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A Multidisciplinary Approach to Supply Chain Networks

In our research on perishable and time-sensitive product supply
chains, we utilize results from physics, chemistry, biology, and
medicine in order to capture the perishability of various products
over time from healthcare products such as blood, medical
nucleotides, and pharmaceuticals and vaccines to food.
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Many such supply chains have been severely disrupted in the
pandemic due to negative impacts on labor!
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It's All About People

A major research theme of ours in the COVID-19 pandemic
is the inclusion of labor in supply chains, using optimization
and game theory.
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In the End, It's All About People

COVID-19 vaccine production reveals dependency on supply chains, labor
workforce in the U.S.

By Anna Nagurney
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Research and Publications

In a series of papers we constructed supply chain network models
with labor that included productivity factors and constraints on
labor in order to identify the impacts of disruptions and to suggest
possible mitigation procedures.
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Supply Chain Model with Different Labor Constraints
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Game Theory Supply Chain Network Model with Labor
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Figure: The Supply Chain Network Topology for the Game Theory Model
with Labor
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Research and Publications

“Perishable Food Supply Chain Networks with Labor in the
Covid-19 Pandemic,” A. Nagurney, in: Dynamics of Disasters -
Impact, Risk, Resilience, and Solutions, 1.S. Kotsireas, A.
Nagurney, P.M. Pardalos, and A. Tsokas, Editors, Springer
International Publishing Switzerland, 2021, pp 173-193.
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Perishable Food Supply Chain Network Model with Labor
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Some Additional Research

The fierce competition for PPEs and other medical supplies
also inspired the following work:

“Competition for Medical Supplies Under Stochastic
Demand in the Covid-19 Pandemic: A Generalized Nash
Equilibrium Framework,” A. Nagurney, M. Salarpour, J.
Dong, and P. Dutta, in: Nonlinear Analysis and Global
Optimization, T.M. Rassias, and P.M. Pardalos, Editors,
(2021), Springer Nature Switzerland AG, pp 331-356.

In this paper, we modeled the competition for medical
supplies in the Covid-19 pandemic under stochastic demand
and a fixed amount of supplies at different points.
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Writing OpEds in the Pandemic

On March 11, 2020 the WHO declared the pandemic. On March 12 my
article on blood supply chains in The Conversation appeared and, on
March 24 my article in INFORMS Analytics Coronavirus Chronicles.

THE CONVERSATION Analytics

How coronavirus is upsetting the blood =
supply chain

The COVID-19 Pandemic and the
Stressed Blood Supply Chain
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Writing OpEds in the Pandemic

On August 4, 2020, | published an article in The Conversation,

“The Raging Competition for Medical Supplies is not a
Game, but Game Theory Can Help.” \

On September 18, 2020, | published another article in The
Conversation,

“Keeping Coronavirus Vaccines at Subzero Temperatures
During Distribution Will Be Hard, but Likely Key to Ending
Pandemic.”
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Writing OpEds in the Pandemic

On January 8, 2021, my article,

“Vaccine Delays Reveal Unexpected Weak Link in Supply
Chains: A Shortage of Workers,” appeared in The Conversation.J

On April 5, 2021, | published the article,

“Today’s Global Economy Runs on Standardized Containers,
as the Ever Given Fiasco lllustrates,” also in The Conversation.J
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Some of the Media Coverage of Our Work During the
Pandemic
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Impacting Policy Through Operations Research

On April 22, 2020, a letter from California Attorney General Xavier
Becerra to the Admiral Brett Giroir, the Assistant Secretary of the
US Department of Health & Human Services, and signed by US
Attorney Generals of 21 other states, requested updates, because
of the pandemic blood shortages, to blood donation policies that
discriminate.

My article on blood supply chains in The Conversation, which
was reprinted in LiveScience, was the first reference and was
cited on the first page.
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Impacting Policy Through Operations Research

State of California
®ffice of the Attorney General
XAVIER BECERRA

ATTORNEY GrNTRAL

April 22,2020

Via Electronic Mail

The Honorable Admiral Brett Giroir, MD
Assistant Secretary for Health
U15. Doparman F

th & Human Services

Atn \(I\]\\]’\]II’\I\.\\ 209
ICBTSA@hhs.gov

RE:  “Solicitation for Public Comments on Section 209 of the Pandemic and All-Hazards
Preparedness and Advancing Innovation Act,” 85 Fed. Reg. 16,372 (March 23, 2020)

Dear Assistant Secretary Giror:
The undersigned State Attorneys General from Califomnia, Colorado, Connecticut,
Delaware, the District of Columbia, Hawaii, Illinois, lowa, Maine, Massachusetts, Michigan
Minnesota, Nevada, New Jersey. New Mexico, New York, Oregon, Penns,
Virginia submit this letter in response to the federal government’s Solctaion for Public
Comments on Section 209 of the Pandemic and All-Hazards Preparedness and Advancing
on Act” (85 Fed. Reg. 16.372). We support the Office of the Assistant Secretary for
Health in the U.S. Department of Health and Human Services® (HHS) efforts and work in
e s stionsi Voo anephy dasing the GONTD-19 poeslesia

Vermont, and

Innovat

An adequate blood supply is critical to the nation’s healtheare. Blood transfusions and
blood products are needed for major su o treat diseases such as sic

some cancers, and to treat vicims who have injuries caused by accidents or natural disasers
Every day, the United States needs approximately 36,000 units of red blood cells, nearly 7.000

anemia and

! Anna Nagumey, How Coronavirus is Upsetin

e Blood Supply Chain, Live Science (Mar.
13,2020, hitps://www.livescience. com/coronavirus-blood-supply-chain html
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Impacting Policy Through Operations Research

Hon. et Gioir
Al 22,200

)

T AT
Ve 2
TARCA THEE ToEE o
[ T Y
TVE T TR
P sl e
RrTET
Hine Aoy et

NRWESSEL
Michigen Atbormay Gerenl

FAROND TR CTRERS, GREVAL

Now
) G
bt B tctiA G
FECTORBATDR IR

Xavier Becerra, President Biden’s choice as his Secretary of
the Department of Health and Human Services, was recently
confirmed!



Impacting Policy Through Operations Research

And the rules for blood donations have now also been
relaxed in the UK, as of mid-June 2021!
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Thank You Very Much!

The Virtual Center for Supernetworks
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The Virtual Center for Supernetworks is an interdisciplinary center at the
Isenberg School of that on larg, le networks and
integrates operations research and management science, engineering, and economics. Its
Director is Dr. Anna Nagurney, the John F. Smith Memorial Professor of Opera
Management.

Mission: The virtual Center for Supernetworks fosters the study and application of
supernetworks and serves as a resource on networks ranging from transportation and logistics,
including supply chains, and the Internet, to a spectrum of economic networks.

The Applications of Supernetworks Include: decision-making, optf
and game theory; supply chain management; critical infrastructure from transportation to
electric power networks; financial networks; knowledge and social networks; energy, the

i , and i ity; Future Internet Architectures; risk
and performance metrics; humanitarian
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