second part is analysing the content of the clusters.
The clusters were formed based on keywords using the software VosViewer. From the sample

50 articles were related to each other with keywords.

4.1 Descriptive statistics

The dispersion of publishing years and citations is presented in Figure 4. The first four years
contained only ten articles. There is a peak in the publications in the year 2015. After that, the
amount is fairly stable in the next five years. There is a drop in the year 2017. The year 2020
represents 22,6 % of this sample. It might be due to the impact of covid-19 which was a world-
wide disruption. There seems to be steady growth in the articles over the years. There are no
citations in the year 2011. In 2012-2013, there is a small growth in citations. After that, the
number of citations has almost doubled every year except for the year 2017. The research
area has received more attention than in the previous years based on the number of published

papers and times cited.

Publications and citations over the years
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Figure 4. Publications and citations distributed over time.
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Figure 5 shows the most common keywords and their frequencies. In this sample, there were
210 unique keywords and 34 of them occurred more than once. Supply chain disruption (14)
has been the most used keyword, which makes sense since this sample is about disruptions.
Similarly, the term disruption (10) has received a lot of attention. Keywords can be used to
understand the research area (Chen, Liu, Luo, Webber & Chen, 2016). Based on the results
three management areas have received the most attention and they are supply chain man-
agement (11), disruption management (9), and risk management (8). Four keywords focus on
supply chain features which are resilience (8), dynamics (6), design (4), and robustness (3).
Surprisingly, supply chain design was the keyword of only four articles. However, the other
supply chain features can be more informative even though they might include supply chain

design decisions such as improving resilience with alternative sources of supply.

Keyword frequency

Supply chain disruption
Supply chain risk management
Supply chain resilience
Disruption

Disruption management
Supply chain management
Risk management
Resilience

Supply chain dynamics
Supply chain

Heuristics

Simulation

Ripple effect

Supply chain design

Robustness
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]
i
@
o
=
(=]
=
]
=
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Figure 5. Keyword frequency.
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Table 3 shows the authors who have published at least 2 articles. It also shows the total num-
ber of their articles and how many times their articles have been cited. The sample contained
153 unique writers. Only 14 have contributed more than one paper. The most productive
writer has been Dmitry Ivanov who has contributed to 10 articles meaning that he has con-
tributed to 16,1 % of all papers in this study. He was also the most impactful author based on
the citation count. Alexandre Dolgui and Boris Sokolov are the second and third biggest con-

tributors. All their papers have been published with co-authorship with Dmitry lvanov.

Table 3. Authors, number of publications, and times cited.

Author Articles  Times cited
Ivanov Dmitry 10 1057
Dolgui Alexandre 7 536
Sokolov Boris 6 476
Blackhurst Jennifer 4 134
Parast Mahour 4 122
Paul Sanjoy 4 101
Pavlov Alexander 3 202
Azadegan Arash 2 46
Essam Daryl 2 41
Hosseini Seyedmohsen 2 138
Jabbarzadeh Armin 2 53
Macdonald John 2 116
Nooraie Vahid 2 76
Sarker Ruhul 2 41

Table 4 shows the journals sorted in descending order by the count of articles. There are two
main journals, which are the International Journal of Production Research and the Interna-
tional Journal of Production Economics. They have published 56,5 % of articles in this sample.
When looking at the mean of citations the differences are not that huge between the journals.
The only exception is Transportation Research Part E: Logistics and Transportation which has

a high mean of citations. However, it is due to one impactful paper from Dmitry Ivanov.
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Journal

Articles Timescited Mean of citations

International Journal of Production Research
International Journal of Production Economics
Supply Chain Management: An International Journal
Transportation Research Part E: Logistics and Transportation
Decision Sciences

IEEE Transactions on Engineering Management
Annals of Operations Research

Management Science

Computers & Operations Research

Transportation Research Part B: Methodological
European Journal of Operational Research
Operations Research

Manufacturing & Service Operations Management
Reliability Engineering & System Safety

20

=
w

= R PR NN W W R R

950
531
113
564
130
115
79
43
84
29
25
20
15
29

48
35
28
141
33
38
26
22
42
29
25
20
15
29

The most impactful articles are listed in Table 5. The impact is measured by citation count. The

clear leader is Dmitry lvanov’s paper which studies the impact of epidemic disruptions on sup-

ply chain performance. It has received the most attention even though it was published last

year. The second paper in the list is a literature review of the ripple effect by Alexander Dolgui,

Dmitry lvanov, and Boris Sokolov. After the second paper in the list, there is no huge difference

between the citations in the following three papers. However, the fourth paper has been re-

cently published and it discussed supplier selection and proposed a model to evaluate the

correct strategy for supplier selection. Four papers have been published in two of the most

impactful journals in the sample. One is published in Transportation Research Part E: Logistics

and Transportation. Dmitry lvanov’s paper represents over 71,6 % of the citations of that jour-

nal in this sample.
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Table 5. Impactful articles with authors, titles, and journals.

Times cited Authors Article Journal

Predicting the impacts of epidemic outbreaks on global
404 Dmitry lvanov (2020) supply chains: A simulation-based analysis on the
coronavirus outbreak (COVID-19/SARS-CoV-2) case

Transportation Research Part
E: Logistics and Transportation

Alexandre Dolgui,

Ripple effect in the supply chain: an analysis and recent International Journal of
202 Dmitry lvanov, Boris PP PRIy ¥

literature Production Research
Sokolov (2018)
112 Anand Nair, Jose Vidal  Supply network topology and robustness against International Journal of
(2011) disruptions - an investigation using multi-agent model  Production Research

Seyedmohsen Hosseini,

Resilient supplier selection and optimal order allocation International Journal of
91 Nazanin Morshediou, PP P

under disruption risks Production Economics
Dmitry lvanov (2019) P
g6 Dong Lei, Jianbin Li, Supply chain contracts under demand and cost International Journal of
Zhixue Liu (2012) disruptions with asymmetric information Production Economics

4.2 Results of content analysis

Keyword clustering was done with the help of VosViewer. The resulting keyword map is pre-
sented in Figure 6 on the next page. There were 62 articles and 50 were related to each other
with keywords. A link between two nodes is formed if the keywords occur in the same article
(Van Eck & Waltman, 2014). There are six different clusters, and they are labelled by different
colors. The colors of the clusters are assigned randomly. A bigger node implies higher occur-
rences of the keyword. The distance between two nodes significates the strength of the rela-

tion (Van Eck & Waltman, 2014).
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Blue cluster — Supply chain dynamics:

There were 15 related articles and 5 keywords: organizational information processing theory,
recovery, risk management, supply chain dynamics, and supply chain vulnerability. This cluster
was more focused on what happens after disruption for example supply chain recovery (Chen,
Liu & Yang, 2015; Ivanov, Pavlov, Dolgui, Pavlov & Sokolov, 2016) or damage control (Azade-
gan, Syed, Blome & Tajeddini, 2020). The disruption might lead to a dynamic and uncertain
environment for a time. Structural dynamics can be a source of a ripple effect. Understanding
the ripple effect and propagation can help to assess which suppliers or supply chains are crit-

ical (Hosseini et al., 2020; Kinra et al., 2020).

Peng, Peng, and Chen (2014) studied inventory and logistics planning in a post-seismic envi-
ronment when some of the road conditions might change. Their findings point out that infor-
mation sharing is important in case of seismic disruptions. It seems like the recovery should
be about speed because the robustness is increased if supply chain members apply radical
recovery strategies (Chen et al., 2015). However, timely management of echelons is important
because it might mitigate the impact of disruption (lvanov, 2020). Ivanov et al.’s (2016) model
can be used to analyse supply chain replanning with recovery strategies. Sharing information
with blockchain technology might shorten the recovery time (Lohmer et al., 2020). Ivanov and
Sokolov (2019) considered the resilience of the supply chain with recovery control. Their
model assessed the changes in supply chain design and delivers suggestions on how supply

and demand could be allocated better.

Business continuity management had received some attention. Azedegan, Parast, Lucianetti,
Nishant, and Blackurst (2020) considered how business continuity programs with two differ-
ent response strategies can decrease the performance impact of disruptions. They conducted
two studies that one was based on subjective experience and financial performance. The other
was a Vignette-based experiment that tested hypothetical situations and implemented a post
hoc analysis. The empirical results were contradictory between the studies. The first study

showed that flexibility orientation in case of disruption might make disruptions more harmful
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due to the possibility of improvising and in the other one, there were no support for this state-
ment. The conclusion was that combining procedural and flexibility orientation strategies
might lead to the best performance, not only in case of disruption. Business continuity man-
agement with and without supply chain involvement might be beneficial to damage control
(Azadegan et al., 2020). Supply chain involvement in business continuity management is ben-
eficial in limiting the negative effect of disruption. Similar effects can be seen with reputational

damage and business continuity management.

Purple cluster — Optimization under disruptions:

The smallest cluster of them all, seven articles were related, and four keywords covered: dy-
namic programming, heuristics, inventory, and supply risk. This cluster was mainly focused on
recovery planning. Recovery planning is important to minimize the effect of disruptions (Paul,
Asian, Goh & Torabi, 2019). The recovery plans were mainly focused on the optimization of
the amount of safety stock (Paul & Rahman, 2018) with one exception which focused on a
lean supply chain with zero safety stock (Paul et al., 2019). The focus of these articles are
operational disruptions such as machine breakdowns (Paul, Sarker & Essam, 2015), supply de-
lay (Paul & Rahman, 2018), supply risk (Gao, 2015; DeCroix, 2013), and transportation disrup-
tion (Paul et al., 2019).

Paul et al. (2015) study recovery planning under multiple disruptions. Paul and Rahman (2018)
studied a recovery model and tested out how changing various parameters change the results
of the proposed model. Safety stock is important from recovering supply delays. Paul et al.
(2019) studied the optimal recovery model under transportation disruptions without safety
stock. Gao (2015) studied the optimal inventory hedging strategy under disruptions. Gao
(2015) bases proposed optimal mitigation strategy on forecasting the signs that might indicate
looming disruptions. The results of the study by Gao (2015) suggested that information shar-
ing might aggravate supply disruptions if there were no contract coordination. Supply disrup-
tions were more costly when the supplier has a shorter lead time versus a longer lead time
according to DeCroix's (2013) study. This finding could be beneficial when choosing the miti-

gation strategies such as a backup supplier or developing a current supplier (DeCroix, 2013).
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Red cluster — Supply chain design:

The red cluster has 13 related articles and 6 keywords: complexity, decision support, robust-
ness, simulation, supply chain design and uncertainty. The articles were focused on supply
chain design. The supply chain design decisions can be used to mitigate disruptions i.e., with
building redundancy (Clemons & Slotnick, 2016), location of the suppliers (Habermann, Black-
hurst & Metcalf, 2015), or inventory allocation (Nair & Vidal, 2011). Ivanov (2020) studied the
supply chain design under epidemic disruptions. According to their simulation, the effect on
supply chain performance is lesser when the recovery of facilities is synchronized. Habermann
et al. (2015) found out that co-locating suppliers might mitigate disruption duration. Clemons
and Slotnick (2016) studied allocating supply between two suppliers taking into consideration
quality and knowledge transfer. Zhao, Scheibe, Blackhurst, and Kumar (2019) developed a
model that can be used to evaluate the robustness of the existing or possible supply chain
network designs. Nair and Vidal (2011) studied robustness and different supply network to-
pologies with different path lengths between clusters. They found out that a shorter average
path between nodes is beneficial for robustness. Information management has significance in

mitigating the disruption risk, but also has an impact on recovery (Yang & Fang, 2016).

The recovery from the disruption is prioritized in contingency strategies such as operation
flexibility (Sokolov, Ivanov, Dolgui & Pavlov, 2016) or opening or closing facilities (Ilvanov,
2020). Sokolov et al. (2016) developed a model that can assess the resilience of different sup-
ply chain designs. They found out that supply chain designs with the ability to implement con-
tingency plans might be more efficient than opening alternative facilities. Tan, Cai, and Zhang
(2020) found out that contingency strategies are more suitable for short-term disruptions.
Supply chain design decisions can also be used to build resiliency. Birkie, Trucco, and Campos
(2017) studied how supply chain complexity affects resilience and performance in case of dis-
ruption. They found that recovery performance can be positively affected by complexity. Also,
the resilience capabilities are beneficial for recovering from disruptions according to their

study.
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Green cluster — Supply chain risk management:

The green cluster includes 21 articles and has 5 keywords: Bayesian network, innovation, rip-
ple effect, supply chain resilience, and supply chain risk management. The articles were about
risk management practices in supply chain management. The focus is the evaluation of differ-
ent supply chain designs and how they affect performance in case of disruptions. Kinra, lvanov,
Das, and Dolgui (2020) focused on the consequences of the ripple effect as the maximum pos-
sible loss. Their model can be used to identify high-risk suppliers in terms of possible loss.
Pavlov, Ivanov, Dolgui, and Sokolov's (2018) model included the effect of structure reconfigu-
ration such as which suppliers will be interrupted or survive disruption and at what point the
supply chain will stop working completely. Their work can be utilised to compare different
supply chain designs on their resilience capabilities and to find supplier groups that might in-
terrupt the supply chain. Hosseini, Ilvanov, and Dolgui's (2020) model studied the ripple effect
and can be used to find critical paths in supply chain design. Mizgier, Wagner, and Juttner's
(2015) model can calculate the loss of distribution on supply chains from disruptions. Hossain,
El Amrani, Jaradat, Marufuzzaman, Buchanan, Rinaudo, and Hamilton (2020) assessed the ef-
fects of port disruptions on the entire supply chain. They found out that supplier responsive-

ness is important to supply chain performance if there is a port disruption.

Some of the articles assessed the recovery from disruption. lvanov, Sokolov, Solovyeva, Dol-
gui, and Jie (2016) developed a model that can be used to analyse different recovery policies
for a time-critical supply chain. lvanov and Sokolov's (2019) model can be used to evaluate the

performance impact of applied recovery policies and develop recovery strategies even further.

Some papers discussed different factors that could mitigate the impact of disruption such as
investments in supply chain capabilities (Nooraie & Parast, 2016) and R&D investments
(Parast, 2020). Nooraie and Parast's (2016) findings suggested that investments in supply
chain capabilities might reduce the total cost of supply chain disruption. Parast (2020) found
out that investment in research and development decreases the negative performance impact

of demand, process, and supply disruption on a company’s performance. A similar effect can
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be found affecting supply chain performance in case of process or environmental disruption

(Parast, 2020).

There are few papers that discussed different disruption mitigation strategies such as post-
ponement (Carbonara & Pellegrino, 2018), location of suppliers (Habermann et al., 2015), and
inventory allocation (Gao, Simchi-Levi, Teo & Yan, 2019). Carbonara and Pellegrino (2018) dis-
cussed a postponement as a strategy to mitigate the impact of supply and demand disrup-
tions. Their model can assess that whether postponement is a valuable option when supply or
demand disruptions happen. Gao et al. (2019) included disruption probability estimates into
their model. It can help to understand where to allocate excess inventory as a disruption mit-
igation effort. Habermann et al. (2015) pointed out that longer lead times result in higher dis-

ruption risk.

Strategies to build resilience had also received attention. Lohmer, Bugert, and Lasch (2020)
studied how blockchain technology affects resilience strategies. They found out that resiliency
is positively affected, and the impact is greater when the supply chain is more integrated. Tan
et al.’s (2020) model can be used to evaluate different mitigation or contingency strategies to
build resilience in existing supply chains. Both strategies decreased the total cost of disruption
impact. Supply chain resilience has been found to positively impact financial performance in

case of supply disruptions (Wong, Lirn, Yang & Shang, 2020).

Yellow cluster — Decision-making tools:

There were 12 related articles and five keywords: Disruption risk, resilience, stochastic pro-
gramming, supplier selection and supply chain risk. This cluster was mainly focused on deci-
sion-making problems and optimization considering supply chain design (Sokolov et al., 2016;
Sabouhi, Jabalameli, Jabbarzadeh & Fahimnia, 2020), recovery policies (lvanov et al., 2016),
supplier selection (Sawik, 2016; Hosseini, Morshedlou, Ilvanov, Sarder, Barker & Al Khaled,
2019), resilience (Birkie et al., 2017; Macdonald, Zobel, Melnyk & Griffis, 2018) and routing

problem (Cho, Lim, Kim & Biobaku, 2018). Some optimization models considered resilience as
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their metric and how agility and flexibility affect responsiveness and mitigate disruptions (She-
karian, Nooraie & Parast, 2020). There are two ways a disruptive event can be handled. Para-
metrical adoption is about changing parameters such as lead-time and structure adaptation is

changing to contingency plans or others. (lvanov et al., 2016)

Ivanov (2020) studied epidemic outbreak disruptions and their impact on supply chain perfor-
mance. The performance impact depended mainly on the timing and propagation of the dis-
ruption as well as the closing of facilities (Ilvanov, 2020). Improvement in flexibility seems to
be a better mitigation strategy than improving agility in supply chains (Shekarian et al., 2020).
Macdonald et al. (2018) proposed a framework that can be used to investigate how resilience
affects supply chain performance. Some of the articles covered the topic of measuring the
performance of supply chains such as resilience (Munoz & Dunbar, 2015). However, those
performance metrics are helpful for decision-making processes, because based on data one

can do choices and evaluate what the outcome might be.

The minimization of supply chain complexity is often preferred by decision-makers (Birkie et
al., 2017). According to their study, supply chain complexity should not necessarily be mini-
mized, because complexity might have a positive effect on recovery from supply chain disrup-
tions. On the contrary, Bode and Macdonald's (2017) results suggested that the complexity
makes it harder to identify and diagnose the disruption due to the amount of information from
complex supply chain networks. However, when the disruption is identified and diagnosed,

there is no longer a negative effect from complexity (Bode & Macdonald, 2017).

Turquoise cluster — Disruption management:

Disruption management is one of the smaller clusters, only 11 articles are related and three
different keywords covered: disruption management, demand disruption and network theory.
The focus of this cluster was disruption management. There were three main directions of
research in this cluster which are network related (Blos, da Silva & Wee, 2018; Mizgier et al.,
2015; Pavlov et al., 2018; Tan et al., 2020), information management (Yang & Fan, 2016; Lei,
Li & Liu, 2012) and decision-making support (Cao, Zhou & Lu, 2015; Cho et al., 2018; Bode &
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Macdonald, 2017). The disruption management can be understood as the management of the
situation under disruptions from discovering the disruption to the recovery process and learn-
ing from the process (Macdonald and Corsi, 2013). Disruption management contains four
common decision response stages: recognition, diagnosis, development, and implementation
(Bode & Macdonald, 2017). The most important stages in terms of reducing the impact of
disruption are recognition and response implementation according to Bode and Macdonald's

(2017) study.

Tan et al. (2020) compared mitigation and contingency strategies in case of disruptions. Con-
tingency strategies perform better cost-wise. However, mitigation strategies have a lower
time to recover from disruptions. This suggested that contingency strategies are better for

short-term disruptions. (Tan et al., 2020)

Some directions in this area of study can be identified such as loss of distribution in supply
chain networks due to different disruptions (Mizgier et al., 2015), resilience with ripple effect
and structure reconfiguration (Pavlov et al., 2018), and information management strategies
to mitigate disruption risks (Yang & Fan, 2016). Pavlov et al. (2018) studied resilience under
ripple effect in the supply chain network. Their work can be used to analyse the different
nodes that cannot survive the disruptions and therefore used to identify critical parts of the
supply chain network. Blos et al. (2018) presented a framework that can be used to disruption
management to improve global supply chains robustness. They take into account the carrier

viewpoints and productive systems.

Yang and Fan (2016) evaluated information management strategies with the magnitude of the
bullwhip effect as the performance metric. By comparing traditional, information sharing, and
collaborative planning, forecasting, and replenishment supply chains, they found out that the
latter performs the best under disruptions with complete information in terms of fastest re-
covery. Lei et al. (2012) found that the asymmetric information of disruptions might lead to
problems with production plans and have an effect on supply chain performance. Cao et al.
(2014) argued that the production plans should be re-evaluated after disruptions if they affect

market demand or production costs.
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Different disruptions have different characteristics with different effects. Demand disruptions
might increase the retailer’s risk in two ways: stock-out or overflow of inventory if the demand
is suddenly declined (Ji, Sun & Wang, 2017). Manufacturer benefits from demand shock if the
market is highly profitable through retailers’ bigger orders to avoid stockouts (Ji et al., 2017).
Based on demand disruptions characteristics, Ji et al. (2017) suggested transhipment before
buyback contracts. According to Mizgier et al. (2015), the effects of disruptions should be col-
lected to a database that could be used to evaluate the risks and effects. Bode and Macdonald

(2017) agreed on the importance of information collection from disruptions.
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5. DISCUSSION AND CONCLUSIONS

Sub-research questions dealt with more descriptive statistics of the sample, and one can draw
some conclusions about how the research area is evolving. There was clear concentration to
certain authors and journals. The growth in citations and published papers show that the area
is receiving more attention. Since the covid-19 is still here, it is no wonder that it piques inter-
est. Considering the current situation with the coronavirus situation understanding disrup-
tions becomes even more important. Even though one could argue that Covid-19 is a source

for dynamics, but the effect can be disruptive for a long time.

Even though the chosen articles discussed the effect of disruptions on a company’s perfor-
mance, there were not so many clear answers to the main research question: How do supply
chain disruptions affect companies' performance? The sample answered more questions
about how the effects of disturbances can be mitigated. Also, the sample answered what can
mitigate or amplify the impact of the disruption. They answer the main research question, but
in a slightly different way. One of the reasons why there were not too many results answering
the question how was that there was a clear lack of empirical data in this sample. Only a few
of the studies contained a real-life dataset, and they mainly contained only subjective data

from questionnaires.

There was a clear focus on supply chain design. The key of finding what kind of impact the
disruption has is to understand what suppliers are most affected by the disruption. Some sup-
pliers are critical to the company itself and might form critical paths. Many articles, therefore,
deal with the design of supply chains and seek to understand these high-risk suppliers to make
more resilient or robust supply chains. Evaluating the riskiness of suppliers is one way to ap-
proach the effect of disruptions. The maximum possible loss as a consequence of disruption

is also another way to find high-risk suppliers.

Supply chain design can have different objectives and usually, the decisions are made based
on cost or service level. However, besides the cost, the design can be used to aim to decrease
complexity or improve agility. When designing supply chains, it is possible to consider the ef-

fect of disruptions or the disruption risks in general. There were multiple models that could
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be used to either understand the current or other alternative supply chain designs. If they
considered the current design, they assessed the impact of different kinds of disruptions. Usu-
ally, the models found the critical paths or critical suppliers that might disrupt the supply chain
entirely. A similar focus can be seen in the models that considered other possible alternatives
and they are able to evaluate two different designs for example in terms of resilience against
disruptions or total costs. With these models, the supply chain design can be built to be more
resistant to disruptions. These models usually contain information where one should invest in
to mitigate the impact of disruption. This can be used for example to build redundancy such

as inventory or alternative sources of supply for critical suppliers.

Different strategies against and to recover from the disruptions are also covered. Some of
these articles discussed the contingency strategies, which can be used to recover from supply
chain disruptions. The strategies can be used to build resiliency in the supply chain and deci-
sions in general. One of the interesting findings is that in case of epidemic outbursts, it is im-
portant to understand how the opening and closing of the facilities have a huge importance
in decreasing the impact of the disruption. Information sharing can either be harmful or ben-
eficial in case of supply chain disruption. It can be a source of uncertainty which makes the

supply chain behave in certain even in a harmful way.

5.1 Managerial implications

There are some implications for practical use. One of them is taking into consideration supply
chains’ complexity. For mitigating the performance impact of disruption some level of com-
plexity in a supply chain design should conserved such as an alternative source of supply from
a local supplier. The complexity of supply chain design makes it harder to identify the source
of disruption which might have a huge impact in controlling the negative impacts. Therefore,
if a company has complex supply chains, it should invest capabilities to locate disruptions.

These could be for example advanced information sharing between companies.
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Information sharing and management have also some implications. Information management
is a delicate issue that should be preplanned carefully what to do in case of a disruption. In-
formation might have different impacts on the supply chain under disruptions. In some cases,
it can prevent the disruption from happening and therefore stop the ripple effect from hap-
pening. It can also have a counterproductive impact and even cause disruption. Sometimes,
the disruption could be handled without any measures, but actions cause the negative effect

to take place.

5.2 Limitations and suggestions for future research

There is a possibility that the research results might be biased due to including only articles
that have an AJG rating of three or over. It might be that highly rated journals only include
new theoretical approaches but not practical points of view. Therefore, there is a possibility
that articles that study the area with case studies or similar might be excluded. The base of
the content analysis was formed with a keyword co-occurrence network. There seem to be
some differences in the used terminology. For example, according to Ribeiro and Barbosa-
Povoa (2018), resilience definition has not reached a consensus among researchers. It might

have an impact on the results of this research since only one research string was used.

Supply chain disruptions have different characteristics depending on what causes the disrup-
tion. Mainly the models discuss only disruptions in general and how to design supply chains
against disruption. As previously discussed, the disruption characteristics such as epidemic
have an impact on recovery or performance in general. Another viewpoint that is articles
rarely take into consideration product specifications. If a product is perishable or seasonal
disruption recovery and management includes different features than non-perishable prod-

ucts. For further research, the product specifications should be considered even more.

There is a clear lack of empirical investigations. Most of the articles are models that would be
important to test empirically. This is probably due to the fact that the disruption data is diffi-
cult to obtain because it is mainly internal information and rarely available to researchers. This

might be the reason why the performance impact of disruptions has not been directly studied
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and it leaves room for future studies. Some of the studies that tested empirically the effect of
disruption used data from surveys. The performance impact of disruption is hard to evaluate
objectively (Azadegan, Parast, Lucianetti, Nishant & Blackhurst, 2020) since the main goal is
to survive the disruption. Even though the company survives the disruption, it does not mean
that it performed in the best way possible. Therefore, subjective opinion should not be the
main way of studying the disruption impact. This calls out for future research based more on
objective performance measures such as financial performance or combining both measures

when studying the performance impact of disruptions.
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