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ABSTRACT: Amid the Covid-19 crisis, one of the biggest challenges that developing and even developed countries faced 

was the disruption in the global supply chain. In past decades, there has been an over-reliance on China, the largest 

manufacturing hub. But when the pandemic hit the world, subsequent lockdowns were imposed. This greatly affected the 

efficiency of supply chain management. The paper discusses the importance of the global supply chain and how Covid-19 

affected the chain. Also, the difference between the pre-Covid era and the post-Covid era has been studied so to understand 

the necessity of moving from efficiency to resilience. 
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1. INTRODUCTION 

Global supply chains play a vital role in helping 

organizations manufacture products in a shorter period of 

time. For the global supply chain to be efficient, 

liberalization, foreign direct investment (FDI), and 

deregulation of international trade have been introduced 

(Golgeci et al., 2020). Defining efficiency in the supply 

chain reflects an increase in the overall value creation 

system and various associated activities. 

The pre-Covid era witnessed that global supply chains were 

concerned with economic practices, driving growth, and 

standardization processes. There was more focus on 

outsourcing rather than internalizing the operations, thereby 

being geographically dispersed, they were managed 

strategically. The organizations also preferred the “just-in-

time” approach, specifically in manufacturing decisions 

(McKenna, 2020). The system of carrying and procuring 

raw materials or finished products to the end consumer, 

thus, was opened to vulnerabilities and disruptions in the 

uncertain time of crisis. So, when the Covid-19 crisis spread 

over the world, the organizations realized to shift from an 

efficiency mindset to a resilient mindset (Bryan, 2020; 

McKenna, 2020). 

The Covid-19 crisis hit the global economy to the core 

because of the massive reduction in commercial activities 

under worldwide lockdown. The closely-related “global 

supply chains” felt disruptions due to the rapid dip in the 

global economy. Thus, the post-Covid era made supply 

chain leaders focus on resilience and efficiency to help them 

secure and manage networks. The organizations felt that if 

resilience collaborates with global supply chains, there 

would be excellent visibility and agility for shifting all the 

business operations rapidly (Hippold, 2020). 

Organizations have started focusing on the resources 

available to them to avoid or minimize vulnerabilities and 

risks in the global supply chain in light of the Covid-19 

crisis. Further, there has been a rapid adaptation of the 

hybrid approach in talent management practices (Bryan, 

2020). Equivalent to inventory management, the global 

supply chain leaders plan to collaborate a multi-sourcing 

approach with a near-shoring approach. So, along with the 

diversification of suppliers, there has been a reduction in 

geographical dependence on global networks (Hippold, 

2020). 

Moving from efficiency to resilience, organizations may 

face an increase in the cost incurred to categorize suppliers, 

but the time to manufacture finished products is 

considerably shortened (McKenna, 2020). The 
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organizations understand that with a reduction in 

geographical diversification, the products can move closer 

to the end consumer. Further, with the workforce 

maintaining the operations remotely, an ecosystem 

partnership is focused upon where strategic raw material 

suppliers collaborate with external service partners 

(Hippold, 2020). Along with this, these disruptions have 

compelled organizations to adopt coding algorithms and 

cloud-based integration platforms. Also, the application of 

artificial intelligence (AI), Software-as-a-Service (SaaS), 

the Internet of Things (IoT), and Robotic Process 

Automation (RPA) can help organizations deal with crisis 

management. (Vardi, 2020). Thus, the post-Covid crisis era 

has come as a wake-up call for the supply chain leaders to 

either move from efficiency to resilience or balance both of 

them effectively. 

2. GLOBAL SUPPLY CHAIN PRE-COVID-19 

ERA 

The global supply chain refers to distributing products and 

services from one country to another by following a 

particular orderly network. The concept might look easy and 

profitable, but it is difficult and complex to manage. Supply 

chain management is responsible for value-creation 

activities, thereby enhancing global connectivity. These 

value-creation activities contribute to the efficiency of the 

global supply chain. (Golgeci et al., 2020) Efficiency refers 

to the “ratio of outputs to inputs in a value-creation system”. 

For increasing efficiency, there has been a specific focus on 

outsourcing activities to improve coordination between 

countries. (Dong et al., 2017) 

Over the few decades, with the introduction of 

liberalization, deregulation of trade practices, and foreign 

direct investment (FDI), there has been a rising over-

dependence of developed and developing countries on 

China and various South-East Asian countries. (Birkinshaw, 

2020; Golgeci et al., 2020) The inter-related trade practices 

have offered over-reliance on China as a “global factory” 

for even the basic and cheapest product. (Jha & Sharma, 

2020; Golgeci et al., 2020) 

The countries have been outsourcing various activities to 

improve and retain efficiency while managing the global 

configuration of activities. In the globalized era, firms have 

managed to optimize their value-added activities and re-

arranging their operations. (Kano et al., 2020) So, value-

creating activities including manufacturing, branding, 

product or service designing, distribution, and after-sales 

services have been modelled into geographically dispersed 

and fragmented business activities. (Clarke & Boersma, 

2017) This has further brought a sense of intense 

competition between supply chains in local and 

international markets, compelling them to function more 

efficiently.  

The competition of supply chains at the global level 

indicates the supremacy of the firms while integrating 

value-creation activities with the global economy. (Gereffi 

& Lee, 2016) The underlying gist of this competition has 

made the countries realize that to conduct value-created 

activities efficiently, more than a single firm is required, and 

the network has to be expanded to collaborate with the 

required resources. (Golgeci et al., 2020)  

Global supply chains are considered “strategic assets” and 

hold a competitive advantage. (Min et al., 2019) In view of 

this, the supply managers are compelled to review, re-

arrange, re-frame, and deploy supply chain activities in a 

manner to measure the efficiency of the supply chain. Each 

supply firm has positioned itself in a way to combat the 

challenges that otherwise may arise in the process of 

maximizing profits and delivering activities at a cost-

efficient level. (Clarke & Boersma, 2017) 

With a rise in digitalization and sustainability issues, supply 

chains are readily adapting to digitalizing to attain 

sustainability. Advancing technologies such as Artificial 

Intelligence (AI), Blockchain, Big Data, Machine Learning, 

Data Analytics, Mobile Analytics, Distributed 

Manufacturing, and Embedded Devices have helped to 

maximize profits and minimize waste. (Hagberg et al., 2016; 

Frazzon et al., 2018) The data-driven technologies and 

software-led supply chains have promoted efficiency in 

global value-creation activities. (Dubey et al., 2018; Sanders 

et al., 2019) The growth in the Internet and digital platforms 

has helped bridge the communication gap between suppliers 

and firms. Since digitalization has made supply chains 

sustainable, supply chains tend to shift focus from delivery 

to becoming customer-centric. (Min et al., 2019) 

When countries, instead of internalizing functions into 

vertically integrated structures, started outsourcing 

activities, the global demand management was effectively 

met. (Golgeci et al., 2020) But when factors of digitalization 

and sustainability embed with supply chains, demand 

management was handled not only effectively but also 

efficiently. There are three reasons why the digitalization of 

supply chains has been efficient. Firstly, large datasets of 

customers are available from which suppliers can get new 

insights. Secondly, there are possibilities for exploring and 

experimenting with supply chains. Thirdly, large-scale 

problems can be solved efficiently. (Sanders et al., 2019) 

Thus, these technological trends have made global supply 

chains efficient and transparent. Though this efficiency has 

given a boost to manufacturing-focused countries, it has 

resulted in underestimating the potential of domestic and 

regional resources.  

The blend of globalization and information communication 

technologies (ICTs) over the last four decades has helped 

multinational firms to expand their value-chain activities 

across borders. (Golgeci et al., 2020) It has helped to realize 

the ability of the firms to operate with multiple products 

through a proper supply chain in different parts of the world. 

This has further contributed to amplifying the dependence 

of different countries on specific regions for importing 

products to meet domestic demand. (Dong et al., 2017)   

Amid the benefits of the global supply chain, various 

challenges and risks are involved. These risks are of two 

types: “operational risks” and “disruption risks”. 

Operational risks refer to those involved in day-to-day 

operations, such as demand mismanagement and lead time. 

Disruption risks are usually related to “low-frequency-high-

impact” events such as earthquakes, tsunamis, legal 
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disputes, manmade catastrophes, or strikes. (Ivanov, 2020) 

Though disruption risks have a strong adverse impact on the 

supply chain, they are either confined to a particular 

geographic area or are time-bound. (Xu et al., 2020) There 

might be a halt in production, delayed deliveries, or material 

shortages, causing a ripple effect and degrading the 

performance and productivity of the global supply chain. 

In the pre-Covid-19 era, there was a significant focus on 

strategically making global supply chains efficient by 

overlooking the risks and disruptions that may arise due to 

uncertainty. (Gereffi & Lee, 2016) 

3. GLOBAL SUPPLY CHAIN POST-COVID-19 

ERA 

Covid-19 started in Wuhan in China and widely spread 

across the world rapidly. With an exponential increase in 

Covid-19 cases, World Health Organization (WHO) 

announced it as the worst pandemic that humankind has ever 

faced. (Ivanov, 2020) After this announcement, government 

authorities worldwide imposed lockdowns with travel and 

transport restrictions. (Xu et al., 2020) Due to these 

restrictions, there was a major adverse effect on the global 

supply chain. 

China, the world’s manufacturing hub, has been the base of 

the global supply chain. Along with different products, the 

world relied on China for health-related products such as 

masks, medicines, and Personal Protective Equipment 

(PPE) kits. But due to the lockdown, the rising demand for 

health products across the globe exceeded the supply from 

China. Moreover, various countries, including the USA, 

India, and European countries, reported receiving defective 

PPE kits and testing equipment from China. (Jha & Sharma, 

2020) All these circumstances led supply chain management 

to face a huge setback. 

The global supply chain faced massive disruptions because 

of the disruption in supply, demand, and logistics. Because 

of the unpredictable pandemic, the supply chain faced 

significant ripple effects. (Li & Zobel, 2020) In fact, the 

supply chain of various companies faced severe losses 

because most of them had direct or indirect suppliers 

originating from Wuhan, China. In a report foreseeing the 

supply chain disruptions caused due to Covid-19, it was 

stated that 94 percent of the Fortune 1000 companies faced 

huge losses. (Fortune, 2020) According to a report by Dun 

& Bradstreet, a corporate data analytic firm, “51,000 

companies around the world have one or more direct 

suppliers in Wuhan and at least 5 million companies around 

the world have one or more tier-two suppliers in the Wuhan 

region, Covid-19s origin. Moreover, 938 of the Fortune 

1000 companies have tier-one or tier-two suppliers in the 

Wuhan region.” (Dun & Bradstreet, 2020) Thus, Covid-19 

disrupted both supply and demand in the supply chain.   

Even when the lockdown was lifted and restrictions relaxed, 

the manufacturing velocity did not come out as reliable and 

effective. This is because of preventive measures like a 50 

per cent workforce, shortage of raw materials, and active 

ingredients. There were delayed deliveries and doubled lead 

time. (Kissler et al., 2020) Thus, amid the global crisis, there 

were disruptions in international trade practices, human 

rights violations, and low political coordination among 

countries. (Jha & Sharma, 2020) 

Covid-19 impacted the global supply chain adversely in four 

forms: “supply shock”, “demand shock”, “bullwhip effect”, 

and “transportation requirements and costs”. (Zhu et al., 

2020) It, further, revealed vulnerabilities of firms in terms 

of the global supply chain (Jha & Sharma, 2020) Here, 

vulnerability may be related to the over-dependence of 

countries on China and the underestimation of the potential 

of their domestic resources. Due to disruptions in the global 

supply chain at all stages, from suppliers to customers, firms 

realized that if the supply chain had been well-diversified, 

risks would have been comparatively less felt. (Leonard, 

2020; Ivanov et al., 2019) To combat the difficulties in the 

Covid-19 era, the countries started looking out for alternate 

sources to meet the rising domestic demand. (Jha & Sharma, 

2020) 

4. MOVING FROM EFFICIENCY TO 

RESILIENCE 

The countries have always been focusing on improving 

efficiencies of the global supply chain. With the 

advancement of technology, supply chains digitized and 

became more enabled and sustainable. The value-creation 

activities gained great momentum, leading not only to 

economic value but also to increasing the psychological and 

physical well-being of society. (Birkinshaw, 2020) Over the 

last few decades, manufacturing firms have focused on 

retaining efficiency in the supply chain. (Xu et al., 2020) By 

outsourcing the manufacturing process, supply management 

over-emphasizes the lower costs of even the basic product.  

The post-Covid-19 era unveiled disruptions in the global 

supply chain, reducing its efficiency. Earlier, the efficiency 

in the global supply chain was so focused that disruption 

risks were overshadowed. Though innovation is an essential 

part of the long survival of the firm, it has been usually 

overlooked by supply firms. Thus, the firm’s resilience has 

been compromised for achieving efficiency in the supply 

chain. Further, with Covid-19 taking over the world, it 

became important to move “from efficiency to resilience” in 

supply chains. (Galston, 2020) 

The supply chain disruptions, post-Covid, eroded the 

resilience of the global supply chain. They were majorly felt 

by those firms involved in procuring raw materials or 

finished products. The dominant role of China and South-

East Asian countries in the manufacturing and supplier 

industry adversely affected the economies of all the 

countries that are directly or indirectly dependent on the 

Chinese economy. (Zhang et al., 2018) The subsequent 

lockdowns with travel and transport restrictions delayed 

shipments and increased lead time. These conditions 

deteriorated the condition of supply chains, making them 

less reliable. 

To fight against the challenges of the Covid-19 outbreak, an 

emphasis on increasing the firm’s resilience has been made. 

Thus, supply chain resilience can be understood as “the 

adaptive capability of a supply chain to reduce the 

probability of facing sudden disturbances, resist the spread 

of disturbances by maintaining control over structures and 
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functions, and recover and respond by immediate and 

effective reactive plans to transcend the disturbance and 

restore the supply chain to a robust state of operations.” 

(Kamalahmadi & Parast, 2016) 

Since supply chain disruption had “ripple effects,” it was 

felt that global value creation activities needed to move 

away from efficiency explicitly and adapt to resilience 

imperative. (Dolgui et al., 2018; Queiroz et al., 2020) If 

suppliers, who are more prone and exposed to disruptions, 

are well-known in advance, demand forecasting can be 

appropriately performed. This is because an unexpected rise 

in consumer demand can lead to a lack of confidence in 

supply firms. To combat this, the product portfolio and 

customer database need to be reviewed and re-evaluated. 

Thus, managing the resources by keeping up the innovation 

of the firm promises the firm to become self-resilient. 

Supply chain resilience “measures the ability to prepare for 

and provide essential functions during a disruption, and then 

to recover from and adapt post-disruption into a form that is 

better suited to the new ‘present’” (Golan et al., 2020), 

stating that “a resilient system can withstand a disruption” 

(Mena et al., 2022). According to the systematic literature 

review, resilience has been defined as “many of the 

(definitions in literature) focus on the capability of a system 

to ‘absorb’ and ‘adapt’ to disruptive events, and ‘recovery’ 

is considered as the critical part of resilience” (Hosseini et 

al., 2016). Therefore, the most comprehensive definition of 

supply chain resilience is: “Resilience is the ability of a 

system to detect, adapt, and react to disturbances to restore 

its original structure and functions”. (Fertier et al., 2021) 

The elements of resilience include agility, collaboration, 

flexibility, information sharing, leadership, redundancy, 

visibility, velocity, trust, and risk management culture. 

These help the firms to develop their resilience as well as 

enhance their performance. (Liu et al., 2018) The firm’s 

resilience and performance prepare it to face any disruption 

of the uncertain business environment. With capabilities to 

use regional resources, the firms can adopt best practices for 

becoming more responsive to these disruptions in the global 

supply chain. (Parast et al., 2019) 

Post-Covid, the disruptions in the supply chain led to a loss 

of revenues and decreased sales of products or services. 

(Elluru et al., 2019) The firms, thus, are going to be 

innovative which further helps them to be more resilient to 

disruption. Along with innovation, firms have started 

focusing on information-sharing capabilities and supportive 

leadership capabilities. The firms, which were once 

dependent on physical labour across warehousing, logistics, 

and transportation, are readily accepting digital 

technologies. The emerging technologies of Industry 4.0 are 

being embedded that help determines rule-based demand 

forecasting and adjustable stock allocations. (Golgeci et al., 

2020) Further, cloud computing, big data analytics, IoT, 

automation, blockchain, and 3D printing have contributed to 

the competitive edge and increased resilience of the supply 

chain. (Munien & Telukdarie, 2021) This significantly will 

enhance user experiences and optimize processes 

intelligently to maintain demand management. Thus, from 

being efficient, supply chains are becoming resilient to 

handle crisis management.   

Some possible strategies to improve the resilience of the 

supply chain might include: 

#1. Diversification 

Senior management employees compelled supply chain 

managers to seek out alternatives to China. Investors and 

governments cautioned businesses against over-reliance on 

a single supplier and diversification of the risk. (Zhu et al., 

2020) In addition, supply shocks can be mitigated by 

collaborating closely with existing suppliers and 

diversification of the supplier base. Companies are 

encouraged to discover several suppliers as opposed to 

relying on a few. (Magableh, 2021) 

#2. Localizing supply chains 

For enhancing resilience, “it will be a wise decision to 

localize some of the parts of the supply chain if not all”. 

(Zhu et al., 2020) Stabilizing supply chains require adjacent 

local or regional sources, and lead time is a crucial aspect of 

the pandemic response. Localizing supply chains would 

reduce lead time because the distance that must be covered 

will be diminished. Moreover, reliance on local as well as 

regional sources increases reactivity to disruptions. 

(Magableh, 2021) Localizing supply chains is consistent 

with the consumer trend of becoming more conscious of the 

ecological and ethical elements of the supply chain and 

lowering the number of supply management tiers can speed 

up corporate procedures. (Zhu et al., 2020; Magableh, 2021) 

#3. Emphasizing supply chain visibility 

Supply chain visibility is attained by depicting the complete 

supply chain and implementing a data-sharing procedure 

(among other inventory levels). It will aid both enterprises 

and suppliers in predicting and preparing for interruptions 

on the supply and demand side, respectively. Also, the 

“bullwhip effect” might occur during or after a disruption 

that can be mitigated by boosting visibility, since a lack of 

visibility is one of the primary causes of the bullwhip effect. 

(Zhu et al., 2020; Magableh, 2021) 

5. CONCLUSION 

The global supply chain has always been a mode of linking 

different countries in the globalization era. It helped 

countries to expand their markets and connect with each 

other to attain a win-win position. The pre-Covid era saw 

the digitalization of the global supply chain which increased 

its efficiency. This efficiency demanded over-reliance on 

one or two countries only with respect to the manufacturing 

of products.  

When a severe pandemic Covid-19 crisis hit the world, 

everything came to a sudden halt. Many disruptions were 

witnessed in the global supply chain, reducing its efficiency 

in the globalized world (Xu et al., 2020). The subsequent 

lockdowns compelled every country to manufacture their 

own products using domestic resources. At the same time, it 

has been realized that only focusing on efficiency will not 

work. Though post-covid self-resilience became prominent, 

resilience is in the long run and is necessary for combating 
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crisis management. Thus, there has been a greater sense of 

balancing efficiency and resilience in the global supply 

chain (Golgeci et al., 2020). 

REFERENCES 

Birkinshaw, J. M. (2020). The new boadroom imperative: 

from agility to resilience. Forbes, 28, 2020. 

Bryan, J. (2020, October 7). Resilience Not Efficiency Will 

Drive Organizations to Long-Term Success. 

https://www.gartner.com/smarterwithgartner/build-

organizational-resilience-for-today-and-tomorrow/ 

Clarke, T., & Boersma, M. (2017). The governance of 

global value chains: Unresolved human rights, 

environmental and ethical dilemmas in the apple supply 

chain. Journal of Business Ethics, 143(1), 111-131. 

Dolgui, A., Ivanov, D., & Sokolov, B. (2018). Ripple effect 

in the supply chain: an analysis and recent 

literature. International Journal of Production 

Research, 56(1-2), 414-430. 

Dong, L., Dai, M., Liang, H., Zhang, N., Mancheri, N., Ren, 

J., ... & Hu, M. (2017). Material flows and resource 

productivity in China, South Korea and Japan from 1970 

to 2008: A transitional perspective. Journal of Cleaner 

Production, 141, 1164-1177. 

Dubey, R., Altay, N., Gunasekaran, A., Blome, C., 

Papadopoulos, T., & Childe, S. J. (2018). Supply chain 

agility, adaptability and alignment. International Journal 

of Operations & Production Management. 

Dun & Bradstreet, 2020. 

https://foreignpolicy.com/2020/03/04/blindsided-on-

the-supply-side/ 

Elluru, S., Gupta, H., Kaur, H., & Singh, S. P. (2019). 

Proactive and reactive models for disaster resilient 

supply chain. Annals of Operations Research, 283(1), 

199-224. 

Fortune, 2020. https://fortune.com/2020/02/21/fortune-

1000-coronavirus-china-supply-chain-impact/ 

Fertier, A., Martin, G., Barthe-Delanoë, A.-M., 

Lesbegueries, J., Montarnal, A., Truptil, S., Bénaben, F., 

& Salatgé, N. (2021). Managing events to improve 

situation awareness and resilience in a supply chain. 

Computers in Industry, 132, 103488. 

https://doi.org/10.1016/j.compind.2021.103488 

Frazzon, E. M., Kück, M., & Freitag, M. (2018). Data-

driven production control for complex and dynamic 

manufacturing systems. CIRP Annals, 67(1), 515-518. 

Galston, W. A. (2020). Efficiency Isn’t the Only Economic 

Virtue. The Wall Street Journal. 

Gereffi, G., & Lee, J. (2016). Economic and social 

upgrading in global value chains and industrial clusters: 

Why governance matters. Journal of business 

ethics, 133(1), 25-38. 

Golan, M. S., Jernegan, L. H., & Linkov, I. (2020). Trends 

and applications of resilience analytics in supply chain 

modeling: systematic literature review in the context of 

the COVID-19 pandemic. Environment Systems and 

Decisions, 40(2). https://doi.org/10.1007/s10669-020-

09777-w 

Golgeci, I., Yildiz, H. E., & Andersson, U. R. (2020). The 

rising tensions between efficiency and resilience in 

global value chains in the post-COVID-19 

world. Transnational Corporations Journal, 27(2). 

Hagberg, J., Sundstrom, M., & Egels-Zandén, N. (2016). 

The digitalization of retailing: an exploratory 

framework. International Journal of Retail & 

Distribution Management. 

Hippold, S. (2020, June 23). 6 Strategies for a More 

Resilient Supply Chain. 

https://www.gartner.com/smarterwithgartner/6-

strategies-for-a-more-resilient-supply-chain/ 

Hosseini, S., Barker, K., & Ramirez-Marquez, J. E. (2016). 

A review of definitions and measures of system 

resilience. Reliability Engineering & System Safety, 

145, 47–61. https://doi.org/10.1016/j.ress.2015.08.006 

Ivanov, D. (2020). Predicting the impacts of epidemic 

outbreaks on global supply chains: A simulation-based 

analysis on the coronavirus outbreak (COVID-

19/SARS-CoV-2) case. Transportation Research Part E: 

Logistics and Transportation Review, 136, 101922. 

Ivanov, D., Dolgui, A., Das, A., & Sokolov, B. (2019). 

Digital supply chain twins: Managing the ripple effect, 

resilience, and disruption risks by data-driven 

optimization, simulation, and visibility. In Handbook of 

ripple effects in the supply chain (pp. 309-332). 

Springer, Cham. 

Jha, R., & Sharma, A. (2020). India’s Pharmaceutical 

Industry: Global Supply Chain and Governance in the 

Post-COVID-19 World. Available at SSRN 3622794. 

Kamalahmadi, M., & Parast, M. M. (2016). A review of the 

literature on the principles of enterprise and supply chain 

resilience: Major findings and directions for future 

research. International Journal of Production 

Economics, 171, 116-133. 

Kano, L., Tsang, E. W., & Yeung, H. W. C. (2020). Global 

value chains: A review of the multi-disciplinary 

literature. Journal of International Business Studies, 1-

46. 

Kissler, S. M., Tedijanto, C., Goldstein, E., Grad, Y. H., & 

Lipsitch, M. (2020). Projecting the transmission 

dynamics of SARS-CoV-2 through the postpandemic 

period. Science, 368(6493), 860-868. 

Kumar, A., Gupta, A., Mittal, P., gupta, pankaj kumar, & 

Varghese, S. (2021). Prevention of XSS attack using 

Cryptography &amp; API integration with Web 

Security. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3833910 

Leonard, M. (2020). What procurement managers should 

expect from a’bullwhip on crack. Supply Chain Dive 

March, 26. 

Li, Y., & Zobel, C. W. (2020). Exploring supply chain 

network resilience in the presence of the ripple 

effect. International Journal of Production 

Economics, 228, 107693. 



6  

 DOI: https://doi.org/10.48001/veethika.2023.09.01.001.48001/veethika.2021.07.01.006 

Liu, C. L., Shang, K. C., Lirn, T. C., Lai, K. H., & Lun, Y. 

V. (2018). Supply chain resilience, firm performance, 

and management policies in the liner shipping 

industry. Transportation Research Part A: Policy and 

Practice, 110, 202-219. 

Magableh, G. M. (2021). Supply Chains and the COVID‐19 

Pandemic: A Comprehensive Framework. European 

Management Review, 18(3). NCBI. 

https://doi.org/10.1111/emre.12449 

McKenna, B. (2020, September 17). Covid crisis shifts 

supply chain management from efficiency to resilience. 

https://www.computerweekly.com/feature/Covid-crisis-

shifts-supply-chain-management-from-efficiency-to-

resilience 

Mena, C., Karatzas, A., & Hansen, C. (2022). International 

trade resilience and the Covid-19 pandemic. Journal of 

Business Research, 138, 77–91. 

https://doi.org/10.1016/j.jbusres.2021.08.064 

Min, S., Zacharia, Z. G., & Smith, C. D. (2019). Defining 

supply chain management: in the past, present, and 

future. Journal of Business Logistics, 40(1), 44-55. 

Mittal, P. (2015). Aspects of sensitivity analysis on NAV 

valuation in Real Estate sector – A case on Prajay 

Engineers Syndicate. VEETHIKA-An International 

Interdisciplinary Research Journal, 1(3), 44–52. 

https://doi.org/10.48001/veethika.2015.01.03.006 

Mittal, P. (2020). Impact of Digital Capabilities and 

Technology Skills on Effectiveness of Government in 

Public Services. In 2020 International Conference on 

Data Analytics for Business and Industry: Way Towards 

a Sustainable Economy (ICDABI) (pp. 1–5). IEEE. 

https://doi.org/10.1109/ICDABI51230.2020.9325647 

Mittal, P., & Raghuvaran, S. (2021). Entrepreneurship 

education and employability skills: the mediating role of 

e-learning courses. Entrepreneurship Education, 4(2), 

153–167. https://doi.org/10.1007/s41959-021-00048-6 

Munien, I., & Telukdarie, A. (2021). COVID-19 supply 

chain resilience modelling for the dairy industry. 

Procedia Computer Science, 591–599. 

Parast, M. M., Sabahi, S., & Kamalahmadi, M. (2019). The 

relationship between firm resilience to supply chain 

disruptions and firm innovation. In Revisiting supply 

chain risk (pp. 279-298). Springer, Cham. 

Queiroz, M. M., Ivanov, D., Dolgui, A., & Wamba, S. F. 

(2020). Impacts of epidemic outbreaks on supply chains: 

mapping a research agenda amid the COVID-19 

pandemic through a structured literature review. Annals 

of operations research, 1-38. 

Sanders, N. R., Boone, T., Ganeshan, R., & Wood, J. D. 

(2019). Sustainable supply chains in the age of AI and 

digitization: research challenges and 

opportunities. Journal of Business Logistics, 40(3), 229-

240. 

Vardi, M. Y. (2020). Efficiency vs. resilience: What 

COVID-19 teaches computing. 

Verma, C. P., Bansal, R., & Mittal, P. (2020). Control of 

COVID-19: A Counter Factual Analysis. Administrative 

Development, Journal of HIPA, Shimla, 7(1), 1–24. 

Xu, Z., Elomri, A., Kerbache, L., & El Omri, A. (2020). 

Impacts of COVID-19 on global supply chains: facts and 

perspectives. IEEE Engineering Management 

Review, 48(3), 153-166. 

Zhang, J., Chen, X., & Fang, C. (2018). Transmission of a 

supplier’s disruption risk along the supply chain: a 

further investigation of the Chinese automotive 

industry. Production Planning & Control, 29(9), 773-

789. 

Zhu, G., Chou, M. C., & Tsai, C. W. (2020). Lessons 

Learned from the COVID-19 Pandemic Exposing the 

Shortcomings of Current Supply Chain Operations: A 

Long-Term Prescriptive Offering. Sustainability, 

12(14), 5858. https://doi.org/10.3390/su12145858 

 

 

 


