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Corporate Social Responsibility: How Is Starbucks Making an Impact?

Raven C. McAnally
M.S. Global Logistics and Supply Chain Management (Management Track)

ABSTRACT

Companies employ various strategies and approaches to manage a successful organization in today’s business world. The
public is increasingly demanding that businesses take their Corporate Social Responsibilities (CSR) seriously. CSR is a busi-
ness model that enables an enterprise to be socially accountable to its customers, stakeholders, and the public. By embrac-
ing CSR, businesses can become aware of their impact on all sides of society, including economic, social, and environmen-
tal. Businesses are implementing CSR into their operations to reap the benefits of the advantage it gives them over their
competitors. Thanks to CSR, companies thrive through increased sales volume and brand awareness. This paper aims to
evaluate the CSR efforts of Starbucks Coffee Company and their impact. It explores how Starbucks’ financial performance
success relates to its CSR, how the organization integrates CSR, and what factors have contributed to the company’s perfor-
mance over time. Apart from offering high-quality coffee, Starbucks adds value to its customers’ lives by providing them with
an unforgettable experience through trustworthy and courteous service.

Introduction

Since 1971, Starbucks’ external resources have enabled the
procurement process to drive innovation within developing
products. Most businesses fall short of linking their culture
with how they execute their business strategy, but Star-
bucks positions itself as not just a coffee seller, but as an
experienced provider. Customers can walk into any Star-
bucks worldwide and experience the same warm, friendly,
welcoming environment. The environment extends beyond
the décor; it exists because the employees behind the coun-
ter understand how their work fits into a larger picture and
work collaboratively to conduct remarkable things (Ji-Eun &
Park, 2021).

Corporate social responsibility (CSR) has grown in populari-
ty in recent years. Many enterprises are beginning to partic-
ipate in CSR to manage businesses that may benefit from
its use. Customers are increasingly demanding that compa-
nies embrace their social responsibilities in the modern day.
Companies currently conduct their operations following the
CSR method. They try to get involved in activities that will
help keep the business and social environments in good
shape. CSR may also make a significant difference in prod-
uct quality and customer service. Currently, competitors of
specific organizations are already implementing CSR initia-
tives and embracing this new business philosophy.

This paper will discuss how Starbucks Coffee Company has
achieved success in business by incorporating CSR. Star-
bucks Company now supplies annual CSR reports, which
are publicly available on the company’s website. Starbucks
proves how it is actively involved in actions linked to the
socio-economic, environmental, and economic perspectives
through these reports. Furthermore, Starbucks promotes
CSR initiatives that improve people’s lives, the environment,
the quality of its coffee, and its farmers.

Starbucks Heritage and Mission Statement

On March 30, 1971, co-founders Gordon Bowker, Jerry
Baldwin, and Zev Siegl opened the doors to the first Star-
bucks location on the cobblestone streets of Seattle, Wash-
ington’s Pike Place Market. They sold freshly roasted cof-
fee beans, tea, and spices for their customers to take home.

The following year, when they considered the possibility of
building another store, Alfred Peet, veteran roaster and
founder of Peet's Coffee and Teas in Berkeley, California,
told them that they were becoming “too big.” Then came the
late 1980s. Suddenly, gourmet coffee shops selling expen-
sive coffee concoctions were springing up all over. In 1988,
there were 33 Starbucks locations. Except for Chicago,
lllinois, and Vancouver, Canada, they were all in Seattle, the
corporate hub (Haight, 2017). As of 2019, Starbucks had
added 32,210 locations in approximately 80 countries. As a
result, its revenues have continued to grow steadily. Star-
bucks’ fiscal year (FY) 2019 revenue was USD 26.5 billion
(Ji-Eun & Park, 2021).

The company’s name comes from the famous book Moby-
Dick, by Herman Melville, which portrays the early shipping
traditions that would have included coffee traders. Starbuck
was the name of the first mate aboard the story’s ship Pe-
quod. Co-founders got the idea for their logo while poring
over antiqgue marine literature where they discovered a nau-
tical figure known as a twin-tailed siren. Starbucks has two
ties to the maritime world: Seattle is a port city, and coffee
often travels great distances across oceans. The company
has given the Siren makeovers through the years, but she
still is as seductive as ever (Krishna, 2018).

Howard Schultz visited Starbucks in 1982 and expressed an
interest in becoming a company member. Starbucks agreed
to hire him. Schultz worked hard for Starbucks and focused
on the enormous potential of extending the Starbucks oper-
ation outside of Seattle to introduce Starbucks coffee to
people throughout America. The proprietors were opposed
to Schultz’s ideas of expansion and preferred to concentrate
exclusively on its traditional core business of selling coffee
beans and equipment. Though dejected, Schultz continued
to press his views until the owners eventually reconsidered.
Schultz traveled to Italy in 1983 and fell in love with Italian
coffee cafes and the romance of the coffee experience.
Schultz produced the concept to redesign the stores in the
style of the Italian coffee, but altered it for the American
market (Ji-Eun & Park, 2021).

Howard Schultz left Starbucks in late 1985 to found his own
brand called Il Giornale Coffee Company. He intended to
open espresso cafes in high-traffic areas of the city. In



March 1987, the founders of Starbucks in Seattle decided to
sell their company. When Schultz learned this, he bought
Starbucks in August 1987, becoming the company’s president
and Chief Executive Officer (“Global Environmental,” 2021).

Shortly after, Starbucks expanded to Chicago; Vancouver,
Canada; California; Washington, D.C.; and New York. In
1996, the company built its first store in Japan, followed by a
European location in 1998, and a Chinese location later that
year. Over the next two decades, the company would grow to
serve millions of consumers each week and would become a
permanent fixture in the communities it served. Starbucks
remains committed to its mission with every action, decision,
and cup of coffee: to inspire and nurture the human spirit—
one person, one cup, and one neighborhood at a time (“Global
Environmental,” 2021).

People

Starbucks Coffee Company strives to be a force for good in
the world. Humanity and the well-being of everyone they con-
tact are essential to the company, from its partners to coffee
farmers to the customers who come into its stores and be-
yond.

Pay Equity

In December 2020, Starbucks increased the pay rates for its
employees in the United States, marking one of the most sig-
nificant expenditures on compensation in the company’s histo-
ry. At Starbucks, baristas, shift supervisors, and café attend-
ants hired on or before September 14, 2020, received a 10%
wage increase. The company increased the wages for ten-
ured partners who had been in their positions for three years
by 11%. To recognize this critical leadership role and attract
the best talent, Starbucks continues to invest in shift supervi-
sor pay and a 5% increase in all starting page rates to aid
store managers in attracting and keeping new employee talent
(“Global Environmental,” 2021). With these investments, more
than 30% of U.S. retail partners are currently earning hourly
wages at or above $15 per hour, and they continue their path
to ensure all U.S. partners will be making at or above $15 per
hour within three years (“Global Environmental,” 2021).

College Education Benefit

The Starbucks College Achievement Plan aids qualified U.S.
partners to finish their bachelor’'s degrees online at Arizona
State University (ASU). Since the program began in 2014,
approximately 4,500 partners have graduated, with the May
2020 class being the largest ever at 700. In FY2020, ASU
online degree programs enrolled over 14,000 partners, with
over 20% of first-generation college students. Starbucks is an
intelligent business when it comes to gender equality and mi-
norities. In 2017, just 40% of their employees were U.S. citi-
zens, while women made up 65%. Members of minority
groups account for 16% of the company’s top leadership team,
including senior vice presidents and higher executives, and
women account for 29%. Starbucks Coffee Company expects
25,000 college graduates from ASU by 2025 (“Global Environ-
mental,” 2021).

Mental Health Expansion

Starbucks Coffee Company is happy to have been a leader in
developing unique benefits for full-time and part-time partners
globally. In the United States, qualifying employees who work
20 hours per week receive a benefits package that includes
comprehensive and affordable health insurance, stock owner-

ship, paid family leaves, and child and adult backup care.

As reported by Business Wire, Starbucks Coffee Company
unveiled on March 16, 2020, a revamped mental health care
coverage for its U.S. employees. Included in the new cover-
age, Starbucks will provide all U.S. employees and qualified
family members with 20 free sessions per year with a mental
health therapist or coach through Lyra Health, an innovative
mental health benefits provider. Lyra Health will provide ac-
cess to high-quality care for Starbucks employees. Employ-
ees will be able to seek evidence-based mental health treat-
ment, locate available health providers that fit their specific
needs, and book appointments on the spot, securely and
anonymously. Starbucks revamped its mental health benefit
based on employee feedback and is the latest update to its
overall mental health effort, unveiled last September (2020).

Hunter Relief

Starbucks Coffee Company FoodShare is a program in the
United States created in 2016 in collaboration with Feeding
America to supply qualifying, unsold food to food banks and
mobile pantries. In FY20, the program redirected food from
74% of company-operated stores in the United States. The
investments in mobile pantries allow families to overcome
transportation and access challenges by bringing food to them.
Due to these initiatives in FY20, Starbucks gave more than 8.9
million meals and over $1 million to mobile pantry programs.
The company is expanding this program to meet the growing
needs of food banks. Similar food donation initiatives exist
internationally, including FoodShare in Canada and food waste
diversion schemes in fourteen European, Middle Eastern, and
African countries (“Global Environmental,” 2021).

Community Economic Development Funding in Chicago

In FY20, Starbucks Coffee Company pledged $8 million to
Chicago Community Development Financial Institutions
(CDFIs) for small company and community development
loans. The CDFlIs received $225,000 in grants to help with
capacity-building. This investment has requested funds to
develop a sustainable college in Chicago’s Auburn Gresham
region. The land will include a two-acre clean energy genera-
tion facility, an urban farm, greenhouses, an outdoor fresh
produce market, a visitor center with community activity class-
rooms, and a STEM teaching center. Among other things,
Green Era will create 247 construction jobs and 25 permanent
positions.

When employees’ trust and devotion to organizational princi-
ples and goals are critical to their performance and market
success, it becomes a competitive advantage. Trust increases
employee loyalty and motivation to stay with the company;
employees who have trust in their organization report less
stress and antagonism at work. Trust efficiently defeats corpo-
rate silos and isolation. Because employees can focus better
when they have trust, an organization can more easily imple-
ment its rules (Duc Tai, 2022).

Employees who are committed to the organization are its long-
term assets. Employees loyal to the company are productive
and the most dependable and timely of their counterparts.
Resolute personnel work well as a team, following leaders and
striving for success. Committed employees believe in their
organization and are practical and good ambassadors. They
fervently support their employer’s products, services, and poli-
cies. Thus, employee trust and company commitment are
linked. Companies invest in people development and in sus-
taining an enthusiastic, competent staff committed to the or-
ganization’s long-term sustainability and responding flexibly to
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societal changes. Strategic Corporate Social Responsibility
(CSR) and a sustainable strategy are becoming increasingly
vital to an enterprise’s competitiveness. They help create
company values and earn the trust and respect of employees,
consumers, users, partners, and the broader social community
(Duc Tai, 2022).

Planet

Starbucks Coffee Company sees a future in which it is a net
contributor to resource conservation. The corporation gives
back more to the environment than it takes from it. Further-
more, Starbucks recognizes that it cannot do it alone. It will
require all of us to conduct this. Kevin Johnson, CEO of Star-
bucks Coffee Company, declared an ambition to be a resource
-positive company in January 2020. The release featured pre-
liminary science-based targets for carbon, water, and waste
reductions by 2030. To achieve these goals, Starbucks has
developed strategies based on science, founded on the com-
pany’s mission and values, and guided by extensive market
research (“Global Environmental,” 2021).

Expand Plant-Based Menu Options

Expanding Starbucks’ plant-based menu is one way they can
reduce carbon. They strive to give customers options. In
FY20, Starbucks introduced new plant-based menu items
globally. The United States introduced the Impossible Break-
fast Sandwich, and Canada and China introduced breakfast
sandwiches using Beyond Meat products (“Global Environ-
mental,” 2021).

Single-Use to Reusable Packaging

Starbucks Coffee Company is trying to limit single-use plastics
and promote recycled content in packaging. The hot cups
include 10% post-consumer fiber. In FY20, they announced
their participation in the Ellen MacArthur Foundation’s New
Plastics Economic Global Commitment. Starbucks aims to
remove unnecessary plastic packaging, make all plastic pack-
aging reusable, recyclable, or compostable, and employ 5-
10% recycled content by 2025 (“Global Environmental,” 2021).

Invest in Regenerative Agriculture, Reforestation, Forest
Conservation, and Water Replenishment

Starbucks set up pilot projects in Guatemala, Mexico, Peru,
Rwanda, and Kenya in FY20 to reduce its green coffee pro-
duction and environmental delivery footprint. The projects
included innovative wet mill technologies that save up to 80%
of water and precision agronomy procedures like soil and leaf
analyses and to help reduce their carbon footprint (“Global
Environmental,” 2021).

Invest in Better Ways to Manage Waste

Starbucks will remove one billion plastic straws annually by
2021. In FY20, they completed the rollout of straw-less lids
across the United States and Canada, which use 9% less
plastic than the traditional flat lid with a straw. Unlike standard
plastic straws, these lids are recyclable in American and Cana-
dian markets. They also signed the U.S. Plastics Pact to im-
prove waste infrastructure (“Global Environmental,” 2021).
With the ban, Starbucks joins a growing list of companies that
have banned single-use plastic straws and utensils in re-
sponse to growing concerns about the environmental impact of
plastic waste. These companies include Dunkin Donuts, Ikea,
Hyatt Hotels, American Airlines, cruise line operator Royal
Caribbean, and the Chicago White Sox baseball team (2018).

Develop More Sustainable Stores, Operations, Manufac-
turing, and Delivery

Starbucks Coffee Company bought enough renewable energy
to power all its stores in the United States, Canada, Europe,
and 72% worldwide. However, market restrictions in China
and Japan are putting the company at risk of not meeting its
goal of purchasing 100% renewable energy by 2020. Because
renewable energy access is expanding in Asian Regions, Star-
bucks, as a member of the RE100, is committed to achieving
100% renewable energy global total (“Global Environmental,”
2021).

Starbucks Coffee Company reports an 11% reduction in car-
bon emissions compared to its 2030 carbon goal, a 4% reduc-
tion in water consumption compared to its 2030 water goal,
and a 12% reduction in waste compared to its 2030 waste goal
from the fiscal year 2019 to 2020. This annual decline was not
expected and is primarily attributable to reduced business ac-
tivity in FY20 due to COVID-19 (“Global Environmental,”
2021).

Expanding the Starbucks network of renewable energy pro-
jects in the United States helps bring green energy closer to
consumers. It used its size to drive energy sector innovation
and support its stores and the community around them. Star-
bucks committed over $97 million to twenty-three new solar
community projects in New York state, which would supply
solar energy to more than 24,000 households, small compa-
nies, organizations, churches, universities, and Starbucks
stores. In Virginia, they completed an arrangement with a
solar farm that will offset 50% of the electricity consumed by
the company-operated roasting and beverage production facili-
ties in the United States by 2022. In California, they opened
the company’s first next-generation, on-site solar store and
engaged in a Virtual Power Purchase and Virtual Storage
Agreement to offer renewable energy to over 550 of its stores
via solar energy and utility-scale batteries. In Washington, a
new wind farm supplies renewable energy to around 140
stores, its Kent Roasting Plant, and neighboring communities
(Global Environmental, 2021).

Due to greater environmental awareness, the green supply
chain has gained popularity among businesses and academ-
ics. Two factors contribute to the importance of the supply
chain in the greening of enterprises. First, the supply chain is
inextricably linked to the natural environment, as it deals with
the raw materials required for manufacturing output. Second,
the supply chain’s purchasing methods might affect the manu-
facturing suppliers’ environmental view and capability. Large
manufacturers may utilize their purchasing power to help small
and medium-sized firms adopt environmental responsibility
and green practices (2021).

In six days, Starbucks Coffee Company built a drive-thru store
in Abbotsford, British Columbia, Canada, using an energy-
efficient modular design with near-zero building waste. The
insulated panels of the building cover both sides with a sub-
stance composed of sand and other materials, resulting in a
waterproof and fire-resistant construction system (“Starbucks
Builds,” 2021).

Coffee

Coffee is at the heart of what they do. Starbucks Coffee Com-
pany is responsibly committed to sourcing coffee for the bene-
fit of people and the environment to ensure a long-term future
for the coffee. The company is concerned with the quality of
coffee beans and the improvement of the lives of farmers who
grow coffee beans.
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Global Farmer Fund

The Starbucks Global Farmer Fund addresses farmers’ unmet
financial needs and improves supply chain resilience. The
Fund, in partnership with Root Capital and responsibility, pro-
vides low-interest loans to coffee firms and farmers in areas
where traditional banks are not available due to high-interest
rates. Loans help farmers grow trees and upgrade infrastruc-
ture. Historically, the international coffee market has been
susceptible to price flexibility connected to global demand and
supply conditions. It has a negative impact on coffee growers,
so Starbucks assists them by purchasing their coffee and by
implementing a more integrated and sustainable approach.
Starbucks has agreed to pay farmers more money to help
them support their families (“Global Environmental,” 2021).

Emergency Relief Funds

Starbucks also extended its Emergency Farmer Relief Fund
for a second year to help more farmers affected by poor global
coffee prices. These supplementary payments directly benefit
smallholder farmers in Central America, helping them over-
come low prices relative to production costs. Despite slightly
better market conditions, they distributed over $2.8 million to
farmers in Guatemala and Nicaragua in FY20 (Vadakkepatt et
al., 2021).

Ethically Sourced Coffee

From 2015 to 2019, 99% of Starbucks stores implemented a
policy known as Coffee and Farmer Equity (C.A.F.E.) to
demonstrate its commitment to the coffee-processing and
sales process’ ethical, environmental, and quality aspects.
The C.A.F.E. Practices program aims to promote transparent
and sustainable coffee-producing practices while also protect-
ing the livelihoods of coffee farmers and workers, their fami-
lies, and communities (Vadakkepatt et al., 2021).

Aside from that, Starbucks contributes funding to help farmers
gain access to financial services, acquire conservation and
certified coffee, including organic and Fair-Trade certified cof-
fee, and engage in community development programs in cof-
fee-producing nations. Finally, Starbucks has partnered with
coffee producers in Costa Rica, through which it educates
farmers on how to produce high-quality coffee and provides
technical assistance. Starbucks places a greater emphasis on
these stakeholders since they are more long-term for the com-
pany. Due to COVID-19 constraints, auditing teams could not
perform all required on-farm audits in FY20, resulting in farm
expiration. In FY20, 98.6% of coffee came from C.A.F.E.
Practice-verified farmers (“Global Environmental,” 2021).

Farm Community Support

In FY20, Starbucks trained almost 40,000 farmers, bringing
them closer to the objective of training 200,000 farmers by
2030. Starbucks operates nine Farmer Support Centers
worldwide. Agronomists and quality experts collaborate with
coffee farmers who sell to Starbucks to share tools and infor-
mation that will help them increase coffee productivity, quality,
and profitability on their farms while also improving their liveli-
hoods. Due to COVID-19 limits in FY20, Starbucks imple-
mented online training tools and resources to support these
efforts while promoting their partners, suppliers, farmers, and
communities (“Global Environmental,” 2021).

Starbucks Coffee Company has always prioritized delivering
the highest possible quality in all parts of its operations. The
company purchases high-quality coffee beans directly from the
best producers, roasts and prepares the beans to the highest

standards of perfection, and provides a consistent service ex-
perience to all customers through well-educated workers
(Madar, 2020).

Product diversification is one of Starbucks’ strategies, provid-
ing a wide variety of coffee, coffee preparations, soft drinks,
pastries, coffee beans, cups, and thermoses. Their continu-
ous improvement strategy involves improving product and
service quality, productivity, and competitiveness. For exam-
ple, Starbucks focuses on the product, supplying high-quality
Arabica coffee, and directly supporting farmers and staff
through direct support and training. Starbucks offers a selec-
tion of 100% Arabica coffees from Latin America, Africa, and
the Asia-Pacific regions. The company also maintains a 240-
hectare coffee farm in Costa Rica. Additionally, 99% of the
coffee acquired by Starbucks worldwide follows the Coffee and
Farmer Equity policies, which have assisted farmers in improv-
ing their environmental performance over the last 15 years
while considering the impact of climate change (Madar, 2020).

Conclusion

This research investigated how Starbucks Company performs
in business through Corporate Social Responsibility (CSR). It
is fascinating to observe Starbucks’ corporate principles in
action, especially the mission statement, which details how
Starbucks manages its business with suppliers, employees,
consumers, communities, and stakeholders while caring for
the environment. The other fascinating aspect of Starbucks is
its code of conduct, which demonstrates how the company has
partnered with farmers to obtain high-quality coffee beans
while also advancing farmers’ livelihoods and supporting the
environment.

Starbucks has used CSR as a strategy to run its business in
all areas. Starbucks cares about the environment. They save
money while preserving the environment by applying cutting-
edge technologies to improve their procedures. Starbucks has
lofty plans to collaborate with partners and stakeholders on
social issues. Starbucks has launched various events to build
long-term partnerships with communities. In terms of econom-
ics, Starbucks considers the interests of all parties involved in
its operation while adhering to local laws. Starbucks has es-
tablished a fair-trade culture with suppliers, customers, and
competitors, making Starbucks an enormous economic suc-
cess.

A company’s commitment to CSR can also give them an ad-
vantage over competitors. Starbucks Coffee prioritizes its
suppliers (coffee farmers) and staff. They have built an enter-
prise that is both sustainable and profitable. The company has
corrected its business model by completely embracing CSR
while maintaining its market position. CSR practices affect
several elements of a company’s activities. Many corporations
claim that CSR may enhance sales and market share, cut ex-
penses, increase investor interest, and improve employee
engagement, brand recognition, and image. Customers enjoy
CSR initiatives. Hence the research shows that its CSR ef-
forts will benefit its success. For this reason, the organization
has achieved success in the business sector through CSR.
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The Generation of Automation: The Warehouse Response to COVID-19

Bianca Martin
M.S. Global Logistics and Supply Chain Management (Artificial Intelligence Track)

ABSTRACT

There is no question that the COVID-19 pandemic immensely affected the world in many ways—personally, environ-
mentally, health-wise, and business-wise—just to name a few. One major area that was significantly affected is supply
chain and logistics. The supply chain sector was forced to make many changes in order to combat and recover from the
negative and lasting effects of COVID-19. One area of supply chain that has had many changes is warehouse opera-
tions. Atrtificial intelligence (Al) and other technologies had already begun to be implemented in warehouses before
COVID-19, but the pandemic caused these innovations to rise in popularity as a means for warehouses to remain effi-
cient. The use of technology, such as robots, drones, and new software, have allowed warehouses to recover and over-
all improve their operations, while creating competitive advantage for companies and revamping the standard of how

warehouses will be run from here on out.

Effects of COVID-19 on Supply Chain Systems

Supply chain was affected both inside and outside the
warehouse. As people’s lives were changed with new
guarantine restrictions, demand of different products and
services was drastically changed as well. Items such as
household goods, cleaning supplies, and food items had
their demands increase significantly. This drastic change
of demand caused many disruptions within different supply
chains, as many companies did not have the capacity to
keep up with the new demand and were not able to fore-
cast correctly. According to the article, “The Future of
Global Supply Chains in a Post-Covid-19 World,” 94% of
Fortune 1000 companies reported experiencing disrup-
tions in their supply chains because of COVID-19 (Panwar
et al.,, 2021). Forecasts were no longer accurate, and
businesses had to scramble to adapt to the supply and
demand chaos that was created by the pandemic. These
surges in demand meant that warehouses had to work
faster and faster to keep up, while also ensuring accuracy
and efficiency.

The way customers were purchasing changed a lot as
well. E-commerce’s popularity surged due to people in-
creasingly shopping online and requesting delivery orders
for their groceries and other products that they could no
longer go to the store and pick up as easily for them-
selves. The U.S. Census Bureau reported that U.S. e-
commerce sales increased 32.4% between 2019 and
2020 (Haber, 2021). This was more than double the
14.9% increase between 2018 and 2019 (Haber, 2021).

Along with the changes due to capacity and customer hab-
its, companies also faced problems with the health and
safety issues and new regulations, particularly in their
warehouses where many people worked in close proximity
to each other. As social distancing became a health priori-
ty, there were strains in warehouses to work both safely
and effectively. Many warehouse workers became sick
and had to quarantine, leading to labor shortages in daily
operations. Amazon reported that between March 1, and
September 19, 2020, 19,816 (1.44% of its total front-line
workers) had COVID-19 at some point (“Smart Ware-
houses Boost Their 1Q,” 2020). Keeping production going
while facing supply and demand shortages, health and
safety concerns, and the shift to increased e-commerce,
all in a short period of time, are some of the reasons that

supply chain systems had to quickly reevaluate their oper-
ations. A survey taken by supply chain executives that
was conducted in the summer of 2020 determined that
“93% plan to increase supply chain resilience and 54%
expect changes to supply chain planning” (Panwar et al.,
2021). These plans, for many companies, called for auto-
mation and artificial intelligence (Al) in their warehouses.

Automation in Warehouses

Because of increasing demand requiring faster and ex-
tremely accurate and productive operations, many compa-
nies have focused on transforming their warehouses to
become more automated. According to the article, “Smart
Business and the Social Value of Al,” artificial intelligence
“has been named the number one technology to help busi-
nesses recover and improve after the COVID-19 cri-
sis” (Leszkiewicz et al., 2022). Although robots are what
are generally thought about when the words “artificial intel-
ligence” come to mind, there have been many other types
of automation implemented in warehouses that have tre-
mendously increased productivity. One example is the
use of drones. There have been RFID-reading drones
being developed that can be used for quick cycle counting,
and some companies are working to increase the use of
drones by developing ones that can count cases on pallets
and be able to recognize what is on each pallet (“Smart
Warehouses Boost Their 1Q,” 2020) and autonomous
guided vehicles (AGVs) that handle material and can trav-
el without a human operator around warehouses. These
and other innovations are not expected to slow down any-
time soon. It was reported that AGV and AMR
(autonomous mobile robots) markets are expected to
“grow by about 35% annually and reach $13.2 billion by
2026” (“Warehouse Automation: The Rise of the Robots,”
2022). As these innovations show increasingly improving
results, more companies can be expected to adopt them in
order to obtain competitive advantage.

The Use of Robotics

One of the biggest innovations in the automation of ware-
house operations has been the inclusion of robots. Even
before COVID-19 came to be, many warehouses were
implementing robots into their operations in order to allow
daily tasks to be completed quicker and without human
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error. Robots can do much of what human workers can do,
but without the detriments and basic needs of people, such as
sleep and human error. With the pandemic bringing about the
need for social distancing and quarantining, robots became
even more important for successful warehouses to resume
operations while adhering to health mandates and keeping
human employees safe without having to hinder business.
Besides their convenience, robots have shown to increase
productivity and accuracy in warehouses. Gordon Brown,
Director of Engineering for NLS, claimed they were told that
implementing robots could allow the productivity in their pick-
ing process to increase by 50-75% and that they did “[se€]
those numbers” (“Warehouse Automation: The Rise of the
Robots,” 2022). With their speed and ability to work long
hours, it is no surprise that these types of increases in produc-
tivity can occur with well-programmed robots.

With these robots has come the need for efficient software and
communication to run these machines. According to the study
“A Self-Adaptive Network for Multi-Robot Warehouse Commu-
nication,” one of the most important responsibilities of having a
multi-robotics system is focusing on end-to-end communica-
tion so the robots can successfully work with each other
(Varma et al., 2021). This study says that robots are orga-
nized in an “ad-hoc fashion,” where “each entity of the network
can move around and connect in any arbitrary fashion” in or-
der to keep track of each other’s routes to work around and
with each other effectively (Varma et al., 2021). The robots
must be able to coincide with each other and be able to do
their jobs without running the risk of running into each other or
interfering with each other’s job tasks. They also must be able
to communicate with other systems and human workers. As
with other areas of automation, since robots appear to be be-
coming part of the new type of warehouse, more advanced
software can be expected to be developed to increase the
efficiency and productivity.

Changes in Shipping

Distribution and shipping are other areas that are becoming
more automated due to the increase of e-commerce, and
therefore shipping, from COVID-19. It was reported that e-
commerce deliveries increased by 25% in 2020 (Panwar et al.,
2021). With the increase of shipping has come higher expec-
tations from consumers on the quality of shipping. People
want their deliveries as soon as they can get them. That ex-
pectation, mixed with a higher volume of deliveries that need
to be made, has brought about the need to improve the distri-
bution and shipping processes. There have been innovations
in shipping, with one example being autonomous delivery vehi-
cles (ADVs), which are vehicles that are able to make deliver-
ies without human operators (Panwar et al., 2021). These
types of delivery vehicles can increase efficiency as they, po-
tentially, can move faster than traditional modes of delivery,
such as trucks. They also do not require drivers, which means
they have more space for what they are delivering. Another
benefit is that there is less room for human error; for example,
the chance of deliveries being dropped off at the wrong desti-
nation decrease compared to delivery drivers who can acci-
dentally read a package’s label wrong and deliver it to the
wrong address. Though the idea of self-driving cars is still
developing and growing, it can be expected to become part of
many warehouses and distribution centers in the future.

The Future of Human Employees with Artificial Intel-
ligence

The newly emerging tradition of automation and artificial intelli-

gence (Al) becoming large parts warehouse operations has
certainly been successful and has brought on many improve-
ments, particularly in the recovery from the damage done by
COVID. However, it is important to look at how these innova-
tions can affect those closest to them—the human employees
of the warehouse. There is the question of whether increased
Al and automation will eventually dispose of the need of hu-
man workers altogether. This is a real possibility in some are-
as. In 2018 (before COVID-19), a Chinese company called
JD.com developed a warehouse that processed 200,000 or-
ders a day with only four employees and most of the work
done by robots (Panwar et al., 2021). Examples like this can
spike fear that traditional warehouse workers will soon have to
face their jobs becoming obsolete. Another concern is that the
new technology will mean there are new skill requirements that
workers will have to be trained on in order to be able to do
their jobs effectively. These concerns can cause human work-
ers to not be receptive or even reject new innovations in their
warehouses. On the other hand, there is benefit for human
workers in having these automated co-workers. If robots are
given the autonomous, tedious roles, it leaves room for human
employees to be moved to other areas where they can have
more creative roles and responsibilities. Also having to learn
new skills to operate robots has its benefits. As Al is continu-
ously rising, developing these types of skills can make an em-
ployee more competitive in their field of work.

There have also been many developments in technology that
have been designed to require human employees to operate;
so humans are still needed. One example of a hew technolo-
gy some companies have begun using is a head-mounted
display system, which delivers instructions from a warehouse
management system to an employee while they are working
(“Smart Warehouses Boost Their 1Q,” 2020). One specific
example is a wearable device developed by the company Zeb-
ra called HD4000, a headset device that works with a software
to help employees learn their jobs quickly which can reduce
onboarding time up to 90% (“Smart Warehouses Boost Their
1Q,” 2020). So, though it is understandable to fear that robots
and Al will erase the need for human roles, there are many
strides in creating a warehouse system that still requires peo-
ple in its daily operations—just with some automated help.

Conclusion

Overall, the new technology that is quickly becoming more and
more the norm of warehouse operations has shown itself to
have great results, so far, and much potential to become even
better and more complex. Having Al has led to increased
productivity, a decrease of human error, and the ability to use
data to better forecast supply and demand. The increase of
automation also helped the health risk issues as robots be-
came able to do the jobs that human employees were doing,
without having to worry about social distancing or becoming
sick. Though there are challenges that come with the automa-
tions, such as the fear of human jobs becoming obsolete and
the need for increasingly sophisticated software to link all the
robots and systems together, these warehouse innovations do
not appear to be slowing down soon. It can be expected that a
new idea of the traditional warehouse with these technologies
at the forefront will possibly emerge sooner than later and
more and more companies will adapt in order to compete and
grow.
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ABSTRACT

An unprecedented global health emergency, an actual Black Swan event, laid bare the weaknesses of global supply chains. As
supply chain managers (SCM) navigated the uncharted waters of the pandemic, an opportunity to identify weaknesses and build
resilience in supply chains unfolded. Numerous risks were exposed, while lessons learned created countless opportunities for
case studies in real time. This paper will identify those risks and lessons learned by businesses and governments, which will

reshape supply chains and global trade for decades to come.

Introduction
Dawn of the Pandemic

The coronavirus first appeared in Wuhan, China, in late 2019,
appearing to have emerged from a wet market within the city.
Chinese officials were slow to share the news with the world,
but the word was out by New Year's Eve. Breaking news
headlines around the world warned of the circulation of anoth-
er SARS-type virus, with the potential to become a pandemic.
By mid-January, the World Health Organization (WHO) issued
a global health emergency, with deaths reported in numerous
countries. As the infections and deaths began to make the
virus a reality for many nations, travel restrictions began to
materialize. The United States restricted travel from China into
the United States as a preventative measure immediately after
the WHO emergency declaration. By mid-March, travel re-
strictions, business-directed shutdowns, and government-
mandated shutdowns around the world had led to the unem-
ployment of millions and the idling of many factories worldwide.
Through numerous waves of the virus, supply chains contend-
ed with the third-order effects of the efforts to slow the spread
and impact of the virus on human lives around the world.

Supply Chain Disorder

Many of the world’'s companies were not prepared to handle
the onset of the pandemic, let alone the ensuing disruptions of
supply and demand (lvanov, 2020). The pandemic highlighted
the weaknesses in the current global supply chains. Before
the pandemic, the supply system had become increasingly
stressed, with a narrow margin for absorbing disruption
(Sajjad, 2021). The lockdowns and travel restrictions affected
the upstream supply while consumers drove inconsistencies in
demand downstream (Nikolopoulos et al., 2021). The long-
term pandemic exacerbated the problems and the cascading
effects of halting large swathes of production (Seuring et al.,
2022). Multiple disruptions pushed and pulled supply chain
managers (SCM) as they attempted to overcome each obsta-
cle while competing for shipping opportunities while remaining
profitable. In many cases, companies halted production until
the resources were available to buy, produce and deliver to the
market. In the worst cases, companies without much flexibility,
in terms of logistical or financial resources, failed.

Industry Impacts
Technology

One area that was hard hit during the pandemic and still at-

tempting to recover fully is technology. This point is especially
true of the automotive industry, where supply chains are exten-
sive and complex. From the very beginning of the pandemic,
original equipment manufacturers (OEM) were forced to shut-
ter operations in China, dealing an early blow to automotive
manufacturers. Specifically, many OEMs could not build their
products due to a shortage of semiconductors (Eldem et al.,
2022). This shortage of semiconductors drove a shortage of
computerized components which, in turn, drove a shortage of
end-item products which relied upon those components. Since
there are thousands of parts in an automobile, the lack of one
part can bring an assembly line to a halt. This problem experi-
enced by the automotive industry played out, generally, across
much of the technological sector.

Food

One of the first large-scale infections in the United States oc-
curred in the country’s meatpacking plants, with infection rates
higher than in any other work sector (Dempsey et al., 2022).
The plant infection rates were nearly 500% higher than the
local community transmission rates (Dempsey et al., 2022).
As these rates skyrocketed, plants were forced to shutter, re-
ducing the supply of meat products to varying degrees. More
concerning was the panic buying that ensued, driving people
to clear shelves as soon as meat products were displayed.
The shuttering of factories and panic buying caused livestock
price volatility, further destabilizing the market. The U.S. Gov-
ernment was quick to act, declaring these facilities critical, ena-
bling meat supplies to continue (Polansek, 2020). Disruptions
in food supplies occurred across the industry, forcing compa-
nies and workers to alter their work environment and process-
es to keep food on people’s tables while keeping themselves
safe on the job.

Economic Risks
Demand Shocks: Oil

One significant economic risk was the one experienced by the
oil industry. As lockdowns and shutdowns progressed and
transportation decreased sharply and significantly, the global
oil demand plummeted. Many oil-exporting countries entirely
depend upon the income generated from oil exports (Anderson
& Engebretsen, 2020). During the pandemic, oil prices
dropped so fast and low that the cost of United States crude oil
went into the negatives (Anderson & Engebretsen, 2020). The
collapse of prices meant that many oil-exporting countries had
lost their only source of revenue at the worst possible time.
Being unable to fund COVID-19 mitigation measures created a
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difficult situation from which to recover.
Supply Shocks: Finished Lumber

One of the most notable supply shocks that affected the mar-
ket throughout the pandemic was that of lumber. Initially, as
the pandemic hit, the demand for finished lumber plummeted.
In response, lumber companies stopped harvesting trees, and
mills stopped producing lumber. Once the lockdowns eased
and construction resumed, the finished lumber products were
unavailable, and many projects competed for the scarce com-
modity. The industry was forced to adjust operations, which
slowed production and reduced supply (Moore, 2021). The
initial demand shock resulted in the underproduction of prod-
ucts, ultimately leading to a supply shock when the average
demand returned.

Societal Risks
Logistics Labor Risks

Logistics laborers are the unsung heroes of the pandemic.
Nurses and doctors deservingly received much public praise
but could not perform their work without the logistics workers
ensuring they got their supplies. Additionally, every home in
America that did not already know what Amazon was, quickly
learned as its workers and the last mile delivery personnel
worked hard to bring us products safely to our front doors.
The impact on these workers was significant, and there was
the risk of exposure to the virus. Despite the risks, many logis-
tics companies initially appeared to fall short of delivering Per-
sonal Protective Equipment (PPE) to their workers. These
conditions led many workers to stage protests, demanding
improved working conditions (Lerman et al., 2020). The initial
response to the pandemic created many risk areas, and labor
was no exception. The potential for further supply disruptions
remained high throughout the pandemic due to the frustrations
and fears of the logistics labor force.

Supply Chain Front Lines

Despite the initial setbacks of the immediate response to the
pandemic, many companies quickly established policies to
protect their workers and ensure business operations contin-
ued. Some measures included social distancing requirements,
disinfecting workspaces between shifts, and providing suitable
PPE for all workers (Twinn et al., 2020). These efforts were
critical in calming workers’ fears and ensuring operations con-
tinuity. Due to the bravery of the workers and the efforts to
protect them, supplies continued to flow.

Political Risks

Covid-19 displayed the vulnerabilities and fragility of the sys-
tem created by the previous strategy of relocation, optimiza-
tion, and globalization (Hong & Kochar, 2020; Sajjad, 2021).
The pandemic also highlighted and exacerbated some of the
existing international tensions. The dependence upon other
nations, even geopolitical foes, was laid bare for all to see. As
governments respond to the demands of markets and citizens,
the risk of de-globalization is real. According to Dervis &
Strauss (2020), a reduction in “travel, trade, and financial, digi-
tal, and data flows between nations is likely over the coming
years.” This reduction in trade could have far-reaching impli-
cations. If a significant amount of trade is moved out of China,
for example, what further restraint would that country have in
attempting to re-take Taiwan? In the current environment, the
Chinese economy is significantly dependent upon exports to

the United States and Europe. Without that guarantee, their
leaders would have less incentive toward restraint.

Conclusion
Lessons Learned

The pandemic has forced organizations to look deeper at their
supply networks, considering multiple factors when sourcing
decisions. Although the previous model of efficiency success-
fully increased profits for shareholders, the lack of resiliency is
a core feature of supply chains that managers must address.
The pandemic is a historical moment dividing accepted best
practices by pre-pandemic and post-pandemic thought pat-
terns (Schleper et al., 2021).

Globalization and lean supply chains have brought significant
value to companies and, by extension, customers. To aban-
don these concepts would be short-sighted and result in nu-
merous unintended consequences. However, the lessons
learned and the weaknesses exposed must be applied to cur-
rent supply chains to increase resiliency in critical supply
chains such as food, medicine, and energy. Some production
should be re-shored or near-shored to ensure the continuity of
supply chains. Governments must agree upon an international
trade standard that codifies unified responses to future disrup-
tive events.

Final Thoughts

Covid-19 was a rare but significantly impactful event, impossi-
ble to predict when it may strike. Businesses and govern-
ments must keep global supply chain flexibility as the top prior-
ity as they work to restructure supply chains in the aftermath of
the pandemic. Without flexibility, global supply will continue to
carry significant risks for companies, nations, and consumers.
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ABSTRACT

Global expansion allows a business to market its product or service while allowing significant business growth, but these busi-
ness relationships must be well-managed and maintained. Promoting good relationships with international partners begins with
studying cultural practices and differences. The culture of international partners must be treated in a very respectful manner, or
the company’s credibility can be at stake if the country’s cultural traditions and values are not recognized. Developing these in-
ternational relationships is critical for the organization’s global success.

Introduction

The first step in choosing to do business globally is research-
ing the country’s cultural differences, which include values,
traditions, customs, and beliefs. Conducting international busi-
ness requires companies to research the foreign country’s
business culture thoroughly. Through cultural education, com-
panies commit to learning those cultural differences that make
countries diverse. In global sourcing, successful international
business transactions begin with understanding cultural differ-
ences and building positive working relationships, which can
drive company profitability.

Before delving into cultural awareness, it is essential to define
strategic sourcing and global strategic sourcing. Hulsen
(2021) defines strategic sourcing as “an approach to procure-
ment that weighs the overall value delivered through a vendor
relationship rather than the simple cost of the product or ser-
vice provided by a vendor” (para. 6). So how does strategic
sourcing relate to supply chain management? Strategic sourc-
ing can be considered an approach to supply chain manage-
ment that includes the following: purchasing strategy align-
ment for business goals and an organization’s consolidated
purchasing power through information gathering and use for
finding the best possible marketplace values (Fogarty, 2019,
para. 2). The bottom line is supplier selection is of the utmost
importance to achieve lower costs.

Companies choose global strategic sourcing when they wish to
expand their business globally. Global sourcing is defined as
the “sourcing strategy of substituting your domestic market for
a global one to procure goods and services at a cost-effective
rate” (Chakraborty, 2023). In global sourcing, cultural differ-
ences can be a major issue. Cultural issues include time dif-
ferences and language barriers that can directly affect strate-
gic, operational, and financial areas of the business, as well as
learning more about the country’s culture and societal values
(Chakraborty, 2023).

1.1 Cultural Differences

Companies looking to do business in the global market need to
understand cultural differences and their effects on organiza-
tional efforts. Step one of the process is knowing that cultural
differences exist (Mitchell, 2009, p. 66). According to
Monczka, Handfield, Guinipero, and Patterson (2016), values
and behavior are two important cultural differences that can
affect the supply manager. Values are internalized shared be-
liefs or group norms which have an effect on the way people
think. Behavior affects how people act and is based on values
and attitudes. When conducting business internationally, the
comprehension of cultural differences improves companies’

effectiveness (Monczka et al., 2016, p. 381).

When cultural differences are not accepted, miscommunica-
tion, money loss, and contracts loss can occur (“Cultural Af-
fects on the Global Supply Chain,” 2005, para. 1). For exam-
ple, making money in the United States is the goal of most
decisions resulting in companies employing the least amount
of people to complete the job; however, when companies set
up operations in China, production capacity and worker qualifi-
cations must be verified for a skilled labor force (“Cultural Af-
fects on the Global Supply Chain,” 2005, para. 1). Flexibility
must be built in Brazil's agreements as a condition for success
due to changing tariffs, customs, and labor conditions
(“Cultural Affects on the Global Supply Chain,” 2005, para. 1).
Since personal relationships are essential in Japan, a deal
may fall through if a company does not accept an invitation to
go on a hasigo, better known as the Japanese version of a pub
crawl.

1.2 Language Barriers

Effective communication between businesses and their global
partners is important in building a successful relationship and
expanding business overseas. Language differences can be-
come a barrier to communication requirements and pose a
significant challenge, and Americans are not likely to under-
stand the native language of the country where they are doing
business (Monczka et al., 2016, p. 382). “Even experienced
companies can encounter difficulties with suppliers or partners
when language differences create miscommunications that
threaten their business plans abroad” (Soni, 2022). Communi-
cation is critical to both personal and professional relation-
ships, and these barriers can negatively impact partnerships.

There are some companies that make the decision not to do
business in other countries due to language barriers. Accord-
ing to Soni (2022), companies are afraid that language barriers
are harmful, so they avoid them. Companies miss out on ben-
eficial business opportunities when avoiding language differ-
ences. For example, a company may be looking for some
local workers to complete a project, but cannot attract the best
workers because they cannot communicate effectively with
them (Soni, 2022). Another potential drawback is the initial
setup of a project. Customers may be hesitant to work with
companies that do not speak their language, opting instead to
work with one with more excellent communication (Soni,
2022).;

It is a best practice for a company to make sure they know how
to say a few phrases in another country’s language before
approaching the company in their location (Soni, 2022). If you
can only say “hello” or “goodbye,” this shows your potential
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customers that you are willing to make an effort and that you
are invested in the business relationship (Soni, 2022). Com-
panies planning on working with multiple customers with a
particular language should invest in quality tile learning that
includes more than the basic phrases or hire a professional
that is familiar with the country and their language (Soni,
2022).

According to Smit (2022), “Knowing the languages spoken in
your market allows you to learn the words peculiar to the
system and makes you begin effective marketing campaigns
in your customer’s language.” Companies need to know
how to persuade customers in their market, based on their
traditions, what catches their attention, and the languages
they speak (Smit, 2022). Two other options for overcoming
the language barrier are to partner with a translation compa-
ny and hire an interpreter who can prevent miscommunica-
tion between companies and their international partners
while building trust (Smit, 2022).

1.3 Communication

Mitchell (2009) indicated that “doing business internationally
means you will come into contact with individuals who speak
different languages and live in different cultures” (p. 66).
With more than 6,200 languages today, knowing the lan-
guage is still insufficient for effective communication. To be
an effective communicator, companies must have some
understanding of thought patterns and values and of how
potential customers process this information. When compa-
nies learn to deal with cultural differences, there is a likeli-
hood that a business deal will be successful or unsuccessful
(Mitchell, 2009, p. 66).

According to Mitchell (2009), when it comes to listening and
processing information, culture falls into two categories:
high context and low context. In low-context cultures, such
as the United States and Germany, communication is more
precise with a low level of shared information (Mitchell,
2009, p. 66). Communication in high-context cultures tends

to be imprecise. Table 1 details the comparison between
low-context and high-text cultures.

Mitchell (2009) specified that when attempting to communi-
cate cross-culturally, there are two important rules to re-
member (p. 66):

1. Do not be overconfident.

There are differences in the receipt and processing
of information.

If someone speaks the same language as yourself,
do not take the thought processes for granted.
Assuming that someone thinks the same way or
has the same values is dangerous.

Explain your position by using uncomplicated descrip-
tive language.

Be clear and concise in written materials.

Use visual aids.

1.3.1 Non-Verbal Communication

In cross-cultural communication, making non-verbal commu-
nication work for companies is advantageous in the business
environment (Mitchell, 2009, p. 76). It is wise not to under-
estimate the cultural differences in non-verbal communica-
tion. An individual’'s culture can determine the following:
eye contact, standing close to each other when talking, and
non-verbal sign use to express different emotions, such as
anger or trust (Mitchell, 2009, p. 76). For example, a thumbs
-up gesture in Britain has a positive meaning, while in Per-
sian culture, it has the opposite meaning (Mitchell, 2009, p.
77).

The interpretation of body language requires careful atten-
tion. Facial expressions such as a smile or a frown do not
always have meaning but can be revealing in some cultures
(Mitchell, 2009, p. 77). Mitchell (2009) indicated, “The key to
understanding the meaning behind facial expressions and
body movements is not in the individual expressions or

Table 1: High-context Cultures versus Low-context Cultures

High-Context Culture versus Low-Context Culture

are important

Type Description Cultures
eCommunication is imprecise
*Personal encounters are essential before a business
can begin Latin America
High- *Need ancillary information Asia
Context *Pay attention more to physical surroundings and busi- Middle East
ness dress Africa

*Body language, facial gestures, and voice inflection

Low-Context ary

or email

» More precise in communication

* Provides mountains of details

* Groping for the correct words to summarize an event
» Assume a low level of shared knowledge

» Body language, hand and facial gestures are second-

* Business successfully conducted by letter, telephone,

* Rarely rely on personal interaction as the driving
force behind a business deal

United States
Britain
Germany
Scandinavian
countries

Note: Adapted from Mitchell, C. (2009). A Short Course in International Business Culture : Building International Business Through Cul-
tural Awareness: Vol. 3rd ed., p. 20, 66, World Trade Press.
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Table 2: Countries Using Formal and Informal Approaches

Countries Using Formal and Informal Approaches

Formal Approaches Needed Less Formal Approaches Used
Japan United States
China Australia
Russia Canada
Germany Nigeria
Argentina Israel

Note: Adapted from Mitchell, C. (2009). A Short Course in International Business Culture : Building
International Business Through Cultural Awareness: Vol. 3rd ed., p. 133, World Trade Press.

movements themselves, but rather in the transition from one
body movement to another” (p. 77). Reading body language
effectively is done in two steps: 1) Observing mannerisms in
the initial conversation and 2) paying attention to any sudden
changes in posture or behavior (Mitchell, 2009, p. 78). This
method of reading body language is not foolproof in judging
an individual’'s sincerity (Mitchell, 2009, p. 78).

Non-verbal communication comes in may forms, such as
dress and appearance, eye contact, facial expressions, per-
sonal space, posture, silence, and gestures (Mitchell, 2009,
p. 78). In France, direct eye contact is demanded in busi-
ness meetings; while in Japan, a sign of respect is to divert
your eyes away from a business colleague (Mitchell, 2009,
p. 78). In Japan, a smile can be interpreted as a lack of seri-
ousness, while Americans consider a smile as a warm rela-
tionship (Mitchell, 2009, p. 79). American, German, and
Arabic business executives consider silence as unfavorable,
while Asian cultures equate silence with taking time to con-
textualize information (Mitchell, 2009, p. 80).

1.3.2 Written Communication

Cross-cultural written language requires using plain and
familiar words in clear sentences (Mitchell, 2009, p. 100).
When preparing written documentation, it is essential to de-
termine the composition of the audience and adjust the
methods accordingly (Mitchell, 2009, p. 101). Visual aids
such as graphics or charts may provide a lesser chance of
misunderstanding when dealing with other cultures, includ-
ing those whose primary language may differ from yours
(Mitchell, 2009, p. 101). Every culture reads and writes in
different ways. For example, Japanese can be written hori-
zontally and vertically, while English and Hebrew are written
horizontally.

A few tips to consider in cross-culture business writing in-
clude the following:

e Avoid rambling. Written communications should be
focused and on target.

Communicate an idea—try not to impress a colleague
with a story.

Keep it brief. Know what to leave out.

Using active voice cuts down on wordiness.

Write first, edit later. Complete the first draft before
editing. Write the thoughts on paper first.

Avoid clichés when possible.

Use a formal tone in business communications.
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e« Seek out a translation service to ensure writing is appro-
priate.
Be formal in emails and follow the proper email eti-
quette.
When using the internal postal services, be sure the
person’s name is correct; some countries require ad-

dresses in their native language for delivery.
1.4 Cross-Cultural Meetings

Effective communication in meetings is critical because mis-
understandings can have damaging consequences (See
Appendix, p. 24). Successfully arranging international busi-
ness meetings can be challenging and requires attention to
detail. Some best practices for conducting successful busi-
ness meetings include:

Do cultural research. Gather as much information as
you can before the meeting.

Keep an open mind. Remind yourself that different
values and beliefs make you behave differently.
Establish relationships. Cultural tensions can be min-
imized by establishing relationships well in advance
before meetings.

Master etiquette. In addition to being culturally aware,
practice etiquette at all times.

(“Successful cross-culture meetings,” n.d.).

In addition to implementing these best practices, it is vital to
determine the level of formality when conducting successful
business meetings. According to Mitchell (2009), some gen-
eral rules to consider in formal and informal communications
include the following (p. 134):

e Asian culture demands higher levels of formality than
most European cultures.

Age can play a role in the level of formality demanded,
and, in general, older generations are more formal than
younger generations.

Older established firms such as IBM are, typically, more
formal than smaller, more newly established firms.

Therefore, a formal or informal approach depends on the
country. The company is responsible for ensuring which
approach to use for the country with whom they are doing
business. Table 2 provides a list of countries and their pre-
ferred approaches.



The preparation for the meeting is the most important part
of the process. Do your research and know that country’s
history. A poorly planned meeting can ruin your company’s
credibility and damage the business relationship. As indi-
cated by Mitchell (2009), consider some of the following
best practices for meeting preparation (p. 136):

¢ Agenda—maintain control of the main topic; let hosts
know the name and titles of all attendees

¢ Venue—if you are the host, choose a venue that can
accommodate such services as fax, internet, telephone

e Arrival—account for physical and mental effects of
traveling through several time zones

e  Punctuality—build in extra time for arriving to meetings
on time

e Introduction and Greetings—every country has a differ-
ent approach to greetings; learn what is appropriate

e Business Card Rituals—exchange cards at the begin-
ning of the meeting; have cards in the language of the
country where you are conducting business

e Concluding the Meeting—Ileave it to the hosts of the
meeting to decide when the meeting concludes

1.5 Cross-Cultural Teams

The basic building blocks of cross-border businesses is the
ability to build and effectively run cross-cultural teams
(Mitchell, 2009, p. 160). Professional international manag-
ers should take a global view of business challenges, which
means the following:

e Do not be content with one explanation for an event.
No one situation is the same.

e Accept life as a balance of contradictory forces—
appreciated, contemplated, and managed.

e Focus on conflict management, not conflict resolution.
Each culture has a different approach.

e Trust the process rather than the structure to deal with
the unexpected.

e Value diversity and multicultural teamwork.

e See change as an opportunity. Be comfortable with
ambiguity.

e« Emphasize inclusion rather than exclusion in manage-
ment style.

Global teams often encounter global challenges. Some of
those challenges include the following:

e  Working across different time zones.

e Being deprived of the benefit of interpreting non-verbal
forms of communication.

e Having no direct social contact with other team mem-
bers can make it difficult to develop personal relation-
ships.

e Coordinating or minimizing cultural differences such as
attitudes toward time, goals, and decision-making
(Mitchell, 2009, pp. 160, 161).

Cross-cultural teams working together can create their sub-
cultures based on the assignment nature, team member
nationalities, team organizational context, and the skills and
attitudes of the team leader (Mitchell, 2009, p. 161). More-
over, the teams work together in the development of their
own personality.

1.6 Cultural Competence

Peek (2023) describes cultural competence as the “ability
to understand and empathize with individuals from a variety
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of backgrounds and experiences” (para 3). The three main
factors of cultural competence are: understanding your
culture, learning about other cultures, and accepting cultur-
al differences (Peek, 2023). While crucial in business de-
velopment, cultural competency encourages the develop-
ment of genuine connections and minimizes misunder-
standings (Peek, 2023).

According to Peek (2023), there are six predictable out-
comes and benefits for business leaders that focus on cul-
tural competence skills.

e Cultural competence creates rapport. Being open to
learning a few words of another language show people
you care about their cultural identity.

e Cultural competence improves efficiency. When
team members understand each other, they can work
better together.

e Cultural competence opens new markets and net-
works. Culturally competent people accept other cul-
tures. Respecting cultures and beliefs unlocks the
potential for new markets.

e Cultural competence makes people feel valued and
builds loyalty. Understood and appreciated custom-
ers are likely to continue doing business with your
company.

e Cultural competence creates innovation. Higher
profits for products and services through innovation for
the culturally competent company.

e Cultural competence helps you avoid mistakes,
miscommunication, and dissatisfaction. Embracing
your customer’s language for clear and effective com-
munication.

Leaders have the opportunity to foster cultural competence
and aid in the development of their team members. By
eliminating workplace biases, team members can work
together openly. When empathetic responsiveness is prac-
ticed, there is an understanding of others’ unique perspec-
tives and experiences. Value judgment reservations affirm
culture and foster loyalty. Valuing clarification is asking the
customer what is important to them. Finally, practicing
cross-cultural competencies leads to higher profits, innova-
tive teams, and leader positivity (Peek, 2023).

Conclusion

Businesses can thrive globally when cultural differences,
values, customs, and traditions are recognized with an
open mind. Language barriers can be reduced when ef-
forts are made to learn a few phrases of the native lan-
guage. Effective communication, including verbal, non-
verbal, and written, requires much time to develop the cor-
rect approach for business interactions. Cross-culture
meetings and cross-cultural teams shape and add value to
the organization. A culturally competent company is a com-
pany that is emphatic toward international partners. There-
fore, cultural awareness matters in doing business globally.
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Warehouse Innovation: COVID-19 Post-Pandemic Era
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ABSTRACT

Since the onset of the COVID-19 pandemic, the warehousing industry has faced unprecedented challenges, including labor
shortages and supply chain challenges. A wave of mass layoffs, resignations, and a disoriented supply chain system character-
ize the COVID-19 impact on the warehousing industry. Warehouse innovation changes triggered by the events of the pandemic
include the widespread adoption of digital technology and automation. Usually, a standard warehouse is spacious enough to
allow sufficient physical distancing; however, the need to overstock to counter supply shortages during the pandemic saturated
warehousing capacity. With the help of digital technology and automation machines, such as automated storage and retrieval
systems (ASRS), warehouses have managed to save storage space by utilizing fewer rooms. Therefore, modern innovation
technologies and other strategic measures, such as integrating multiple distribution channels, provide an effective solution that

has helped warehouses overcome COVID-19 setbacks.

Operations
Technological Innovations
Warehouse Automation

Warehouses need to be effective and flexible to survive the
uncertainties of the COVID-19 pandemic. Flexibility and effi-
ciency require warehousing companies to make adjustments,
such as adopting automated systems to enhance storage,
picking, and distribution. Schwarz et al. (2017) indicate that
warehousing activities require storing and distributing various
items. Automated machines, for instance, machine learning
systems, have promoted object identification and semantic
segmentation. Additionally, machine learning systems effec-
tively automate the working space by navigating through in-
ventory accounts to speed up order delivery from on-site and
remote locations. For example, using automated storage and
retrieval systems has been shown to save physical space by
85% compared to ordinary shelving (Schwarz et al., 2017).
Combined with advanced pick-to-light systems and automated
inventory management software, warehousing activities are
streamlined, promoting overall productivity. Automated pick-
to-light systems help employees achieve more efficient order
fulfillment using handheld scanners to navigate the inventory
easily. As a result, companies can stock and hold more prod-
ucts to mitigate the reduced product supply issue during the
pandemic.

Digital Technology

The COVID-19 pandemic is a significant catalyst for digital
transformation to maintain the supply chain. Digital technolo-
gy innovations, like digital monitoring systems and big data
analytics, have enhanced inventory management and visibil-
ity. Integrating loT (Internet of Things) sensors help ware-
houses communicate with centralized algorithms and data-
bases to streamline activities throughout the supply chain.
Fatima et al. (2022) determine that 10T is a major source of
warehouse digitization. 10T enhances data assemblage,
productivity, smooth operations, communication, and overall
warehousing operations. As a result, loT makes order picking
and delivery more efficient by helping calculate the least time
and routes during inventory management and distribution. In
addition, digital learning programs, machines, and tools help
speed up operations for the company, suppliers, workers, and
consumers ordering through digital platforms. Furthermore,

Andiyappilai (2020) determines that digital technology has
facilitated the integration of warehouse management systems
(WAS). WAS enhances warehousing transparency and visi-
bility to meet stakeholder expectations. As a result, digital
technology innovations have helped streamline warehousing
activities to overcome COVID-19 limitations.

Artificial Intelligence

Integrating artificial intelligence (Al) allows warehouses to
track real-time information, which helps companies take ad-
vantage of big data analytic systems. The more managers
integrate real-time information to achieve accurate qualitative
and quantitative data on warehousing operations, the faster
the organization can understand and correct inefficiencies.
Accurate data also helps reduce waste in the logistics and
production processes to help warehouses achieve accurate
and speedy order shipping and fulfillment. In addition, Zhang
et al. (2021) indicate that Al effectively facilitates eCommerce
businesses. For instance, crucial Al resources, such as Al
algorithms, robots, and data, can be deployed, coordinated,
and leveraged to work with related systems to promote ware-
housing performance in the eCommerce sector. As a result,
the warehouse will have strong Al capacities to forecast, plan,
learn, and create business value in terms of improved efficien-
cy in labor and space optimization and error reduction.

Furthermore, real-time big data analytic systems help ware-
houses develop powerful cybersecurity systems to safeguard
company data. Today, cybercriminals target to infiltrate weak
systems for ransom or to steal confidential data, which poses
adverse effects on the company. Zhang et al. (2021) suggest
that, while any company can be targeted, it is essential to
ensure powerful Al systems to reduce cyberattacks. Ware-
housing companies can protect data by outsourcing qualified
IT technicians. Like in third-party logistics (3PL) firms, ware-
house companies can outsource dependable 3PLs from high-
quality tier 1 data centers. In addition, integrating 24/7 data
monitoring software incorporated in machine learning systems
can help identify and block cyberattacks concurrently.

Strategic Changes
Lean Distribution Centers

Adopting modern distribution lean centers can create a com-
petitive advantage for warehouses. Abushaikha et al. (2018)
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determine that a lean distribution strategy provides a decen-
tralized solution for offsetting transportation costs. The author
determines that there exists a positive relationship between
warehouse distribution and operation performance and waste
reduction. Lean distribution supports real-time digital commu-
nication within the supply chain, which enables companies to
order and ship accurate stock amounts and manage inventory
proficiently. Therefore, the lean distribution model provides
logistics managers with a strategic understanding of how to
reduce water when carrying out storage and distribution opera-
tions, which results in performance improvement and high
productivity of downstream retailers.

Labor and Shipping

There have been massive labor and shipping challenges in the
warehousing industry due to COVID-19 shutdowns. Most
workers have resigned or been laid off. These professional
fields have become challenging to fill due to scarcity of goods
and services in the global supply chain and shifting shipping
trends. As a result, products have become more expensive,
leading to global inflation and reducing a company’s capacity
to hire more experts. Labor shortages have made ware-
houses depend more on automated technology to improve
operational practices. Besides, businesses have resulted in e-
Commerce strategies where online supply has peaked. How-
ever, strategic measures like renting larger storage containers
can help warehouses overcome shipping and labor challeng-
es. In addition, warehouse managers can adopt measures to
increase labor capacity by creating work-in-progress invento-
ries. Combined with automation, eCommerce, and large stor-
age systems, warehouses can rise above shipping and labor
issues triggered by the COVID-19 pandemic.

Omni-Channel Distribution

Omni-channel distribution involves developing multiple order
delivery strategies for warehouses and consumers. A single
distribution channel hinders customer reach, affecting consum-
er service delivery and satisfaction. Cergibozan and Tasan
(2019) determine that multiple order delivery systems will help
warehouse companies reduce logistics costs to ensure a com-
petitive advantage. In addition, diverse distribution channels
reduce storage saturation. Usually, integrating large storage
spaces is a cost-intensive process. However, when multiple
orders are needed, multiple distribution channels will help pro-
mote efficient order picking and delivery, supporting order
batching and reducing order picking duration, travel distance,
and costs.

Micro Distribution

Micro distribution using localized mini-distribution channels
and centers to supply warehouses and retailers will help com-
panies overcome border restrictions during the pandemic.
Viljoen and Joubert (2018) indicate that modern societies are
very integrated. Localized urban and rural land and air
transport systems have developed as the demand for goods
and services increases among populations. Viljoen and
Joubert (2018) recommend that warehouse managers under-
stand the geography and demographics of the locality and the
supply chain interactions to facilitate micro-distribution during
the pandemic when most cross-border freights have shut
down. Using a Global Positioning System (GPS) to trace local
connections and networked locations will help warehousing
companies map the locality. However, the dynamics that drive
supply interactions in micro-regions might not depend on the
local population and geography. Therefore, warehouses
should comprehensively understand the region and people to
supply the right products to support supply chain value.

Shorter Contracts through 3PL and TPL Models

Economic uncertainties during the pandemic require ware-
houses to ensure that 3PL (or TPL) partnerships meet short-
term agreements. Marchet et al. (2017) identify that 3PL pro-
vides warehouses with a value-creation model by providing a
clear, concise, and comprehensive framework. 3PL can help
value creation for shippers to help managers develop suitable
shipping and operation strategies that suit and compete in the
market. On their side, shippers can use 3PL to understand
and evaluate logistics processes to allow them to select the
right logistics partner who best fits their needs. In addition, Le
et al. (2020) determine that third-party logistics (TPL) partner-
ship facilitates an optimal decision-making model to support an
integrated warehousing supply chain, especially when taking
large stock. TPL helps managers determine warehousing
supply chain management processes, including supplier selec-
tion, order quantity determination, and process evaluation.
Therefore, managers can take advantage of the TPL and 3PL
models and order large stock to ensure adequate supply dur-
ing the pandemic at affordable prices. The models help short-
er and more manageable distribution to optimize costs improv-
ing warehousing performance and realistic targets in the ware-
housing industry during the pandemic.

Greater Scalability

When warehousing companies define effective picking strate-
gies, they can scale order delivery, distribution, and inventory
management accurately and flexibly. Fang and An (2017)
propose that a scalable wearable system will enhance manual
order picking in warehouse operations. When warehouses
use manual order-picking methods, an employee has to use a
paper to indicate the name, location, and number of item,
which takes time and exerts physical and mental pressure as
pickers walk around to find and identify target order shelves in
the densely packed environment. However, integrating aug-
mented reality (AR) automation systems provides warehouse
employees with an effective and efficient alternative to en-
hance manual order-picking strategies. AR helps pickers con-
vey the order picking details into visual instruction and guid-
ance. The system requires the management to integrate auto-
mated multi-markers in the warehouse floor and shelves to
provide a map that can help the AR system to navigate accu-
rately, continuously, and intuitively through the AR guidance
system. As a result, the picker can move freely and faster
through the warehouse floor and shelves without limitations.

Conclusion

The pandemic has exposed warehouses to common and enor-
mous challenges due to high demand and low supply. Deeper
investment in digital technology and automation will help ware-
houses become more resilient and recover to survive the pan-
demic. Besides, adopting strategic changes integrating micro
distributions, shorter contracts, and greater scalability will help
warehousing companies overcome global inflations, consumer
complaints, and warehousing bottlenecks. While problems
warehouses experience have a high likelihood of persisting
long after the pandemic, the incredible expansion of digital
technology and online customer demands will help ware-
houses develop functional recovery and resilience measures.
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ABSTRACT

This paper examines modern innovations in warehousing, particularly in relation to the current state of the global supply chain. It
presents several types of automated materials handling systems and how they can be used to mitigate challenges for the modern
warehouse. Additionally, how these systems can help meet operational goals for warehousing is analyzed. Finally, counterpoints
to the widespread adoption of warehouse automation are discussed. This is accomplished by a literature review of recent aca-
demic and professional works in the field. As technology advances amid uncertainty, this topic should be revisited with regularity

and deserves intensive study.

Introduction

Automation is widely considered to be an essential facet of the
modern supply chain. A number of studies have been done on
right-sizing automation and on the impacts of automation on
productivity and sustainability. However, recent global uncer-
tainty in all aspects of life has led to an unprecedented need
for rapid and effective supply chain innovation. While a variety
of automation is available, and many types of automation can
be applied to the supply chain at large, automated materials
handling systems in warehouses are one of the most immi-
nently developing categories of supply chain technology. Au-
tomated materials handling systems can help mitigate many of
the concerns brought about by global change, in addition to
helping warehouses stay not only functional, but also competi-
tive in modern markets.

Warehousing Challenges and Automation Impact

With the arrival of COVID-19 in early 2020, and ongoing eco-
nomic disruptions across the globe, supply chains are facing
challenges never before seen to this extent. Labor shortages
are prevalent due to an unusually high number of deaths, ill-
nesses, social distancing measures, strict border regulations,
workers’ rights movements, and a massive increase in the
number of e-commerce orders. Worker awareness of their
rights, with regards to safety and compensation, is at an all-
time high. And the greater public insight into both companies’
business practices and environmental disasters brought about
by modern media and the internet have created a need for
businesses to function in a more sustainable and transparent
manner. These concerns are particularly applicable to ware-
housing environments, where automation can be used to im-
prove sustainability, worker safety, and speed of operations
while replacing gaps left by human workers.

Sustainability

Though many people consider sustainability only along the
environmental axis, sustainability’s social and economic axes
are equally important. The three axes are intrinsically linked
from a warehousing perspective—efficiency and effectiveness
of operations improve economic conditions for a business,
reduce environmental impacts, and can increase both employ-
ee and customer satisfaction (Ali & Phan, 2022). Automated
materials handling systems within a warehouse contribute to
the “triple bottom line” of sustainability by (a) reducing damag-
es to product and reducing waste; (b) operating more quickly

and efficiently than humans, thus increasing a business’s ca-
pacity and earnings; (c) removing repetitive work for employ-
ees, leaving them to do less physically strenuous and more
intellectually stimulating jobs (Lui et al., 2022); and (d) reduc-
ing the energy consumption of a warehouse.

One of the greatest potential areas for sustainability improve-
ments in warehousing that has been less studied in terms of
automated materials handling is in environmental impact. As
Lewczuk et al. (2021) note, heating and cooling are by far the
greatest energy consumers in a typical low-automation ware-
house, followed by lighting. A warehouse with a high amount
of automation uses nearly five times less energy for building
maintenance than a warehouse that operates with human la-
bor and minimal automated equipment, mostly through reduc-
ing the need to heat, cool, or light a system without people.
The impact of this reduction alone is enough to justify automat-
ing a warehouse, if environmental sustainability is the goal.

Worker Safety

Workers in a warehouse are often at much greater safety risk
than those in an office. They are prone to injury due to repeti-
tive labor, slips, falling objects, and interactions with machin-
ery, such as a forklift or pallet jack. The easiest way to im-
prove worker safety is to simply remove the hazard, which
opens the door for many types of automated materials han-
dling. Automated storage and retrieval systems are generally
enclosed and remove the risk of falling objects or forklift acci-
dents. Automated guided vehicles, which are equipped with
sensors that help them avoid collisions, can replace traditional
forklifts (Schwartz, 2021). Both automated storage and auto-
mated vehicles remove the need for a human worker to move
objects manually, reducing the risk of repetitive labor injury.
Matthews (2019) states that 38.5% of musculoskeletal injuries
in a warehouse are back injuries. When a robot designed to lift
and/or transport heavy goods through a warehouse is used,
there are substantially fewer opportunities for back injury; and
worker fatigue is also reduced.

Labor Shortages

Warehouses, especially in e-commerce and retail, tend to be
heavily seasonal. It is not uncommon for warehouses to re-
quire temporary staff to keep up with demand during peak sea-
sons; but with the arrival of COVID-19 in early 2020, global
labor shortages became even more pressing. Between illness-
es and deaths among the workforce, workplace capacity

29



measures and distancing requirements, skyrocketing numbers
of e-commerce orders, and increasing inflation and unemploy-
ment rates, seasonal labor shortages have been exacerbated
and have become, in some cases, year-round shortages.
Many different types of automated materials handling systems
can be used to reduce the impact of such shortages. For in-
stance, automated forklifts and transporter robots can be used
to move items, leaving humans to do work they are better suit-
ed to (such as picking items), thus removing the need for fork-
lift operators or unnecessary travel around the warehouse
(Lee & Murray, 2019; Michel, 2019).

Warehousing Goals and Automation Impact
Cost Reductions

Many of the warehousing challenges tie directly into a ware-
house’s operational goals. Consider that warehouses facing
labor shortages are, in part, facing them due to rising inflation
and wages. People are no longer willing to work for minimum
wage and few benefits; the expectation now is that they will be
compensated in a manner that allows them to have a decent
standard of living. For those workplaces that have managed
to acquire and retain staff by paying them fairly, these rising
costs lead to the necessity of employing cost-cutting measures
elsewhere in the warehouse. As discussed previously, a
warehouse that operates largely manually uses nearly five
times more energy than a highly automated warehouse
(Lewczuk et al., 2021). Even a moderately automated ware-
house, while requiring the up-front cost of the equipment, can
save money by automating over just a few years. In fact, the
return on investment for equipment such as automated lift
trucks can be as short as two years or less (Michel, 2020);
with returns on investment that short, there is little financial
argument to be made against the purchase for any company
with the ability to pay up front and reap the benefits over the
next eighteen months.

Process Improvement

Process improvement is a need in all warehouses and a con-
tinuous driving force in those using Lean or Six Sigma method-
ologies, in particular. Improvements in efficiency, reduction in
wasteful activity, and more accurate performance are all goals
that can be furthered by the considered application of one or
more automated materials handling systems to a warehouse.
Transportation robots that move picked goods to a packing
station or move an entire rack to a picking station can elimi-
nate the need for a worker to travel through the warehouse, an
activity that, in itself, does not generate value (Lee & Murray,
2019). Product damage rates can be reduced by switching to
automated forklifts that can avoid collisions with both objects
and staff (Schwartz, 2021). Automated storage and retrieval
systems, such as carousels or grid storage, can be used to
minimize inventory variance, improving performance (Alnahhal
et al., 2022). These systems can also help humans continue
to perform their normal tasks, but with greater efficiency; ac-
cording to Michel (2019), one vendor’'s deployments saw im-
provement in productivity of 200% to 300%.

Competitiveness

Process improvements and cost reductions tie heavily into the
need for a warehouse to stay competitive. A warehouse with
fast, accurate, cheap, and reliable service will undoubtedly be
more competitive than a warehouse with none of those quali-
ties. Increased consumer awareness of sustainability plays a
part, as well; and warehouse automation is essential to im-
proving sustainability and performance long-term (Alnahhal et
al., 2022).

Future-Proofing Operations

COVID-19 and the economic uncertainties of the last few
years have proven to be drivers for change. The supply chain
in particular has faced difficulties due to the unanticipated
challenges of continuing functions through a global pandemic,
border closures, and factory shutdowns. It has become obvi-
ous that the supply chain must be more resilient and adaptable
than ever before, and must consider scenarios not previously
considered. Automation within warehouses can provide excel-
lent tools to help with these endeavors. For example, Al-
nahhal et al. (2022) state that automating warehouse storage
can reduce the amount of land used, if automation is consid-
ered in the warehouse design prior to construction. This re-
duced footprint can be of great use in urban and suburban
areas as the global population continues to grow.

As Long COVID becomes a greater concern, transportation
robots can be tasked to handle movements through a ware-
house that an entire generation of disabled workers may not
be able to accomplish with the same speeds as before (Aprillia
et al., 2019). Robots cannot become ill and can be used to
keep workplaces functioning, even with social distancing
measures if needed (Newberry et al., 2021). And robots can
continue working tirelessly and consistently even as the aging
population of workers retires and is potentially not replaced
(Mayer, 2021).

Warehouse Trends

For warehousing, automation is vital for continued future oper-
ation and to mitigate modern challenges. Fortunately, auto-
mated materials handling technologies are not stagnating.
These systems are becoming more affordable, inspiring more
companies than ever to realize their usefulness and deploy
automated picking, packing, and shipping solutions (Mayer,
2021). Warehouse automation first developed in the 1960s,
according to Azadeh et al. (2019), but has only expanded
since the turn of the millennium. The development of self-
driving vehicle technology by companies such as Tesla has
created a push for similar technology in autonomous vehicles
within warehouses (Viktor & Szeghegyi, 2021). New forms of
automated storage and retrieval using a grid-and-shuttle sys-
tem have been developed within the last decade (Azadeh et
al., 2019), and Amazon’s adoption of a robotic transporter that
moves entire racks has further reduced the need for dedicated
pickers (Lee & Murray, 2019). The adoption of these technolo-
gies has only increased since early 2020, especially as they
become cheaper to produce.

Automation Shortcomings

Despite the usefulness of automation in the supply chain, and
automated materials handling in warehouses in particular,
these systems have a number of potential shortcomings that
are rarely addressed in literature. While they can be used to
help a warehouse achieve sustainable operations, improve
worker safety, and cover labor shortages, they can also per-
form entirely counter to these points.

Energy Usage

As established earlier, a study by Lewczuk et al. (2021)
showed that highly automated warehouses use less energy
than a warehouse that is performing largely manual opera-
tions. However, they note that this result is only calculated for
operational emissions for the warehouse, is dependent upon
conditions like climate and the volume of the warehouse, and
is based on the low-automation warehouse being an unusually
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inefficient building. This does not take into account the envi-
ronmental impact of manufacturing the robotic systems them-
selves or of mining the raw materials necessary for manufac-
ture. The energy usage of these systems when considered as
an overall number, rather than operation-only number, is likely
much higher. This is an aspect of automated warehouse sys-
tems’ sustainability that requires further study.

Safety

Another area in which automated systems in a warehouse may
fail to live up to expectations is in worker safety. Consider that
all automated systems are driven by software, and that soft-
ware can be hacked (Viktor & Szeghegyi, 2021). For example,
if the software controlling an automated forklift were hacked,
the forklift could easily fail to recognize a human worker in its
path or cause the dropping of a heavy object. Even absent
malicious activity, software bugs could render a system use-
less, requiring humans to work around it in ways they are nei-
ther equipped for or prepared to deal with, thus risking injury to
those workers (Lui et al., 2022). It is also possible that a situa-
tion could arise where there was no choice but to place life at
risk, reminiscent of the Trolley Problem where one person may
be harmed in order to prevent a greater number of people be-
ing harmed. As Viktor & Szeghegyi (2021) point out, there are
extreme ethical concerns as to whether a computer system
should be allowed or trusted to decide the fate of human lives.

Job Availability

In the presence of high unemployment and battles for workers’
rights, many workers understandably mistrust automated sys-
tems in some ways. A common refrain in interviews done by
Lui et al. (2022) is that of workers concerned that robots are
taking or will take their jobs. Almost half of the respondents
who had negative impressions toward warehouse automation
feared losing their jobs or having robots eliminate entire cate-
gories of jobs for future generations. These workers ex-
pressed worries that, despite automated systems taking the
more strenuous and repetitive tasks, the new roles they would
be forced to occupy may not be ones they were trained for or
prepared to do. Given the current global financial state and
unemployment rates, there may be some truth to these fears—
if a robot were not being tasked to transport products through
a warehouse, a currently jobless person might be.

Ultimately, automated materials handling systems provide a
number of clear, interrelated benefits to a warehouse. They
help warehouses achieve their operational goals while provid-
ing a buffer for uncertain times and mitigating many of the
challenges faced in the modern supply chain. They are only
becoming more useful and justifiable, particularly from the per-
spectives of financial and sustainability concerns. However, as
the technology continues to rapidly develop, it should be ex-
amined with a critical eye to ensure it is not causing some of
the same problems it seeks to resolve.
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ABSTRACT

Supplier diversity and sustainability are becoming increasingly important in federal contracting. There are programs to encour-
age supplier diversity, such as the SBA’s 8(a) business development program, and certifications to encourage greater sustaina-
bility efforts, such as ISO 14001 certification. There are many benefits, both morally and commercially, to implementing supplier
diversity, such as broadening competition and ultimately creating better value. There are also companies already excelling in
these regards, including Northrop Grumman in supplier diversity, and Lockheed Martin in sustainability. Ultimately, it is unques-
tionable that supplier diversity and sustainability are the future of government contracting.

Introduction

Government contractors have much to consider when creating
programs and protocols that will lead to longevity in the federal
contracting sector. Two of these considerations are supplier
diversity and sustainability. These two subjects have not al-
ways been deemed a necessity in order to contract with the
government; however, they have become increasingly im-
portant. These two issues have the potential to work hand in
hand to move federal contractors into the future.

Supplier Diversity

Supplier diversity is defined as “a business strategy that guar-
antees a diverse supplier base in the procurement of goods
and services for any company or organization. It highlights the
formation of a diverse supply chain that works to secure the
inclusion of diverse groups within procurement plans for gov-
ernment, not-for-profits, and private industry. In other words,
supplier diversity refers to a supply chain that encompasses
businesses possessed by diverse entities or parties” (Simfoni,
2023). Bateman et al. (2020) with The Harvard Business Re-
view define a diverse supplier as “a business that is at least
51% owned and operated by an individual or group that is part
of a traditionally underrepresented or underserved group.”
Supplier diversity is important because it allows traditionally
under-represented groups to enter the contracting pool and
partake in the contracting opportunities that the federal govern-
ment offers.

The federal government provides many opportunities for these
under-represented groups. The Small Business Administration
(SBA) is a large part of providing these opportunities. Accord-
ing to the SBA website, the federal government aims for small
businesses to receive at least 23% of federal contracting dol-
lars, with at least 5% of those going to women-owned busi-
nesses, 12% going to small disadvantaged businesses, 3%
going to service-disabled veteran-owned businesses, and 3%
going to small businesses in HUBZones (U.S. Small Business
Administration, 2023). One of the programs provided by the
SBA for small businesses (specifically socially and economi-
cally under-represented small businesses) is the 8(a) Business
Development Program. This program is designed to help so-
cially and economically disadvantaged small businesses be-
come more competitive in federal contracting through training
and technical assistance. Once certified as an 8(a) business,
a contractor can:

o Efficiently compete and receive set-aside and sole-source
contracts

¢ Receive one-on-one business development assistance for
their nine-year term from dedicated Business Opportunity
Specialists focused on helping firms grow and accomplish
their business objectives

e Pursue opportunity for mentorship from experienced and
technically capable firms through the SBA Mentor Protégé
program

e« Connect with procurement and compliance experts who
understand regulations in the context of business growth,
finance, and government contracting

e Pursue joint ventures with established businesses to in-
crease capacity

e Qualify to receive federal surplus property on a priority
basis

¢ Receive free training from SBA’s 7(j)) Management and
Technical Assistance program

(U.S. Small Business Administration, 2023)

With these available resources, 8(a) certified companies have
a much better chance at being competitive in the federal con-
tracting sector. It is also worth noting that 8(a) certified compa-
nies have the ability to compete for sole source and set-aside
contracts for the government specifically available for 8(a)
companies. Additionally, the U.S. General Services Admin-
istration (GSA) announced on April 18, 2022, “steps to ad-
vance equity and supplier diversity in federal procurement, in
line with recent changes to the category management pro-
gram, and other actions to reduce obstacles for small disad-
vantaged businesses (SDBs). These steps will help GSA
reach the Biden-Harris Administration’s goal of increasing the
share of contracts awarded to small disadvantaged businesses
by 50% by 2025” (GSA, 2022). So, there will likely be many
more opportunities in the future for small, disadvantaged busi-
nesses. See Appendix on page 36 for a list of practices and
commitments GSA has set forth to aid in these efforts.

There are many benefits to utilizing supplier diversity in a com-
pany. Firstly, there are moral and ethical benefits in being fair
to all suppliers. It is simply the right thing to do to give every-
one an opportunity to compete. However, the benefits do not
end at knowing you have done the right thing. Implementing
supplier diversity programs within a company also benefits
business. According to The Harvard Business Review, “An
inclusive procurement strategy widens the pool of potential
suppliers and promotes competition in the supply base, which
can improve product quality and drive down costs. And by
providing more sourcing options, inclusiveness can make sup-
ply chains more resilient and agile—an increasingly important
advantage in these uncertain times” (Bateman, et al., 2020).
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An increase in competition inevitably creates better value for
the government. Additionally, supplier diversity lessens the
chance of a supply chain breakdown.

An example of a government contractor who has successfully
implemented a supplier diversity program for their subcontrac-
tors is Northrop Grumman. The program is called the Global
Supplier Diversity Program (GSDP). Per the Northrop Grum-
man website, “The GSDP office is designed to expand sub-
contracting opportunities for all small business concerns, in-
cluding small disadvantaged, minority, women-owned, histori-
cally underutilized business zones, veteran, service-disabled
veteran-owned, lesbian, gay, bisexual, transgender and ques-
tioning, disability owned, historically black colleges and univer-
sities, minority institutions, Alaska Native Corporations and
Indian Tribes” (Northrop Grumman, 2023). Northrop Grum-
man’s GSDP office includes representatives spanning several
different areas of expertise, mostly consisting of women and
people of color, further indicating their commitment to including
traditionally under-represented groups. The Mission State-
ment of the GSDP office states, “Our Corporate mission is to
provide policy guidelines and strategic direction for the imple-
mentation and interpretation of the Federal government initia-
tives and public law mandates. In addition, we ensure con-
sistent application of the prescribed Northrop Grumman initia-
tives, policies, and procedures across the enter-
prise” (Northrop Grumman, 2023). Northrop Grumman has
won many awards for their efforts in diversity as well. Some of
these awards in 2022 included: The Champion of Veterans
Enterprise Award, #10 on the 2022 HBCU Top Supporters
List, 2022 Best of the Best Top Supplier Diversity Programs,
among many more (Northrop Grumman, 2023).

Sustainability

Sustainability is defined as “meeting the needs of the present
without compromising the ability of future generations to meet
their own needs” (United Nations, n.d.). This paper’s focus is
on environmental sustainability. This means making sure the
Earth is in good shape and is still able to produce natural re-
sources for future generations. Many companies have already
implemented some level of sustainability or “green” initiative,
but there is still more progress to be made in this area. FAR
23 already addresses sustainability initiatives that the govern-
ment is trying to implement. FAR 23.103 states as follows:

(@) Federal agencies shall advance sustainable acquisi-
tion by ensuring that 95 percent of new contract ac-
tions for the supply of products and for the acquisition
of services (including construction) require that the
products are
(1) Energy-efficient (ENERGY STAR® or Federal

Energy = Management  Program  (FEMP)-
designated);

(2) Water-efficient;

(3) Biobased;

(4) Environmentally preferable (e.g., EPEAT®-

registered, or non-toxic or less toxic alternatives);

(5) Non-ozone depleting; or

(6) Made with recovered materials.

(b) The required products in the contract actions for ser-

vices include products that are

(1) Delivered to the Government during perfor-
mance;

(2) Acquired by the contractor for use in performing
services at a Federally-controlled facility; or

(3) Furnished by the contractor for use by the Gov-
ernment.

(c) The required products in the contract actions must
meet agency performance requirements.

(d) For purposes of meeting the 95 percent sustainable
acquisition requirement, the term “contract actions”
includes new contracts (and task and delivery orders
placed against them) and new task and delivery or-
ders on existing contracts (FAR § 23.103, 2023).

Additionally, Executive Order 14057 entered by President
Biden “outlines an ambitious path to achieve net-zero emis-
sions from Federal procurement by 2050 while increasing the
sustainability of Federal supply chains” (Office of the Federal
Chief Sustainability Officer, n.d.). This proves that the federal
government is devoted to the move toward sustainability, and
further initiatives and requirements in this regard will likely
come in the future.

Some steps that have already been taken to encourage sus-
tainability are ISO certifications. Specifically, ISO 14001:2008
relates to environmental management. This certification
“focuses on Pollution Prevention, Conservation of Energy and
Natural Resources; promotes Continual Improvement and
Environmental Sustainability” (Kotte, 2011). Contractors who
have been ISO 14001-certified have an advantage in the sus-
tainability game. If a contractor is certified, they will already
have the processes in place to work toward becoming more
sustainable. SO certification is not necessarily a requirement
for all contractors, but it certainly enhances a contractor’s
chances with receiving government contracts.

An example of a contracting company that has implemented
sustainability practices is Lockheed Martin. According to their
website, Lockheed Martin’s sustainability mission is “to foster
innovation, integrity and security to protect the environment,
strengthen communities and propel responsible
growth” (Lockheed Martin, n.d.). Lockheed uses a Sustainabil-
ity Management Plan to implement sustainability changes.
Their environmental initiatives are expansive and include ener-
gy management, hazardous chemical/materials, and resource
and supply vulnerability. Impressively, Lockheed Martin has a
“Go Green Program,” through which they aim to reduce carbon
emissions and increase use of renewable energy. This is
achieved with an “ISO 14001-certified Environment, Safety
and Health Management System” which “drives continuous
improvement and commits all business areas to operating in a
manner that protects the environment, conserves natural re-
sources, prevents pollution and reduces and actively manages
associated risks” (Lockheed Martin, n.d.). Also of note, Lock-
heed Martin has been recognized in the DOW Jones Sustaina-
bility Indices World Index and North American Index Ranking,
and was awarded the Energy Star 2021 Partner of the Year
Sustained Excellence Award (Lockheed Martin, n.d.).

Conclusion

At first glance, supplier diversity and sustainability may not
appear to be linked in any way. However, it can be argued
that when supplier diversity is utilized, greater sustainability
can be achieved. When traditionally under-represented con-
tractors are included, new technology, new ideas, and new
protocols for sustainability can be brought to the table. Both
are necessary for growth in the federal contracting sector.
New regulations and legislation have already been enacted
regarding both supplier diversity and sustainability. This
proves that the federal government is moving toward stricter
requirements in this regard. Thus, supplier diversity and sus-
tainability programs really are the future of government con-
tractors.
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Appendix
GSA Practices and Commitments to Supplier Diversity

The GSA has committed to advancing supplier diversity with the following more fair and equitable practices;

e Giving agencies automatic credit towards all awards made to socioeconomic small businesses, beginning
in FY 2022.

« Encouraging implementation of category management plans consistent with statutory socioeconomic re-
sponsibilities and ensuring that these plans do not prioritize spending on “Best-In-Class” solutions at the
expense of meeting socioeconomic small business goals.

e Ensuring that the use of “Best-In-Class” solutions is balanced with decentralized contracts and other neces-
sary strategies to increase diversity within agency supplier bases (GSA, 2022).

The GSA has also committed to the following list in order to reduce obstacles for small disadvantaged businesses:

e Establish a new IT governmentwide acquisition contract (GWAC), Polaris, to increase SDB representation.
GSA has released the small business and women-owned small business solicitations.

« Simplify the process for firms to obtain a multiple award schedule (MAS) contract and improve vendor edu-
cation using human centered design principles to create a pathway to federal procurement through the
MAS contract vehicle.

« Create a post-award engagement strategy to help contractors who are new to government to succeed.

e Establish a supplier diversity plan promoting successful outcomes for vendors. This will include a strategy
and criteria for regular on-ramping relative GWACs and multi-agency contracts.

¢ Enhance e-tools so SDB contractors can evaluate federal marketplace opportunities (GSA, 2022).
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Space Junk: Preventing Kessler Syndrome
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ABSTRACT

Since the launch of Sputnik 1 in 1957, humankind has contributed to the “space junk” that is currently orbiting the Earth. Space
junk is the result of spacecraft launches, unfunctional satellites, and any man-made debris resulting from space exploration. The
accumulation of space junk has worsened considerably since 1957, as man continues to pursue space exploration ventures.
Space junk poses hazards to potential and ongoing missions. Collisions with existing debris cause additional debris to be creat-
ed, further adding to the problem. Donald J. Kessler coined the term “Kessler Syndrome” to theorize the phenomenon of the
continued accumulation of debris that will eventually cause mass collisions with orbiting spacecraft in a chain reaction. With
launches occurring more and more every year, and the destruction of decommissioned satellites, the issue of space junk needs

to be addressed sooner than later.

Defining “Space Junk”

Between approximately 200 and 40,000 kilometers above the
Earth's surface, there are over 23,000 pieces of man-made
debris larger than 4 inches and over 100 million smaller frag-
ments currently orbiting the Earth (Gorman, 2019). The total
weight of this debris is estimated to weigh 6,000 tons. Only six
percent of this man-made debris is composed of spacecraft
that are still operating. Every year, the amount of space junk
continues to grow as new satellites and other spacecraft are
launched.

Space Junk Impacts Missions

Space junk can be extremely hazardous to space missions.
High-velocity impacts from the debris can cause irreparable
damage to the exterior of the spacecraft and, in the worst cas-
es, severe enough damage to threaten the lives of any crew
on board. Donald J. Kessler thought of this during the days of
early space exploration, 1978 to be exact. He theorized that

space debris would impact other space debris, creating multi-
ple fragments that split into more fragments, and so on. Some
speculate that a chain reaction of this magnitude could be dev-
astating to all objects orbiting Earth. Samson et al. (2022) cite
a startling fact from the European Space Agency, “A collision
of just a one centimetre wide particle travelling at 10 km/
second will release the same amount of energy on impact as a
small car crashing on Earth at 40 km/hour.” If an external
force is great enough, it could potentially cause some damage
to any spacecraft in its wake.

Space Junk Could Prevent Future Missions

At the current rate of accumulation, space debris will eventual-
ly be so significant that any future missions will be endan-
gered. Future deployment of satellites for weather, communi-
cations, research, etc. will be at such significant risk that it will
be impossible. As vast as the Earth and its orbit are, there is
only so much space available for spacecraft to orbit. If hu-
mans were to need one day to leave Earth for some cata-

Figure 1—Impact from Space Debris
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Figure 2—The RemoveDEBRIS Mission

strophic reason, it may not be possible due to the debris that
currently envelops the planet. It's a disturbing thought and
realization that needs to be addressed in all space-faring or-
ganizations and nations.

Space Junk Effects on Earth’s Surface

Space junk can have hazardous effects on Earth’s surface as
well. Neflia and Rohmah (2022) conducted a study of the po-
tential hazards of space debris measuring over ten centime-
ters to the Earth’s surface, specifically in Indonesia. Due to
Indonesia’s span of roughly 5,000 kilometers (1/8 of Earth’'s
circumference), it is more susceptible to experiencing the re-
entry of objects in orbit. Neflia and Rohmah (2022) also state
that:

Of all space debris, only those with an altitude below
200 km potentially fall to the Earth, which is around
1,517 pieces. In addition, the most dangerous debris
in the Indonesia region commonly has a low inclina-
tion with the passage around 12 to 16 times a day.
However, there are only 15 objects which satisfy this
category with a small number. Hence, the need of
space debris surveillance should be done for mitiga-
tion purposes.

Their call for space debris surveillance leads to the next con-
cern of the overwhelming amount of space junk.

Space Junk Is Costly

The steady accumulation of space junk creates a need to track
the debris to avoid collisions with orbiting spacecraft and to
prepare for the re-entry of larger fragments. Significant
amounts of time and money are needed to track these frag-
ments (Samson et al., 2022). There is also a staggering cu-
mulative cost for the fuel needed to move spacecraft out of the
path of potential collisions. Time and opportunities to collect
data are lost whenever sensors and instruments are turned off
during maneuvers to avoid a collision. Additionally, spacecraft

design will have to be reevaluated continuously. Research
and design take long amounts of time and much money to
properly conduct. Spacecraft will have to be built with strong-
er, more impact-resistant materials to avoid damage and de-
struction; both would cause more space debris to accumulate.
Stronger, thicker materials are more costly and add to the
weight of a spacecraft, which requires more fuel, which overall
increases the cost of a mission. In short, the economic impact
of space debris is also to be considered a major problem for
nations and organizations that make use of space for research
and monitoring purposes.

The RemoveDEBRIS Mission

The removal and prevention of space debris are of the utmost
importance to ongoing and future missions. There have been
many suggestions and studies of the best way to remove
space junk from orbit. Aglietti et al. (2020), in the abstract,
describe the RemoveDEBRIS mission which successfully
demonstrated different techniques and technologies that can
be used to retrieve space debris:

Technologies for the capture of large space debris, like a
net and a harpoon, have been successfully tested togeth-
er with hardware and software to retrieve data on non-
cooperative target debris kinematics from observations
carried out with onboard cameras. The final demonstra-
tion consisted of the deployment of a drag-sail to increase
the drag of the satellite to accelerate its demise.

The RemoveDEBRIS platform had structural features like a
CubeSat, with tools equipped for capturing space debris at-
tached. RemoveDEBRIS was transported to the International
Space Station by the Dragon Capsule, where it was deployed
in orbit by an ISS robotic arm. The DSat 1 was onboard the
RemoveDEBRIS and was deployed to be captured by a net in
a successful demonstration. The DSat 2 was also on board
the RemoveDEBRIS to be deployed and observed by a VBN
camera to demonstrate “navigation algorithms based on real
flight data;” most space debris is difficult to capture due to un-
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certainty of size, distance, and velocity. The use of a harpoon
to pierce and reel in a target mock-up of satellite debris was
successfully demonstrated as well as the use of a drag sail to
successfully de-orbit the RemoveDEBRIS.

Using Visual Guidance and Navigation to Retrieve
Space Debris

The use of a visual guidance navigation system is being stud-
ied and developed for space debris retrieval as well. A study
reviewed by Kimura et al. (2021, p. 1277) describes the sys-
tem used:

A highly intelligent camera system combining autonomous
control software technologies and commercial off-the-shelf
(COTS) devices is developed in this study. Using a high-
resolution COTS imager and a field-programmable gate
array (FPGA) system, we achieved high-resolution images
and high-speed image processing at an extremely low
cost, which was approximately one-tenth of that of space
computers.

The need for this type of system is due to the uncontrollable
state of space debris. The position, speed, and direction of
space debris can be evaluated by the system to calculate the
precise maneuver needed for successful retrieval. Astrocale’s
ELSA-d mission is a plan to launch the ELSA-d satellite
equipped with this visual guidance and navigation system to
test a capture using different maneuvers. It was successfully
launched in 2021 aboard a Soyuz-2 (NASA, 2023).

Using Space Tugs to De-orbit Space Debris

Another technique for actively removing space debris is the
use of “space tugs.” Trushlyakov and Yudintsev (2019) de-
scribe a space tug as “an active spacecraft that can capture
and de-orbit selected space debris object.” In normal practic-
es, the space tug can either pull the debris with a tether or
push the debris after docking with it. Trushlyakov and

Yudintsev propose a new way of de-orbiting debris in basic
terms:

In the proposed technique the rotation of the tethered tug-
debris system is used to “rigidize” the tether due to the
action of the centrifugal forces on the debris and space
tug. It allows to apply the tug’s thrust along the tether to
push the debris object. To de-orbit the system, the tug’'s
thrust should be turned on when the projection of the
space tug’s force on the orbital velocity vector is negative.

All techniques described here can be effectively used to de-
orbit space debris.

Use of Plasma Thrusters on Space Debris

A relatively new technology to de-orbit and remove debris is
the use of a plasma thruster (“Plasma Thruster: New Space
Debris Removal Technology,” 2018). Satellites are equipped
with propulsion systems that “eject bi-directional plasma
beams” to decelerate debris so that they fall to a lower altitude,
ultimately burning up naturally upon entering Earth’'s atmos-
phere. However, there are downsides to this technology. Ad-
ditional weight is required to add the propulsion systems to the
satellite, and ejecting a plasma beam will accelerate the satel-
lite in the opposite direction of the beam shot toward the de-
bris. An upside to this is that satellites equipped with these
propulsion systems can use plasma beams to maneuver them-
selves in different directions, which can be useful in changing
altitude and positioning.

A Call for Action

While there are many mitigation techniques to attempt to con-
trol existing space debris, a collaboration between the space-
venturing nations needs to occur. The United States, specifi-
cally NASA, took the first step by leading the creation of the
Inter-Agency Space Debris Coordination Committee (IADC) in
1993 which is described as an “international forum of govern-

Figure 3—Using Space Tugs to De-orbit Space Debris
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mental bodies for the coordination of activities related to the
issues of man-made and natural debris in space” (Mudge,
2022, p. 107). The primary purpose of the IADC is to band
together the space-venturing nations to share information on
debris research activities as well as strategic mitigation tech-
niques. NASA also took the initiative by adding space debris
to the agenda of the Scientific and Technical Subcommittee
(STSC) of the United Nations Committee on the Peaceful
Uses of Outer Space (COPUQOS) in 1992. Unfortunately,
these actions have not gotten significant traction toward the
goal of controlling and removing space debris “due to signifi-
cant structural limitations within resulting mitigation guide-
lines and poor global compliance.”

IADC’s Guidelines on Space Debris

Still, IADC persevered by developing the IADC Space Debris
Mitigation Guidelines in 2002. The guidelines were updated
in 2007, and despite being only voluntary, have become
successful in the fight against space debris. Most intergov-
ernmental space organizations maintain standards that are
compliant with the IADC guidelines (Mudge, 2022, p. 107).
Mudge describes the purpose of these guidelines:

They particularly focus on (1) limiting debris released
during normal operations, (2) minimizing the potential
for on-orbit breakups, (3) post-mission disposal, and (4)
preventing on-orbit collisions. They are designed to
apply to mission planning and the design and operation,
including the launch, mission, and disposal, of all space-
craft and stages intended to be operated in Earth orbit
(2022, p. 107).

The IADC Guidelines establish LEO and GEO, roughly 200
kilometers and fifteen degrees inclination, as “protected re-
gions” of space and the primary focus of debris reduction.

Limiting Debris During Active Missions

Considering the root of the problem, limiting debris during
active missions, the guidelines recommend changing the
design of spacecraft to ensure that no debris is released in
orbit and limited where possible. “In order to minimize on-
orbit breakups, the IADC Guidelines recommend depleting
any stored, on-board energy sources, such as batteries,
propellants, or flywheels” (Mudge, 2022, p. 108). Additional-
ly, spacecraft should be designed to withstand collisions with
smaller debris, such as shielding and maneuvering tech-
niques. Coordinating launch windows can also prevent un-
necessary collisions with space debris, where possible.
Another huge problem that adds to space debris is the inten-
tional destruction of decommissioned spacecraft, which the
IADC guidelines state “should not be planned or conducted.”
Disposal of GEO spacecraft should occur at an altitude of
235 additional kilometers above the “protected region.” The
orbital lifetime of any spacecraft that is bound to pass
through LEO post-mission should be under 25 years, and at
the end of life be lowered to an altitude that allows natural
decay to occur.

Attempts of the United Nations to Control Space
Debris

The United Nations (U.N.) has also studied the problem of
space debris, focusing on standardizing efforts to mitigate
strategies globally (Mudge, 2022). A set of guidelines like
the IADC’s was established by the COPUQOS. Unfortunately,
the guidelines presented by the COPUQOS are not as de-
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tailed as those presented by the IADC. An example present-
ed by Mudge (2022, p. 109) states that “the IADC Guidelines
discuss a specific altitude and formula for GEO end-of-life
‘graveyard’ movements, while the COPUOS Guidelines
merely recommend non-interference with GEO after the ter-
mination of operations.” The COPUOS guidelines also do
not offer any suggested maximum orbital lifetime, whereas
the IADC Guidelines do.

Limitations of Space Debris Mitigation Guidelines

Despite the best efforts of the IADC and COPUQOS, the
guidelines they have presented are significantly limited con-
sidering how out-of-control the space debris problem is.
Both guidelines are overall for the prospective prevention of
additional debris but offer no retrospective solutions to the
space debris that has already accumulated. In 2006, Jer
Chyi Liou, NASA'’s current Chief Scientist for Orbital Debris
argued that “using statistical modelling that LEQ’s debris
population was unstable and that growth would continue
even with widespread implementation of mitigation
measures” (Mudge, 2022, p. 115). There is a significant
need to deal with the existing problem more than to prevent
future debris. Additionally, these presented guidelines are
voluntary and are not enforceable. There is a challenge
associated with enforcing laws across all nations that con-
duct activities in LEO and beyond.

Challenges of Enforcing Legal Obligations

Currently, space law has no way to enforce legal obligations
to countries and organizations responsible for their space
debris. “Legal development is advanced mainly through
voluntary guidelines and States practice, though some
States have called for a set of binding rules” (Li, 2015, p.
309). The reasoning behind the slow legal development of
guidelines is that “debris mitigation can hardly be separated
from other space law issues” (Li, 2015, p. 309). Convincing
space organizations to come to a consensus on space de-
bris mitigation will surely lead to the discussion of other relat-
ed subjects with which they may not agree. Another reason
is the vast difference in space-faring technology between
advanced and developing countries. Some developing
countries may not have the resources or funding available to
follow restrictive guidelines and mitigation techniques as
more developed countries do. More advanced space-faring
nations would have to help with technical requirements,
which in most cases would not be economically ideal.

Current Liabilities Considering Space Debris

There are some current liabilities considering space debris.
Considering the Liability Convention, space debris can be
categorized as a “space object” and “States can be held
liable for damage caused by space debris. However, the
Liability Convention is confined to damage in respect of loss
of life, personal injury or other impairment of health; or loss
of or damage to property” (Li, 2015, p. 312). However, it is
difficult to place blame on damaging events from space de-
bris. Despite this one specific rule on damages caused by
space debris, there is a significant need to standardize miti-
gation and prevention techniques across the board. Again,
the guidelines presented by the IADC and COPUQOS are
voluntary and cannot be enforced directly under international
law. A new Space Treaty needs to be developed and
agreed upon by all entities that use space and Earth’s orbit
for any reason.



Conclusion

In conclusion, the issue of space junk is one that needs to be
fully addressed sooner rather than later. Space is human-
kind’s last place left to explore. Satellites are depended on by
billions of people for weather and communications, as well as
for research purposes for NASA and other space-faring organ-
izations. Man-made space debris poses a threat to currently
operating satellites as well as any future space missions.
Kessler Syndrome seems to be entirely possible, considering
the current state of orbiting space debris. A new Space Treaty
or enforceable agreement is desperately needed to prevent
debris; but more than that, the removal of existing debris
would be the most effective in solving the problem.
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ABSTRACT

Innovation is the key to lasting progress. Seeking to find new and creative ways to meet the needs of customers allows business-
es to stay ahead of their competition. This often involves adapting to an adverse situation. One such situation is the COVID-19
pandemic. Over the last three plus years, many areas of the supply chain and logistics industry have capitalized on this oppor-
tunity to not only meet the needs of their customers, but do so in a way that better positions them for future successes.

Introduction

The COVID-19 pandemic made it painfully clear that our soci-
ety, for all of its advancements and successes, simply was not
prepared. This point may seem obvious in hindsight; howev-
er, it comes from a point of reflection and a desire to be
properly equipped when the next great disaster is upon us.
Putting aside the obvious impact the virus had on human life,
the sheer disruption to the supply chain infrastructure was
absolutely catastrophic. Numerous industries, such as airline,
automotive, energy, manufacturing, medical, and retail saw
their infrastructures turned upside-down in a matter of weeks
by something that none of our senses could even perceive.
Engaging in combat with an enemy you can see is difficult
enough, but to do so with one that is imperceptible is virtually
impossible. For perspective, the size of a COVID-19 particle
is on average 0.3 um, whereas the width of a human hair is
approximately 130 um (Ang, 2020). Our world was crippled
by something 0.23% the width of a human hair!

Millions of deaths, countries shut down, food, material, and
essential personnel shortages, were all caused by a virus.
The COVID-19 pandemic had a significant impact on count-
less aspects of the world. While many of them have been
negative, there are a lot of positive impacts. For example, in
real-time, as the virus waged its war on our society, industries
began to change their policies, practices, and basic business
operations in an effort to regain control of market-share and of
their respective industries. These changes allow businesses,
entire industries, and our society as a whole to operate more
efficiently. With this in mind, perhaps next time we will be
prepared.

Collaboration

Throughout the supply chain and logistics industries there
have been significant advancements. However, none may be
as beneficial as the dramatic increase in collaboration be-
tween groups typically seen as competitors. Medical facilities
often source materials and equipment from various suppliers.
This can be done for a variety of reasons, such as price, avail-
ability, and the desire to keep prices low by dual or poly-
sourcing.

One such example of this is M Health Fairview Hospital in
Minneapolis, Minnesota. Using a collaborative approach, they
were able to maintain a relatively steady flow of necessary
materials by holding daily meetings between their two largest
suppliers and their supply chain team. This allowed them to
determine what materials were needed, who was best suited
to provide them, and what the best methods were to obtain

them (Barlow, 2020). Such open and direct communication
and willingness to collaborate so closely likely saved count-
less lives. Additionally, it created new supply chain streams
and opened suppliers up to greater exposure.

Another excellent example of collaboration comes from Flori-
da, where an astonishing fifty-one independent hospitals cre-
ated a data-sharing network to combat COVID-19 by aggre-
gating and distributing information on their capacity and re-
sources (Conway, 2020). This type of information-sharing
has the potential for revolutionizing how and where patients in
need of any type of medical attention, not just COVID-19 re-
lated, are taken. Access to this data offers the best opportuni-
ty for ensuring patients are being sent to the hospitals most
equipped to treat them. This allows for not only better medi-
cal outcomes for the patients, but also a reduced overall strain
on the medical facilities and their associated employees. As a
result, the facilities operate more efficiently.

Technology

Technological innovation has also developed out of the
COVID-19 pandemic. Some of these advancements were
necessitated by shortcomings in existing supply chains.
These limitations resulted in a scarcity of materials necessary
to produce traditional ventilators. As a result, researchers in
California designed a new ventilator that could be manufac-
tured with considerably fewer components and more readily
available materials. The result is a “high performance, low
cost, functional ventilator” (Raymond et al., 2022, p. 1). The
most critical success of this venture is that its reduction of
components helps to reduce the strain on the supply chain
and, as a result, shortens the time to market for manufactur-
ers.

Not all manufacturers are looking to new technology to com-
bat the impact of COVID-19. Instead, some are using existing
technology for new applications. Ford, General Motors, and
Tesla are attempting to use excess capacity at their vehicle
manufacturing plants to produce ventilators for medical use
(Brem, 2021). Although this has significant potential benefits
to the medical industry, there are considerable difficulties to
address, as the supply chain shortages created by the virus
make it difficult to obtain some of the necessary components.

Another technological advancement is the increased use of
artificial intelligence (Al) in the supply chain industry. Al has
been utilized for more than seventy years, and we are still
scratching the surface on its capabilities. It seems that every-
where we turn there are opportunities for its use. With the
oppressive impact of COVID-19 on our supply chain and lo-
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gistics infrastructure worldwide, it is evident that any oppor-
tunity for automation or optimization should be explored.

With this mindset, researchers have found, “Self-learning
and self-organizing technologies like Al-based on algorithmic
approaches can aid in the decision-making process” (Modgil
et al.,, 2022, p. 140). These programs allow businesses to
more effectively plan and coordinate their sourcing and dis-
tribution functions for optimal customer outcomes. Access
to more advanced processes such as these enable supply
chains to focus more attention in other areas such as cost-
saving and poly-sourcing. Subsequently, they can advance
their own agendas while still offering necessary solutions for
their existing customers as well as their shareholders.

Sustainability

For businesses, surviving the pandemic is only one small
piece of the puzzle. The true key is understanding and im-
plementing sustainable infrastructure capable of minimizing
or eliminating future shortcomings within the supply chain
industry. Sustainability efforts lead to an overall increase in
resiliency and an ability to address issues in real time. This
approach, as opposed to failing in the face of adversity and
working to correct systems after the fact in the hope of
avoiding future failure, establishes a framework of innovation
and advancement.

The University of Pittsburgh Medical Center (UPMC) Health
network created and put into operation a forecasting system
to track their medicines, personal protective equipment
(PPE), and other associated supplies. Furthermore, their
system’s advanced nature allows for accurate forecasting of
usage, replenishment timelines, and ordering reminders.
Although this would be impressive if it was for one hospital, it
is even more remarkable when you consider that the UPMC
Health system consists of more than forty facilities across
multiple states (Barlow, 2020). This system advances
UPMC Health's ability to prepare for the future while maxim-
izing their impact on current issues they must face.

This is far from a novel concept, as a high number of organi-
zations research and implement ways to build “supply chain
resilience” into their respective business practices (Belhadi
et al., 2021). This resilience is designed to reduce the im-
pact another pandemic or other global issue has on the sup-
ply chain and logistics industry. Most importantly, these
studies are being used to help organizations devise more
proactive approaches when faced with issues on the scale of
COVID-19, as well as issues of far lower magnitude.

Although previous examples discussed areas of sustainabil-
ity as it relates to supply chain perpetuation and prolonged
business relevance, there are other areas of sustainability to
consider. For example, many manufacturers have used the
COVID-19 pandemic as a means for review of their current
processes and raw materials to find ways to assist in com-
batting the pandemic. In fact, some organizations have
gone as far as to completely change what they are produc-
ing for the good of the world at large.

For example, French perfume manufacturer LVMH, in re-
sponse to a request by the French government that manu-
facturers do their part to combat the COVID-19 pandemic,
was able to shift from its traditional practice of producing and
bottling perfume to that of hand sanitizer production and
bottling (Abboud, 2020). They were able to accomplish this
because perfume and hand sanitizer production share many
of the same ingredients, specifically “purified water, ethanol,
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and glycerin” (Abboud, 2020). However, having the neces-
sary ingredients was only part of the challenge, as equip-
ment and processes had to be fundamentally altered to
achieve the goal. Coupled with the fact that LVMH was able
to complete the task in roughly three days, the outcome is
nothing less than remarkable. This level of effort is indica-
tive of a desire to focus on the sustainability of human life,
not profits, and it exemplified the human spirit at its peak,
even in the face of a worldwide pandemic.

Another area of sustainability to consider is that of pharma-
ceutical manufacturing. Much focus has been on how quick-
ly COVID-19-specific medicines can be brought to market.
However, it is also important to remember how many other
life-saving drugs must be produced to keep people healthy.
As COVID-19 ravaged our world, many geographic regions
were put into lockdown statuses, and manufacturing and
supply chain activities were placed on hold. The pharma-
ceutical industry was no exception. Although most medi-
cines are produced via batch processing, the COVID-19
pandemic brought to light the inefficiency in this. Specifical-
ly, batch processing, as opposed to continuous manufactur-
ing “leaves the supply chain susceptible to disruptions that
can cause shortages of critically important, lifesaving
drugs” (Miller et al., 2020, p. 6). As a result, pharmaceutical
companies have been asked to determine whether continu-
ous manufacturing should be the preferred approach.

Conclusion

Even in the face of six million deaths and counting, the
COVID-19 pandemic has had a positive impact on the world
and, in particular, the global state of supply chain and logis-
tics. Although there are still countless material shortages
and excessive congestion in ports worldwide, innovation and
collaboration has exploded in ways that we could never have
imagined just a few short years ago. This innovation was
born of the necessity to survive, both at the basic human
level as well as in business. Regardless of the reason, it is
important to recognize that these advancements benefit so-
ciety as a whole and push supply chain planning to further
heights. Our ability to collaborate, strive for technological
innovation, and seek new avenues for sustainability are not
new concepts. However, this may be the first time they were
used on such a cohesive, global level, with such an altruistic
goal in mind: prioritizing human life over profits.
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ABSTRACT

The introduction of brand-new technology into the marketplace has resulted in major improvements to the logistics industry,
which, in turn, has facilitated the expansion of online shopping. Kahn et al. (2022) show online purchases have increased by
26.5% since 2017. This study will focus on how third-party logistics providers may adapt their operations to meet the growing
demand in the market for shorter delivery lead times and lower order sizes. This includes utilizing various solutions such as tech-
nical advancements, improved inventory management systems interfaced with the customer’s ERP, and dependable shipment

tracking software for monitoring delivery milestones.

Introduction

The expansion of e-commerce is often regarded as one of the
primary causes behind the rising need for a greater variety of
options and a speedier response time. Because of this emerg-
ing pattern, warehouses and distribution centers need to keep
up with customers’ rising expectations to fulfill their order ap-
propriately regarding timing, quantity, and quality. According
to Srinivas and Marathe (2021), digitization entails the creation
of new methods that are more efficient and effective in meeting
customers’ needs along the supply chain. These new methods
are intended to provide customers with more value.

Innovations in Warehouse Logistics

According to Ferrari et al. (2021), Amazon’s acquisition of Kiva
robots sparked a robot arms race, ultimately resulting in Aliba-
ba’s purchase of Geek+ robotics. This conclusion is based on
the assertion made by Asian Robotics. According to Ferrari et
al. (2021), digitization has grown increasingly significant in
today’s economy across industries.

IT was once used as a back-end system for finance or invento-
ry. It has now extended to cover things like enterprise re-
source planning (ERP) and customer relationship management
(CRM) (Marathe, 2021). Because of this, the two companies
have fully embraced robotics and automation to increase effi-
ciency, delight customers, and establish a durable competitive
edge in their respective markets.

Point-of-Sale (POS) Systems

In addition, electronic identification technology makes it possi-
ble for third-party logistics providers to enhance premium ser-
vices. An example of a helpful piece of technology that can
assist an organization in maintaining its data-using capacity
and providing visibility to its warehouse operations is a point-of
-sale (POS) system. Examples include images, barcodes, and
beacons (Marathe, 2021). Through automated identification,
businesses can rapidly determine the identity of an item and its
location at any point along the supply chain.

Third-party logistics companies will discover this technology is
necessary once they have integrated telematics and the Inter-
net of Things (loT) into their business models. Because it can
be used to keep track of products and boasts features like sort,
count, and location data during their whole lifecycle, it signifi-
cantly impacts logistics and inventory management. This is
because it can be used to manage the data. According to
Bogue (2021), automating the production process and improv-
ing warehouse visibility is necessary.

Internet of Things (IoT)

The Internet of Things (IoT) will enhance corporate applica-
tions and supply chain solutions by integrating people, data,
processes, and other items through mobile apps and sensors.
It can influence on a global scale, and third-party logistics pro-
viders can utilize it to get full visibility and speedier problem
identification, establishing a network of swift decisions (Bogue,
2021).

Radio-Frequency Identification (RFID) Chips

However, third-party logistics providers must be open to add-
ing many new forms of technology (Ali et al., 2022). This indi-
cates that technology needs to serve as a go-between, assist-
ing the various business divisions in coordinating their efforts
to realize their respective objectives. RFID chips, for example,
can communicate information such as the current temperature,
position, and identification of an object to a cloud-based sys-
tem, which then makes this information accessible from any
location.

Cloud technology is considered the “future of logistics” be-
cause it offers value and flexibility while simultaneously provid-
ing solutions and services via the internet. The competition
level in the modern corporate world makes the quality of the
delivery services one provides quite important. The logistics
industry can surpass the expectations of manufacturers and
shippers to provide consignees with remarkable experiences.
This can include branded communications and deliveries,
shorter delivery windows, purchaser feedback, tracked deliv-
ery, and easier returns (Ali et al., 2022). Consequently, using
product delivery orchestration solutions such as cloud compu-
ting will make it much less difficult to satisfy these needs and
the costs involved.

In addition, the timely, risk-free, and cost-effective transporta-
tion of the consignment from its point of origin to its final desti-
nation is crucial to the accomplishment of a contract for the
provision of export or import services (Bogue, 2021). In addi-
tion, the distributor and the manufacturer must be able to com-
municate physically for the supply chain to function properly.

Electronic Data Interchange (EDI)

Electronic data interchange (EDI) has emerged as an essential
component of the logistics business and the supply chain as a
whole. To improve their level of engagement with their other
business partners, third-party logistics companies can use this
helpful service effectively (Bogue, 2021). EDI capabilities of
quickening information sharing, lowering the risk of making
errors, and lowering associated expenses make efficient sup-
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ply chain operations possible.

In the future, information will serve as the primary motivating
factor. The same thinking should be applied to storage facili-
ties. In the same way they do for every other company in the
world, all of Google’s future innovations, digitalization goals,
and advanced intelligence projects will revolve around data in
some way (Marathe, 2021). Warehouses generate an enor-
mous amount of data, and the end-user applications that can
use this data to assist warehouses in learning from and im-
proving their operations are continually emerging and increas-

ing.

Nowadays, many warehouses still face a huge challenge
when attempting to use the massive amounts of data they
collect as a basis for decision-making. There will certainly be
an increase in the number of IoT devices utilized in a ware-
house, which will result in creating a new pool of potential data
collectors (Marathe, 2021). Because of this, warehouse man-
agers will have an even higher burden as the amount of data
that needs to be collected and analyzed continues to expand.

Applications utilizing big data, identifying new dark data
sources, and data integration are future advancements that
will be implemented in warehouses over the next several
years. The vast majority are aimed to improve efficiency and
output while streamlining business processes.

After accumulating this data, warehouse managers will better
understand the flow of goods and staff within the warehouses,
the stock dynamics, the potential for improved stock planning,
and more. The long-term objective is to raise operational in-
telligence to optimize warehouse operations. Because of this
discovery, it is now possible to store products with greater
turnover rates in warehouses that are physically closer to the
end user (Ferrari et al., 2021). By utilizing many geograph-
ically dispersed warehouses, it is possible to lessen the sever-
ity of the collapse of logistical areas, improve the efficiency of
the “last mile” process, and strengthen the supply chain.

Unmanned Aerial Vehicles (UAVs)

The use of driverless trucks and drones should also be en-
couraged among third-party logistics firms. Since its debut at
the turn of the twentieth century, unmanned aerial vehicles
(UAVs) have significantly changed the transportation sector
worldwide. Using autonomous automobiles could improve the
efficiency of handling material at production facilities, distribu-
tion hubs, storage facilities, and cross-docking hubs.

According to Ferrari et al. (2021), there has been a surge in
the need for industrial space to locate products close to cus-
tomers to attract them. This is done to maintain a competitive
advantage. However, UAVs have the potential to be used to
help relieve this issue by assisting in scheduling, dispatching,
and routing. This would ensure that transportation require-
ments, such as a shorter route, an earlier departure time, and
a higher route capacity, are satisfied.

Even though they have not yet won over most of the public, it
is anticipated that autonomous vehicles will become wide-
spread. Consequently, logistics businesses ought to be ready
to put them into effect. Additionally, it has been forecasted
that UAVSs, also knows as drones, will become widespread in
the operations of warehouses and supply chains within the
next decade.

According to Bogue (2021), they have numerous potential
applications in the logistics business. Some of these applica-
tions include package delivery, reading barcodes, navigating
warehouses, and minimizing the need for additional instru-

48

ments such as forklifts. One such example is Amazon’s Prime
Air Drone, an UAV produced by the corporation and utilized to
make deliveries for the company.

3D Printing Technologies

According to Bogue (2021), it is anticipated that during the
next few years, 3D printing will radically revolutionize the lo-
gistics business and help streamline the supply chain. Print-
ing on the go in the warehouse is one example of how this
technology may enhance efficiency, save costs, and enable
extreme personalization. As a result of the development of 3D
printing, the logistics industry is on the cusp of experiencing
profound disruption. In the future, logisticians will increasingly
function as manufacturers, developing components within
warehouses to provide greater client service. In addition, this
phenomenon will assist in lessening logistics’ negative effects
on the environment by enhancing the supply chain’'s re-
sistance to disruptions.

Conclusion

In conclusion, new requirements have been imposed on third-
party logistics providers due to the continuous emphasis
placed on satisfying the market's requirements and enhancing
customer satisfaction. As a result, third-party logistics compa-
nies should embrace cutting-edge technical approaches to
improve the e-commerce delivery experience rather than rely-
ing on old-fashioned rules for what constitutes a suitable deliv-
ery window and the kind of services that should be provided.

In addition to all of these developments for the near future,
other technologies will impact the logistics industry and help
tackle some of the challenges that the industry will face in the
coming years (Ali et al.,, 2022). These technologies include
autonomous vehicles, blockchain, drones, and others. How-
ever, in ten years, we should start to see the first practical
results from a number of these technological advancements.
Indeed, the lists above illustrate many of the significant ad-
vances that will play a role in determine how warehouse oper-
ations develop in the coming year.
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ABSTRACT

The pandemic has changed many aspects of the supply chain perspective. When faced with a problem never before anticipated
in our modern era, supply chain innovations became necessary to take back resilience and control. Blockchain is one such ex-
ample of an innovation to pandemic-related supply chain issues. Blockchain was used during the “worst” of the pandemic (2020-
2021), but has long-term expectations to continue due to its successes. Many sectors utilize Blockchain due to the easy access

to and flow of data and ability to streamline processes.

Introduction

Supply chains are an integral part of the world economy. A
great deal of analysis, planning, preparation, and cost goes
into a product from initial design to landing on the retailer’s
shelf. As such, it is important for supply chains to operate in
such a way to mitigate market and product disruptions. Unfor-
tunately, the recent coronavirus pandemic has illustrated that
even the most meticulous plans are still subject to unforeseen
circumstances. A pandemic was not a scenario that was ex-
pected to occur in the modern era. This caused a great deal of
problems in supply chains on a global level, but also led to
innovation. While some supply chains were unable to recover,
other supply chains were able to become more resilient and
proactive during the difficulties faced by the onslaught and
aftermath of the pandemic due to supply chain innovations like
Blockchain.

Blockchain Defined

There are many ways to describe Blockchain. This technology
has been referred to as “next-gen” (Banerjee, 2020),
“emerging” (Hawser, 2021), “trending” (Madhani, 2021), “new
age” (Bhandari, 2021), “traceable” (Major Crises and Supply
Chain Disruption, 2021), and “cutting-edge” (Papadaki et al.,
2021). In short, it can be summarized as the digitization of an
entire supply chain. This has numerous benefits to the supply
chain as a whole.

The digitization of supply chains functions to increase visibility,
improve data management and quality, process efficiency, and
enhance security features. This has been accomplished
through technologies such as Blockchain, which has become
an increasingly popular business option for companies in re-
sponse to the Coronavirus pandemic, as well as in this “post-
pandemic” modern time. This allows supply chains to “adapt
to challenges in real-time,” (Madhani, 2021), which was made
all too relevant during the unprecedented supply chain and
logistical disruptions of the pandemic.

A real-time ability to access accurate data can be incredibly
important in different aspects of a supply chain. For instance,
a supplier that has a parts shortage that resulted in hundreds
of backorders can accurately and efficiently track assets as
they arrive and release them quickly to the backordered requi-
sitions. One of the biggest advantages of Blockchain is that it
fosters an atmosphere of proactiveness rather than reactive-
ness to supply chain problems.

There is no longer a need for a go-between person in the sup-

ply chain, since the data is decentralized and accessible to
applicable stakeholders. Data is updated in real-time and is
accessible 24/7. Madhani (2021) further details this point by
explaining that Blockchain “streamlines deficiencies of inter-
and intra-organizational business processes by making them
immutable, decentralized, secure, transparent, and operational
-efficient,” which is of great benefit to all members of the sup-
ply chain. This has positive ramifications regarding overall
security, visibility, and responsiveness. More specifically, im-
proved demand forecasting, inventory management, and prod-
uct traceability are some of the very real impacts of utilizing
Blockchain (Madhani, 2021). This is accomplished similarly to
how postal services track step-by-step updates and digital
check-ins of a package at every step of the journey, and then
provide that information to the customer. Inventory manage-
ment is streamlined, decentralized, and clearly visible (each
asset movement is digitally tracked).

Blockchain during Coronavirus Pandemic

Every business engages in some form of cost/risk assessment,
typically on at least an annual basis. Unfortunately, a global
pandemic was not something that anyone anticipated occur-
ring in the modern era. The coronavirus pandemic was the
catalyst for severe market disruptions beginning in 2020 (in the
U.S.). Major retailers had numerous aisles of empty shelves;
sanitizer and other cleaning products first had an incredible
shortage and then experienced a great surplus; the number of
employees allowed or able to work dramatically changed; and
some companies went out of business. Pre-covid supply chain
processes and expectations were no longer applicable or ac-
curate. Changes had to be made in order for the supply chain
to survive.

Blockchain is a global supply chain innovation technology.
From the apps on smartphones, to the widely-known Microsoft,
to even lesser known companies such as DBS Bank, head-
quartered in Singapore, who used Blockchain “to solve trans-
parency of ownership and traceability for the burgeoning digital
-asset economy,” (Hawser, 2021), it is evident that Blockchain
can be beneficial to a myriad of supply chains spanning across
the sectors.

A prime example, Microsoft won “Process of Technology Inno-
vation of the Year” through its successful use of Blockchain in
response to the pandemic. Their use of Blockchain “reduced
cycle time and improved end-to-end, item-level traceability.
The technology has uncovered $50 million in hidden costs and
expanded margins by digitizing items in a shared data struc-
ture,” (Gartner Tech Innovation Award for Blockchain Capabili-
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ties in supply Chain, 2021). Not only did this technology
cause Microsoft to be resilient and proactive, it also identi-
fied cost savings. The pandemic introduced many new
costs and restrictions in supply chains; any opportunity for
cost savings was advantageous.

Another innovation during the pandemic was the tandem
usage of Blockchain with Geographic Information Systems
(GIS)-equipped smartphone applications. These were for-
mulated to track an individual's proximity to Covid-positive
individuals (Papadaki et al., 2021). The idea was that peo-
ple could be informed via their phone of increased Covid
contamination risk close to them. On a more generalized
level, other companies globally “have started to use Block-
chain to develop applications that can help fight COVID-19.
The goal of these apps is to resolve a critical issue, which is
the lack of checked required data convergence,” (Rajendran
etal.,, 2022, p. 76).

Post-Pandemic

The success of Blockchain during the coronavirus pandemic
illustrated the multifaceted advantages of this technology on
both a long-term and global scale. There are numerous
ideas on even more innovative uses of Blockchain, such as
when used in tandem with other technology like artificial
intelligence (Al), satellite imagery, and Radio Frequency
Identification (RFID). Not only are there ideas for improving
Blockchain capability through combined technology, there
are ideas on how Blockchain can improve preexisting indus-
tries.

Papadaki et al. (2021) states that “the increased demand for
COVID-19 tests as a prevention measure to avoid contami-
nation leads to the increasing need for a new decentralized
global health-care system.” Blockchain does decentralize
data, which would allow easier and quicker access for pa-
tients, appointments, specialists, and more. Further, it is
secure (encrypted) and time-stamped. Papadaki et al.
(2021) also went on to discuss the importance of this in situ-
ations such as vaccination certificates. In light of the forged
paper copies of the COVID vaccination certificates, it could
become a valid requirement in the future.

Beyond revolutionizing the healthcare system, there are high
hopes that Blockchain can “address the third world’'s corrup-
tion problem in international trade due to its transparen-
cy,” (Madhani, 2021). There is no room in Blockchain for
counterfeiting or stealing at any level of the supply chain;
everything is decentralized, encrypted, utilizes digital signa-
tures, updates in real-time, and is time-stamped. Reducing
corruption in supply chains could absolutely be advanta-
geous to the goal of reducing corruption in international
trade as a whole.

A less-discussed opportunity to utilize Blockchain is within
the food industry; it could be “used to trace the origin and
production process of food ingredients,” (Madhani, 2021).
This would be of great benefit in regards to tracking trace-
contaminants of food allergens (like nuts and fish), as well
as for dietary restrictions (kosher, keto, vegan, vegetarian,
etc.). This would also likely have positive repercussions
regarding situations where food products are recalled. De-
centralized and real-time data could realistically lead to early
identification and dissemination.
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Sectors Utilizing Block Chain

Many supply chains are utilizing Blockchain: food (such as
agri-food and companies including Chipotle Mexican Grill),
pharmaceutical products, diamonds, technology, healthcare,
banking/finance, etc. Blockchain is able to be universally
applied to various supply chains and adaptable to their spe-
cific needs or constraints. Blockchain was initially utilized
regarding “cryptocurrencies and financial-oriented applica-
tions” (Madhani, 2021), but it is evident that it has far out-
grown its original intent.

With concrete and positive results, it is fast becoming the
innovation of the modern era, particularly when results show
that Blockchain “can significantly improve industries mar-
gin...by reducing waste almost by 50%” (Sengupta et al.,
2021). It seems that there is no sector barred from enjoying
the benefits that Blockchain has to offer.

Conclusion

Supply chains are absolutely an integral part of the world
economy. When faced with supply chain disruptions, such
as the one caused by the unforeseen pandemic, it is im-
portant that supply chains are adaptable and proactive. The
utilization of Blockchain, doubtless, has been advantageous
to numerous sectors during this time. Cost savings have
been identified, supply chains have become decentralized,
data is updated in real-time, all stakeholders have 24/7 ac-
cess to data, waste has been reduced, and so much more.
Supply chain uncertainty is reduced through Blockchain, as
seen through the many different companies utilizing this
innovative technology. It is evident that Blockchain is adapt-
able depending on the specific needs, and can even be used
in tandem with other technologies. Overall, it is evident that
Blockchain has been a positive innovation used both during
and after the pandemic.
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