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Supply Chain Disruptions:  
Lessons From the COVID-19 Pandemic

The outbreak of the COVID-19 pandemic is an extraordinary event  
 that has impacted every nation, business and supply chain on our 
planet. The pandemic left critical item supply chains interrupted and 
exposed several vulnerabilities. The critical item supply chains were 
generally slow to respond to the emergency due to a variety of factors, 
including export bans, sick workers, port choke points, trucking 
bottlenecks, panic buying, overreliance on offshore manufacturing, 
lack of transparency to assess centralized supply, fragmented 
approaches to ordering and fulfillment, and poor alignment and 
coordination among federal and state government agencies. 

Organizations have attempted to stabilize their supply chains 
by executing business continuity plans. Many have diversified their 
product portfolios, making new products based on available resources. 
The lack of supply chain resiliency has generated calls for reshoring 
or nearshoring production from Asia. But this approach is no panacea, 
given the desire to serve the vast Asian markets. Furthermore, for 
thousands of sole-sourced items, reducing dependence will take 
substantial time and investment. 

In a recent article published in the Council of Supply Chain Management Professionals’ 
Supply Chain Quarterly (Q1, 2021), we offer several strategies to mitigate supply chain 
disruptions during major emergencies, without incurring exorbitant costs (p. 5). Our 
hope is that the lessons learned from the COVID-19 crisis lead to better alignment and 
coordination among private enterprises and government agencies. Our interdisciplinary 
online Master of Science in Supply Chain Management, which was launched last year, 
covers a variety of critical topics, such as those referenced above, to help today’s 
professionals, as well as tomorrow’s leaders, successfully navigate future challenges. 

In this issue of Linkages, you will read about two new faculty-researchers who are 
using different types of modeling to better understand customers, improve operations and 
enhance decision-making (p. 2-3); alumnus Bill Williams ’85, MS’15, who has successfully 
managed and led significant global supply chain efforts over his 30-year career (p. 6); as 
well as the achievements of our students and faculty.  

We hope you enjoy this issue and welcome your feedback (mahmoodi@clarkson.edu).

Professor Farzad Mahmoodi, 
Joel Goldschein ’57 Endowed 
Chair in Supply Chain 
Management and director of 
Clarkson’s GSCM program
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can be applied to any complex data system, including 
supply chains and business operations. 

“Much of the classic research in supply chain 
management utilizes analytical or mathematical 
modeling,” Prof. Zhang explains. “But we can further 
improve the optimized solution by examining 
more of the contextual elements, which adds 
complexity. By using data-driven models, we can 
provide more managerial implications to enrich 
specific strategies for different scenarios.”

To illustrate the point, Prof. Zhang points 
to a real challenge faced by the giant retailer 
Amazon: where to build new warehouses. “We 
can use mathematical modeling to determine 
the pros and cons of a warehouse location and 
try to optimize solutions. But we could also try 
to collect data from existing warehouses and 
compare these locations with a site that is under 
consideration. If positive patterns are identified, 
we can improve our future decision-making.”

For Prof. Zhang, the question is not which model 
to use, but how to incorporate both types of modeling — 
and the insights they yield — to improve operations.

Finding the best ways to collect and harness 
the power of data is a topic she addresses in the 
classroom. Last fall, Prof. Zhang taught her first 
semester at Clarkson, which included an introductory 
class on business intelligence and data analytics. 

“Students learn that ‘big data’ is not just about 
volume; it is also about the values and velocity of the 
data,” she says. “What is the application for the data? 
What happens if you cannot locate or access the 
data that you need? Students quickly realize that the 
answers are not always straightforward.”

This lesson is echoed in her Management of 
Technology class, where students learn how to use 
different technologies to create value for companies, 
improve supply chains and increase market share.

For Prof. Zhang, finding creative and new ways 
to extract insights from data and new technologies 
is increasingly important for today’s companies to 
remain successful in a hyper-competitive world. 

“The information is there,” she says. “We just 
have to utilize it effectively.”

  ssistant Professor of Information Systems  
   and Operations Management Yuan Zhang  
mines data — lots of data — to unearth patterns  
in information. 

“If you know how to look and apply the right 
tools, data can reveal complexities and patterns 
of information that can provide important insights 
for companies and lead to improved decision-
making,” she says.

Prof. Zhang, who holds a PhD in information 
systems from The University of Texas at Arlington, 
joined the faculty of the Reh School of Business 
last fall. Much of her work involves developing 
empirical models through data collected from 
online platforms and applications, such as users’ 

activity records and user-generated content 
in e-sports, video gaming and newer forms 
of social media, like TikTok and Twitch. The 
goal is to understand how tech applications 
affect user or consumer behavior. 

Last year, Prof. 
Zhang coauthored a 
paper for the 2020 
Hawaii International 
Conference on 
System Sciences. 
With usage data 
collected from a 
mobile fitness app, 
the researchers 
conducted a series 
of comprehensive 
empirical analyses 
to test and validate 

the effects of the app’s social interaction features 
on group exercise participation and user retention. 

“Our findings can help fitness app developers 
better understand the impacts of these features, 
as well as gain insights into how to make online 
community policies and design gamification 
incentive mechanisms most effective in 
stimulating offline activities,” she says.  

This approach of using empirically based 
modeling to acquire meaningful insights from data 

A

Prof. Yuan Zhang

“The information is there. 

We just have to utilize it 

effectively.” 
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with Associate Professor of 
Economics Jiawei Chen of 
the University of California, 
Irvine, titled “Reimbursing 
Consumer Switching Costs in 
Network Industries.” Using a 
duopoly model, the researchers 
examined how small and large 
firms’ decisions to reimburse 
consumers’ switching costs in 
network industries can affect 
market concentration and pricing.

“A larger firm uses the 
reimbursement as an additional 
instrument to propel itself to market 
dominance,” he says. “Consequently, an increase in 
the switching cost increases market concentration 
for these companies. It also results in greater 
consumer welfare, as customers are helped by larger 
network benefits and often lower effective prices.”

The two researchers are currently working 
on follow-up research to understand the effects 
of allowing consumers to pay to lower their own 
switching costs (e.g., by allowing them to purchase 
support services) on market structure and efficiency. 

Prof. Sacks has also published research 
on competition between open source and 
propriety software, strategic alliances in nonprofit 
organizations, and education, identity and community 
in journals such as Journal of Management 
Information Systems, The B.E. Journal of Economic 
Analysis & Policy and Public Choice.

Prof. Michael Sacks
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Making Sense of Networks, Industrial  
Organization and Social Dynamics

 hen he was an undergraduate, Michael 
  Sacks was interested in game theory —  
an interest that changed his ambitions from 
business law to economics. By the time he 
attended graduate school (he received his PhD in 
economics and an MA focused on mathematical 
behavioral sciences from the University of 
California, Irvine), his interests had broadened 
to include social dynamics; networks, including 
supply chains; and industrial organization. 

After serving as a visiting professor at 
the University of Louisville and West Virginia 
University, he joined the faculty of the Reh School 
of Business last fall as an assistant professor of 
economics & financial studies. In his first semester 
at Clarkson, Professor Sacks taught Industrial 
Supply Chain Economics, a required course for 
global supply chain management majors, which 
focuses on competition between companies and 
how industries are structured. He also taught 
the Economics of Innovation, which covers the 
incentives faced by firms and entrepreneurs 
to innovate to lower production costs and 
differentiate themselves from the competition. 

In his research, Prof. Sacks studies 
the effects of diversity when individuals’ 
decisions are influenced by the decisions of 
others. “I draw on tools from standard and 
evolutionary game theory to study both industrial 
organization and social dynamics,” he says. 

Recently, Prof. Sacks coauthored a paper 

W
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Associate Professor Jay Carlson has authored 
the article “A Pitfall of Using Offer Quantity Limits,” 
forthcoming in The International Review of Retail, 
Distribution and Consumer Research.

Professor Farzad Mahmoodi, Joel Goldschein ’57 
Endowed Chair in Supply Chain Management, 
coauthored “Impact of Supply Chain Analytics 
and Customer Pressure for Ethical Conduct on 
Socially Responsible Practices and Performance: 
An Exploratory Study,” in the International Journal of 
Production Economics, and “The Role of Supply Chain 
Analytics Capability and Adaptation in Unlocking 
Value From Supply Chain Relationships,” forthcoming 
in Production Planning & Control. Prof. Mahmoodi 
also coauthored the book chapter “Linking Supply 
Chain Management to Financial Performance” in 
Global Logistics: New Directions in Supply Chain 
Management, 8th edition (Kogan Page).

Associate Professor Santosh Mahapatra has recently 
coauthored the book chapter “Towards a Unified 
Understanding and Management of Closed Loop 
Operations” in the book Pursuing Sustainability: OR/
MS Applications in Sustainable Design, Manufacturing, 

Prof. Jay Carlson

Prof. Santosh Mahapatra
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Logistics and Resource Management (Springer). This 
past year, he also coauthored “A Content-Analytic 
Understanding of Factors Contributing to the Success 
of Proactive Environmental Strategy,” published in The 
International Journal of Environmental Sustainability, 
and “Strategic Sourcing Across Product Life Cycle 
Stages: Relevance of Multiple-Mode Governance,” in the 
International Journal of Integrated Supply Management. 
 Professor Mahapatra was also recently invited  
to join the editorial review board of Decision  
Sciences Journal.

Associate Professor John Milne coauthored six 
refereed journal articles in 2020 on methods for 
airplane seat assignments and airplane boarding 
methods. Five of these publications were motivated by 
COVID-19 and the desirability of considering the health 
risks of alternative methods on airplane passengers. 
The articles appeared in Symmetry, PLOS ONE, Journal 
of Air Transport Management and IEEE Access. 

In an “Editorial: Interfaces/INFORMS Journal on 
Applied Analytics Hall of Fame Contributors,” Professor 
Milne was a contributor. That editorial was published in 
an issue of the INFORMS Journal on Applied Analytics 
that celebrated the journal’s 50th anniversary.
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he outbreak of the COVID-19 pandemic has left  
 the healthcare system in crisis: hospitals on 
the verge of collapse and filled beyond capacity, 
critical item supply chains interrupted and federal 
and state agencies struggling to coordinate palliative 
measures. Delays in testing and a scarcity of critical 
supplies and personal protective equipment have 
impacted patient care.  

Even now, with COVID-19 vaccines becoming 
available, instability in the vaccine supply and 
distribution system has further exposed vulnerabilities 
in supply chains and disaster mitigation planning. 

Farzad Mahmoodi, Joel Goldschein ’57 
Endowed Chair Professor in Supply Chain 
Management, and Professor of Economics & 
Financial Studies Diego Nocetti coauthored (with 
Erik Blutinger, emergency physician at Mount Sinai 
Queens Hospital, and Luciana Echazú, associate 
professor of economics at the University of New 
Hampshire) the article, “COVID-19 and the Health 
Care Supply Chain: Impacts and Lessons Learned,” 
in the Council of Supply Chain Management 
Professionals’ Supply Chain Quarterly (Q1, 2021).*    

The four researchers combined their expertise 
in global supply chain, economics and emergency 
medicine to provide an analysis of the supply chain 
disruptions faced by healthcare systems. They 
also offer strategies for healthcare organizations 
to mitigate supply chain disruptions in future 
emergencies without incurring exorbitant costs. 

“When you look at an entire system, there 
are multiple components and interests, as well as 
complicating factors, that need to be considered,” 
says Professor Nocetti. “In the case of the COVID-19 
supply chain crisis, we looked at the pressures on 
suppliers, manufacturing shutdowns and spikes in 
demand; the impact of policy on the availability and 
movement of supplies; and what was happening on 
the ground, at the hospitals.”

As the research indicates, the global nature of 
healthcare supply chains, lack of transparency and 
a dependence on single-source overseas suppliers 

Healthcare Disrupted
Impacts and Lessons of COVID-19 on  
Global Supply Chains

T were major factors in supply chain disruptions. As an 
economist, Prof. Nocetti was interested in how the 
decentralized COVID-19 response in the U.S. made it even 
harder for hospitals to receive accurate data related to 
supply production levels or incoming shipments.  

 “There needs to be an alignment of private and 
public incentives, and that needs to happen at the 
federal level,” he says. “Without a unified response, 
confusion occurred, causing additional inefficiencies as 
each state developed its own policies. Mask wearing, 
for example, became a polarizing issue. Disruptions 
would have occurred, but a centralized approach could 
have helped mitigate the problems in some ways.”

The researchers made recommendations 
to increase supply chain resiliency and mitigate 
disruptions in future emergencies. Recommendations 
include building redundancy in the supply chain, 
utilizing technology solutions, taking a holistic view 
of inventory to ensure global optimization, increasing 
transparency in the Strategic National Stockpile so 
state and local governments know what medical 
supplies and equipment are — or are not — available, 
diversifying the supply base and achieving network 
agility by setting up alternative manufacturing and 
assembly sites. 

“Our hope is that the lessons learned from the 
COVID-19 crisis will lead to better alignment and 
coordination among federal and 
state government agencies, as 
well as healthcare systems and 
manufacturers,” says Prof. Nocetti.

“Perhaps the biggest 
takeaway,” he says, “is our clear 
need for a national emergency 
preparedness system.”

“Disruptions 

would have 

occurred, but  

a centralized 

approach  

could have  

helped  

mitigate the 

problems in  

some ways.”

Prof. Diego Nocetti

*Read the article: supplychainquarterly.
com/articles/4417-covid-19-and-the-
health-care-supply-chain-impacts-and-
lessons-learned
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The Balancing Act of Supply and Demand

“Initially all of our manufacturing was 
conducted in-house using proprietary designed 
solutions,” he says. “You name it, we did it. But 
our business transitioned as the global economy 
transitioned, and we entered the offshoring game.”

That changed everything. “Product cost, quality, 
availability, personnel, product design, life cycle 
management, cash flow. Everything was impacted.” 

These impacts are ongoing. Today, successful 
supply chain professionals, like Williams, must 
balance supply and demand to meet customer 
expectations while containing costs and contending 
with the accelerating pace of technological 
innovation, supplier and transportation upheavals 
and an ever-changing global marketplace. In 
2013, Williams returned to Clarkson as a student 
in the EGOM (engineering and global operations 
management) master’s degree program, designed 
to keep supply chain leaders up-to-date on best 
practices in the field. “It was a great learning 
experience,” he says. “I was able to directly apply 
what I was learning in the coursework to the 
workplace. In fact, I continue to apply and refine 
these principles today.”

Not long ago, Williams was invited by the Reh 
School of Business to use his expertise in business 
and in global supply chain management to benefit 
his alma mater. He currently serves as the chair 
of both the Reh School of Business Leadership 
Council and its engineering and management 
subcommittee. He is also an adjunct instructor for 
the engineering management graduate program. 

“Members of our Business Leadership Council 
have the opportunity to provide Clarkson academic 
leaders with input regarding workplace requirements 
and, from there, Clarkson program development. 
There is a direct tie here,” he says.

“I believe that Clarkson’s approach to business 
education is spot-on,” he adds. “The mix of 
professors who deliver the courses; the coursework; 
exposure to engaged, successful alumni; and 
access to technical resources is a proven winner. 
And the Reh School has the placement, salary and 
program ranking data that supports this.”

A s Senior Vice President of Global Operations  
 for PAR Technology Inc., Bill Williams ’85, MS’15 
leads a team of professionals who are responsible 

for successfully converting the 
company’s sales forecast into 
products delivered to customers.

PAR Tech is a global supplier 
of software, hardware and services 
solutions to the quick-service 
restaurant and retail industries. Their 
point-of-sale systems can be found 
in nearly 100,000 restaurants and 
more than 110 countries. 

“It is the responsibility of 
my team to successfully deliver 
the required mix and volume of 
products, when and where they are 
required, at or below the planned 

cost,” he says. “We manage cost, manufacturing, 
supplier performance, warehousing, distribution, 
customer order fulfillment and quality systems.”

That’s a lot of balls to keep in the air. Especially 
now, when a worldwide pandemic has destabilized 
supply chains and global markets. But Williams is 
used to deftly managing multiple contingencies and 
responding quickly to disruptive changes in support 
of meeting customer and business requirements. 

Williams began his career at PAR Tech in 1985, 
the year he graduated with a degree in industrial 
management from Clarkson and was immediately 
hired by the company as a material control planner.  

The timing was perfect. 
“The company was implementing a new 

material requirements planning (MRP) system, and 
I had just completed a Clarkson course on MRP 
implementation,” he recalls. “MRP touches all areas 
of supply chain management, so this was a great 
beginning to my career.”

As Williams moved up within the company, 
he had the opportunity to learn and lead in 
different areas of the business, including planning, 
procurement, manufacturing, engineering, 
service quality, project management, systems 
implementation, warehousing and distribution.
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Putting Experience to Work

Nick Moeller ’20

For Nick Moeller ’20, finding his way to a major in global 
supply chain management and a career in the field did 
not follow a direct route. His wide-ranging interests — 
from aeronautical engineering to finance and the stock 
market — carried him along different courses of study. 

“I came to Clarkson because of 
its reputation as a leader in business 
and engineering education,” he 
recalls. “I wasn’t exactly sure what I 
wanted to study, but I knew I would 
have a lot of options.”

After his first semester, he 
decided to stick with finance, 
majoring in financial information & 
analysis, and added a second 
degree in global supply chain 
management. He also pursued 
minors in economics and project 
management. Thanks to the support 
of the Reh School faculty, he was able to receive his 
Certified Associate in Project Management (CAPM)® 
certification before he graduated.

The skills he developed in the classroom, as well as 
the practical experience gained through a co-op at the 
Des Moines, Iowa-based Principal Financial Group and a 
supply chain management internship at ExxonMobil have 
solidified his professional aspirations.  

At ExxonMobil, Moeller worked on business 
continuity planning. “If a refinery catches fire or there is 
a hurricane, the company still has to supply customers 
with materials. This opens up a lot of questions. For 
example, is it better to transload the materials or hold 

them in blending plants that are scattered in multiple 
locations and with different associated costs?”

Moeller analyzed different scenarios and 
plotted the demand. He also realized the value of 
his finance background. “Most of the team was 

coming at it from a logistical 
point of view. In a few cases, the 
inventory holding costs, which can 
be substantial, were not factored in. 
I was able to point that out.”

For Moeller, every learning 
experience opens up new avenues 
of possibility. “I came to Clarkson 
with 21 college credits so I could 
take additional courses and take 
advantage of all that the University 
offered,” he says. That included 
courses in data analytics/architecture 
and information software, as well as 

a civil engineering class in Esri ArcGIS, an application 
used in ArcMap that helps users access, visualize, map 
and share geographic information. 

The value of applying a tool like this to logistics, 
he says, is enormous. “It can be used to map 
transportation routes and determine the best locations 
for facilities.” 

With wide-ranging knowledge fueled by a natural 
curiosity, and skills gained from classroom and 
experiential learning, Moeller stands ready to launch a 
career in which he can start applying financial tools to 
operations and supply chain management. 

Williams’ support of Clarkson’s approach to 
learning extends to the education of his own family. 
“Our older son, Tyler, just completed Clarkson’s Master 
of Science in Data Analytics program, while our 
youngest son, Trevor, is a 2019 graduate of the E&M 
undergraduate program with a concentration in global 
supply chain management,” he says. “Our niece, Cristina, 
is currently a junior in the E&M undergraduate program.

“There is no 
doubt in my mind 
that my educational 
experiences at 
Clarkson have 
significantly contributed to my evolution into 
the person and professional I am today.”
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Supply Chain Disruptions: 
Lessons From the COVID-19 
Pandemic 
Watch Online

Last November, Farzad Mahmoodi, Joel Goldschein ’57 
Endowed Chair Professor in Supply Chain Management and 
the director of Clarkson’s global supply chain management 
program, hosted an online seminar titled “Supply Chain 
Disruptions: Lessons From the COVID-19 Pandemic.” 
Professor Mahmoodi addressed the challenges that resulted 
in major interruptions to the supply chain of critical items, 
as well as the aspects of existing supply chain systems that 
increased the response time to the emergency, and offered 
suggestions to fix them without incurring exorbitant costs.

Watch the seminar here: clarkson.edu/linkages-covid19.  
See page 5 for a related article.


