
1. COVID-19 pandemic and uncertainties in lobal 
supply chains (SCs) 
Large-scale disruptions cause unlimited supply chain 
uncertainties. The recently occurred pandemic caused by 
the COVID-19 pandemic can be taken as an example to 
understand how large-scale disruptions cause 
uncertainties in supply chains. The COVID-19 pandemic 
has drastically impacted the global supply chains, the 
impact and uncertainties of which are yet to know (Paul 
et al., 2021). The COVID-19 pandemic has imposed 
environmental uncertainties, economic uncertainties, 
operational and technical uncertainties, and human 
thinking and decision-making uncertainties for the 
supply chains of the businesses of the world.  
   
•Environmental uncertainties
Environmental uncertainty refers to unpredictable 
changes that occur externally. These external changes 
cause instability in the environment of the regular 
businesses, the degree of which is hard to understand, 
estimate and make sense (Fazli-Khalaf et al., 2020). The 
supply chains of the businesses can not merely 
understand how an external environment might change 
but what strategies they might initiate to manage the 
changes.

•Economic uncertainties
Internal and external economic uncertainties are major 
sources of uncertainties within supply chain networks. In 
the global context, global shutdown impacted by 
US/China trade war, Brexit, global lockdown, and 
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Why do we 
need resilient 
and viable 
supply chains? 
A COVID-19 
pandemic 
perspective

•Impacts on SC demand management 
During the pandemic, the global supply chains faced 
severe demand fluctuation of the high demand products 
and low demand products as well. Suppliers failed to 
provide raw materials to the manufacturers in other 
countries, because of this, the manufactures could not 
ramp up the production capacity to meet the demand 
surge of the consumers. People panicked purchased the 
high-demand essential products that caused severe 
stockout of the products in the super shops.  

•Impacts on SC supply management 
Most of the countries of the world imposed strict 
restrictions on the borders, imposed lockdown, and shut 
down inside the country to flatten the curve of 
COVID-19 infected cases. Manufacturers struggled to 
receive raw materials from suppliers situated in 
quarantined zones. Many manufactures have only one 
supplier from one geographical location. These supply 
disruptions impacted the manufacturing facilities. They 
could not increase the production capacity to meet the 
demand surge of the consumers.   

•Impacts on SC production management 
Most of the manufacturers could not upgrade the 
infrastructure to facilitate the employees to continue 
their work as a strict guideline for social distance was 
imposed by the government. Due to supply and demand 

Facebook’s 1.2 billion active daily users post 
300 million  
photos and 4.5 billion “likes” a day!  

Twitter averages 6,000 tweets posted every 
second!  

Google processes over 40,000 search queries 
every second on average!

Few Examples information growth in supply 
chains . . . .  

Amazon sells more than 480 million unique 
items to 244 million  
customers!  

Walmart handles more than 1 million 
customer transactions every hour, which is 
imported into databases estimated to contain 
more than 2.5 petabytes of data. 
 
Every day, on average, UPS delivers over 20 
million packages and  documents to more than 
8.4 million delivery points using over  
100,000 delivery vehicles. 

Macy's adjusts pricing in near-real time for 73 
million items, based on demand and inventory, 
every day.

Other contributing factors . . .  

• Sensors – generating ever more data 
- Automobiles have 60-100 sensors today and will 
increase to over 200 
- Smart packaging for shipment of perishable items 
captures temperature, humidity, etc.  while in transit 
- Automated diagnostic tests on computers and servers  

• Internet of Things – machines communicating with 
machines 
- There are ~6.4 billion connected things in use 
worldwide in 2016. 
- Gartner forecasts that number will grow to ~21 billion 
by 2020. 
- Estimates of 170 million wearable devices online by 
2019.  

• Regulations – increasing the information required to 
store 
- 2013 Drug Supply Chain Security Act (DSCSA) 

requires “serialized numeric identifier” (SNI)  o Example 
(Basta): Transaction records for a single batch of 10,000 
units 
- Pre-Serialization: 4 transactions (Create batch, Pick 
pallet, Ship pallet, Send  ASN) ~ 2KB data 
3- Post-Serialization: 60k transactions (10k each for 
Provisioning, Commissioning, Aggregating, Picking, 
Shipping, and Sending SNI data) ~ 11MB data  

Impact of information systems in the supply 
chain
 
- Information systems can increase profits by improving 
key processes and making the supply  chain either more 
responsive or more efficient.  

The DIKW Pyramid represents the relationships 
between data, information, knowledge and  wisdom 
(Intelligence). 
Each building block is a step towards a higher level - first 
comes data, then is information, next is  knowledge and 
finally comes wisdom/Intelligence. Each step answers 
different questions about the  initial data and adds value 
to it. The more we enrich our data with meaning and 
context, the more knowledge, and insights we get out of 
it so we can take better, informed and data-based 
decisions. 

Knowledge Pyramid, Wisdom Hierarchy and 

Information Hierarchy are some of the names referring 
to the popular representation of the relationships 
between data, information, knowledge and wisdom in 
the Data, Information, Knowledge, Wisdom (DIKW) 
Pyramid. Like other hierarchy models, the Knowledge 
Pyramid has rigidly set building blocks – data comes 
first, information is next, then knowledge follows and 
finally wisdom is  on the top. 

Each step up the pyramid answers questions about the 
initial data and adds value to it. The more  questions we 
answer, the higher we move up the pyramid. In other 
words, the more we enrich our  data with meaning and 
context, the more knowledge and insights we get out 
of it. At the top of the  pyramid, we have turned the 
knowledge and insights into a learning experience 
that guides our  actions.  

Data quality:  
Measuring data quality is critical to 
understand if you want to use enterprise 
data confidently in  operational and 
analytical applications. Only good 
quality data can power accurate 
analysis, which in  turn can drive 
trusted business decisions. 
 
According to one Gartner 
estimate, poor data quality 
can result in additional 
spend of $15M in average  
annual costs. Although it 
is not just about 
financial loss. Poor 
quality of data 
affects your organization  at multiple levels such as 

(a) Higher processing cost, 
(b) Unreliable analysis, 
(c) Poor governance and  compliance risk & 
(d) Loss of brand value. 

That’s why it is very important to know the dimensions 
of  data quality.  Data quality dimensions are 
measurement attributes of data, which you can 
individually assess,  interpret, and improve. The 
aggregated scores of multiple dimensions represent data 
quality in your  specific context and indicate the fitness 
of data for use. The first and foremost tool to improve 
data  quality is ensure capturing the correct data. So, to 
get / ensure correct data following  “automatic data 
capturing technologies” should be used.  

-Bar code 
-RFID 
-GPS 
- V o i c e 
recogition 
-OCR 
-QR/ECR 
-Cameras / 
imagers / object recognition  

Why is supply chain analytics important? 
Supply chain analytics can help an organization make 
smarter, quicker, and more efficient decisions.  Benefits 
include the ability to: 

-Gain a significant return on investment:  
A recent Gartner survey revealed that 29% of 

surveyed organizations said they have  achieved 
high levels of ROI by using analytics, compared 

with only 4% that achieved no ROI. 
Better understand risks Supply chain 

analytics can identify known risks and help 
to predict future risks by spotting  

patterns and trends throughout the 
supply chain. 

-Increase accuracy in planning  
By analyzing customer data, 

supply chain analytics can help 
a business better predict 

future  demand. It helps an 
organization decide what 

products can be 
minimized when they 

become  less 
profitable or understand what customer needs will be 
after the initial order. 

-Achieve the lean supply chain  
Companies can use supply chain analytics to monitor 
warehouse, partner responses and  customer needs for 
better-informed decisions.
 
-Prepare for the future  
Companies are now offering advanced analytics for the 
supply chain management. Advanced  analytics can 
process both structured and unstructured data, to give 
organizations an edge  by making sure alerts arrive on 
time, so they can make optimal decisions. Advanced 
analytics  can also build correlation and patterns among 
different sources to provide alerts that  minimize risks at 
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little costs and less sustainability impact. 
As technologies such as AI become more commonplace 
in supply chain analytics, companies may see  an 
explosion of further benefits. Information not previously 
processed because of the limitations of  analyzing 
natural language data can now be analyzed in real time. 
AI can rapidly and comprehensively  read, understand 
and correlate data from disparate sources, silos and 
systems. It can then provide  real-time analysis based on 
interpretation of the data. Companies will have far 
broader supply chain  intelligence. They can become 
more efficient and avoid disruptions — while supporting 
new business  models. 
 
Evolution of supply chain analytics  
Following emerging digital technologies are 
transforming the supply chain in different levels. An 
example is given below – the Emerging digital 
technologies of the present and future and their impact 
on supply chain transformation. 

In the past, supply chain analytics was limited mostly to 
statistical analysis and quantifiable  performance 
indicators for demand planning and forecasting. Data 
was stored in spreadsheets that  came from different 
participants within the supply chain.  
By the 1990s, companies were adopting Electronic Data 
Interchange (EDI) and Enterprise Resource  Planning 
(ERP) systems to connect and exchange information 
among supply chain partners. These  systems provided 
easier access to data for analysis, along with assisting 
businesses in their designing,  planning and forecasting. 
7  
In the 2000s, businesses began turning to business 
intelligence and predictive analytic software  solutions. 
These solutions helped companies gain a more in-depth 
knowledge of how their supply  chain networks were 
performing, how to make better decisions and how to 
optimize their networks.  The challenge today concerns 

how companies can best use the huge amounts of data 
generated in  their supply chain networks. As recently as 
2017, a typical supply chain accessed 50 times more data  
than just five years earlier. However, less than a quarter 
of this data was being analyzed. Further, while  
approximately 20% of all supply chain data is structured 
and can be easily analyzed, 80% of supply  chain data is 
unstructured or dark data. Today’s organizations are 
looking for ways to best analyze this  dark data.  
Studies are pointing to cognitive technologies or 
artificial intelligence as the next frontier in supply  chain 
analytics. AI solutions go beyond information retention 
and process automation. AI software  can think, reason 
and learn in a human-like manner. AI can also process 
tremendous amounts of data  and information — both 
structured and unstructured data — and provide 
summaries and analyses of  that information in an 
instant.  
IDC estimates that by 2020, 50% of all business 
software will incorporate some cognitive computing  
functions. AI not only provides a platform for powerfully 
correlating and interpreting data from across  systems 
and sources — it also allows organizations to analyze 
supply chain data and intelligence in  real-time. Coupled 
with emerging blockchain technologies, companies in 
the future will be able to  proactively forecast and 
predict events.
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shutdown due to pandemic caused by COVID-19 posed 
severe economic impact on the global supply chains. 
Businesses cannot control everything outside the 
organizations. Supply chains should be strategic, 
flexible, and dynamic in responding to external changes 
that might give a timely solution.

•Operational and technical uncertainties
Manufacturers need to invest more in high-tech to 
foster the manufacturing process that may deal with the 
operational and technical uncertainties timely. 
Uncertainties sometimes cause a capacity shortage for 
which manufacturers become unable to fulfill the 
demand surge of the consumers. This condition 
increases the shortage costs of the supply chains. 

•Human thinking and decision-making 
uncertainties
In this time of artificial intelligence, human knowledge is 
also very important to manage supply chain 
uncertainties. Weak coordination, weak control of 
logistics, weak decision-making capability, and lack of 
knowledge of the top management are all examples of 
human thinking and uncertainty in the industry. Without 
proper guidance of human intelligence, artificial 
intelligence in supply chains may lead to disasters.

Over the past decade, global supply chains have faced 
enormous disruptions. The supply chain is being 
disrupted on a large scale, posing unknown risks. The 
complexity, timing, and location of the occurrence make 
them unpredictable as businesses are challenged to 
operate in a volatile, uncertain, complex, and ambiguous 
(VUCA) environment. The current COVID-19 pandemic 
has disrupted global supply chains, whose impact is yet 
to be determined. Because of the lockdown, shutdown, 
and border closures, global supply chains experienced 
supplier failures, production capacity degradation, 
restrictions in transportations, and insufficient inventory 
to meet the extra demand. Essential and high-demand 
goods manufacturers experienced a significant increase 
in demand. Luxury and low-demand product producers, 
however, were hit by a significant drop in demand. As a 
result, they struggled to continue operating. The 
long-established supply chains were unable to handle 
the large-scale disruption of the COVID-19 pandemic. 
Understanding the risks in supply chains as a result of 
large-scale disruptions, as well as evaluating the 
implications of reconfigurable solutions to control 
uncertainty, is crucial. 

This article aims to discuss how the COVID-19 
pandemic has caused uncertainty within global supply 
chains (SCs), the simultaneous and dynamic impacts of 
the pandemic on supply chains across multiple levels, 
managing the impact of the pandemic, and ways of 
creating resilient and viable supply chains.

2. Simultaneous and dynamic impacts of the 
COVID-19 pandemic in SCs 
The global supply chains have faced a series of 
simultaneous dependent and independent disruptions 
over time during the pandemic caused by the 
COVID-19. Simultaneous disruptions across the supply 
chains can be dependent which is concurrent or parallel 
and can also be independent which is non-concurrent or 
sequential in nature. For example, in one region a 
manufacturing facility is partially shutdown due to the 
emergence of coronavirus cases, because of this, the 
production capacity has decreased. If this situation 
continues for a further five weeks, then the situation 
gets better, and the suppliers start to operate in full 
swing. Then, once again, another outbreak disrupts the 
continuous improvement and recuperation of supply 
networks. According to Table 1, both Australia and 
China lost economic growth in several sectors due to the 
severance of their supply chains during the pandemic. 
Countries with established suppliers benefited 
economically from the pandemic. Figure 1 shows some 
statistics about supply chain disruptions in the top 
Australian industries. Following are the simultaneous 
and dynamic impacts of the COVID-19 pandemic across 
multiple levels of supply chains: 

•Impacts on SC demand management 
During the pandemic, the global supply chains faced 
severe demand fluctuation of the high demand products 
and low demand products as well. Suppliers failed to 
provide raw materials to the manufacturers in other 
countries, because of this, the manufactures could not 
ramp up the production capacity to meet the demand 
surge of the consumers. People panicked purchased the 
high-demand essential products that caused severe 
stockout of the products in the super shops.  

•Impacts on SC supply management 
Most of the countries of the world imposed strict 
restrictions on the borders, imposed lockdown, and shut 
down inside the country to flatten the curve of 
COVID-19 infected cases. Manufacturers struggled to 
receive raw materials from suppliers situated in 
quarantined zones. Many manufactures have only one 
supplier from one geographical location. These supply 
disruptions impacted the manufacturing facilities. They 
could not increase the production capacity to meet the 
demand surge of the consumers.   

•Impacts on SC production management 
Most of the manufacturers could not upgrade the 
infrastructure to facilitate the employees to continue 
their work as a strict guideline for social distance was 
imposed by the government. Due to supply and demand 

Table 1: Cut-off of Australian imports from China and its impact on the economy and emissions
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Australia -2232.9 -144.1 -3516.4 -1044.4 -950.4 -0.1 0.0 -0.5 -0.2 -0.1
China -196.4 -50.0 -837.3 -269.0 -286.7 0.3 0.1 0.7 -0.2 -0.1
Hong Kong 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
ASEAN 35.5 -0.4 40.8 11.7 12.8 0.1 0.0 0.3 0.1 0.1
Developed Asia 13.9 -1.2 71.1 29.1 30.1 -0.1 0.0 0.4 0.1 0.1
India 16.7 1.8 4.2 11.3 6.6 0.0 0.0 0.2 0.0 0.1
Developing Asia 34.0 0.1 1.1 0.7 0.5 0.0 0.0 0.0 0.0 0.0
US -7.1 10.8 201.8 45.6 42.2 0.0 0.0 0.6 0.1 0.2
Other North
America

14.4 1.1 39.1 11.5 9.5 0.0 0.0 0.1 0.0 0.0

Central and
South America

15.6 -0.8 21.4 7.9 8.7 0.0 0.0 0.0 0.0 0.0

EU + UK 56.7 25.9 200.0 113.6 105.6 0.0 0.0 0.1 0.1 0.1
Non-EU Europe 15.1 -4.8 1.4 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Africa 34.6 1.9 26.2 12.6 10.5 0.0 0.0 0.0 0.0 0.0
Rest of world 57.5 2.3 35.8 23.5 15.9 0.1 0.0 0.1 0.0 0.0
World total -2142.5 -157.4 -3711.1 -1045.9 -994.3 0.3 0.1 1.9 0.1 0.4
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Over the past decade, global supply chains have faced 
enormous disruptions. The supply chain is being 
disrupted on a large scale, posing unknown risks. The 
complexity, timing, and location of the occurrence make 
them unpredictable as businesses are challenged to 
operate in a volatile, uncertain, complex, and ambiguous 
(VUCA) environment. The current COVID-19 pandemic 
has disrupted global supply chains, whose impact is yet 
to be determined. Because of the lockdown, shutdown, 
and border closures, global supply chains experienced 
supplier failures, production capacity degradation, 
restrictions in transportations, and insufficient inventory 
to meet the extra demand. Essential and high-demand 
goods manufacturers experienced a significant increase 
in demand. Luxury and low-demand product producers, 
however, were hit by a significant drop in demand. As a 
result, they struggled to continue operating. The 
long-established supply chains were unable to handle 
the large-scale disruption of the COVID-19 pandemic. 
Understanding the risks in supply chains as a result of 
large-scale disruptions, as well as evaluating the 
implications of reconfigurable solutions to control 
uncertainty, is crucial. 

This article aims to discuss how the COVID-19 
pandemic has caused uncertainty within global supply 
chains (SCs), the simultaneous and dynamic impacts of 
the pandemic on supply chains across multiple levels, 
managing the impact of the pandemic, and ways of 
creating resilient and viable supply chains.

disruptions, the manufactures could not accelerate the 
production capacity. Many industries had to forcefully 
shut down the operations of manufacturing due to 
severe loss and debt.

•Impacts on SC transportation and delivery 
management 
Timely delivery of the ordered products to the 
consumers is essential for the supply chains of the 
businesses to get rid of the backlog of the orders and 
associated costs. Maintaining goodwill is another 
important issue for businesses by delivering products to 
consumers timely. Unfortunately, due to lockdown and 
shutdown conditions in most of the countries, 
businesses related to high demand luxury products 
struggled to maintain quick delivery because of shortage 
of products due to low production capacity of the 
manufacturers and strict lockdown situation because of 
increasing COVID-19 infection cases.  

•Impacts on SC information management 
The demand of essential products increased because of 
fear of lockdown due to the COVID-19 pandemic. 
Current global supply chains of the essential products 
struggled to get the information related to the exact 
demand of the consumers because of a lack of dynamic 
demand forecasting capability, technology, and 
infrastructure. Decision-makers could not take a timely 
decision to recover the supply chains due to a lack of 

information regarding the 
extraordinary disruption 
caused by the crisis. 
        
•Impacts on SC financial 
management 
Supply chains of the 
manufacturers worldwide 
faced severe supply and 
demand disruptions 
throughout the pandemic 
caused by COVID-19. 
Manufacturers could not ramp 
up production capacity to meet 
the extra demand of the 
essential products of 
consumers. As a result, 
essential product's 
manufacturers faced severely 
increased shortage costs. On 
the other hand, as the demand 
of luxury products declined, 
many had to limit the 
production that affected their 

•Impacts on SC demand management 
During the pandemic, the global supply chains faced 
severe demand fluctuation of the high demand products 
and low demand products as well. Suppliers failed to 
provide raw materials to the manufacturers in other 
countries, because of this, the manufactures could not 
ramp up the production capacity to meet the demand 
surge of the consumers. People panicked purchased the 
high-demand essential products that caused severe 
stockout of the products in the super shops.  

•Impacts on SC supply management 
Most of the countries of the world imposed strict 
restrictions on the borders, imposed lockdown, and shut 
down inside the country to flatten the curve of 
COVID-19 infected cases. Manufacturers struggled to 
receive raw materials from suppliers situated in 
quarantined zones. Many manufactures have only one 
supplier from one geographical location. These supply 
disruptions impacted the manufacturing facilities. They 
could not increase the production capacity to meet the 
demand surge of the consumers.   

•Impacts on SC production management 
Most of the manufacturers could not upgrade the 
infrastructure to facilitate the employees to continue 
their work as a strict guideline for social distance was 
imposed by the government. Due to supply and demand 

Figure 1: Supply chain disruptions in top Australian industries (ABS, 2021)
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Over the past decade, global supply chains have faced 
enormous disruptions. The supply chain is being 
disrupted on a large scale, posing unknown risks. The 
complexity, timing, and location of the occurrence make 
them unpredictable as businesses are challenged to 
operate in a volatile, uncertain, complex, and ambiguous 
(VUCA) environment. The current COVID-19 pandemic 
has disrupted global supply chains, whose impact is yet 
to be determined. Because of the lockdown, shutdown, 
and border closures, global supply chains experienced 
supplier failures, production capacity degradation, 
restrictions in transportations, and insufficient inventory 
to meet the extra demand. Essential and high-demand 
goods manufacturers experienced a significant increase 
in demand. Luxury and low-demand product producers, 
however, were hit by a significant drop in demand. As a 
result, they struggled to continue operating. The 
long-established supply chains were unable to handle 
the large-scale disruption of the COVID-19 pandemic. 
Understanding the risks in supply chains as a result of 
large-scale disruptions, as well as evaluating the 
implications of reconfigurable solutions to control 
uncertainty, is crucial. 

This article aims to discuss how the COVID-19 
pandemic has caused uncertainty within global supply 
chains (SCs), the simultaneous and dynamic impacts of 
the pandemic on supply chains across multiple levels, 
managing the impact of the pandemic, and ways of 
creating resilient and viable supply chains.

revenue. Large-scale disruption impacted the financial 
management of the global supply chains extremely. 

 
•Impacts on SC sustainability performance 
COVID-19 pandemic has largely impacted all levels of 
supply chain networks, the impacts of which have 
severely downgraded sustainability performances of the 
global supply chains. The essential manufactures of 
personal protective equipment such as facemasks had to 
ncrease their production capacity to meet the consumer 
demand (Rahman et al., 2021). Due to the lockdown 
and shutdown situation, the supply chains faced 
increased shortage costs. Many employees lost their 
jobs due to the permanent shutdown of many 
manufacturers due to drastic disruption and the world 
economic recession caused by the pandemic. The 
reputation of most of the manufacturers was also 
severely hampered.    

3. Planning and strategies to mitigate COVID-19 
related impacts in SCs
Recovery planning to manage large-scale disruptions has 
gained much attention. In literature, the theme of 
reconfigurable strategies has not been focused on 
widely. The COVID-19 pandemic has proved that the 
current global supply chains need a redesign to sustain 
any future extraordinary disruption (Chowdhury et al., 
2021). 

Decision-makers need to adopt reconfigured SC 
strategies to make SCs more resilient and sustainable. 
Table 2 shows some examples of adaption techniques 
for dealing with large-scale SC disturbances for a viable 
supply chain. Based on Australia's supply chain 
disruptions, Figure 2 shows some changes to suppliers.

•Impacts on SC demand management 
During the pandemic, the global supply chains faced 
severe demand fluctuation of the high demand products 
and low demand products as well. Suppliers failed to 
provide raw materials to the manufacturers in other 
countries, because of this, the manufactures could not 
ramp up the production capacity to meet the demand 
surge of the consumers. People panicked purchased the 
high-demand essential products that caused severe 
stockout of the products in the super shops.  

•Impacts on SC supply management 
Most of the countries of the world imposed strict 
restrictions on the borders, imposed lockdown, and shut 
down inside the country to flatten the curve of 
COVID-19 infected cases. Manufacturers struggled to 
receive raw materials from suppliers situated in 
quarantined zones. Many manufactures have only one 
supplier from one geographical location. These supply 
disruptions impacted the manufacturing facilities. They 
could not increase the production capacity to meet the 
demand surge of the consumers.   

•Impacts on SC production management 
Most of the manufacturers could not upgrade the 
infrastructure to facilitate the employees to continue 
their work as a strict guideline for social distance was 
imposed by the government. Due to supply and demand 

•Intertwining
During the COVID-19 pandemic, many manufactures of 
essential and luxury products faced severe demand 
disruptions. The automotive and electronic industries 
faced a severe shortage of semiconductors due to an 
initial low demand of consumers. This is the idea of 
intertwining supply chains. To make the supply chains 
viable, the manufacturers need to adapt dynamic 
intertwining strategies to survive during disruption.
•Substitution 
Substitution adaptation strategies work at the network 
and resource capabilities level of the viable supply 
chains. Structural network reconfiguration and product 
substitution are the main themes of this category of 
adaptation strategies. Due to the emerging global 
pandemic caused by COVID-19, most of the countries of 
the world had to close the border with the countries 
more prone to the virus. Manufacturers in one country 
who had dependencies on both local and overseas 
suppliers faced severe supply shortages. Most of the 
researchers suggested looking for alternative/backup 
suppliers to receive the raw materials smoothly.
•Scalability
Scalability adaptation strategy works at the network and 
resource capabilities level of the viable supply chain like 
substitution adaptation strategy. During the pandemic, 
the demand of essential products such as food, 
healthcare items, facemask, ventilators etc. surged. The 
essential manufacturers need to scale up their 

production capacity and expand their supply chain 
network to meet the extra demand of the consumers.  
•Repurposing 
Adaptive re-purposing strategy also works at the 
network and resource capabilities level of viable supply 
chains like the adaptive strategy substitution and 

Viable supply
chain layers

Adaptation strategies
Intertwining Substitution Scalability Re-purposing

Ecosystem Intertwining of
different supply

chains
Network Structural network

reconfiguration
Network size

scalability
Process flexibility
by re-purposing of

flows
Resources Product substitution Capacity expansion

at firm’s resources
Products flexibility
by re-purposing of

resources

Table 2: Adaptation strategies for supply chain reconfiguration capabilities (Ivanov, 2020)
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Over the past decade, global supply chains have faced 
enormous disruptions. The supply chain is being 
disrupted on a large scale, posing unknown risks. The 
complexity, timing, and location of the occurrence make 
them unpredictable as businesses are challenged to 
operate in a volatile, uncertain, complex, and ambiguous 
(VUCA) environment. The current COVID-19 pandemic 
has disrupted global supply chains, whose impact is yet 
to be determined. Because of the lockdown, shutdown, 
and border closures, global supply chains experienced 
supplier failures, production capacity degradation, 
restrictions in transportations, and insufficient inventory 
to meet the extra demand. Essential and high-demand 
goods manufacturers experienced a significant increase 
in demand. Luxury and low-demand product producers, 
however, were hit by a significant drop in demand. As a 
result, they struggled to continue operating. The 
long-established supply chains were unable to handle 
the large-scale disruption of the COVID-19 pandemic. 
Understanding the risks in supply chains as a result of 
large-scale disruptions, as well as evaluating the 
implications of reconfigurable solutions to control 
uncertainty, is crucial. 

This article aims to discuss how the COVID-19 
pandemic has caused uncertainty within global supply 
chains (SCs), the simultaneous and dynamic impacts of 
the pandemic on supply chains across multiple levels, 
managing the impact of the pandemic, and ways of 
creating resilient and viable supply chains.
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•Impacts on SC demand management 
During the pandemic, the global supply chains faced 
severe demand fluctuation of the high demand products 
and low demand products as well. Suppliers failed to 
provide raw materials to the manufacturers in other 
countries, because of this, the manufactures could not 
ramp up the production capacity to meet the demand 
surge of the consumers. People panicked purchased the 
high-demand essential products that caused severe 
stockout of the products in the super shops.  

•Impacts on SC supply management 
Most of the countries of the world imposed strict 
restrictions on the borders, imposed lockdown, and shut 
down inside the country to flatten the curve of 
COVID-19 infected cases. Manufacturers struggled to 
receive raw materials from suppliers situated in 
quarantined zones. Many manufactures have only one 
supplier from one geographical location. These supply 
disruptions impacted the manufacturing facilities. They 
could not increase the production capacity to meet the 
demand surge of the consumers.   

•Impacts on SC production management 
Most of the manufacturers could not upgrade the 
infrastructure to facilitate the employees to continue 
their work as a strict guideline for social distance was 
imposed by the government. Due to supply and demand 

scalability (Ivanov, 2021). Ford Motor Company 
strategically utilized their production line to produce 
personal protective equipment i.e., face shield to meet 
the ongoing demand during the pandemic. Many 
garment factories that could not find enough order of 
the apparel items during the pandemic repurposed their 
production lines.

4. Future supply chains: Pathways to viability 
and resilience  
In order to ensure the viability of their supply networks, 
decision-makers need to act quickly. Whenever 
disruptive events occur, decision-makers should use 
reconfiguration approaches to align supply chains for 
robust and viable supply chains. The supply chain 
manager must develop a set of reconfigurable, 
adaptable, and dynamic approaches to help supply 
chains recover from super disruptions. During mega 
disruptions, such as the COVID-19 pandemic, different 
tiers of supply chains are affected simultaneously. The 
effects are unclear. Adaptation strategies such as scaling, 
substitution, repurposing, and interweaving can help 
deal with the unknown-unknown uncertainties of a 
pandemic. It is, therefore, crucial to detect and measure 
uncertainty in supply networks. To ensure the viability of 
supply networks, a reconfigurable method that reduces 
the uncertainty caused by large-scale interruptions is 
needed. To put it simply, businesses (and governments) 
everywhere should integrate resilience into every critical 

supply chain on the planet; it is the 
only solution to large-scale, 
unpredictability. Recently, the 
supply side of manufacturing has 
been underrepresented in supply 
chain developments, and it should 
now be the focus and brought 
under more systematic and 
coordinated control. That's 
because disruptions largely begin 
on the supply side. As a result of 
the COVID-19 pandemic, the 
supply chain was affected initially 
on the supply side and later on the 
demand side. Procurement needs 
to begin segmenting their entire 
supplier pool based on skills, 
expectations, and different 
conditions, rather than simply 
focusing on compliance. 
Therefore, real-time information 
flow is essential among supply 

chain stakeholders using a secure, immutable, and 
trustworthy channel, which can be established using 
emerging technologies such as the internet of things 
(IoT), big data analytics, blockchain as well as 
reinforcement learning and artificial intelligence. These 
technologies can effectively identify the root cause of 
disruptions and offer solutions. In many cases, 
practitioners can utilize such technologies to enable 
reconfigurable solutions that increase supply network 
resilience and sustainability. They may put the 
technologies to the test and make significant changes to 
the strategy's dynamic in order to make supply chains 
more viable and robust.

Figure 2: Changes in suppliers due to disruptions in the supply chain in Australia (ABS, 2021)
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