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Although scholars in management recognize the value of harnessing big data to under-
stand, predict and respond to future events, there remains little or very limited overview of
how various analytics techniques can be harnessed to provide the basis for guiding scholars
in studying contemporary management topics and global grand challenges raised by the
COVID-19 pandemic. In this Methodology Corner, we present a review of the method-
ological innovations in studying big data analytics and how they can be better utilized to
examine contemporary organizational issues. We provide insights on methods in descrip-
tive/diagnostic, predictive and prescriptive analytics, and how they can be leveraged to
study ‘black swan’ events such as the COVID-19-related global crisis and its aftermath’s
implications for managers and policymakers.

Introduction

The spread of the COVID-19 global pandemic has
generated an exponentially mounting and extraor-
dinary volume of data that can be harnessed to
improve our understanding of big data manage-
ment research as well as exemplifying the necessity
among scholars, practitioners and policymakers
for a better and deeper understanding of a range
of analytical tools that could be utilized to better
anticipate and respond to such unforeseen ‘black
swan’ events and risks (see Ienca andVayena, 2020;
Wang, Ng and Brook, 2020; World Health Organ-
isation, 2020a). In the face of COVID-19, which
has led to more than 26 million cases and over
800,000 fatalities, impacting over 200 nations at
the time of writing (Worldometers, 2020), many
governments have been forced to forge a closer
relationship with science and lean towards data-
driven decisions for effectively responding to the
unprecedented challenges caused by COVID-19.

Indeed, advancements and proliferation of differ-
ent technologies have culminated in unprecedented
production of mobile, digital devices and a vast
amount of structured and unstructured data to
be mined by firms and governments for sound
and timely decision-making (Han, Park and Oh,
2016;Wedel andKannan, 2016;Wu,Hitt and Lou,
2020). For instance, Henke, Puri and Saleh (2020)
indicate that ‘organisations are standing up analyt-
ics capabilities in a matter of weeks to inform busi-
ness responses to COVID-19 challenges and pre-
pare for the future’. Henke, Puri and Saleh (2020),
in a McKinsey’s report, suggest that such data an-
alytics capabilities could offer between $9.5 trillion
and $15.4 trillion in annual economic value to or-
ganizations. These trends show that big data ana-
lytics potentially offers important insights to man-
agers and policymakers alike. From the 1800s to
modern times, the time for new technologies to dif-
fuse has shrunk from around 100 years to within
a decade for multiple technologies (Comin and
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Hobijn, 2004; World Bank, 2008), thereby usher-
ing in a new environment where access to technolo-
gies, information and data has become increasingly
common across the globe.

Although there has been amassing of both un-
structured and semi-structured data across the
globe on such exogenous shocks (Dai et al., 2019),
much of the current growing data remains un-
tapped, to the detriment of wider society and pol-
icy. As recently observed by The Economist (2017),
‘the world’s most valuable resource is no longer oil,
but data’ (p. 7). The issue of the world’s under-
utilized asset is exacerbated by a growing num-
ber of methodological approaches, but we lack a
deeper understanding of the different techniques
and how some can be utilized in concert to improve
researchers’ approaches and tackle new global is-
sues such as COVID-19. Indeed, data-driven de-
cisions and analytics capabilities are particularly
valuable to organizations in terms of fostering pro-
cess innovation (Wu, Hitt and Lou, 2020; Wu,
Lou and Hitt, 2019), supply chain design manage-
ment (e.g. Waller and Fawcett, 2013), knowledge
management (Khan and Vorley, 2017) and qual-
ity of decision-making (cf. Shamim et al., 2019).
Harnessing the potential of big data analytics is
crucial for firms to mitigate the impact of global
crises, like the scale of COVID-19. COVID-19 has
prompted organizations to turn to real-time ana-
lytics tools and seek dependable and reliable infor-
mation to better understand the effects on their ac-
tivities (Kent, 2020). By mobilizing and analysing
the data around exogenous events such as COVID-
19, governments and firms would be better able
to design their services, directives and guide-
lines, which ultimately lead to more well-grounded
decisions. Among the benefits, analytic models
provide an opportunity to explore ‘worst-case,
best-case and most-likely scenarios’ (Kent, 2020,
n.p.).

Given the extremely rare – and difficult to
predict – adverse effects on national economies
and businesses, the COVID-19 pandemic can be
construed as a ‘black swan’ event (Yarovaya,
Matkovskyy and Jalan, 2020). Firms can use big
data analytic techniques to deal with extreme un-
certainties such as those caused by the current
COVID-19 pandemic. For instance, firms are us-
ing big data analytics to manage and mitigate un-
certainties and bottlenecks in supply chains. It is
in such a context that the current crisis not only
demands a review of the existing range of meth-

ods and approaches, but also how best to pursue
innovation in methodology to foster a better un-
derstanding of new global challenges. Against this
backdrop, the purpose of this paper is to review
the literature on descriptive and diagnostic, predic-
tive and prescriptive analytics for big data to out-
line how they can be harnessed in studying these
emerging challenges.

Theoretically, our study contributes to big data
analytics research (Amankwah-Amoah and Ado-
mako, 2019; Khan and Vorley, 2017; Sena et al.,
2019; Sheng,Amankwah-Amoah andWang, 2017,
Sheng, Amankwah-Amoah, Wang and Khan,
2019) and the ongoing discourse on COVID-19
in management research (cf. Amankwah-Amoah,
2020; Beech andAnseel, 2020; Budhwar and Cum-
ming, 2020; Verbeke, 2020) by highlighting the
range of existing big data analytics techniques and
how they can be mobilized to improve scholarly
understanding and inform managerial and public
policy around global pandemics. In addition, be-
yond providing a comprehensive review of the lit-
erature on big data analytics, we outline how these
can be leveraged in addressing contemporaryman-
agement issues stemming from COVID-19 and be-
yond.

The rest of the paper is structured as follows.
First, we introduce our approach to the review of
the literature and outline different analytics meth-
ods in use. We then highlight some recent analyt-
ics studies by management scholars. Based on our
assessment of various approaches and techniques,
we outline methodological innovations and pro-
pose new ways of advancing analytics and study-
ing current global crises such as COVID-19 in the
context of big data.

Big data analytics: Methods in use

In this section, we survey popular techniques of
big data analytics used in the business manage-
ment disciplines. To that end, we collected em-
pirical and analytical articles that performed big
data analytics techniques. The survey of literature
followed the general guidelines for a scoping re-
view (Arksey and O’Malley, 2005). We used EB-
SCOhost Business Source Complete as the main
database to commence the literature search, zoom-
ing in on academic articles that were written in En-
glish and published in management journals from
2011 to July 2020.

© 2020 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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In generating a preliminary list of studies,
a range of relevant terms and keywords were
searched for in the title, abstract and key-
words of articles. The relevant terms used in
the search included ‘big data research’, ‘big
data analytics/analysis’, ‘big data methodol-
ogy(ies)/method(s)’, ‘big data technique(s)’, ‘de-
scriptive/diagnostic analytics’, ‘predictive analyt-
ics/analysis’ and ‘prescriptive analytics/analysis’.
We restricted our search list to the business and
management top-ranked journals listed in the
Academic Journal Guide 2018.1 The initial search
yielded over 170 results. The selection process
started with reading the abstract to ensure the
research topic centres around analytics. Next,
the entire article was screened to understand the
research aim and design. About 50 articles are
conceptual pieces that present a theoretical lens
of how organizations should develop big data
analytics capabilities to create competitive ad-
vantages in a general sense. These articles were
excluded from our analysis because they provide
little information on the technical frontier. The
remaining outputs are all empirical studies. Each
article was carefully read to ensure the selected
studies focus on analysing big datasets with an ap-
plication of one or multiple analytics techniques.
We thus removed articles that aim to develop
architecture or improve the framework of data ac-
quisition, storage and processing without explicit
business implementation. The final sample covers
82 articles published over the past decade.

In reviewing each article, key information
about the methodology and application areas was
recorded. Theoretical development in research
on big data analytics has strived to incorporate
several perspectives to synthesize the existing
body of knowledge and set the agenda for future
research. In light of the main focus of the current
study, which is to compile a list of data analytics
methods for firms and researchers to reflect on
how to strategize data in business responses to
– and recovery after – the pandemic, we draw
on the taxonomy of analytics developed in the
current literature, including descriptive, predictive
and prescriptive analytics (Wang et al., 2016), to
summarize the methods in use. Following that, we
discuss a few methodological trends that emerged
from the findings of our survey.

1https://charteredabs.org/academic-journal-guide-2018/.

Descriptive and diagnostic analytics

Taking on a retrospective view of what happened
in the past, descriptive and diagnostic analytics
present data in an understandable format and in-
vestigate the cause and effect relationships. De-
scriptive data analysis summarizes past data to
provide an overview of potential patterns or trends
embedded in data, which is also known as business
reporting (Delen and Demirkan, 2013). A static
report relies on statistical calculations of histori-
cal data to identify the distributions over a sam-
ple or a population. A dynamic view of business
performance uses a wide range of visualization
techniques – such as a dashboard with a graph-
ical interface or an interactive graph, which in-
forms decision-makers about the current situation
in a timely and continuous way. Going beyond
a surface examination, diagnostic analytics pro-
vides an historical account, from which problems
and opportunities within existing operations can
be identified. Causal-explanatory statistical mod-
elling is the normal approach employed. Relying
on statistical inference, researchers test theoretical
reasoning-supported hypotheses and assess the ex-
planatory power of the causal models.

Predictive analytics

Predictive analytics concerns what will happen in
the future and is generally considered as the use
of ‘statistical techniques to analyse current and
historical facts to make predictions about future
events and/or behaviour’ (Lehrer et al., 2018, p.
429). A broader conceptualization suggests that
‘predictive analytics include empirical methods
(statistical and other) that generate data predic-
tions as well as methods for assessing predictive
power’ (Shmueli and Koppius, 2011, p. 553). We
classify predictive analytics techniques into three
categories: statistical inference, machine learning
and methods for analysing unstructured data. Ta-
ble 1 shows the mainmethods utilized in predictive
analytics.
This review demonstrates that the conventional

methods in the context of big data highlight the
capability of statistical and econometrics mod-
elling in dealing with extremely large and high-
dimensional structured data. Research in this line
explores the plausibility of statistical approaches
in the context of predictive modelling on big data,
such as structural equation models (e.g. Evermann

© 2020 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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and Tate, 2016), multilevel linear regression (e.g.
Saboo, Kumar and Park, 2016), linear mixed mod-
els (e.g. Pérez-Martín, Pérez-Torregrosa and Vaca,
2018) and logit regression (e.g. Moeyersoms and
Martens, 2015), among others. These multivariate
approaches are refined to address issues like en-
dogeneity, heterogeneity and autocorrelation (Sa-
boo, Kumar and Park, 2016). With the inclusion
of a large volume of information generated from
diverse sources in real time, conventional methods
uplifted to a big data level have demonstrated the
statistical and predictive power required to under-
stand a phenomenon more comprehensively.

While statistical methods can still be useful
for medium to large-sized data, they rely on
well-defined questions and models to make in-
ference and prediction. It appears inadequate for
analysing very large datasets and diverse types of
structured and unstructured data where an ‘algo-
rithmic approach’ (Tonidandel, King and Cortina,
2018, p. 527) is required. Algorithmic approaches
emphasize the exploratory and data-driven process
of generating and validating a predictive model.
The core of the algorithmic approaches is machine
learning, which generally subdivides into super-
vised, unsupervised and semi-supervised learning
models (Sivarajah et al., 2017). In the management
field, supervised learning is often used to predict
future outcomes formed on regression and clas-
sification (Grover et al., 2018). Management re-
searchers have exploited algorithms to solve a wide
range of business problems (see Table 1). In partic-
ular, machine learning and neural networks are of-
ten employed in forecasting demand and sales, and
the forecasting accuracy is expected to be improved
with the use of analytics due to the enriched pool
of historical and current data.

In addition, analysing both structured and un-
structured data becomes an important source
for understanding patterns in data. For example,
natural language datasets present extraordinary
versatility. User-generated content is frequently
analysed to understand and predict customer
behaviour. Coupled with unsupervised learning
methods such as clustering and dimension re-
duction, an analysis of the semantically coherent
groups and themes emerging from textual corpus
or images is found to be helpful to assist opera-
tional decisions (see example studies in Table 1).
In addition to textual data, other types of unstruc-
tured data, such as GPS and satellite-based track-
ing data, social networks, mobile app and web us-

age data, also presented significant value in eval-
uating and improving business practices. The un-
structured data introduces generous information
by extracting knowledge from which we can cre-
ate informed and proactive interventions. Readers
can refer to Balducci and Marinova (2018) for a
comprehensive list of computational methods in
marketing research, which is also useful and can
be applied in many other management fields.

Prescriptive analytics

Addressing questions like ‘what should I do’ and
‘why should I do it’, prescriptive analytics is less
exposed as compared to the descriptive and pre-
dictive analytics discussed in the previous sections.
Sivarajah et al. (2017) argue that prescriptive so-
lutions determine actions and evaluate their im-
pact on business objectives, requirements and con-
straints and, in doing so, support business ana-
lysts inmaking decisions. Prescriptive analytics has
recently attracted increasing research interest and
been considered as the next step towards the de-
velopment of business analytics, resulting in opti-
mized decision-making for business performance
improvement (Larson and Chang, 2016; Lepeni-
oti et al., 2020). Šikšnys and Pedersen (2016) con-
sider prescriptive analytics as the most sophisti-
cated type of business analytics, that is capable
of generating the greatest intelligence and value
for businesses. In the systematic literature review
of prescriptive analytics, Lepenioti et al. (2020)
conclude that as a critical advancement in ana-
lytics, prescriptive analytics can improve decision-
making and process effectiveness. Through review-
ing the relevant articles on prescriptive analytics,
we classify the prescriptive analytics methods into
four main categories: mathematical programming,
simulation, evolutionary computation and logic-
based models, as illustrated in Table 2.
Most of the articles on prescriptive analytics

concentrate on optimization methods and algo-
rithms. Among them, linear programming and
its extensions (e.g. mixed integer linear program-
ming and binary linear programming) are most
frequently used. Due to the uncertain nature
of many problems, stochastic optimization is
deployed when an objective function contains
random elements. There is also increasing use of
Bayesian optimization, a technique for efficiently
optimizing complex objective functions with
computationally expensive function evaluations

© 2020 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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(Lepenioti et al., 2020). Evolutionary com-
putation, biological evolution-inspired algo-
rithms for global optimization (Bäck, Fogel
and Michalewicz, 1997), are used to provide
approximate solutions when problems become
too complex to get optimal solutions with the
above-mentioned optimization methods. Simu-
lation is often utilized in prescriptive analytics
with the purpose of improving the effectiveness
of decision-making of humans or decision logic
embedded in applications (Lepenioti et al., 2020).
Simulation is particularly useful to test new ideas
about business and management decisions as
it can illustrate the eventual effects of different
conditions and alterations on an existing process
or system. Logic-based models are often used in
prescriptive analytics applications for supporting
proactive decision-making on the basis of domain
expert knowledge. Nevertheless, with the increas-
ing availability of data for model development,
Lepenioti et al. (2020) call for prescriptive analyt-
ics models to be less dependent on domain expert
knowledge and more dependent on data-driven
approaches such as data mining and machine
learning methods.

Current methodological trends

By reviewing the techniques adopted in the recent
big data studies, we observe a few methodological
trends in the development of business and man-
agement research in this field.

Diversified data in place. Big data is character-
ized by high volume, velocity, variety and complex-
ity. Nevertheless, the benefits of big data analytics
appear not to be derived from the enormous size
of the data, but only emerge when working with
fine-grained data (Bradlow et al., 2017; Martens
et al., 2016). It is observed that many studies com-
bine various sources of data that enable a 360-
degree view of the study object. This may include
large structured datasets and various types of un-
structured data such as text, newsfeeds, tweets, so-
cial bots, social media and web data. Data diver-
sification requires a hybrid of two or more meth-
ods to process and analyse data. A typical ex-
ample is to use machine learning approaches to
quantify unstructured data and include them as in-
puts into statistical models to offer computational
solutions. These data sources are complementary
in relation to improving predictive performance.

Meanwhile, considering the variability and com-
plexity of big data, studies in this area tend to com-
pare the results of several algorithms or combine
a few algorithms to optimize the predictive power.
But choosing the best-performing algorithm is not
straightforward. No one algorithm could possibly
fit the data better in all cases, and scholars have
suggested selecting the model offering ‘the best
balance between bias and variance’ (Diana, 2018,
p. 149).

Mixed types of analytics. Due to the complexity
of the studied problems and the above-mentioned
data diversity, big data research often adopts a
mixed-methods approach that combines various
analytics to analyse multi-structured (structured
and unstructured) and multi-sourced data (Wedel
and Kannan, 2016). Predictive analytics is often
built based on insights from descriptive analytics,
such as performing and presenting social network
analysis with data visualization (Chang, 2018) and
developing a visual analytics and reporting system
for supply chain management (Park, Bellamy and
Basole, 2016). Predictive analytics can be incorpo-
rated in the prescriptive analytics applications so
as to enable organizations to improve optimiza-
tionmodels based on feedback received from data-
driven predictive analytics models (e.g. Bertsimas
and Kallus, 2019; Huang, Bergman and Gopal,
2019; Srinivas and Ravindran, 2018; Zhi, Wang
and Xu, 2020). Indeed, prescriptive analytics – in
conjunctionwith descriptive and predictive analyt-
ics approaches such as datamining,machine learn-
ing and data visualization – is proven to substan-
tially improve the efficiency and effectiveness of
analytics by feeding data-driven inputs forward to
parameterize and build prescriptivemodels, as well
as feeding synthetic data back to tune predictive al-
gorithms (Greasley and Edwards, 2019).

Technological frontier. While the majority of re-
viewed studies employ the aforementioned analyti-
cal approaches, recent breakthroughs in computer
science have received increased attention of man-
agement scholars. Advanced technologies, such as
artificial intelligence (AI) and robotics, have been
brought to the forefront of discussions. AI of-
ten appears together with the underlying machine
learning algorithms, such as artificial neural net-
works (ANNs), employed to fully automate data
processing andmodel building (e.g. Kim, Park and
Suh, 2020; Lee et al., 2020; Pitt, Bal and Plang-
ger, 2020). Compared to conventional machine

© 2020 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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learning algorithms, deep learning algorithms –
such as convolutional neural networks (CNNs) or
recursive neural networks (RNNs) – are gaining
popularity, with superior performance (Fang et al.,
2020). Despite the substantial benefits of AI and
embedded algorithms, a number of studies imply
that the key for success is human–computer col-
laboration instead of relying on the intelligence
of one party (Liu et al., 2019; Yan et al., 2017).
Moving forward, the black box of AI and deep
learning needs to be unmaskedwith explainable AI
(XAI) techniques to achieve both prediction accu-
racy and explainability (Rai, 2020).

Harnessing analytics to tackle some of
the contemporary mainstream
management research agenda/challenges
and COVID-19 related issues

Principally dominated by epidemiological mod-
els, national governments and healthcare author-
ities have relied on modelling expertise extensively
to make important decisions in combating coro-
navirus outbreaks and mitigating the economic
and social effects on different communities. Given
the unparalleled shock triggered by COVID-19,
hard to predict as a ‘black swan event’ (Yarovaya,
Matkovskyy and Jalan, 2020), there is a need for
better understanding of analytics techniques to
help organizational leaders and managers better
identify looming challenges and make sense of
their environments and make data-driven quality
decisions. Such methods can help businesses to
cope with extreme uncertainties and unpredictable
events. For example, firms can utilize big data an-
alytic methods to make effective decisions about
uncertain events such as selecting a particular mar-
ket for investment, predicting potential risks and
growth in their respective sectors, identifying po-
tential alliance partners and suppliers, or develop-
ing new products and services for customers. In ad-
dition, big data analytic methods can enable busi-
nesses to deal with uncertainties associated with
the black swan event, such as the wellbeing of
their employees, making sound financial decisions
and effectively and efficiently managing supply
chain safety and other extreme external political,
legal, economic and social risks (cf. Henke, Puri
and Saleh, 2020). Black swan events such as those
caused by COVID-19 can also amplify business

failures (Amankwah-Amoah, Khan and Wood,
2020), and firms could utilize big data analytics
methods tomitigate external risks and reduce busi-
ness failures through sound business planning and
forecasting. Therefore, from emergency hospital
operations management to supply chain resilience
development, different analytics approaches can
play an important role in the immediate response
to the COVID-19 pandemic and the economic re-
covery after the pandemic. Drawing insights from
the review of the different analytics techniques –
including descriptive, predictive and prescriptive
analytics – provides an opportunity to outline how
they can be harnessed to study some of the con-
temporary management topics and COVID-19 is-
sues, including: the future of work (human re-
sources and organizational behaviour-related chal-
lenges), new marketing practices with changing
consumer behaviour, product/service development
and innovation, global value chains, challenges
in sustainability, governance and public policy as
demonstrated in Table 3 . We set out future direc-
tions for management scholars to explore how to
employ data analytics to help businesses respond
to – and recover from – the global crisis caused by
the COVID-19 pandemic.

Future of work

The first area of our focus here relates to what
we broadly view as ‘future of work’ (human re-
sources and organizational behaviour-related chal-
lenges) issues. The dynamic changes in the global
economy – some precipitated by pandemics and
other by technological development – have led to
the destruction of jobs. There is a need to ex-
amine these megatrends and their effects on the
labour market. As demonstrated in Table 3, there
are a number of promising questions that can be
pursued utilizing the techniques noted. From a
strategic human resources perspective, organiza-
tional leaders will be able to predict the perfor-
mance of individual employees and teams via min-
ing internal digital existence such as emails, chats
and employee-generated content, combined with
data from human resources information systems
and performance management systems (Leonardi
and Contractor, 2018). Besides, insights from the
review suggested that analytics has the potential to
provide a deeper understanding of work arrange-
ments, work design and routines. In the COVID-19
pandemic, homeworking has become a new norm

© 2020 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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for many office workers. With this new norm of
‘working from home’, managing employees whilst
fostering social interaction is a huge challenge for
many organizations. ‘People analytics’ (Isson and
Harriott, 2016; Leonardi and Contractor, 2018),
with descriptive and diagnostic approaches, can be
used to stabilize current operations by collecting
and analysing data on employees’ needs, home sit-
uations, workloads and additional stressors (Gray,
2020). Moving to the re-opening phase, predictive
analytics can help predict the behavioural changes
of employees caused by the COVID-19 crisis
(de Haas et al., 2020) and therefore plan for the
return to the workplace. Merged with employees’
personal information, a data pool of employees’
health status, working conditions, performance,
and so forth during quarantine across different de-
partments and locations will provide an effective
means to look at redesigning jobs towards embrac-
ing and monitoring home-based working, creat-
ing conditions for motivating the workforce and
teams while maintaining social distancing, prior-
itizing positions to return to the office and identi-
fying jobs to be eliminated, re-imagined or created.
For example, Accenture launched an analytics-
driven platform called ‘People + Work Connect’
that pools non-confidential and aggregated work-
force information (e.g. location and experience) to
help bring laid off or furloughed employees back
to work quickly.

Changes in consumer behaviour and new marketing
practices

Stemming from COVID-19, social distancing and
quarantines have forced people to change their
consumption behaviour. Such a crisis poses ex-
treme uncertainties and a survival threat to brick-
and-mortar businesses, and weakens their compet-
itiveness (Amankwah-Amoah, 2018). Many retail-
ers have experienced a sudden drop in sales for
offline outlets, while demand for online groceries
and quarantine essentials has hiked up by an unex-
pected amount. Due to the reduced traffic to phys-
ical stores, retailers who have the technological ca-
pability have learnt to improvise by transitioning
to online product selling and delivery. These cir-
cumstances spark changes in consumer shopping
habits, with customers self-serving or switching
to services they are not used to patronizing. This
change in consumer behaviour may be temporary,
but it could be sustained even when the critical

stage of the crisis passes (Sheth, 2020). Moreover,
consumers’ perceptions and attitudes towards a
brand or business may also change, depending on
the actions taken by firms during this extreme pe-
riod (He and Harris, 2020). For instance, con-
sumers’ awareness and opinions about a brand
may be shaped or re-shaped by the social respon-
sibility that business takes on (e.g. donating, pro-
ducing hand sanitizer and face masks, supporting
communities with an offer of empathy letters, give-
aways, promotions, and so on).
The changes in consumer behaviour will require

an adaptation of marketing practices to the cur-
rent context, which also leads to new opportunities
with the help of data analytics. In the middle of
the crisis, it is important to collect data on a con-
tinuous basis in order to meet the evolving needs
of consumers. On the one hand, the real-time data
on sales, inventory, operations and market trends
should be monitored to identify changes in the
market through data mining and descriptive an-
alytics. For example, Google launched a platform
called Rising Retail Categories to help brands
and manufacturers to track search interest across
retail categories and locations. This enables firms
to understand contemporary culture and develop
a rapid response to an emergency (Swaminathan,
2018). On the other hand, scholars have suggested
that brands should strengthen digital communi-
cations and interactions via online channels with
customers during the emergency (Pantano et al.,
2020). It offers an opportunity to create an inte-
grated data pool with abundant information, by
soliciting which can provide a clear path moving
forward. For instance, social media feeds help
gauge customers’ emotional reaction to brands
and the multimedia content can be analysed
with machine learning and AI to measure the
effectiveness of marketing methods – such as ad-
vertisements and other brands’ influencers in the
lockdown (Taylor, 2020). Using machine learning
and data mining techniques to analyse e-CRM
captured data throughout the customer journey
– such as customer preferences and purchasing
habits revealed by web clickstream, online chats,
web forums and so forth – is useful for firms to pre-
dict demand and manage customer relationships.
An analytical upgrade can fundamentally improve
marketing methods and innovation capabilities
(Wang et al., 2020) to be more agile in responding
to the crisis, or when markets get back to ‘normal’.
Furthermore, in the longer term, we encourage
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scholars to explore the adoption of AI and
robotics solutions in developing marketing re-
silience, which appears to be an unexplored area
(Grewal et al., 2020). The use of new technologies
in marketing can potentially enhance customer
experiences by offering support to e-retailing,
sales, customer service, and so on (Davenport
et al., 2020).

Product/service development and innovation

While many companies are struggling to survive
during the COVID-19 pandemic, with customers
under lockdown, shops shuttered and cash flow
drying up, companies that sell essential items and
basics (e.g. grocery stores) are doing well, espe-
cially those with a strong online presence. While
service sectors including aviation, travel, entertain-
ment, tourism and restaurants have been hit hard-
est as customers are more cautious about going
out for leisure or entertainment, other businesses –
such as delivery services, online entertainment, on-
line shopping, online education and solutions for
remote working – are thriving. It will take some
time before businesses return to normality; and
this ‘business normality’ may never be the same
again considering the uncertainty of the COVID-
19 pandemic, asmillions of consumers are creating
and reinforcing their online buying behaviours.

These behavioural changes are already moving
towards completely changing the market land-
scape for years to come, which requires businesses
to think hard and innovatively about their prod-
ucts/services as well as new ways of producing
and delivering them during the pandemic and in
the economic recovery when we come out of the
pandemic. In this regard, prescriptive analytics
enables businesses to configure and test new inno-
vations in products, service processes and business
models. Besides, while big data-driven insights
are helping epidemiologists, scientists and policy-
makers to comprehend and tackle the impacts of
the COVID-19 pandemic, real-time internal and
external data on customers’ purchasing records,
employees’ information, operations’ transactional
data and social media can also support firms to
understand the change in consumer behaviour
and the evolving market landscape. Rolls-Royce
established a new alliance of data analytics that
makes use of traditional economic, business,
travel and retail datasets as well as behaviour and
sentiment data, to provide new insights on the

impacts of COVID-19 and support businesses in
the economic recovery. Descriptive and predictive
analytics can help businesses to better understand
consumer behavioural changes and foresee future
demand for products/services. For instance, Hall
et al. (2020) identify patterns of consumption
displacement for the hospitality and retail sectors
in the Canterbury region of New Zealand through
analysing consumer spending data during the
COVID-19 outbreak.

Operations and e-supply networks

COVID-19 has brought significant disruption to
global supply chains from the critical movement
of people, finished goods, raw materials to fac-
tory operations and supply chain partners’ oper-
ations. For instance, many businesses’ operations
and staffing are dramatically altered because of
social-distancing measures and the halt of ma-
jor European automotive manufacturers’ produc-
tion networks means the breakdown of the entire
supply chains. Meanwhile, innovation and digital
transformation will play an important role in eco-
nomic recovery in the aftermath of the pandemic
(Chesbrough, 2020; Hartmann and Lussier, 2020).
For example, companies such as Amazon and
Ocado that leverage advanced technologies such as
robots andAI tomanage their operations and sup-
ply chains have already proved to be winners dur-
ing the COVID-19 pandemic (Kahn, 2020). Logis-
tics service providers are able to overcome adverse
conditions to provide essential supplies to hospi-
tals and consumers with the support of digital
technologies and Internet platforms. New models
of workflow can be created with digital informa-
tion and connectivity, transforming the traditional
supply chains into e-supply networks, where orga-
nizations are connected with complete supply net-
works to enable end-to-end visibility, agility, col-
laboration and optimization (Dolgui, Ivanov and
Sokolov, 2020; Ivanov, Dolgui and Sokolov, 2019).

While many companies are preoccupied with
dealing with the immediate impact on their people,
customers, suppliers and broader supply network
partners, other organizations have gone further
to restore supply chain operations and prepare
for ‘the new normal’ regarding the manner in
which supply and demand are matched. In re-
cent times, real-time data (e.g. transactional data,
sensor data, GPS data) are being constantly gen-
erated and collected along supply chains, big data
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analytics approaches are also being used for
critical operations, optimization and supply
chain decisions in demand forecasting, supply and
demandmatching, allocation and rationing, trans-
portation scheduling and last-minute delivery. For
instance, to advance circularity in manufacturing,
3M applied sensors to existing equipment to mon-
itor production and used data analytics in their
Digital Factory programme to uncover waste and
explore new efficiencies. Among the recent litera-
ture, Mehrotra et al. (2020) developed a stochastic
optimization model for resource allocation and
sharing with an application of ventilator alloca-
tion to fight COVID-19 and found that efficiency
improvements can be achieved over time by estab-
lishing a central agency that acts as a coordinator
to share critical resources that are in short supply.
Choi (2020) developed mathematical optimization
models to explore how logistics and technologies
together can innovate ‘Bring-Service-Near-Your-
Home’ operations under the COVID-19 pan-
demic. The analytical study examined the impacts
of this mobile service operation on business and
consumers and provides important guidance to
practitioners and governments. Ivanov (2020a)
presents a simulation study for observation and
prediction of short-term and long-term impacts
of epidemic outbreaks and uncovers some critical
parameters and scenarios of positive and negative
supply chain performance dynamics.While predic-
tive analytics can support real-time demand sens-
ing and optimization of supply chains to cut costs,
prescriptive analytics can help companies to make
informed decisions on innovative supply chain
models that enable fast response in allocating and
delivering the products required by customers
in an efficient and timely manner. It is in such a
context that Henke, Puri and Saleh (2020, p. 6)
note the importance of analytics for supply chain
fast response time and provide important insights
on the use of analytics by an automotive parts
supplier. They note that ‘at one automotive-parts
supplier, leaders could rapidly adjust produc-
tion capacity after supply-chain, manufacturing,
marketing, and analytics staff collaborated on a
forecasting tool that anticipates sales by market
and vehicle type across several dimensions, includ-
ing the macroeconomic impact of COVID-19,
consumer acceptance of new automotive technol-
ogy and trends, and regulatory policies’. These
trends reflect the enormous potential of big data
analytics tools. Scholars can use both unstructured

data – such as newsfeeds, web forums, tweets, so-
cial media blogs and YouTube channels – and
structured data in the form of survey responses
of managers to predict the future resilience and
long-term sustainability of supply chains.

Global value chains and future resilience

The prevailing economic motive behind the global
value chains over the past decades is to pur-
sue minimum overall costs and maximum effi-
ciency, which has resulted in long and sophisti-
cated global supply chains spread across the globe,
but mainly concentrated in emerging and develop-
ing economies (Benito, Petersen and Welch, 2019;
Gereffi and Lee, 2012). While recent political and
economic events (e.g. the trade war between the
USA and China, and Brexit) have underlined the
trade fragility of global supply chains, the emer-
gence of the COVID-19 pandemic is accelerating
the change of global value delivery models. When
the world recovers from the COVID-19 pandemic,
the vulnerabilities and certain risks of the global
supply chains can no longer be overlooked. The
paradigm behind the global value chains will need
to be re-evaluated and optimized. One possible
outcome from such re-evaluation is that the long
and sophisticated global supply chains will be re-
shaped and possibly shortened and, in some cases,
may even become more regional and national (cf.
Panwar, 2020; Rosa, Gugler and Verbeke, 2020).
Other values – such as transparency, responsive-
ness, diversification and sustainability – will take a
more prominent role to prevent future supply bot-
tlenecks while enhancing supply chain resilience to
future shocks.
Mitigating the impact of COVID-19 on the

global value chains will require new approaches
and tools for the aftermath re-evaluation, re-
shaping and governance of value chains (e.g.
Verbeke, 2020). There is a great need for supply
chain transparency, as businesses should have a
good understanding of what is happening to their
demand and supply in real time. While companies
often use historical data for forecasting future
demand and managing inventory, this can no
longer serve its purpose in the changing and fast
development of the COVID-19 pandemic. From
the micro perspective, firms are collecting more
real-time data than ever before from their internal
operations, as well as from their supply chain
partners. From the macro perspective, in addition
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to the economic data from relevant governmental
departments/offices, the Organisation for Eco-
nomic Co-operation and Development2 also
provides raw trade-in value-added data to explore
trade policy implications of global value chains.
With the abundant data from various sources, big
data analytics can play a key role in facilitating the
re-evaluation, re-orienting and re-shaping of the
global supply chains, thus minimizing risks and
potential disruptions. Motivated by the COVID-
19 outbreak, Ivanov and Dolgui (2020) propose
a novel decision-making environment of the in-
tertwined supply network (ISN) and viability, in
which the viability formation is illustrated through
dynamic game-theoretic modelling of a biological
system that resembles the ISN. Ivanov (2020b)
conceptualizes the notion of viable supply chain
and demonstrates its value for decision-makers
in designing a more resilient and sustainable sup-
ply chain through a system dynamics approach.
Nevertheless, understanding the role of big data
analytics in helping re-evaluate and restore the
global value chains is a critical, but understud-
ied, area of research, both from predictive and
prescriptive perspectives.

Challenges in sustainability, governance and public
policy

Historically, government departments and agen-
cies have often lagged behind the private sector in
terms of new technology adoption, utilization and
innovation. Indeed, across the globe, government
departments and agencies have often been found
to rely mainly on obsolete technologies. The appli-
cation of descriptive and predictive analytics and
the timely update of COVID-19-related analytics
results (i.e. rolling trend and ‘R’ rate) have helped
many governments to develop public health poli-
cies and communicate effectively with the general
public. Leveraging data analytics provides an op-
portunity to explore key issues such as the effects
of national policies and current technologies used
to enhance information flow, to provide informa-
tion services in times of crisis such as COVID-19,
and to foster quality and innovative government
services in turbulent times. To advance research on
predictive and prescriptive analytics, studies could

2The Organisation for Economic Co-operation and De-
velopment, trade-in value-added data, https://stats.oecd.
org/index.aspx?queryid=75537, accessed 28 July 2020.

explore how government technological capabilities
can be enhanced to identify and tackle the chal-
lenges emerging from COVID-19.

In light of the growing importance of environ-
mental issues to governments and businesses, there
is a need for an agenda to help bridge the gap
between research and practice. Motivated by the
need for better understanding of the sustainabil-
ity agenda in the wake of the crisis, we suggest the
need to leverage analytics to examine consumers’
attitudes towards businesses during and after the
crisis. In this direction, future studies could uti-
lize descriptive and diagnostic analytics and pre-
dictive analytics of data such as carbon emissions,
responsible consumption and production, policy
intervention during the pandemic at country, re-
gional and global level to examine whether crises
such as this alter societal perception and attitudes
towards environmental issues, how the changed be-
haviour generates positive or negative impacts on
economic, environmental and social sustainability,
and the best way to develop a resilient approach to-
wards a sustainable recovery.

As demonstrated in the online Supplementary
Appendix, we provide a number of cases illustrat-
ing how numerous firms have used analytics dur-
ing the COVID-19 emergency to manage various
business operations and challenges. In each case,
we provide a brief description of the approaches
to data analytic capabilities and discuss the nature
of the use of analytics, its application and effects.

Conclusion

In conclusion, this Methodology Corner piece
sought to present a review of the methodological
innovations in studying big data analytics and how
they can be utilized to examine contemporary or-
ganizational and management issues arising from
the global pandemic caused by COVID-19, as
well as other grand challenges of modern times.
Given that COVID-19 is a ‘black swan’ event in
that it is difficult to predict and assess its full
effects (Yarovaya, Matkovskyy and Jalan, 2020),
we contend that data analytics offers an effective
pathway to better make sense of the event and
how organizations can strategize and respond
in this new era through the use of various big
data analytic methods. In reviewing the extant
literature on this topic, we provide important in-
sights into the popular techniques adopted in the
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descriptive/diagnostic, predictive and prescriptive
analytics to address various business problems.
Against the backdrop of the pandemic, our study
outlines a number of challenges and big data
analytics applications in areas such as the future
of work, new marketing practices with changing
consumer behaviours, product/service develop-
ment and innovation, global value chains and
challenges in sustainability, governance and public
policies. With respect to these promising areas,
we discuss a number of opportunities that will
emerge for the management research community
to use various analytical approaches to support
the efforts made globally and locally to deal with
the unprecedented challenges brought about by
the COVID-19 pandemic and its aftermath, which
will have long-term implications for the global
economy. Data analytics offers important and
significant opportunities for scholars across the
developed and developing economies, interested in
studying future employment trends, global crises
and their impact on innovation and knowledge
sharing, business resilience driven by the digital
and analytics capabilities, and the future function-
ing and sustainability of global supply chains.
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