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ABSTRACT
The coronavirus has had many effects on supply chains and logistics, most of which are 
negative. Due to the importance of logistics and supply chain in the world, any disruption or 
mismanagement causes many problems not only in the countries directly affected but also 
globally. In this article, new textual data are collected from reputable commercial and news 
websites related to the effects of COVID-19 on logistics and supply chains. After collecting 
textual data, valuable information about the impact of the coronavirus is extracted using 
various text mining techniques performed with R programming. Finally, issues related to 
COVID-19 and supply chains are identified and divided into five categories: suppliers and 
products, governments and organisations, health, evaluation, problems, and barriers. Also, 
categorising the problems and limitations of supply chains and logistics will provide manage
rial insights to minimise obstacles and disruptions. In particular, managers should consider 
several suppliers to reduce dependencies and also focus on domestic suppliers because of 
transportation limitations. Moreover, companies should pay attention to the health of societies 
and employ new policies, as well as pay attention to consumer behaviour such as their 
tendency to buy online.
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Introduction

Today, we are dealing with an emerging disease inci
dence called COVID-19 that has swept the world. As of 
December 2019, the time of the coronavirus diagnosis in 
Wuhan, China, to March 2021, the disease has infected 
more than 460 million people and caused more than six 
million deaths worldwide. The coronavirus outbreak is 
one of the biggest challenges worldwide and certain 
measures and rules have been considered to prevent 
the spread of the virus. For instance, cities and countries 
worldwide have been quarantined, which has tempora
rily led to a standstill in transportation, and the closure 
of markets and borders (Liu, Yue, and Tchounwou 2020). 
One of the areas most affected by the coronavirus out
break is logistics and supply chain management, not 
only on a national but also on a global level (Lemke, 
Apostolopoulos, and Sönmez 2020; Queiroz et al. 2020). 
For example, serious recommendations should be made 
to isolate carriers suspected of carrying the virus and to 
control the transport of products, but these transport 
restrictions will have evident consequences for goods 
and products (L. Marek 2020).

Such restrictions have disrupted domestic and inter
national supply chains and led to a severe economic 
crisis (De Vito and Gómez 2020). The economic conse
quences of COVID-19 have affected all countries (Nicola 

et al. 2020), which is devastating for many emerging 
economies and companies (Evans 2020). COVID-19 has 
had adverse effects on the industry, agriculture, animal 
husbandry, etc (Rozelle et al. 2020). Producers faced 
unforeseen challenges whose survival depends on the 
application of management strategies. The right deci
sion at the time of the coronavirus outbreak relates to 
confronting fluctuations in demand (Del Rio-Chanona 
et al. 2020), costs, rising raw material prices due to a 
reduction in the number of suppliers (Wen, Wei, and 
Wang 2020), and also adjustment of workforces 
(Coibion, Gorodnichenko, and Weber 2020). Fortune 
magazine reported in a survey that 94% of businesses 
have been affected by supply chain disruptions caused 
by the coronavirus outbreak (Grida, Mohamed, and 
Zaied 2020).

Because of COVID-19 and its effects on supply 
chains, involved companies and consumers were 
affected (Wang, Dong, and Liu 2022). The response 
time has increased by COVID-19 disruptions because 
many companies have barriers in their supply chains 
(Chen, Jin, and Huo 2020). Many companies have faced 
material shortages and cannot produce and fulfill 
demands due to supply chain quarantine rules (Sarkis 
et al. 2020). It is notable to mention that customer 
behaviour has changed during the pandemic. For 
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instance, they have shown a stronger tendency 
towards online purchases (Zwanka and Buff 2021). 
Moreover, countries’ policies have changed to protect 
their people, so the global supply chain has been 
affected by these regulations, such as quarantine 
(Kazancoglu et al. 2023).

News agencies and online social media have 
evolved into an important channel for the public and 
organisations due to their up-to-date and divers news 
releases (Kietzmann et al. 2011). Accordingly, news 
articles are an effective approach to learn the news 
about the coronavirus (Brownstein, Freifeld, and 
Madoff 2009; Freifeld et al. 2008). The news agencies 
have given particular importance to the COVID-19 pan
demic, and it can be said that the unprecedented scale 
of the articles relates to this issue (Hamzah et al. 2020). 
Useful information extraction from online newspapers 
via text mining can indeed increase the ability to 
monitor supply chain risks and provide decision- 
makers with the ability to link data to provide the 
right information at the right time (Shah, Lütjen, and 
Freitag 2021).

In recent years, data science has emerged as a 
powerful tool for data collection, storage, manage
ment, and analysis (Davenport 2014). Text mining con
centrates on solving particular problems, such as 
document retrieval or information extraction from 
text documents. In the text mining process, different 
techniques are used for information extraction, infor
mation analysis, categorisation, etc (Ananiadou, Kell, 
and Tsujii 2006; Cohen and Hersh 2005; Kilicoglu  
2018). Text mining is the process of discovering 
unknown patterns and knowledge by automatic infor
mation extraction from large volumes of unstructured 
text. In a classic web search, people are looking for 
something that is already known, while with text 
mining, obscure and new data is discovered that can
not be understood directly by reading the data sepa
rately in unstructured text documents (Kim, Hahn, and 
Zhang 2000; Aggarwal 2015; Tandel, Jamadar, and 
Dudugu 2019). Text mining techniques are used all 
the time in industrial applications, at universities, on 
the internet, and in other fields (Liao, Chu, and Hsiao  
2012). Text mining is used in various operational 
domains such as search engines, customer relationship 
management systems, product suggestion analysis, 
fraud detection, and social media analysis for feature 
and emotion extraction, as well as in prediction and 
trend analysis of the future (He 2013).

The present study is designed to analyse the texts of 
news articles to evaluate the impact of the coronavirus 
on logistics and supply chains and provide manage
ment solutions to better handle and manage these 
conditions. As online news and articles address the 
latest events all around the world, they can provide 
valuable information about the effects of COVID-19 on 
logistics and supply chains. Thus, the best way to find                 

the patterns of these articles is text mining which is 
used in this study to identify the pandemic’s impacts 
and provide precious suggestions to mitigate negative 
impacts and solve supply chain problems.

Various text mining methods are used for the 
research, the analysis mechanisms of which are 
described below. Figure 1 illustrates the research 
phases.

The rest of this paper is structured as follows: 
Section 2 reviews the literature on the impact of 
COVID-19 and text analysis on supply chains. The 
study method and text analysis approach are 
addressed in Section 3. Section 4 discusses the results 
and Section 5 provides managerial insights to tackle 
the effects of COVID-19 on supply chains. Finally, 
Section 6 presents the overall conclusions and sug
gests some routes for further investigation.

Literature Review

This section is separated into two subsections. First, we 
review literature related to using text mining and data 
analysis. The second subsection deals with the effects 
and challenges of COVID-19 in supply chains.

Data analysis

The text mining technique has been applied by many 
researchers for different purposes, and the impact of 
COVID-19 on supply chains has also been analysed. 
Jahanbin et al. (2019). mined text data from Twitter 
related to influenza, HIV/AIDS, malaria, measles, polio, 
tuberculosis, plague, Ebola and cholera. The analysis of 
the data collection also identified where the most 
tweets were posted about each of these infectious 
diseases. Han et al. (2020) used social media posts in 
China during the initial COVID-19 outbreak to gauge 
public opinion about the disease. The authors classi
fied the data into seven themes. They then investi
gated the relationship between the themes and the 
severity of the disease outbreak. Eventually, the 

Figure 1. The process performed to analyze the textual data.
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authors found that the Chinese government’s timely 
release of information was helpful in reassuring public 
opinion at the time of the COVID-19 outbreak. Using 
text mining of Twitter data, Ngo and Nguyen (2021) 
concluded that the fear triggered by COVID-19 is hav
ing an extreme impact on financial markets.

Anderson (2021) analysed 83,264 abstracts from 
research papers related to COVID-19, clustered them, 
and identified hidden research topics in the literature. 
Textual data were analysed using singular value 
decomposition and the Expectation-Maximization 
(EM) algorithm. Jelodar et al. (2020). used the Linear 
Discriminant Analysis (LDA) to extract hidden topics in 
comments related to COVID-19 and used the Long 
Short-Term Memory (LSTM) technique to categorise 
emotions. Krawczyk et al. (2021) analysed online 
news outlets related to COVID-19 news using text 
mining. They analysed and categorised the emotions 
contained in the texts and formulated some sugges
tions for improving public health communication. 
Albahli et al. (2021) used semantic analysis of three 
levels (negative, neutral, and positive) to gauge emo
tions in Persian Gulf countries regarding the corona
virus pandemic and quarantine, based on a Twitter 2- 
months dataset. People’s emotions towards the pan
demic were almost 50.5% neutral, 31.2% positive, and 
18.3% negative. Dunajeva et al. (2021) identified the 
emotions of students in quarantine during the first and 
second waves of the COVID-19 pandemic and identi
fied potential influences using textual analysis. Then 
they made recommendations to improve online learn
ing, motivation, and the emotional status of the 
students.

Using text mining, Carracedo et al. (2021) investi
gated the effects of the coronavirus on companies and 
presented solutions for future businesses facing uncer
tain conditions. Also, Yang and Han (2021) addressed 
the impact of the coronavirus on industry and busi
nesses with text mining of tweets. In another research, 
Barnes et al. (2021) examined the purchasing beha
viour of customers in a supply chain with the text 
mining of tweets.

Chu et al. (2020) classified the risks that threaten 
the supply chain by analysing the text of articles in 
the supply chain field, as well as providing solutions 
for dealing with these risks. Kim and Kim (2017) 
reviewed trends in the development of sustainable 
supply chain management in the textile and gar
ment industry, according to news articles. Text 
mining analysis was used to identify companies’ 
strategies, positive outcomes, values, and the feasi
bility of implementing sustainability in the supply 
chain. Shah et al. (2021) have conducted a compre
hensive list of text sources to analyse the text to 

assess the risk of the garment industry’s supply 
chain, identifying and classifying them. Meyer 
et al. (2021) investigated the effects of the corona
virus on supply chain stability at the beginning of 
the coronavirus outbreak and classified the risks.

Wu et al. (2022). reconfigured a hierarchical supply 
chain using text mining as the coronavirus affected the 
global supply chain with a bullwhip effect. Zhou and 
Tian (2020) investigated the impact of COVID-19 on 
China’s cereal production using text collected from 
two social networks WeChat and Sina Weibo. They 
predicted that COVID-19 would not have a significant 
effect on cereal production throughout the year, and 
that supply could essentially be guaranteed. 
Nevertheless, due to transportation blocking and 
workforces’ deficiency caused by urban quarantine, 
the cereal processing industry cannot resume produc
tion soon and is severely affected. Sharma et al. (2020) 
studied the impact of the coronavirus on supply chain 
decisions using text mining of tweets and then classi
fied themes based on iterative words.

Supply chains during the COVID-19 pandemic

The COVID-19 pandemic has affected supply chains 
globally; thus, many studies have been conducted to 
investigate this issue. Remko (2020) had interviews 
with managers regarding COVID-19’s effects on supply 
chains. This study found that supply, as well as 
demand, have changed significantly, and the resilience 
of the supply chain needs to be improved. Pujawan 
and Bah (2022) reviewed different studies that have 
addressed supply chain problems during the COVID-19 
pandemic. They mentioned some concepts, such as 
redundancy, flexibility, digitalisation, and localisation 
to mitigate supply chain disruptions.

Sarkis (2020) pointed out that although organisa
tions have faced a shock during the COVID-19 pan
demic, improving the sustainability of the supply chain 
can tackle this crisis. Meier and Pinto (2020) showed 
that the supply chain crisis due to COVID-19 has 
affected countries’ economies in terms of production, 
employment, imports, and exports. These effects need 
to be tackled, and supply chains should recover after 
COVID-19 effects. Respective recovery challenges of 
supply chains were analysed by Paul et al (2021). As 
the demand has changed during the pandemic, 
Çetindaş et al. (2023) showed that supply chain agility 
can positively affect demand stability and firm 
performance.

In a number of studies, specific aspects of food 
supply chains during the COVID-19 pandemic were 
analysed. Hobbs (2020) investigated the demand side 
which has suddenly changed because of consumers’ 
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behaviour; the demand for some products increased, 
while for other products demand persisted or 
decreased. Sharma et al. (2020) investigated agricul
ture supply chains during the COVID-19 pandemic 
which changed in different aspects such as supply, 
demand, finances, logistics, infrastructure, manage
ment, and policies. Seif et al. (2023) showed that gov
ernments and companies should pay attention to food 
supply chains in order to prevent the further spread of 
the coronavirus in societies.

Modgil et al. (2021) conducted interviews to 
investigate the role of artificial intelligence in the 
supply chain during the pandemic. Their results 
showed that artificial intelligence can improve the 
resilience of the supply chain. Modgil et al. (2021) 
analysed qualitative data collected from 35 partici
pants involved in supply chain information to study 
social media-induced polarisation during the pan
demic. Rajak et al. (2022) identified the factors of a 
sustainable supply chain and the stakeholders’ 
requirements after COVID-19 outbreak. They used 
quality function deployment and best-worst meth
ods to analyse supply chains. Khodoomi et al. (2023) 
analysed the effects of COVID-19 on the price of 
products that are sold through both in-person and 
online shops.

Alam et al. (2021) used the Intuitionistic Fuzzy 
DEMATEL method to explore fifteen challenges of 
COVID-19 vaccine supply chains. These challenges 
were classified and ranked to point out priorities for 
decision-makers. Alizadeh-Meghrazi et al. (2022) 
designed a new sustainable and resilient supply chain 
network for mask distribution during COVID-19. 
Moreover, Raj et al. (2022) employed the Grey- 
DEMATEL method to analyse ten main challenges of 
supply chains during the COVID-19 pandemic. Some 
examples of these challenges are labour scarcity, mate
rial scarcity, and inconsistency of supply. Montoya- 
Torres et al. (2021) reviewed different studies to find 
the effects of COVID-19 on logistics and supply chains. 
They mentioned various affected aspects of supply 
chains such as economic, social, and environmental 
issues. In addition, they highlighted some topics, such 
as collaboration, technology, and knowledge, needing 
to be investigated. Chowdhury et al. (2021) analysed 
74 papers that were related to supply chains and the 
COVID-19 pandemic. They found changes in demand 
in the supply chain and also the need for more 
research on this issue.

Table 1 provides a comparison of studies and their 
methods that have investigated the impacts of COVID- 
19 on supply chains.

According to a review of the literature, it is known 
that no research has yet been conducted using data 
mining based on current and valid texts such as news 

and online news articles to identify the impact of the 
coronavirus on logistics and supply chain. 
Consequently, this article has some innovations, 
which are explained: (i) Data mining on authentic 
online news texts as well as a wide range data collec
tion from the onset of the coronavirus to the latest 
news and information; (ii) Utilization of different text 
mining techniques, including frequency analysis, cor
relation analysis, and sentiment analysis; (iii) 
Determining components of the supply chain affected 
by the coronavirus; (iv) Classifying the effects, pro
blems, and obstacles caused by the coronavirus out
break on logistics and supply chain; (v) Presentation of 
management strategies to minimise the problems and 
obstacles in logistics and supply chain.

Methodology and data analysis

Text mining techniques can be divided into the follow
ing main areas: (i) categorisation of text, (ii) topic 
detection, (iii) summarisation, and (iv) concept extrac
tion. Some non-trivial information can be found 
through these techniques. Different areas such as mar
keting, healthcare, and research (Do Prado et al. 2007) 
used text mining to leverage its advantages (Hashimi, 
Hafez, and Mathkour 2015) such as: (i) extracting useful 
information and patterns from large amount of data, 
(ii) predicting and forecasting, and (iii) performing ana
lyzes with high efficiency in a short time.

Figure 2 describes the text-mining process and 
methodology. The first step of our study involves 
data collection, retrieval, and textual data preproces
sing. Afterward, text transformation and feature selec
tion are done in order to identify patterns of the 
COVID-19 pandemic impact on supply chains. Finally, 
we suggest some managerial insights to mitigate the 
negative pandemic effects on supply chains.

The impact of the coronavirus on the logistics and 
supply chain following the pandemic outbreak has been 
widely reported in the news media, which describe the 
different effects and emotions caused at different levels. 
In this research, we extract and analyse these effects and 
emotions. In this study, we use the R programming 
language for processing textual data, analysis, and plot
ting the results. Various analyses make on the data are 
described in the following sections.

Data collection

First, we identified a set of reputable news and busi
ness websites that combine two terms in their titles or 
text, the first being ‘supply chain’ or ‘logistics’ and the 
second being ‘COVID-19’ or ‘coronavirus’ or ‘pandemic’ 
or ‘lockdown’ or ‘endemic’ or ‘quarantine’.
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Various global supply chain aspects are discussed in 
business magazines and news articles, and such arti
cles are usually updated at very short intervals. 
Accordingly, online news and business articles appear 
as good sources for analysing the impact of the cor
onavirus on different aspects of logistics and supply 
chain management on a global scale. One of the posi
tive aspects of using online articles and news in com
parison with research articles is that they are published 
quickly and updated. In addition, they cover different 
latest news regardless of geographical boundaries. 
Thus, these online articles are related to areas all 
around the world as shown in Figure 3.

The present research uses Google News (API) to 
search for the relevant websites and focuses on these 
sources. Online articles in English from related news 
and business sites published between 2019 and 2022 
are collected. A total of 546 online articles are gathered 
as input for this study. Figure 4 shows the publication 
date of the considered articles which provides some 
important insights: First of all, related news were pub
lished during the whole pandemic which shows the 
importance of the pandemic for supply chains. 
Secondly, when a new wave of the pandemic occurred, 
the number of news increased.

Basically, we need to review and clean up the text to 
remove additional information before the analysis 
phase. There are several measures for data preproces
sing in text mining: (i) Removing punctuations; (ii) 
Removing meaningless phrases such as numbers and 
stop words; (iii) Removing symbols; (iv) Eliminating 
extra spaces; (v) Converting all letters to lowercase.

After cleaning and preparing the analysable texts, 
the word roots are identified (stemming). These roots 
will be examined so that all the words to be examined 
will be included in the analysis. For example, the words 
‘chain’ and ‘chains’ have the same meaning in the 

review; however, due to the existence of ‘s’, these 
two words are considered distinctively. Thus, using 
their roots assumes both words to be the same.

The information gathered can be seen in Table 2. 
As shown in Table 2, the number of terms has 
decreased significantly after the preprocessing 
phase.

The data are analysed after cleaning the data and 
texts.

Zipf’s law

Zipf’s law (Zipf 1932), which was originally formu
lated in quantitative linguistic expressions, states 
that the ‘frequency’ of any word is inversely propor
tional to its ‘rank’ in the frequency table (Saichev, 
Malevergne, and Sornette 2009). It implies that the 
most frequent word occurs almost twice as often as 
the second most frequent word, and three times as 
often as the third most frequent word, and so on, 
which can be expressed as follows; in this equation 
c is a constant number, and N is the total number 
of words: 

As term frequency
N indicates the probability of that word 

occurring among all words, the above equation can be 
modified as follows: 

This equation can also be defined logarithmically; the 
logarithmic form of this equation and the diagram 
create by it give good information. 

This simple rule occurs in many complex environ
ments. The law has been used to detect fraud in finan
cial and accounting resources (Huang et al. 2008), and 
has also been used to simulate users’ visits to web 
pages, predict site rankings, and detect viral emails 
(Adamic and Huberman 2002; Jauhari, Saxena, and 
Gautam 2007). Thus, this paper uses this law to prove 
the validity of the data. Zipf’s law is often plotted by 
drawing word rank on the x-axis and word frequency 

Table 1. Comparison of studies regarding the effects of COVID-19 on supply chains.

Authors Year

Methods

Managerial InsightsOperation Research MCDM Text Mining Literature Review Interviews Simulation

Sarkis (2020) 2020 ● ●
Ivanov (2020) 2020 ● ●
Xu et al. (2020) 2020 ● ●
Shi et al. (2021) 2021 ● ●
Hosseini et al. (2021) 2021 ● ●
Ivanov and Dolgui (2021) 2021 ● ● ●
Moosavi et al. (2022) 2022 ● ●
Magableh and Mistarihi (2022) 2022 ● ●
This Study 2023 ● ● ●

Table 2. The collected data.
Dimension Item

Number of websites (articles) 546
Number of terms 1135064
Number of terms (after pre-processing) 101297
Unique stemmed terms 100884
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on the y-axis on logarithmic scales. By drawing this law, 
a proportional inverse relationship will have a fixed 
and negative slope, shown in Figure 5.

Based on Figure 5, we have: 

The distribution can be compared to drawing a regres
sion line. Despite the use of many and varied articles, it 
is still shown that there is a conclusion close to Zipf’s 
law in the examined text.

Term frequency

Each word frequency in the text is one of the processible 
items referring to the importance of each word and 

providing good insight through various approaches of 
analysis. Phrases are counted throughout the text to deter
mine how many times each word has been repeated. The 
number of repetitive words is shown in the form of a bar 
chart in Figure 6 and words cloud in Figure 7.

The first concept to be deduced from the frequency 
of the words is that there are many identical words in 
all the collected articles and texts, indicating that the 
content is well-chosen and included the common sub
ject of ‘corona’ and ‘supply chain’.

In general, the words containing the most informa
tion in a text are the words that appear frequently in 
that document. The frequency of the words can be 
useful for understanding the context of the text and 
general emotions. Thus, the number of frequently 

Figure 2. Text mining process.
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Figure 3. The sources of considered news and online articles.

Figure 4. The number of investigated articles based on the publication date.
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repeated words may lead us to find out about the most 
frequently repeated topics. After the terms ‘covid’ and 
‘supply chain’, other repetitive words are analysed in 
Table 3.

The n-grams and correlations

In the previous section, words were examined indivi
dually by understanding their frequency and distribu
tion throughout the text. However, many text analyses 
rely on the relationships between words. What 
sequence of words is common in the text? What 
words have the strongest relationship with each other?

One of these analyses is to evaluate the words 
that appear next to each other in the text. We first 

examined the pairs of words or the so-called bi- 
grams that have appeared one after the other. By 
finding out how many times two words are repeated 
together, we can build a model of the relationships 
between them. Some repeated bi-grams have a spe
cial meaning and are usually common terms or 
idioms. The supply chain bi-grams have the highest 
frequency (853 times) in the texts, which shows a 
huge difference compared to other words. The 
other twenty most repetitive bi-grams are shown in 
Figure 8.

N-gram tokenisation appears as a useful method to 
discover adjacent bi-grams. However, the words that 
appear together may not necessarily be exactly next to 
each other. The bi-grams with the highest frequency 

Figure 5. Zipf’s law.

Table 3. Analysis and assortment the highest frequency words.
Categorization Repetitive Words Description

Factories and 
products

business,market,product,company,price,industry 
market,product,company,price,industry

Factories and companies are the subjects most related to supply chains, 
which include produced goods, distribution and flow of goods, and the 
product prices (Aday and Aday 2020; Coluccia et al. 2021; Mahajan and 
Tomar 2021; Rizou et al. 2020).

Governments and 
organizations

government,policy,nation,global,OECD,office 
policy,nation,global,OECD,office

Governments and organizations making key decisions and policies have a 
significant impact on supply chains (De Vito and Gómez 2020; Grida, 
Mohamed, and Zaied 2020).

Hygiene and 
health

pandemic,health 
health

The issue of health and compliance with health protocols is an important 
factor that has directly influenced supply chains by leading to restrictions 
and quarantines at the national and international level (Control, C.f.D. and 
Prevention 2020; Naja and Hamadeh 2020).

Analysis and 
evaluation

report,evaluate,management,response evaluate, 
management,response

The agility of organizations and the supply chain depends on continuous 
analysis and evaluation and is required to maintain survival under these 
conditions, which illustrates the importance of this issue (Sarkis, Cohen, 
Dewick, and Schröder 2020).

Problems and 
obstacles

disruptcrisis,risk,shortage,time 
crisis,risk,shortage,time

The impact on supply chains of problems caused by the outbreak of the 
coronavirus on supply chains cannot be denied, and the pandemic has 
been a major challenge for organizations and supply chains (Barman, Das, 
and De 2021; Stephens et al. 2020).
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rate in the previous section are drawn in Figure 8. Yet, 
this does not give us much insight into the multiple 
relationships between words. We can use a network 
diagram to understand better the multiple relation
ships that may exist.

We may also want to know how many words appear 
together compared to the number of times they 
appear separately, i.e. what is the correlation rate 
between the words? Figure 9 shows clusters of words 
that examined the networks of words with a correla
tion between them (correlation >0).

For example, what is the highest correlation rate of the 
words that appear with ‘chain’? Interestingly, in addition 
to ‘supply’, words such as ‘health’, ‘social’, and ‘covid’ also 
correlate with this word, although they are not exactly 

one after the other. Moreover, following a word and 
finding strings attached to it, you can find out the most 
repeated words that appear next to it. For example, 
across the network, a cluster indicates ‘covid’, ‘anticipate’, 
‘crisis’, ‘scheme’, ‘health’, ‘policy’, ‘critic’, ‘chain’, and a few 
more are more likely to appear together. This type of 
chart provides a perfect starting point for finding the 
content relationships within the text.

In this way, the connection between words that are 
close to each other can generally be found. For exam
ple, as mentioned above, the word ‘supply chain’ as it 
is associated with words such as ‘health’, ‘covid’ and 
‘society’, indicates the connection of the supply chain 
with health issues in society.

Sentiment analysis

Sentiment analysis is a method for determining emotions 
from words. One way to analyse the feelings expressed in 
a text is to consider the text as a combination of words, 
each of which is associated with an emotion, and then 
consider the whole text feeling as the sum of the emo
tional content of each of the words. Sentiment analysis is 
often made based on predefined dictionaries. Hence, in 
these dictionaries, every word is attributed to a feeling. 
Table 4 lists several emotional words.

These dictionaries are implemented separately on 
the texts to identify the results of different emotions 
within the texts. Naturally, the analysis results may vary 
since the words and emotions assigned to each word 
are different in each dictionary. For example, words 
with negative and positive emotions are defined in 
both ‘nrc’ and ‘bing’ dictionaries. Both vocabularies 
have the same total number of words. Still, the ratio 
of negative to positive words in the ‘bing’ vocabulary 
(4782 negative words) is higher than the ‘nrc’ 

Figure 6. The most frequently occurring words.

Figure 7. High-frequency words cloud.

SUPPLY CHAIN FORUM: AN INTERNATIONAL JOURNAL 493



vocabulary (3324 negative words). First, all the words 
in the texts are separated individually and examined 
with the four dictionaries mentioned.

We initially evaluated the negative or positive orien
tation of the text using the ‘bing’ dictionary, which is 
shown in Figure 10.

As it turns out, the negative orientation of the text is 
greater than the positive orientation, which is under
standable, as the coronavirus has evoked negative 
emotions and negatively affected logistics and supply 
chains (Sontake, Jain, and Singh 2021; Tan and Aviso  
2021). The ten most frequently repeated positive and 
negative words are identified using the same ‘bing’ 
dictionary, shown in Figure 11.

The most frequently repeated words result in 
understanding the problems and needs. The word 
‘disrupt’ is the most repeated negative word and indi
cates a disruption in the processes related to logistics 
and supply chain management caused by the 

coronavirus. Moreover, the word ‘risk’ represents a 
risk for the supply chain in the pandemic period 
(Barman, Das, and De 2021; Grida, Mohamed, and 
Zaied 2020; Mahajan and Tomar 2021; Rowan and 
Galanakis 2020; Sharma et al. 2020). The high fre
quency of other words such as ‘delay’, ‘restrict’, ‘loss’, 
and ‘limit’ reflects the problems encountered during 
this period (Barman, Das, and De 2021; De Vito and 
Gómez 2020; Stephens et al. 2020). On the other hand, 
‘support’ from governments and organisations is 
needed to improve the situation (Manzini and Accorsi  
2013).

Figure 12 shows more words separated by positive 
and negative themes to better understand the pro
blems and positive tips mentioned in the text. The 
supply chain problems created by the COVID-19 pan
demic can thus be better identified.

We then use other dictionaries to check the texts 
with them as well. First, using the ‘afinn’ dictionary, the 

Figure 8. Bi-gram frequency.

Figure 9. Bi-gram network.
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text’s general sense is examined to evaluate the den
sity of words in the range of −5 to + 5. The output of 
this analysis is depicted in Figure 13.

As it can be concluded, this dictionary has a higher 
density of words in the texts indicating a more nega
tive sense. Continuing the process, we perform the 
same procedure using the ‘Loughran’ dictionary. As 
mentioned, the ‘Loughran’ dictionary has different 
categories for the emotions of words. After examining 
the text with this dictionary, the number of words 
included in each category is shown in Figure 14.

As with the previous two dictionaries, the negative 
bias of the text is clearly evident in this dictionary. 

Words like ‘disrupt’ and ‘risk’ represent this negative 
sense. The second feeling conveyed by the text is a 
positive one, which is due to the existence of words 
such as ‘good’, ‘best’, and ‘better’. Since these words 
are adjectives, we cannot draw any definite conclu
sions; however, they have created a positive feeling 
in the text. The third feeling most evoked is the sense 
of ‘uncertainty’ conveyed by the text, resulting from 
the existence of words such as ‘risk’, ‘variant’, and 
‘different’. ‘Litigious’ and ‘constraining’ emotions are 
also observed in the text, which is expected due to 
the subject of the text and the existence of words such 
as ‘pray’, ‘legal’, ‘restrict’, ‘limit’, and ‘prevent’ (Barman, 
Das, and De 2021; De Vito and Gómez 2020; De Vos  
2020; Senthilkumar et al. 2020).

We achieve a different result by continuing the 
analysis using the ‘nrc’ library. Like the ‘Loughran’ dic
tionary, it has divided the emotions of words into 
different categories. The results of analysing the review 
with the ‘nrc’ dictionary are shown in Figure 15.

Based on Figure 15, this dictionary shows the posi
tive aspect of the text more than other sentiments. The 
reason is that the frequently repeated words such as 
‘government’, ‘food’, and ‘share’ are put by this dic
tionary in the category of positive words. After positive 
emotions, the second emotion is associated with a 
negative feeling, which can be derived from words 

Table 4. Dictionaries of sentiments.
lexicons from Sentiment analysis attitude

nrc Saif Mohammad and Peter Turney “positive”, “negative”, “anger”, “anticipation”, “disgust”, “fear”, “joy”, “sadness”, “surprise”, or 
“trust”

bing Bing Liu and collaborators binary values of “positive” or “negative”
AFINN Finn Årup Nielsen numerical scores, ranging from −5 to 5, representing “positive” and “negative”
Loughran The Loughran and McDonald 

dictionary
“litigious”, “uncertainty”, “constraining”, and “superfluous”

Figure 10. Corpus negative or positive sentiments (bing).

Figure 11. The ten most frequently repeated positive and negative words (bing).
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such as ‘disrupt’, ‘delay’, and ‘problem’. Besides, the 
presence of emotions such as ‘trust’ and ‘anticipation’ 
indicates that a large portion of news articles would 
convey a promising perception of the financial and 
operational aspects. These sections include words 
such as ‘nation’, ‘risk’, and ‘time’ (Sontake, Jain, and 
Singh 2021). On the other hand, the feeling of fear also 
suggests that words like ‘risk’, ‘watch’, ‘case’, and 
‘delay’ played a role in the development of this feeling 
(Anton and Miller 2005).

Suppose we eliminate the positive and negative 
feelings from the text and look at other feelings in 
the text using the ‘nrc’ dictionary. In that case, the 
results of different emotions can be seen in Figure 16.

We use three different dictionaries to understand the 
emotions of the text, which results are slightly different 
from each other, and each evaluated the text from a 
different aspect. However, it turns out what emotions 
exist in the text in general. Negative feelings are highly 
visible in the text, suggesting the problems created on 
the logistics and supply chain at a global level.

Various and useful analyzes can be made at the 
word level, but sometimes it is useful and necessary 
to look at larger units such as sentences. At the end of 
this section, the text emotions are examined not in 
words but as text sentences. The sentence-level analy
sis allows us to evaluate the emotions of the text with a 
different approach. We initially broke down the text 
into sentences and then matched it using the ‘AFINN’ 
dictionary to calculate the score of emotions for the 
whole text in terms of sentences. The output of this 
analysis is plotted as a thermal map representing dif
ferent sentiments as different colours throughout the 
text as shown in Figure 17.

Results and discussion

In this study, we used text mining analysis to explore and 
evaluate the impact of the coronavirus on processes in 
logistics and supply chain management. We conducted 
various analyses, including term frequency, n-grams, cor
relation analysis, and sentiment analysis of the textual 
data from articles on news and business websites on the 
topic of supply chains and coronavirus. We then grouped 
the frequently recurring topics in the area of coronavirus 
and supply chain into five categories based on the results 
obtained: (i) Factories and products; (ii) Governments and 
organisations; (iii) Hygiene and health; (iv) Evaluation and 
analysis; (v) Problems and obstacles.

Figure 12. Word cloud of positive and negative words (bing).

Figure 13. Density of negative or positive sentiments (AFINN).
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The classification shows the sections and issues in 
the supply chain that are affected by the coronavirus. 
Suppliers and factories are the first levels of the supply 
chain that faced many problems, including labour 
shortages, reduced production capacity, quarantine, 
compliance with health protocols, and changes in the 
demand of the products. On the other hand, govern
ments and organisations played a crucial role during 
this period in determining preventive policies for pro
tection against the COVID-19 disease and the survival 
of the industry and economy of countries. For example, 
restricting the import and export of goods from the 
country directly affects the global supply chain. 
Moreover, it seems indispensable that each member 
of the supply chain examines and evaluates the supply 

chain and makes the right decision depending on the 
circumstances, as such problems and obstacles have 
never been encountered in the global supply chain at 
this level.

The most obvious observation from the senti
ment analysis of the texts is the presence of many 
negative emotions. The analysis of negative words 
can reveal the problems that occurred to the logis
tics and supply chain due to the spread of the 
coronavirus. The seven problems and obstacles are 
listed in Table 5.

In the proposed classification, the impact of the 
coronavirus on global supply chains is categorised 
into the dimensions of break and failure, instability, 
slowness and delay, restrictions and disruptions, 

Figure 14. Corpus level sentiments (Loughran).

Figure 15. Corpus level sentiments (nrc).
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shortage, poor performance, and spoilage and loss. 
Each dimension has its keywords of choice as problem 
and obstacle. It is worth noting that each of these 
problems, at a specific time and in a given area, can 
potentially affect the entire global supply network and 
influence the performance of the relevant stake
holders. Also, these problems may not be indepen
dent; in other words, several factors have chain 

reactions that affect all or part of a global supply 
chain. The causes of these problems and obstacles 
are different. For example, a pandemic outbreak 
directly leads to transportation disruption; this would 
affect the stages of the supply chain that are more 
dependent on transportation, such as distribution 
and supply.

Managerial insights

The results of this study are relevant to supply chain 
managers and business owners. These findings 
allow them to identify possible damage in their 
supply chains and make the right decisions in the 
event of similar circumstances. This study could also 
be of interest to government officials and policy
makers. In general, this study presents several prac
tical concepts:

Given the interconnectedness and interrelationship 
of factors and units of a supply chain, managers need 
to consider all aspects of a chain from the upstream to 
the downstream to make better decisions. With pro
duct supplies being disrupted due to transportation 
restrictions and reduced production, managers need 
to consider several suppliers to procure the required 
goods. Supplier selection depends on shipping route 
decisions.

Table 5. Challenges for supply chains due to COVID-19 pandemic.

No.
Problems and 

Obstacles Keywords Description

1 break and failure disrupt, 
break, 
interrupt

The coronavirus not only broke supply chains but caused them to stop completely in some cases. Many 
countries completely shut down the ongoing global supply chain due to applying quarantine and 
banning the import of goods (Barman, Das, and De 2021; Sarkar, Debnath, and Reang 2021; Sontake, Jain, 
and Singh 2021).

2 instability risk, 
threat, 
tension

Due to the different and widespread waves of the coronavirus outbreak and the identification of new virus 
strains, the adoption of policies by individual countries and the application of different restrictions during 
different time intervals constantly created instability and uncertainty in supply chains (Grida, Mohamed, 
and Zaied 2020).

3 slowness and 
delay

delay, 
slow

The timely supply of goods faced troubles in the pandemic period since applying restrictions and reducing 
capacity, and creating social distancing and other enforced policies to reduce the prevalence of the 
coronavirus slowed down supply chain processes (Barman, Das, and De 2021; De Vito and Gómez 2020; 
Sontake, Jain, and Singh 2021; Stephens et al. 2020; Tan and Aviso 2021).

4 restriction and 
disruption

restrict, 
limit, 
outbreak

Many constraints involved the supply chains, ranging from the lack of human resources for production and 
transportation to freight restrictions inside or outside countries, all of which disrupted the supply chains 
(Barman, Das, and De 2021; Sarkar, Debnath, and Reang 2021; Sontake, Jain, and Singh 2021; Stephens 
et al. 2020; Tan and Aviso 2021).

5 shortage lack, 
shortage

The quarantine decreased working hours and reduced the use of the manufacturers’ capacity. On the other 
hand, the additional customer demand for some products during the quarantine period caused shortages 
in all industries (Barman, Das, and De 2021; De Vito and Gómez 2020; Sarkar, Debnath, and Reang 2021; 
Stephens et al. 2020).

6 poor performance fear, 
shock, 
panic, 
stress, 
concern, 
nervous

When people work in supply chain management or related activities, their emotions affect it. Thus, supply 
chain operated outside their previous patterns during this period, and performance was frequently 
insufficient. For example, online sales of products received much more attention, while many restaurants 
and hotels were closed (Barman, Das, and De 2021; Mahajan and Tomar 2021; Rizou et al. 2020).

7 spoilage and loss loss, 
miss

The pandemic greatly affected perishable products, such as food. This problem was observed from the 
beginning to the end of related supply chains and resulted in product loss. It is noteworthy that in many 
cases agricultural products were not collected due to labor shortages and were left to rot on the 
agricultural lands. On the other hand, the slowness, disruption, and lack of demand led to product loss 
throughout the supply chain (Aday and Aday 2020; Barman, Das, and De 2021; De Vito and Gómez 2020; 
Rowan and Galanakis 2020; Sarkar, Debnath, and Reang 2021).

Figure 16. Corpus level sentiments without positive and nega
tive (nrc).
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In general, the coronavirus pandemic and its effects 
have challenged production and distribution systems. 
Thus, these should be revised, and new and more inter
connected management forms are also needed. Due to 
the many exports and imports restrictions, countries are 
better off being less dependent on external factors and 
should focus on domestic producers.

The survival of jobs and businesses depends on their 
ability to deal with this situation as a turning point. 
Therefore, accurate decision-making seems to be highly 
important to strengthen companies. Adapting to new 
features and consumer habits seems essential. Virtual 
acquisitions have become very common during the 
pandemic and are unlikely to lose their status. Hence, 
it is crucial to pay attention to this issue.

As the market has been dramatically affected by the 
outbreak of this disease, government officials need to 
support producers so they can reach their full potential. 
Government interventions and supports can help to 
maintain the balance in the markets. Governments can 
also use the capabilities of communications media to 
control rumours that create tensions in market demand.

Some of the problems and risks are related to 
hygiene and health issues in the supply chain. Thus, 
the required facilities should be carefully disinfected to 
prevent infections and thus reduce the impact of the 
coronavirus on employees. This will prevent the spread 
of the virus and reduce the number of human resource 
illnesses. These measures would enhance the consu
mers’ confidence to make purchases at these stores. In 
general, organisations and governments need to pay 
more attention to improving the quality of life of citi
zens and the general health of society.

Conclusions

This study was done based on online articles and news 
that contained the latest news about the effects of the 
COVID-19 pandemic on logistics and supply chains all 

around the world by using text mining. The text 
mining approach contributed to finding the patterns 
and features in the articles, so that we could identify 
different aspects of the pandemic’s impacts. After find
ing the impacts, we suggested some managerial 
insights to mitigate the negative impacts of corona
virus in order to manage the supply chain.

Although this research suggested valuable insights, 
there are some limitations. This paper did not analyse 
the publication dates of the articles, which could lead 
to further information and discussion if the time track 
is taken into account. Moreover, English online articles 
were analysed, while incorporating other databases 
and non-English contexts could provide broader 
results and investigate some local problems. Using 
further tools for text mining including other program
ming languages such as Python can provide some 
more findings. Furthermore, this study focused on an 
overview of all impacts of COVID-19 on supply chains 
and logistics; further research could address specific 
issues such as economics and manufacturing or focus 
on specific members of the supply chain such as retai
lers and customers.
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