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MESSAGE FROM THE VICE CHANCELLOR
I am pleased to extend my heartfelt congratulations to
the Logistics Circle on the launch of their magazine,
‘The Logistics Pulse’. This publication boasts a variety of
content, mainly focusing on the next wave of Logistics
with Industry 5.0. I believe that delving into this topic is
crucial as we navigate into the current context of
Transport and Logistics, offering invaluable insights to
both undergraduate students and readers, thereby
bringing significance to the university.
 
At NSBM Green University, we always strive to produce
ideal leaders across the nation with the right exposure
and innate ability to understand the ground realities of
the world. 'The Logistics Pulse' serves as an attempt at
such a feat. Hence, as the Vice Chancellor of NSBM
Green University, I highly commend the Logistics Circle
on the success of this issue of this magazine, which is
embedded with exceptional value. This pronounced
endeavour will enlighten the pathway and journey to
the peak of the business and logistics aspect to the
world and to all its readers.

Our university prides itself as South Asia’s first-ever
green university and stands with the perception of
undertaking the best academic base, aiming to become
a global graduate, a sophisticated reader, a team player,
a colleague, and a value adherent to society. Providing
the best facilities, starting from modern technology
equipped with classrooms and talented lecture panels
to all the extracurricular avenues and international
exposure. Moving forward, by collaborating with
external business parties, we aim to provide our
undergraduates with a secure future, thus revitalising
the Sri Lankan future generation.

NSBM will continue to partake in more such
undertakings in the future, providing the needed
exposure to its undergraduates. I extend my sincere
appreciation to the NSBM team for their continued
commitment towards ensuring the best. It is through
their collective efforts that we continue to reach these
milestones with remarkable success. 

On a final note, I extend my wishes for a prosperous
future filled with continued success.

Prof. E.A. Weerasinghe  
Vice Chancellor
NSBM Green University
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MESSAGE FROM THE 
DEPUTY VICE CHANCELLOR 

I am immensely proud of this initiative headed by the
Logistics Circle. “The Logistics Pulse” is more than just
a magazine; it's a platform for vibrant dialogue,
insightful analysis, and cutting-edge knowledge
sharing. It embodies the spirit of collaboration that
defines NSBM Green University, where students,
faculty, and industry partners come together to shape
the future of logistics.

As the Logistics Circle celebrates the Logistics Day of
NSBM, I am confident that with its commitment to
excellence, innovation, and industry collaboration,
NSBM Green University will continue to be a leading
force in shaping the future of logistics professionals.
This magazine represents not only a celebration of our
collective achievements but also a testament to our
unwavering commitment to excellence and progress.
Through "The Logistics Pulse," we aim to foster
collaboration, spark creativity, and inspire the next
generation of logistics leaders to embrace the
challenges and opportunities of the digital age.

I extend my heartfelt congratulations to the editorial
team, contributors, and all those involved in bringing
this publication to fruition. Your dedication and hard
work have resulted in a truly remarkable resource that
will undoubtedly enrich our understanding of next-
wave logistics and contribute to the advancement of
the field.

Thank you for your unwavering support and
enthusiasm as we launch "The Logistics Pulse"
magazine. I look forward to seeing the transformative
impact it will have on our community and the broader
logistics industry. I encourage you to delve into this
magazine, embrace the knowledge it offers, and join us
in shaping the future of logistics!

Prof. Chaminda Rathnayake 
Deputy Vice Chancellor
NSBM Green University
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MESSAGE FROM THE 
HEAD OF ACADEMIC DEVELOPMENT

AND QUALITY ASSURANCE 

As we celebrate Logistics Day 2024, It is with great
pleasure and anticipation that I extend my warmest
welcome embrace the pulse of change, navigate the wave
of Industry 5.0 with confidence, and continue to build
upon the foundation of quality that defines NSBM Green
University.

At NSBM Green University, we take immense pride in our
commitment to academic excellence and industry
relevance. Our steadfast dedication to quality assurance
ensures that events such as Logistics Day and publications
like "The Logistics Pulse" magazine uphold the highest
standards of accuracy, relevance, and integrity. As the
Deputy Vice Chancellor, I am confident that this magazine
will serve as a beacon of knowledge and inspiration for our
students, faculty, and industry partners alike.

But quality extends beyond the content. The very
organization of this event and magazine launch stands as
a testament to our collaborative spirit. The Logistics Circle,
through their dedication and hard work, has orchestrated
a program that brings together students, faculty, and
industry partners in a vibrant exchange of ideas. This
collaboration is essential to fostering innovation and
ensuring that The Logistics Pulse truly serves as a pulse
for the future of logistics.

Our commitment to quality is not limited to this
magazine. It permeates every aspect of our university;
from the curriculum we design to the faculty we recruit to
the partnerships we forge. We are constantly striving to
improve, to adapt to the changing needs of the industry,
and to ensure that our students graduate with the skills
and knowledge necessary to become the next generation
of leaders in logistics.

As we embark on this journey of exploration and
discovery, let us embrace the opportunities that lie ahead
and strive to usher in a new era of logistics excellence.

Prof. Baratha Dodankotuwa
Head of Academic Development and Quality Assurance
NSBM Green University
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As the Dean of the Faculty of Business, I am thrilled to unveil the inaugural edition of “The Logistics
Pulse”, a magazine dedicated to the ever-evolving field of logistics and its exciting convergence with
Industry 5.0. This launch, coinciding with Logistics Day 2024, is not just a celebration of this vital
industry, but a bold step towards shaping the future of logistics through the minds of our brightest
students.

The theme of this year's Logistics Day, "Next Wave Logistics with Industry 5.0," resonates deeply with
our mission to prepare future business leaders for the challenges and opportunities of a rapidly
evolving landscape. This magazine serves as a platform for our students to delve into cutting-edge
technologies, innovative practices, and transformative trends that are shaping the future of logistics.

Within these pages, you'll find insightful articles and engaging analyses from our students. From the
rise of autonomous vehicles and artificial intelligence to the emergence of smart warehouses and
hyper-personalized delivery models, The Logistics Pulse will keep you informed and inspired.

Together, let us use this magazine as a springboard to explore the possibilities, navigate the
challenges, and shape the future of logistics. Remember, the pulse of this industry beats within each
of us, and it is through our collective efforts that we can ensure its continued success and positive
impact on the world.

On this auspicious occasion, I extend my heartfelt congratulations to everyone involved in bringing
"The Logistics Pulse" to fruition. May this magazine serve as a catalyst for inspiration, collaboration,
and excellence in the field of logistics for years to come.

Ms. Thilini De Silva 
Dean

Faculty of Business
NSBM Green University

MESSAGE FROM THE 
DEAN - FACULTY OF BUSINESS 
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I am thrilled to welcome you to the debut issue of Logistics Pulse Magazine, where we aim to
bring you the latest insights, trends, and innovations shaping the dynamic world of operations
and logistics.

Logistics is playing a critical role in today's global economy. From supply chain optimization to
last-mile delivery solutions, every aspect of operations and logistics is vital for businesses to
thrive in an increasingly competitive landscape.

In this inaugural issue, we have curated a diverse range of articles and interviews to provide
you with valuable perspectives based on the theme, "Next Wave Logistics with Industry 5.0".
Whether you're interested in emerging technologies revolutionizing warehouse
management or best practices for sustainable transportation, we've got you covered.

Logistics Pulse Magazine is more than just a publication; it's a platform for collaboration and
knowledge-sharing among professionals in the field. We encourage you to engage with our
content, share your insights, and join the conversation on how we can drive innovation and
efficiency in operations and logistics together.

I want to extend my gratitude to our contributors, the editorial team of the Logistics circle of
NSBM Green University, and readers for making this inaugural issue possible. Your support
and enthusiasm inspire us to continue delivering high-quality content that informs, educates,
and inspires.

Thank you for embarking on this journey with us. Here's to a future filled with endless
possibilities and opportunities in operations and logistics.

Ms. Maneesha Dias
Head
Department of Operations and Logistics
NSBM Green University

MESSAGE FROM THE 
HEAD - DEPARTMENT OF OPERATIONS AND

LOGISTICS 
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MESSAGES FROM THE MASTERS
 IN CHARGE 

I extend my heartfelt congratulations on the inaugural issue of "The
Logistics Pulse" magazine, brought to life by the Logistics Circle of NSBM
Green University. This marks a significant milestone in our journey towards
promoting excellence and innovation in logistics, particularly with our focus
on "The next wave of Logistics with Industry 5.0."
As the Lecturer-in-charge, I am immensely proud of our team's dedication
and hard work in realizing this vision. "The Logistics Pulse" promises to be a
beacon of knowledge, insight, and inspiration for all logistics enthusiasts,
fostering continuous learning, idea exchange, and collaboration within and
beyond our community.
My deepest gratitude goes to all who contributed their time, expertise, and
passion to bring this project to fruition. Your unwavering commitment has
ensured that "The Logistics Pulse" stands as a testament to our collective
pursuit of excellence.
Let's uphold integrity, professionalism, and innovation as we embark on
this journey. May "The Logistics Pulse" connect, educate, and propel us
toward success. Congratulations to all, and I eagerly anticipate its impact
on our community and the broader logistics landscape.

As we celebrate the Logistics Day of our esteemed university, it fills me with
immense pleasure to proudly launch our very own magazine, The Logistics
Pulse. This day, themed "The Next Wave: Logistics with Industry 5.0," serves
as the perfect backdrop for this exciting venture.
The Logistics Pulse aims to be your one-stop source for insightful industry
updates, thought-provoking articles, and innovative ideas shaping the
future of logistics. As we embrace Industry 5.0, this magazine will serve as a
platform to explore the integration of automation, data analytics, and
human-machine collaboration in the logistics landscape. This inaugural
edition marks the beginning of a journey. We encourage you to actively
engage with "The Logistics Pulse" – by reading, contributing, and sparking
conversations.
 I extend my heartfelt gratitude to all contributors, collaborators, and
supporters who have played pivotal roles in making this endeavor a reality.
Together, let's navigate the next wave of logistics and propel our industry
towards a brighter future.

 Mr. Shaja Musthaffa

Mr. Praveen Ranaweera

Master in Charge of the Logistics Circle 

Master in Charge of the Logistics Circle 
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MESSAGES FROM THE ACADEMICS

MS. Rekha Kulasekara

Mr. Maleesha Edirisinghe Master in Charge of the Project Management Circle

Mistress in Charge of the Industrial Management Circle

Mr. Sachin Kulandaivel Master in Charge of the Industrial Management Circle

It is with immense pleasure that I forward this message congratulating
another captivating issue of the “The Logistics Pulse”. The dedication of the
students in delivering insightful content and thought-provoking articles
under the emerging theme “The next wave of logistics with Industry 5.0” is
truly commendable. 
May your pages continue to inspire, inform, and spark conversations.
Here’s to many more successful editions!
Warm wishes for your future endeavours!

Ms. Hansika Deivendra Mistress in Charge of the Project Management Circle

I extend my congratulations to the dedicated students who contributed
to The Logistics Pulse. This magazine, with its articles and shared
insights, illuminates the path to Industry 5.0, showcasing the next
generation's prowess in logistics. May your journey be filled with
discovery and empowerment as you chart the course for the future of
supply chain excellence."

As we launch 'The Logistics Pulse' magazine commemorating
Imminent'24 Logistics Day, I extend my heartfelt appreciation to the
students whose dedication and enthusiasm have made this endeavor
possible. Your commitment to exploring the frontier of logistics,
particularly the transition to Industry 5.0, is commendable. Together, let's
continue to innovate and shape the future of this dynamic field. Cheers to
the next generation of logistics leaders!!

Congratulations on the launch of the first Logistics Circle Magazine! This
milestone signifies a journey toward fostering collaboration and innovation
in logistics, focusing on Industry 5.0 advancements. Kudos to the team for
their dedication and vision. Let's celebrate this milestone and anticipate
the positive impact the magazine will bring to the community. Cheers to
future success!
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Welcome to the inaugural edition of "The Logistics Pulse," a
pioneering initiative by the Logistics Circle that epitomizes the
dynamism and innovation coursing through our academic
community. As the Editor-in-Chief, it gives me immense
pleasure to present this magazine, which delves into the
exciting realm of "Next Wave Logistics with Industry 5.0."

In crafting this publication, we have endeavoured to capture
the essence of cutting-edge logistics practices and explore the
transformative potential of Industry 5.0 in reshaping supply
chains and logistics networks worldwide. Through insightful
articles, interviews, and analyses, we aim to inspire curiosity and
ignite discussions on the future trajectory of the logistics
industry.

None of this would have been possible without the unwavering
support and guidance of our esteemed advisory committee,
the Dean of the Faculty of Business, Ms. Thilini De Silva, Head of
the Department of Operations and Logistics, Ms. Maneesha
Dias, Masters in Charge of the Logistics Circle, Mr. Shaja
Musthaffa and Mr. Praveen Ranaweera, and as well as the
dedicated lecturers attached to the Department of Operations
and Logistics, Ms. Rekha Kulasekara, Mr. Maleesha Edirisinghe,
and Mr. Sachin Kulandaivel.

I express profound appreciation to the tireless editorial team,
whose dedication knows no bounds for their relentless efforts
in shaping this magazine into fruition. It has been an honour
collaborating with such talented individuals, and I am grateful
for the opportunity to serve as the Editor-in-Chief.
As you embark on this literary journey, I encourage you, dear
readers, to immerse yourselves in the wealth of knowledge
presented within these pages. Let "The Logistics Pulse" be your
compass as you navigate the complexities of the logistics
landscape, and may it ignite a fervent desire for continuous
learning and exploration.

Zayan Sallay
Editor - in - Chief
The Logistics Pulse

Behind every article lies a story of perseverance, commitment,
and passion. It is a testament to the collective efforts of the
students who penned their insights and the dedicated editorial
committee who meticulously curated this publication.

Thank you for joining us on this exhilarating adventure. Let us
embark together on a quest for knowledge, innovation, and
excellence.

EDITORS’ NOTE
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LOGISTICS CIRCLE  OF 2023-2024 

Vision
“To create undergraduates who are able
to prove their trendsetting capability in
defining and achieving challenging yet
innovative goals in the field of Logistics
through discovering new experiences”

Mission
“To provide a platform for undergraduates

to enrich the spirit and unity through
diverse opportunities by engaging their

talents, strengths, and passion to become
successful individuals”

The Logistics Circle, a student body of the Department of Operations and Logistics, has
consistently distinguished itself through its proactive and innovative initiatives. Dedicated to
fostering the academic and professional development of its members, the Circle has carved a
niche in the field of logistics.

Since its inception, the Logistics Circle has undertaken a multitude of enriching endeavors. It
pioneered the first-ever inter-batch logistics quiz competition, igniting a spirit of intellectual
competition among students. Over 400 undergraduates were facilitated with visits to Sri Lanka's
Port Authority, offering invaluable firsthand experience in the logistics sector. The Circle initiated
the prestigious Logistics Day as its signature annual event, featuring prominent figures from the
industry and fostering insightful discussions. Demonstrating adaptability, the Circle organized
online events like the Invizia webinar series and the Symphony musical event even during the
pandemic, ensuring continued engagement with its members. In 2021, the establishment of an
official website served as a valuable resource and a platform to showcase the Circle's culture and
industry insights.

The Circle's dedication to continuous improvement is evident in its recent accomplishments. The
2022 board successfully revived the logistics quiz competition and provided members with the
opportunity to participate in the prestigious Colombo International Maritime Conference. The
2023/2024 board further elevated the Quizmasters'23 competition, setting a new benchmark for
future iterations. In January 2024, a new board was appointed, inheriting the Circle's rich legacy
and carrying the torch forward with the ambition to establish it as the premier student
organization within the Faculty of Business.

The Logistics Circle stands as a testament to the unwavering dedication, innovation, and
commitment to excellence. Its continued efforts create an enriching environment for students,
fostering both academic understanding and valuable industry exposure in the dynamic field of
logistics.
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EMBRACING CIRCULAR SUPPLY CHAINS FOR
SUSTAINABLE SUCCESS

Businesses are focusing more
and more on circular supply
chain management as part of
their unchanging desire for
sustainable practices. In
addition to reducing
environmental effects, this
strategy promotes resilience
and efficiency in the face of
shifting demands from
customers. Circular supply
chain management is changing
the way that modern
businesses are conducted, from
cutting waste to encouraging
unity between different
industries. 

The key concepts of circular
supply chain management are
to repeatedly reuse, refurbish,
and recycle resources in order
to reduce waste and maximize
their value. Compared to the
traditional linear model of
production and consumption,
which involves the creation,
utilization, and eventual
disposal of goods, often
resulting in their disposal in
landfills, the circular approach
aims to achieve a closed loop by
increasing the circulation of
products and materials. 

One of the basic principles of
circular supply chain
management is the
consideration of longevity and
recyclability in product design.
Manufacturers can increase the
lifespan of their goods and
decrease the need for virgin
resources by designing their 

Implementing circular supply
chain strategies also offers
businesses a lot of financial
advantages. Businesses can
reduce production costs related
to sourcing raw materials and
open up new revenue streams by
implementing strategies like
remanufacturing. Moreover,
selling repaired goods can lead to
the opening of new markets and
satisfy consumers' growing
demand for affordable and
environmentally friendly
substitutes. 

A key factor in making the
switch to circular supply chains
possible is technology.
Businesses can track and trace
products throughout their
lifecycle with the use of
advanced analytics, Internet of

products with durability and easy
repair. This allows manufacturers
to make it easier to recover and
reuse parts and materials. In
addition to being better for the
environment, this moves towards
more sustainable design
methods and also improves
brand loyalty and reputation. 

Another essential component
for the effective application of
circular supply chain
management is collaboration.
Through the development of
relationships across the entire
value chain, from suppliers to
consumers, companies can
optimize workflows, pool
resources, and jointly tackle
shared obstacles concerning
waste minimization and
resource optimization.
Collaborative efforts, like
material exchanges and
product takeback programs,
foster cooperation that benefits
all parties involved. 
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Technology not only makes
operations more efficient, but it
also makes it possible for supply
chain participants to collaborate
and share information. Cloud-
based systems and online markets
make it easier to share materials,
resources, and knowledge,
creating a circular economy in
which waste from one process is
turned into an important input for
another. In addition to increasing
resource efficiency, this
interconnectedness encourages
creativity and cooperation among
stakeholders, which results in the
creation of new circular revenue
streams and business models.  

Moreover, technology makes it
easier to track and trace products
and allows real-time monitoring
and process optimization across
the supply chain. Businesses can
collect data on variables like
temperature, humidity, and
location by integrating IoT
sensors, which enables proactive
maintenance and quality control. 

The immutable and transparent
ledger system of blockchain
technology improves
accountability and trust among
supply chain networks. The
decentralized nature of
blockchain technology reduces
the possibility of fraud,
counterfeiting, and unethical
behavior by recording
transactions and data exchanges.
This degree of openness
enhances compliance with legal
requirements for sustainability
and ethical sourcing while also
fostering confidence among
stakeholders. 

Furthermore, in circular supply
chains, machine learning
algorithms are essential for
streamlining production
schedules and managing
inventories. Through the
examination of past data and
current inputs, these algorithms
are able to forecast variations in
demand, pinpoint obstructions,
and enhance the distribution of
resources. This maximizes
resource utilization and minimizes 

All things considered, technology
is crucial in making the shift to
circular supply chains possible
because it offers the instruments
and knowledge required to
streamline operations, improve
transparency, and foster
cooperation throughout the value
chain. Businesses have a once-in-
a-lifetime chance to use
technology's ability to build more
resilient and sustainable supply
chains that benefit the
environment and their bottom line
as it continues to advance. 

Circular supply chain
management can have a positive
social impact in addition to
lowering waste and conserving
resources by opening up new
avenues for skill development and
job creation. Businesses that make
investments in recycling facilities,
refurbishment centers and reverse
logistics networks help to foster
the development of green
industries and the shift to a more 

sustainable economy.
Furthermore, programs that
support circularity can encourage
community empowerment and
engagement, especially in
underprivileged areas.

Things (IoT) sensors, and
blockchain technology, which
improves resource management,
accountability, and transparency.
Production schedules and
inventory management can be
improved by machine learning
algorithms, which also maximize
resource utilization and reduce
waste. 

waste by lowering the possibility
of overproduction and excess
inventory in addition to increasing
operational efficiency. 

04 THE LOGISTICS PULSE



05

The widespread
implementation of circular
supply chain management
still faces obstacles and
challenges despite its many
advantages. Primarily, these
include the requirement for
regulatory frameworks that
promote sustainable practices
and provide equal
opportunities for companies
operating in various
jurisdictions. Governments,
trade associations, and non-
governmental organizations
(NGOs) are vital in promoting
policy modifications and
offering assistance and
direction to enterprises aiming
to adopt circularity.
Furthermore, in order to
overcome deeply ingrained
attitudes regarding
consumption and disposal,
behavioral and cultural
changes are required.
Consumers are encouraged to
prioritize products that are
made with durability,
repairability, and recycling
when making purchases,
thanks to education and
awareness campaigns that
help increase public
consciousness about the
environmental and social
implications of their choices.
Through enabling customers
to make knowledgeable
decisions, companies can
stimulate demand for
environmentally friendly
goods and spark a shift in the
market. 

Furthermore, funding for
research and development is
essential for fostering
creativity and creating new
technologies that make
circularity possible. Businesses
can fully realize the benefits of 

circular supply chain
management and create the
foundation for a more
sustainable future by
overcoming these obstacles
and challenges.  

Behavioral and cultural changes
are necessary to address deeply
rooted attitudes toward
consumption and disposal.
Campaigns for education and
awareness are crucial because
they enable customers to give
priority to goods made of
materials that are recyclable,
durable, and repairable. These
campaigns encourage
consumers to make informed
decisions by raising public
awareness of the effects their
choices have on the
environment and society. As a
result, businesses can create
demand for environmentally
friendly products, causing a
radical change in the market.

The implementation of circular
supply chain management
signifies a fundamental change
in the way companies handle
sustainability and resource
management. Businesses can
seize new chances for
expansion, innovation, and
social impact by adopting the
concepts of resource
optimization, waste reduction,
and teamwork. The shift to
circular supply chains is more
important than ever as the
world economy struggles with
issues like resource scarcity and
climate change. We can be
more resilient and sustainable
for future generations by
working together. 

BSc (Hons) Operations & Logistics
Management

(University of Plymouth - UK)

Nethum Premasiri

THE LOGISTICS PULSE
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SMART PORTS FOR HARBOURING A BETTER
TOMORROW 

evolution, namely Industry 5.0,
seeks to develop more
sustainable, innovative, and
humanistic industries. In the
context of Industry 5.0 spurring
the Maritime Revolution, Smart
Ports play a vital role in the
redesigning of the maritime
trade industry. Smart Ports
transform the industry by using
advanced technologies for
optimizing procedures and
ensuring security. Different
smart ports are triggered with
different smart applications,
which involve IoT devices, AI
algorithms, and also blockchain
technology, to increase the
efficiency of operations. This is
visible in the fact where IoT
devices are employed to
observe vessels’ movements
and environmental factors in
real time which AI algorithms
then analyze to ensure
maximum port efficiency.
Because of blockchain
technology, transactions are
safe, transparent, and fraud-
free, bringing the stakeholders  

together through a common
trust. Smart Ports are changing
the maritime trade landscape
by considerably decreasing
waiting time, appropriately
allocating resources and doing
less harm to the environment.
Looking into the applications of
Smart Ports, they engage a
network of different
applications to increase its
performance, efficiency and
minimize environmental
pollution. The next area of use is
predictive maintenance, which
is very important for the port’s
performance. Through applying
AI algorithms to the data
gathered by sensors, Smart
Ports can identify the
machinery failures beforehand
and carry out the scheduled
preventive maintenance. The
creation of spares reduces
downtime, saves maintenance
costs, and lengthens the
equipment life cycle. Another
vital Smart Port application is
real-time resource
management. By means of AI, 

During the last few years, the
term Industry 5.0 has come up
as a radical new approach to
the industrialization process.
The major players in this
movement are Smart Ports,
which leverage advanced
technology in their
infrastructure and operations.
Let’s delve deeper into industry
5.0 and explore the concept of
smart ports. Industry 5.0
represents a significant
reimagining of industrial
operations, emphasizing on
sustainability and innovation
through the integration of
humans and machines. Unlike
previous industrial revolutions,
which were driven primarily by
automation and efficiency
optimization, Industry 5.0
involves combining the unique
capabilities of human workers
in innovation, problem-solving,
and emotional intelligence with
those of machines. Through
blending the qualities of human
and artificial intelligence, the
fifth stage of industrial 
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tasks such as planning of
towing cranes and berth
allocation are based on actual
data on ships arrivals and
departures. IoT devices are of
much use in monitoring
environmental conditions close
to Smart Ports. They are used
for air and water quality
monitoring, noise levelling, and
determining other
environmental factors. Ports will
have to keep a tab on these
indicators and can implement
preventive steps to cut down
environmental pollution. For
instance, if air pollution exceeds
set levels, ports can take
measures to decrease
emissions, such as
smoothening flows of traffic or
switching to cleaner fuels.
Overall, these applications are
the main emerging
technologies that prove how
important they are in improving
port operations, efficiency and
also in minimizing
environmental pollution. By
employing the above-
mentioned techniques, Smart
Ports will keep being at

 the forefront of reshaping the
maritime trade and portraying
the future of global logistics.
There are some smart ports in
the world that have aimed to
transform the industry through
taking advantage of advanced
technologies to inculcate
sustainability and efficiency. For
example, the Port of Rotterdam
(Netherlands) is known as “the
most intelligent in the world” in
comparison with the other
ports. This encompasses
monitoring the precise
movement of vessels passing
within the port's jurisdiction,
making weather projections,
topographical study or
geographic vicinity of the port
and the water depth of the area.
Another plus point for the port
is the smart container 42 which
aggregates all the related data
during all its voyages. A system
consisting of sensors installed
on the container will collect
information about vibration,
sound, position, air pollution,
moisture, and temperature
level. In consideration of Port of
Barcelona (Spain), there is an 

electricity system to replace
fuel, which has resulted in a
reducing CO2 emission. In the
meantime, the port company
has developed a new port
dashboard, which helps them to
monitor any parameter of port
activity at any point in time.
Alongside that they have
installed IoT sensors on both
land and sea, which collect all
the vital information and
therefore help in improving the
port’s operations. In line with
this, the Vigo Port aims to
obtain energy efficiency
through the exchange of
information between ports and
port communities using smart
solutions. The authorities have
set up a system that includes
viewers and sensors like smart
cameras. Their main function is
to enhance security throughout
the territory as it is their duty to
ensure safety and register each
item and human on their
premises, same as the port
authorities. When Industry 5.0
came into existence, the
evolution of City-Port 5.0
progressed. This concept of a 
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involving stakeholders and their
inputs in decision-making
processes, ports can ensure
sustainable operations that
benefit the community as well.
This type of approach
encompasses a variety of tasks
such as meetings with
stakeholder communities. 
Public Interest Technologist
(PIT) plays a crucial role in
facilitating the integration and
participation of citizens in port
development and self-
determined governance. PIT
initiatives, such as participatory
sensing, and citizen science
project encourage public data
collection and the participation
of people who share it with local
governments, creating
opportunities for citizens to
influence decision-making
processes. Through public
participation in smart port
development, smart port
managers can ensure that their
mission aligns with the
expectations and aspirations of
the local community, fostering
fragmented operations and
high levels of inclusivity. Such
actions are part of a policy
package that includes open
data platforms, citizen advisory
committees, and community-
based monitoring programs.

BSc (Hons) Operations &
Logistics Management

(University of Plymouth - UK)

fully integrated city-port has
gained popularity in recent
years as an approach to port
operations that actively work to
unite port areas and their host
cities. Thus, this method
recognizes that the setting is
not in isolation, but it is
interconnected to the
surroundings. The attempt will
be done by linking port
operations with urban planning
and development in City-Port
5.0 in order to create well-
structured and livable port cities
which will benefit not only the
residents but port operators too.
This strategy involves green
ports and sustainable
transportation planning that are
environmentally friendly. 

The blockchain technology is
finding more practical
applications such as providing a
secured digitized environment
for the transactions in Smart
Ports. Through the blockchain
tool, the Smart Port can
generate an immutable record
of transactions, which decreases
the occurrence of deception
and increases the degree of
confidence among all
participants in the market. The
capability of blockchain has
brought smart ports up to date
with automatic transactions
and higher process rates, which
has resulted in higher efficiency
and cost reduction. 

Inclusive Sustainability and
Stakeholders is an attempt to
involve all levels of government,
businesses, community, and
research institutions as players.
Such collaboration is necessary
to ensure that multiple
interests, which may differ from
each other, are properly
identified, and addressed. By 

Umesh Ravishanka
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In the dynamic realm of logistics and transportation, Dr. Namali Sirisoma stands as a beacon of
innovation and leadership, defying traditional norms and forging a path of her own in a
predominantly male dominated field. With a career spanning across continents and disciplines, her
journey epitomizes resilience, determination, and a relentless pursuit of knowledge, from her
humble beginnings as one of the few female students in transportation studies to her
groundbreaking work in academia and research.

Dr. Namali Sirisoma embarked on a journey in Civil Engineering, specializing in Transportation
Engineering during her undergraduate studies. Following the completion of her degree, she
pursued a Ph.D. in Transportation Engineering, subsequently becoming the inaugural lecturer in
the newly established logistics department. 

Dr. Sirisoma’ s academic pursuits led her to post-doctoral studies in Hong Kong and Canada, where
she delved into research on public transportation and disaster management. Her return to Sri
Lanka in 2010 coincided with a pivotal period of national development, prompting her involvement
in the Civil Aviation Authority, Sri Lanka and in the Mattala Mahinda Rajapaksa International
Airport construction project. Transitioning back to academia in 2013, Dr. Sirisoma’ s passion for
teaching flourished as she assumed roles at General Sir John Kotelawala Defence University (KDU),
alongside her engagements with professional bodies like the Chartered Institute of Logistics and
Transport, Sri Lanka (CILT, SL). With a tenure marked by educational leadership and curriculum
development, Dr. Sirisoma’ s journey echoes a mix of challenges, excitement, and fulfilment in her
chosen field.

Her insights into the next wave of logistics and the advent of Industry 5.0 offers a unique perspective
on the evolving landscape of transportation and supply chain management.
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From an academic
standpoint, do you foresee
Industry 5.0 influencing the
curriculum and research
priorities within logistics
and supply chain
management programs?

In the realm of academia, with
the advent of Industry 5.0, Dr.
Namali Sirisoma, presents both
a compelling area of study and
a significant challenge. In the
rapid pace of technological
advancement, characterized by
digitization, big data, and the
Internet of Things, demands
swift responses from
educational institutions.
However, the process of
updating curriculum and
research priorities is not that
easy. It involves meticulous
revisions, approvals, and the
acquisition of necessary
resources including staff and
facilities, underscoring the
disparity between technological
advancements and educational
infrastructure, particularly in
countries grappling with limited
connectivity and financial
constraints.

efforts not only from
educational institutions but
industry stakeholders, and
policymakers alike.

Being an advocate for proactive
engagement with emerging
technologies, Dr. Sirisoma,
emphasizes the influence of
industry 5.0 in research points
while citing the importance of
collaboration across faculties
and disciplines to foster
multidisciplinary approaches.
This includes offering students
the choice to specialize in
emerging technologies within
their chosen fields, such as
logistics management with a
focus on IT or robotics. However,
implementing such changes is
a complex and multifaceted
endeavour, requiring concerted 

What sort of strategies do
you believe academic
institutions should adopt
to overcome these
challenges?

Understanding the complexities
of implementing
multidisciplinary approaches in
academic programs, adds to the
necessity of offering specialized
degrees that cater to emerging
fields like computer science,
logistics management, and
robotics.

While acknowledging the
bureaucratic hurdles in
securing funds and gaining
approval for new programs,
which often involve lengthy
processes through city grants
commissions and quality
assurance bodies, Dr. Sirisoma
suggests strategies such as
collaborations between
faculties as a means to
introduce specialized tracks
within existing curricula,
allowing students to benefit
from diverse skill sets.

Dr. Sirisoma encourages
universities to explore
partnerships and trial programs
to adapt to the evolving
demands of Industry 5.0,
ensuring that students receive
relevant education while
navigating the logistical
complexities of synchronized
timetables and streamlined
degree completion. However,
she advises against excessive
specializations due to cost
constraints and the need to
maintain a balance between
program viability and student

Despite the complex
challenges, navigating and
exploring partnerships with
other faculties can be a
promising start. By gradually
introducing specialized tracks
and closely monitoring their

accessibility.



11 THE LOGISTICS PULSE

allowing members to engage
with new strategies and
technologies. Strategies like
these play a crucial role in
empowering industry
professionals with knowledge
and resources to understand
the uniqueness of the industry
and the importance of aligning
strategies with organizational
needs to effectively navigate
the evolving logistics landscape
in Sri Lanka.

As the president of CILT,
what strategies do you
believe are essential for Sri
Lankans, when adapting
to the next wave of
logistics, particularly in
terms of technology
adoption and workforce
development?

CILT's role as a professional
organization oversees all
aspects of logistics and
transport, including aviation,
supply chain, and land
transport. As the president of
CILT, Dr. Namali Sirisoma
highlighted the critical role of
education programs and
industry support in preparing
Sri Lanka for the next wave of
logistics, emphasizing the
importance of strategies
tailored to technology adoption
and workforce development.
Through strategies like
education and awareness
programs, CILT aims to
enhance industry knowledge
and facilitate the adoption of
technology and workforce
development.

While acknowledging the
challenges posed by global
crises, economic recessions, and
geo-political conflicts, Dr.
Sirisoma emphasizes the need
for international collaboration
and assistance in resource
acquisition and knowledge
sharing. For example, CILT's
international network with
branches in 33 countries, offer
courses and support to address
these challenges to support
workforce development and
technology adoption. These
initiatives include panel
discussions,  short courses,
business dialogues, guest
lectures, and diploma courses 

Could you discuss any
specific initiatives or
partnerships that CILT is
undertaking to foster
innovation and
sustainability within the
logistics sector in Sri
Lanka?

It was highlighted that Sri
Lanka's logistics sector is
diverse, ranging from
multinational corporations to
small and medium enterprises,
each with unique strategies and
obstacles. To foster innovation
and sustainability within this
dynamic industry, Dr. Namali
Sirisoma mentioned, CILT SL
has initiated several impactful
collaborations and endeavours.
Notably, the CILT SL Awards
commend outstanding projects
in innovation and sustainability,
with a particular focus on
advancements in green
logistics and transport. These
awards aim to recognize
achievements across all levels of
the logistics sector,
emphasizing the critical role
played by the supply chain, as
they often lack recognition
compared to maritime and
aviation sectors. Additionally,
Women in Logistics and
Transport (WILAT) which is 

another pillar of CILT SL
collaborates with Earth Hour for
sustainability initiatives and to
promote environmental
awareness. Through such
initiatives, CILT cultivates an
environment that values and
encourages noteworthy
contributions to innovation and
sustainability within Sri Lanka's
logistics arena, disseminating
these principles within the
industry and beyond.
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What do you identify as
the most disruptive global
trends in logistics over the
next 5-10 years? How
should organization and
members prepare to
adapt?

Several disruptive global trends
in the logistics sector were
outlined by Dr. Sirisoma. One of
the foremost challenges
discussed was environmental
pollution and its repercussions,
including climate change and
its potential impact on various
modes of transportation such as
maritime, aviation, and land
transport. Stressing the
importance of disaster
management and adopting
international regulations were
suggested to mitigate such
negative consequences. Dr.
Sirisoma also highlights
geopolitical conflicts and
impending government
changes worldwide, particularly
noting the significance of 2024
as a year of crucial elections in
numerous countries, including
potential shifts in political
parties and policies.

political landscapes, and foster
neutral international relations to
safeguard businesses and the
country as a whole, against
negative impacts. These advices
can help organizations and
members to focus on
enhancing resilience, adapting
to evolving regulations, and
fostering innovation to navigate
these multifaceted disruptions
effectively.

In conclusion, the landscape of
logistics and supply chain
management is poised for
significant transformation in the
coming years, driven by
disruptive global trends such as
environmental concerns,
geopolitical shifts, and
economic uncertainties. As
highlighted by Dr. Namalie
Sirisoma, President of the
Chartered Institute of Logistics
and Transport, Sri Lanka (CILT -
SL), it is imperative for
organizations and industry
professionals to adapt to these
challenges proactively. By
fostering innovation, embracing
sustainable practices, and
maintaining flexibility in the
face of evolving circumstances,
stakeholders can navigate the
complexities of the future
logistics industry with resilience
and determination, which
highlight the principles of
Industry 5.0. Through
collaboration, strategic
planning, and a commitment to
excellence, organizations can
not only weather the storms
ahead but also emerge as a
stronger, more efficient, and
better prepared fit, to navigate
through the next waves of
logistics.

“2024 is going to be
the toughest year”

For Sri Lanka, Dr. Sirisoma
foresees challenges stemming
from economic recession and
ongoing pandemic
repercussions, cautioning that
recovery may require several
years. She suggests that
organizations and members
must closely monitor
international developments,
adapt strategies to changing 
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Logistics Management
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PROCUREMENT EVOLUTION  IN THE RAPIDLY
DEVELOPING WORLD 

In the rapidly changing
landscape of logistics,
procurement is undergoing
significant transformations,
setting the stage for an
unprecedented revolution with
Industry 5.0, playing a major
role in blending advanced
technologies and human
creativity in reshaping the very
core of procurement methods.  

Procurement is the process
through which the
organizations acquire goods
and services for the
manufacturing and operational
processes. Industry 4.0 has
assisted in procurement
digitalization by creating a base
for pure automation and data
exchange.

Industry 5.0, which is further
described as a curative version
of industry 4.0 entails a
transformative shift in
procurement. This new
technological phase ensures a
more human-centric approach
that smoothly combines
advanced technologies with
human skills. Simply speaking
industry 5.0 aims to establish
the balance between
automation and human powers.
The main focus of industry 5.0 is
to leave the strategic quality
processes to humans while
productively utilizing
technology to automate simple
repetitive  tasks. This assists in
creating flexible, sustainable,
and human centric systems 

Key components identified in
industry 5.0

Human-machine collaboration
is a prominent objective of
industry 5.0. In procurement
this allows the automation of
traditional manual processes
with the aid of AI systems while
procurement specialists
converge their focus on
strategic level decision making  

which requires human skills
and judgements. This
collaboration of human
creativity and critical thinking
skills with machine analytical
capabilities results in better
productivity and informed
decision-making processes.

which augment human
capabilities tasks. This assists in
creating flexible, sustainable,
and human centric systems
which augment human
capabilities by leveraging
technologies like artificial
intelligence (AI), machine
learning (ML), advanced
robotics, blockchain. The emergence of advanced

robotics and autonomous
systems such as robotics, 3D
printing, drones, and
autonomous mobile systems is
a significant outcome of
Industry 5.0. In procurement,
these technologies assist in
facilitating process automation,
reducing human errors, and
elevating work productivity
leading to time and cost
savings. For instance, AI-
powered procurement 
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chatbots can rapidly respond to
supplier queries, while robotics
automation contributes to
performing repetitive tasks in
order-to-payment processes,
improving efficiency and
accuracy. Moreover, chatbots
ensure increased availability,
reduced cost savings and
greater personalization.
Walmart designing an AI
chatbot to address the issue of
corporate buyers not having
time to negotiate with suppliers
can be provided as a real-world
example. 

Furthermore, extensive
technologies like augmented
reality (AR) and virtual reality
(VR) play a crucial role in the
digital transformation of
procurement with industry 5.0.
AR allows providing digital
information into physical
environments making it easily
understandable to users about
the components when visiting
supplier facilities leading to less
human errors. VR ensures
efficient and interactive
communication by enabling
remote teams to contribute to
negotiations or perform design
reviews. 

 be stated as another key
component related to industry
5.0 and procurement. This data-
driven approach enables
organizations to develop
informed and strategic
procurement strategies. Big
data analytics allows us to
identify trends, patterns,
customer behaviors by
analyzing past and real time
data. This ultimately results in
well-informed procurement
decision making with the
assistance of valuable insights
generated by AI. This creates a
sense of prediction within the
organization rather than an
unstable sense of reaction. 

Blockchain technology
enables transparency, trust,
security, smart contract, cost
reduction and process solidarity
into supply chain networks.
Smart contracts, automate
order execution and payment
systems by utilizing procure-to-
pay flows powered by
blockchain.  

This not only reduces errors and
costs but also strengthens
relationships between buyers
and suppliers. This advantage is
not just about cost cutting but
also about building strong and 

long-lasting relationships with
the customers and buyers.
Along with these new
innovations, it is clear that
industry 5.0 possesses the
capability to modernize the
procurement process, making
it more data-driven, agile,
decentralized, and strategic.
The collaboration of AI and
advanced analytics entitles
evidence-based decision-
making. Decentralized
operations are encouraged by
remote integration
technologies which increases
locational flexibility. 

The current and potential
challenges facing by the
organizations in transforming
the digital procurement process
must meet solutions in order to
succeed beyond competitors. 

AI and big data analytics can 

The workforce needs to be
retrained and upgraded. Digital
skills are necessary to withstand
and grab the maximum level of
outcomes by smooth
adaptations to modern
technologies in this ever-
evolving technology era.
Automation of basic repetitive
processes results a huge
amount of data on hand and  
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therefore specific robust strategies must be practiced in order to analyses data and extract
meaningful insights, avoiding data overload. Moreover, the integration of existing systems with new
technological developments possesses a considerable challenge requiring a better plan. Most
importantly before implementing any modern technology for any process of an organization, the
return on investments (RIO) should be carefully considered to ensure financial stability and success.
Also, the increased utilization of digital technologies emphasizes the increment of cyber security
concerns, needing robust security measures to secure sensitive procurement data. Finally, the AI
systems can contain bias data which the organizations need to actively address in order to ensure
fair and ethical procurement processes. 

As we step into the industry 5.0
era, procurement plays a pivotal
role in the revolutionary
transformation of supply chains.
The smooth collaboration of
human-centric approaches
along with technological
expertise is obviously capable of
making procurement a
strategic asset. To fully leverage
the potential of Industry 5.0,
organizations must practice
better adaptation strategies,
make calculated and well-
informed investments, and face
the challenges with a pre
identified and a well-defined
implementation approach. This
can make procurement a
powerful and a crucial
component which ultimately
determines the success of the
whole organization in this
industry 5.0 era. 

Dinasha Tennakoon
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EXPLORING THE FUTURE OF AIR CARGO
LOGISTICS 

Logistics is a crucial pillar in the
ever-evolving business world. It
has remained a fundamental
aspect in the business world
from its very origins to modern
times. The logistics sector is
mainly comprised of five main
transportation areas, road, rail,
air, sea and pipelines. However,
the word ‘Logistics’ in terms of
transportation often conveys an
image of a ship or a truck. The
aviation (air) side of logistics is
often overlooked and not
regarded as an integral aspect
of logistics. Thus, this article will
shed light by focusing on the
aviation aspect of transportation
in Logistics.

disaster but an opportunity to
air transportation, the World
War II , during these times
many airplanes carrying
weapons, medicine, troops, and
supplies were dispatched
around the world, hence air
transport became more
commoditized and frequent. 

“The 747 – 800
model has the

capacity to carry 19
million golf balls in

one shipment.”

The next significant change to
the entire aviation field took
place in 1968 , this was when an
aircraft named the “ Boeing747
- 100 ” was introduced , this
aircraft was capable of
transporting heavier loads with
full pallets because this was
wider and had stronger
engines. As the years went by,
the Boeing 747 developed
different versions, such as all
passengers model, all cargo
model, a convertible passenger
model and even a freighter
model. The latest model Boeing
747 - 800 was introduced in
2005. Even though as of 2024
the demand for this aircraft is
declining as the need for large
four engine aircrafts are being
replaced by more fuel-efficient
twin-engine models, it is still
very popular among cargo
carriers due to its large cargo
capacity and range.

Looking into the history,
sending cargo through an
airplane wasn’t initially an
option in the journey of
logistics, at least not until a
businessman named Max
Morehouse approached the
Wright brothers with a different
idea and direction to their
marvelous creation. Hence on
November 7th, 1910, a shipment
of 200 lbs. of Silk was loaded
into an airplaneand was
transported from DaytonOhio
to Columbus for the very first
time. This is when people
started to gradually begin the
exploration and
experimentation of this newly
learned value addition.

During the 1911’s the UK even
tried distributing mail via air,
thus the 1911’s time period was
known as Airmail in the logistics
world. Afterwards came the
dawn of a significant world 
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After the very first version of the
Boeing 747 was introduced
back in 1960, then came the
internet and with this emerged
companies such as FedEx , DHL,
and UPS with parcel delivery
services. Currently, the latest
update is that the market base
of the aviation field is increasing
at a high rate with the help of
the internet and its
technologies. As of 2024, it is
estimated that the market value
of the aviation field is 333.96
billion US dollars.

The current industrial era,
Industry 5.0,is certainly
beginning to have implications
on business and industrial
levels. Despite this evolution,
many organizations are still in
the middle of adapting to the
fourth revolution. Industry 5.0 is
an era that is said to look
beyond the efficiency and
productivity of the individual
goal of an organization or
industry, it investigates more
towards how an industry or
organization can contribute to
the  planet while incorporating
artificial intelligence and going
beyond machine learning. In
fact, the 3 main core principles
of Industry 5.0 include Human
centricity, Sustainability and
Resilience. The main related
question for this article is,

impact on air transportation,
New Zealand introduced the
first ever pizza delivery service
via drones in 2016. Nowadays as
the technology has improved,
countries like Finland,
Switzerland, Australia, and
China also uses drones for
medical deliveries. Drones were
even used for repairs, for
example in 2017 after Houston
was hit by a hurricane, drones  
were  used to repair power lines.
Very recently a project was
undertaken by Amazon to build
a warehouse in the air with
fleeting drones “airborne
fulfillment center (AFC)”. This
project is still under
development and will certainly
bring in a revolutionary change
to the entire logistics industry,
especially in air transport once
the project meets its expected
outcomes.

the aircrafts releases a
significant amount of carbon, it
depletes the ozone layer
leading to a high exposure of
UV rays.

Transportation by air does have
its pros and cons as per any
other industry. Some of the
disadvantages being, high in
cost compared to sea and land.
Space and weight restrictions is
another issue as most aircrafts
have limited space and
capacity, which results in
allowing only small-dimensional
shipments and light weight
cargo to be transported.

What exactly is the
impact of industry 5.0 on
the air transportation
field ?

This question is answered by
looking into the technological
aspects like AI and automation.
The introduction of drones for
delivery can be considered as
one of the first signs of this 

Security regulations are also a
major concern because airports
often have very strict rules and
regulations. This can lead to
additional time and paperwork
for cargo inspections. Weather
conditions such as storms, fog
and lightning can delay flight
schedules, causing major
logistical disruptions in the up
and down streams of the supply
chain. Another major issue is
environmental Impact. Since 
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Examining into the market
sector, similar to any other
industry, the air freight market
has its very own market leaders
and competitors. In 2020
according to the IATA’s
(International Air Transport
Association) FedEx, UPS and
Ǫuarter made it to the top 3 air
freight organizations even
though there was a decrease in
the overall market revenue due
to reasons such as covid–19. 

In conclusion, aviation plays an
integral role in shaping the
world of logistics. It is evident
that the introduction of air
transportation to the world of
logistics has only been a major
value addition. Factors such as
speed, efficiency, and global
reach have revolutionized the
way in which goods are moved
across the world. As the
demand for global trade
increases and artificial
intelligence continues to
dominate the world we live in,
the role of aviation in logistics
will only become more crucial.
The future of the logistics
industry is very evidently and
undoubtedly intertwined with
that of the aviation industry.

Some of the advantages are, it being the fastest mode of transportation out of all, making it ideal to
carry perishable goods such as fresh flowers. In comparison to the other modes of transportation, air
transport can be deemed as more reliable due to the strict regulations many airports have.

BSc (Hons) Operations &
Logistics Management
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FROM RESILIENCE TO EXCELLENCE:
SUPPLY CHAIN MANAGEMENT IN THE AGE

OF INDUSTRY 5.0 

Understanding
Resilient Supply

Chain Management 

Key Elements of Resilient
Supply Chain Management 

Ever wondered how productsEver wondered how products
get from the factory to theget from the factory to the

store shelves?store shelves?  

This journey from factory to
shelf, is orchestrated by the
interlinked mechanisms of
supply chains. A supply chain is
a network of people,
organizations, and processes
that work together to make
sure goods are produced and
delivered to customers in a
smooth flow. Unfortunately,
operations don’t go according
to plan as always. Factors such
as, natural disasters, conflicts
between countries, and even
global pandemics can disrupt
supply chains. That's where
resilient supply chain
management comes in.
Resilience means being able to
bounce back from challenges
and keep things running
smoothly. 

To establish a resilient supply
chain, it is imperative to have
real-time visibility into the flow
of goods, information, and
finances across the entire
network. This visibility
empowers organizations to
detect potential disruptions
early on and implement timely
interventions. Resilience
involves proactively identifying
risks and implementing
strategies to mitigate their
impact. This may entail
diversifying suppliers,
incorporating redundancy into
the supply chain, and
developing contingency plans
for various scenarios.
Collaboration is paramount in
building resilience across the
supply chain. Organizations
must closely collaborate with
suppliers, customers, and other
stakeholders to exchange
information, resources, and best
practices. Strong partnerships
can effectively mitigate risks
and expedite recovery from
disruptions. 

technologies, such as artificial
intelligence (AI), blockchain,
Internet of Things (IoT), and big
data analytics, play a pivotal role
in enhancing supply chain
resilience. These technologies
provide enhanced visibility,
predictive capabilities, and
automation, enabling
organizations to proactively
manage risks and optimize
their operations. By
incorporating these elements,
organizations can establish a
resilient supply chain that is not
only capable of withstanding
disruptions but also poised for
growth and success in an ever-
evolving business landscape. 

Resilient supply chain
management involves being
prepared for disruptions and
finding ways to keep things
going. In the past, supply chain
management focused on being
efficient and saving money. But
now, in the era of Industry 5.0,
the focus needs to be on
resilience too. 

Resilient supply chains are
characterized by their ability to
swiftly adapt to changing
circumstances. This
necessitates operational
flexibility, agile decision-making
processes, and the capability to
rapidly reconfigure supply chain
networks in response to
disruptions. Advanced 
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The Evolution of Industry 5.0 

Integrating Resilient Supply
Chain Management with
Industry 5.0 

The Evolution of Industry 5.0
introduces a significant
progression from previous
industrial revolutions. Unlike the
past where machines primarily
undertook tasks, Industry 5.0
heralds a paradigm where
humans and machines
collaborate synergistically. This
evolution acknowledges the
distinct strengths of both
humans and machines. While
humans excel in problem-
solving and creativity, machines
demonstrate remarkable speed
and precision. 
Industry 5.0 underscores the
importance of this collaboration,
aiming to leverage technology
for enhanced efficiency while
preserving the human element.
Rather than replacing humans
with machines, the goal is to
empower humans to work
alongside machines,
capitalizing on their unique and
complementary abilities. 

resources and mitigating
reputational risks. 

thinking, adaptability, and
collaboration. Industry 5.0
facilitates novel forms of
collaboration between humans
and machines. Organizations
can harness technologies like
AI, robotics, and augmented
reality to enhance human
capabilities and reinforce supply
chain resilience. For instance,
AI-powered predictive analytics
can assist human workers in
anticipating and mitigating
supply chain risks. Collaborative
robots, known as cobots, can
lend a hand to humans in tasks
requiring physical dexterity and
precision. 

Effective supply chain
management demands a
culture of continuous
innovation and learning.
Industry 5.0 presents
opportunities for organizations
to foster innovation by
promoting experimentation,
embracing failure as a learning
experience, and rewarding
creativity and initiative. By
cultivating an innovative
culture, organizations can
swiftly adapt to disruptions and
identify fresh avenues for
growth and value creation. 

Industry 5.0 places a
heightened emphasis on
sustainability and social
responsibility within the supply
chain. Organizations must
consider the environmental and
social impacts of their
operations and collaborate with
suppliers, and other
stakeholders to support ethical
practices and responsible
sourcing. By integrating
sustainability into their supply
chain strategies, organizations
can enhance their resilience by
reducing reliance on scarce 

The idea of how resilient supply
chain management fits in terms
with industry 5.0 must be
considered. It's not just about
having strong systems and
processes. It's also about
empowering the people who
work in the supply chain.
Industry 5.0 highlights the
crucial role of human workers
as invaluable assets in the
supply chain. To bolster their
resilience capabilities,
organizations must invest in
training and upskilling their
workforce. This entails
developing skills such as
problem solving, critical 
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Toyota's Resilient Supply
Chain: A Model of Success in
Industry 5.0 

Toyota stands as a shining
example of a company that has
effectively implemented
resilient supply chain
management practices within
the dynamic landscape of
Industry 5.0. 

Toyota fosters a culture of
ownership and continuous
improvement. 

This culture of resilience
permeates every aspect of their
operations. 

Toyota understands that
innovation and technology play
pivotal roles in enabling
resilience. Leveraging advanced
technologies such as AI, IoT,
and robotics, Toyota enhances
the efficiency, agility, and
sustainability of their supply
chain operations. For instance,
AI-powered predictive analytics
enable Toyota to forecast
demand, optimize production
schedules, and proactively
manage inventory levels.
Additionally, collaborative
robots (cobots) work alongside
human workers in
manufacturing plants, assisting
with repetitive or physically
demanding tasks. 

As evident, Toyota is a business
that has mastery over its supply
chain management. They use
amazing technology, empower
their staff, and cultivate strong
relationships. It all comes down
to being ready for anything and
always being prepared. 

Resilient supply chain
management is vital in today's
ever-changing world, and it has
become even more so crucial in
Industry 5.0, where humans and
machines work together. The
development of supply chains
can be strong, flexible, and
responsible, by empowering
people using advanced
technologies, and fostering
collaboration and innovation. As
we embrace the opportunities
of Industry 5.0, a resilient supply
chain management will play a
key factor in the success of
businesses and will help to stay
ahead of competition. 

The renowned Toyota
Production System (TPS) serves
as the foundation for their
operational excellence,
emphasizing principles such as
just-in-time manufacturing,
continuous improvement, and
waste reduction. However,
Toyota's approach to resilience
extends beyond mere
operational efficiency; it is
deeply ingrained in their
corporate culture and values. 

At the core of Toyota's resilience
strategy lies their unwavering
commitment to fostering
strong relationships with
suppliers. Through close
collaboration, Toyota cultivates
partnerships based on trust,
transparency, and mutual
respect. This approach enables
the company to proactively
identify and address potential
risks, such as supply chain
disruptions and quality issues
before they escalate into major
problems. 

Another crucial aspect of
Toyota's resilience strategy is
their focus on empowering their
workforce. Recognizing the
importance of adaptability in a
rapidly changing business
environment, Toyota heavily
invests in training and
development programs. By
equipping employees with the
necessary skills and knowledge, 
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TRANSPARENCY AND SECURITY WITH
BLOCKCHAIN TECHNOLOGY

There are a wide number of
issues that traditional supply
chains have been battling for a
considerable amount of time.
These issues include the
presence of counterfeit goods
and processes ones that are
not transparent, as well as
record-keeping systems that
are inefficient. Not only do
these in-efficiencies make it
more difficult to operate
smoothly but they also
undermine the faith of 

customers and put the
reputation of the organization
in peril. A growing number of
players in the logistics business
are considering blockchain
technology as a viable solution
to the pressing concerns that
have been expressed. Studies
have also expressed that this
trend is expected to grow. In
modern supply chain
management, the
incorporation of transparency
and traceability is among the
most crucial things to consider.
Stakeholders, including
customers, authorities, and
businesses want real-time
information on the movement
and provenance of
commodities. Blockchain
technology provides a
decentralized ledger system
that records transactions in a
form that is both transparent
and unchangeable. Throughout
the supply chain, the
blockchain is utilized to 

When placed inside the
dynamic context of Industry 5.0
logistics, characterized by
cutting-edge technology and
innovative processes,
blockchain emerges as a force
that has the potential to bring a
significant transformation. It
has the capability to
revolutionize the way
commodities move through the
supply chain, from
manufacturing to customers.
This reshapes and
revolutionizes industries as it
brings new levels of security,
traceability, and transparency.
This article presents an analysis
of the significant influence that
blockchain technology has had
on supply chain management,
while learning its potentials in
revolutionizing the logistics
industry. 

precisely record and monitor
every transaction and event
that takes place. Information
from the sourcing of raw
materials to the production
process and the delivery of
finished goods are all included
in this. As a result of this digital
trail, authorities have easy
access to data for their audits. 

The Need for Transparency
and Security 

Implementation of Blockchain 

The retail giant, Walmart, which
works on a global scale, has
established itself as a pioneer in
the application of blockchain
technology for the
administration of supply chains.
Additionally, in collaboration
with the world's largest
technology company, IBM,
Walmart has implemented a
system that is founded on
blockchain technology. The
purpose of this system is to
track the path that the products
take from the farm to the 
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shelves of the store. Consumers
can obtain specific information
like the origins of the product,
the agricultural practices that
were utilized, and the logistical
complexities that were involved
in the transportation the
product to retail outlets by
using QR codes that are printed
on the packaging of the fruits.
For example, in the case of
mangoes that are sourced from
farms in South America,
consumers can use these QR
codes to obtain information.
This level of transparency not
only encourages consumers to
have faith in the authenticity
and quality of the products but
also makes it simpler to react
rapidly to unforeseen
occurrences that take place in
the supply chain, such as the
outbreak of an infection.

Security is another key
component of supply chain
management, and blockchain
technology, as it provides an
acceptable solution to these
concerns within the supply
chain. It is impossible to alter
the information stored in a
blockchain because of its
decentralized design, which
reduces it- immune to
tampering, fraud, and cyber-
attacks. Blockchain systems are
also resistant to cyberattacks.
For instance- Cryptographically,
each transaction is sealed, and
it is linked to the transaction
that came before it.

TradeLens is a platform that is
powered by blockchain
technology and is working
towards the goal of digitizing
and streamlining global trade
procedures. Through the
utilization of blockchain
technology, TradeLens enables 

a wide range of participants in
the supply chain to exchange
data in a manner that is
transparent. Shippers, freight
forwarders, port officials, and
personnel from customs are all
included in this group of
participants. A paradigm shift
toward paperless, efficient, and
compliant global trade
operations is made possible by
TradeLens. This shift is made
possible through the
digitalization of trade papers,
the simplification of customs
procedures, and the provision of
real-time visibility into the
movements of goods. 

The Future of Blockchain in
Industry 5.0 Logistics 

Blockchain technology is in a
strong position to chart the
route of the future of supply
chain management. The
technology known as
blockchain, which is equipped
with the capability to provide
record-keeping competences
that are transparent, secure,
and tamper-proof, heralds a
revolutionary solution to the
persistent issues of counterfeit
commodities, opaque
processes, and inadequate data
management methods. 

Blockchain technology is in a
strong position to chart the
route of the future of supply
chain management. The
technology known as
blockchain, which is equipped
with the capability to provide
record-keeping competences
that are transparent, secure,
and tamper-proof, heralds a
revolutionary solution to the
persistent issues of counterfeit 
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.
commodities, opaque
processes, and inadequate data
management methods.
The technology known as
blockchain possesses the
capacity to provide record-
keeping capabilities that are
both transparent and secure. As
a result of the technology of
blockchain, stakeholders in the
logistics industry can seize new
opportunities for innovation,
collaboration, and growth in the
era of Business 5.0. These
achievements are 
accomplished by the
establishment of trust,
accountability, and efficiency
Blockchain technology is a
paradigmatic and revolutionary
example for supply chain
management within the
context of the industry 5.0
logistics domain, as it provides
stakeholders with
unprecedented access to
information though out a
supply chain. This is done by
providing a platform that is
decentralized, transparent, and
secure for the recording and
verification of transactions.
Furthermore, blockchain
technology enhances trust,
accountability, and efficiency
throughout the entire spectrum
of supply chain operations all
over the world. A future that will
be characterized by greater
transparency and security
within the global economic net
will be triggered by blockchain
technology. Organizations are
continuing to embrace its
revolutionary possibilities which
is causing the landscape of
logistics to become imbued
with a newly discovered
industrial norm.  
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 INTEGRATION OF INDUSTRY 5.0 FOR A
SUSTAINABLE FUTURE

In a time of increasing
technological development and
increasing environmental
awareness, sustainability has
become crucial for many
different sectors of the
economy as well as the logistics
industry. The emergence of
Industry 5.0, characterized by
automated processes, data
exchange and connectivity,
offers a unique opportunity to
rethink traditional logistics
methods from a sustainable
perspective. On the other hand,
the main goal of Industry 5.0 is
to build a society that can
overcome many social
difficulties through integration
and innovation, including big
data, robotics, IoT, Artificial
Intelligence (AI) and economic
alliances. Therefore, this article
examines the consequences,
difficulties, and possible
solutions of combining
sustainability and green
logistics in the context of
Industry 5.0. 

exchanging information from
the point of origin to the point
of consumption.  

reduce the ecological impact of
logistical processes. These
include choosing recyclable
packaging materials, reducing
energy consumption, reducing
waste production, and
managing travel routes more
efficiently. Companies can
reduce their impact on the
planet, save money and
improve their reputation by
incorporating environmentally
friendly practices into their
logistics operations. 

Sustainability is the careful use
of resources to meet current
demands without endangering
the potential of future
generations to satisfy their own
basic needs. Sustainability in
logistics refers to a
comprehensive strategy that
considers the social, economic,
and environmental impacts at
every stage of the supply chain
and goes beyond simply
reducing carbon emissions. The
goal of green logistics, a branch
of sustainable logistics, is to 

In the realm of supply chain
management, logistics plays a
crucial role. According to the
Council of Supply Chain
Management Professionals,
logistics management involves
planning, executing, and
controlling the effectiveness
and efficiency of the forward
and reverse flow, storage and
distribution of goods and
services. To meet the needs of
potential buyers, logistics also
includes the process of 

Industry 5.0 is the result of the
fusion of human cognition and
cyber-physical systems,
enabling real-time interaction 
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and collaboration between
machines and humans.
Innovations such as Artificial
Intelligence (AI), robotics,
advanced analytics, and the
Internet of Things (IoT) are
driving this revolutionary
change in logistics and
manufacturing operations.
Logistics processes in Industry
5.0 are characterized by a
higher degree of digitalization,
analytical forecasts, and a
perfect connection to the
supply chain. This offers a
unique opportunity to integrate
sustainable practices into every
step of the logistical process,
from manufacturing,
transportation to disposal at the
final stage of life. 

in the logistics ecosystem is
finding a balance between
conflicting goals.

For example, reducing CO2
emissions on transport routes
can have positive
environmental benefits, but can
also lead to longer delivery
times and higher prices.
Efficient and cost-effective
trade-offs between
sustainability and efficiency
must be found, which requires
complex modelling and
decision- making tools. 

use of cutting-edge
technologies and vertical
integration. Similarly, major
logistics companies such as
UPS and DHL have made
significant investments in
environmentally friendly
projects such as renewable 

In the context of Industry 5.0,
numerous companies have
already adopted the concepts of
sustainability and green
logistics, thereby
demonstrating the real
advantages of this strategy.
Tesla is one such example that
has transformed the
automotive industry by
prioritizing electric cars and
renewable energy across its
supply chain. Tesla has
revolutionized traditional
production and distribution
strategies and reduced its
carbon footprint through the 

Despite these hurdles, there are
many opportunities for
creativity and competitive
advantage when integrating
sustainability into Industry 5.0
logistics. For example, real-time
monitoring of goods can be
enabled by integrating
blockchain-based technology
with IoT sensors, ensuring
integrity and accountability
along the entire supply chain.
Predictive analytics algorithms
can predict demand trends and
improve inventory control,
thereby reducing waste and
excess inventory.  

Although the combination of
sustainability and green
logistics with Industry 5.0 offers
great potential, there are also
many hurdles to overcome. One
of these difficulties is the
complexity of supply chains,
which can span multiple
countries and involve many
actors with different interests. 

Effectively coordinating green
operations in this complex
system requires strong data
sharing, collaboration, and
transparency. Additionally, it
can be expensive for certain
organizations to incur the initial
expenses of adopting green
logistics approaches, such as
switching to fuel-efficient
transportation systems or
investing in renewable energy
sources. It is important to
understand that these financial
investments result in lasting
benefits such as lower
operating costs, regulatory
compliance and an improved
brand image. Another difficulty 
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energy cars, route optimization
software and sustainable
packaging materials. These
companies know that
sustainability drives innovation,
customer loyalty and long-term
success. It is not only a moral
but also a commandment of
strategy. 

There has never been a more
important time for logistics to
focus on sustainability as we
approach the start of a new
industrial revolution. By
adopting Industry 5.0
technologies, companies can
revolutionize traditional supply
chain operations and pave the
way to a greener future.
However, achieving this vision
requires collaboration, funding,
and unwavering commitment
to striking a balance between
environmental protection and
economic growth.

Embracing sustainability and
green logistics will certainly
become a distinctive feature of
thriving businesses in the 21st
century with the development
of Industry 5.0. 
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expectations without losing out
on the market. Another factor
that would help the logistics
industry with meeting
customer shifts and experience
is communication and
collaboration. Communication
and collaboration can help
logistics companies improve
how they deliver their final
product to customers.
Engaging customers in
communications can help any
logistics-related company to
identify and address their
weaknesses. As mentioned
previously, since the start of
industry 5.0, logistics companies
have developed various tools
that can help them
communicate and reach out to
customers more effectively,
which helps in collecting
feedback. Providing information
such as updates on shipment
status, delivery status and
customer inquiries can help
businesses gain more insight on
what areas they need to
improve on and proactively
build trust and transparency
with customers, which in turn
would bring more overall
customer loyalty towards the
business. Collaborating with
suppliers and distributors can
help logistics companies keep
track of overall market trends,
remain competitive and build  

KEY ROLE OF CUSTOMERS IN LOGISTICS

Customers play a crucial role in
businesses nowadays. Even
though it isn’t a widely spoken
factor, they play a role in various
industries. It is also notable in
the logistics field, this is
regarded as a focal point since
customer experience plays an
important factor in this rapid
era of development. This topic
needs to be analyzed as many
studies have supported the
conclusion where customer
experience directly influences
the profit margins of a business.
In terms of logistics, this can be
translated as conducting
operations effectively and
efficiently. 

In the logistics industry, it is
important to meet the ever-
changing demand shifts. Agility,
and responsiveness are
essential for logisticians to
ensure success. Some specific
factors need to be taken into
account when considering
agility and responsiveness.
These factors work with aspects
such as real-time tracking and
visibility, collaboration and
communication, risk
management strategies,
customer feedback and
continuous improvements.
These factors will help
understand the relationship
between logistics and the age
of customer experience
alongside Industry 5.0. 

Real-time tracking and visibility.
In the ever-growing and
developing world, it's important
to stay on track to remain 

competitive and to survive the
market. The logistics industry
plays a vital role in delivering
the final goods to customers.
With the introduction of real-
time tracking and visibility,
customers can have better
experience as they will be fully
aware of where their product is
and when they will receive it.
When it comes to tracking
packages at this age of time,
customers can get notifications
and updates on the status of
their package, such as whether
it has been shipped, delivered
or delayed. With the newly
introduced Industry 5.0,
customers can have a better
experience, especially with the
integration of Artificial
Intelligence systems that
enable direct and accurate
tracking of their packages. This
can also help build more trust
between customers and the
businesses, as they are more
transparent with the delivery
process. A few examples of
logistics companies that are
currently using real-time
tracking and visibility are UPS,
FedEx, DHL, and Amazon
logistics. With Industry 5.0, real
time tracking, and visibility can
be further enhanced, allowing
companies to adapt to the
changing demands of
customers and to meet their 
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During the global pandemic
that took place back in 2020,
many logistics companies went
through a recession due to the
lack of preparation for such a
crisis. However, with the
introduction of new
technologies, such as Artificial
Intelligence, companies can
adopt more supply chain
resilience which would ensure
their operations continue
smoothly and optimally without
any disruptions. This would help
with ensuring the safety of
customers and meeting sudden
market shifts. Along with the
implementation of new
technological advancements,
logistics operations have
become more efficient. For
instance, implementation of IoT
and blockchain technology will
help all parties in the supply
chain including customers who
can have direct access to real
time data with transparency.
This helps organizations focus
on advanced forecasting where
they can anticipate customer
demand and manage inventory,
while eliminating the bullwhip
effect. 

Customer feedback is another
factor that must be considered 

Vathila Dilmeth 
Bachelor of Business:

Management and Innovation
& Supply Chain and Logistics

Management 
(Victoria University- Australia)

when meeting shifts in
customer expectations. It helps
businesses improve in certain
areas like, allowing the
company to understand
whether the delivery of their
products to the customer were
successful and whether the
customer was satisfied with the
overall delivery process.
Analyzing customer feedback
can help companies make
constant improvements. The
logistical operations are able to
develop a better overall supply
chain and value chain, which
will help businesses deliver
quality products to customers.
While promoting a continuous
improvement culture,
companies will be able to set
overall benchmarks of their
performances, which helps
them benchmark their
operations, but more
importantly, it sets new a stand
in an industrial level, resulting in
new industrial trends. 

This study also shows the new
tools that logistics companies
and industries must take into
consideration when meeting
customer demand changes and
shifts with the introduction of
Industry 5.0 and how different
technological aspects can help
with meeting the change in
customer expectations. It is
evident that customers play a
crucial role as stated from the
beginning. Businesses need to
live up to customer
expectations as it affects the
repurchase of their products or
service. Thus, it is vital for
organizations to meet the
changing expectations of
customers in order to create a
better experience. 

up a bigger customer base. Risk
management is crucial for
logistics companies, as it can be
considered an agile factor that
helps an organization to adapt
to the ever-changing
environment. With the
introduction of a new industrial
platform there will always be
new risks presented, especially
during operations. Logistics
companies must identify such
risks and develop strategies to
mitigate them to remain
competitive in the market.  
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helping save resources and
minimizing the disposal of
items unnecessarily.
Remanufacturing is a process
which involves disassembling
and rebuilding products to
meet the original performance
specifications. This can help the
products to extend their useful
lifetime and reduce wastage.
Recycling involves converting
used materials or waste
materials into new products or
raw materials through various
processes and it also helps to
minimize environmental
pollution. 

REVERSE LOGISTICS FOR A SUSTAINABLE
FUTURE

Advanced technologies like
Artificial Intelligence (AI),
Internet of Things (IoT),
automation, have the potential
to transform reverse logistics
processes. They help with data
driven decision making, real-
time tracking and the visibility
across the supply chain.
Industry 5.0 has highly
interconnected supply chain
networks.

Industry 5.0 gives more focus to
human centric approaches,
sustainable practices and the
relationship between humans
and machines which connects
with reverse logistics in various
ways. 

There are various suppliers,
manufacturers, distributors and
customers in these supply chain
networks. Factors such as
information exchange and the
structure of the supply chain in
these networks depict the
complexities and the
uncertainties in optimizing
reverse logistics. As Industry 5.0
is more into innovation,
efficiency and sustainability, it 

Reverse logistics in simple
terms can be defined as the
upward movement of materials
and goods from customers
towards the manufacturer such
as, collecting used products
from the end users for several
purposes like reusing, repairing,
remanufacturing, recycling or
for the purpose of proper
disposal. Reverse logistics has
gained increased attention with
the development of the concept
“sustainability”. 

There are industries which
share resources and exchange
the waste within them, this is
called industrial symbiosis. The
industrial waste from one
industry can be inputs for
another. Industrial symbiosis
can be considered as a key
enabler for reverse logistics. 

Reusing, repairing,
remanufacturing and recycling
helps to extend the lifecycle of
the products and components,
minimize waste and promote
sustainability. Reusing includes
using a product several times
for the original purpose or to
fulfil a different purpose.
Reusing can help to minimize
the waste by keeping the
products for a longer time.
Repairing is the fixing of a
damaged product which is
either defective or a product
that is damaged or
malfunctioning, for the purpose
of extending the lifetime of
those products and using them
without disposing, thereby 
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Sortation robots are
autonomous mobile robots
with sensor technology.
Computer vision systems can
navigate through warehouse or
processing facilities to sort out
the items into their designated
places. Using sortation robots
can increase the efficiency and
speed of the operations
processes in warehouses, while
reducing the labour costs.  It
can also sort out orders for
packaging and shipping. 

Automated technologies like
conveyor systems are
commonly used in reverse
logistics. This system is an
automated sorting
arrangement consisting of
mechanisms suitable for sorting
activities. It can transport items
through various processing
stations. It is a fast and efficient
mechanical handling system
used for automatic conveyance.
There are several types of
conveyors such as belt, roller,
ball transfer, magnetic and
bucket. Different systems can
help to transport different
products according to their
suitability by considering the
product type, speed, industry
focus, and elevation change. 

When considering sustainable
aspects in reverse logistics in
line with industry 5.0, it involves
the minimization of waste and
maximizing the resource
efficiency throughout the
product lifecycle. Sustainability
can be known as the ability to
exit and develop over time
without depleting natural
resources and saving them for
the future. Reverse logistics
helps the supply chain by
involving in returning, re-
manufacturing, recycling, and
repairing the materials and
contributing to the circularity of
the supply chain. This helps to
reduce the impact on the
environment caused by a large
number of industries across the
world.

A collaboration between
humans and machines can be
seen when considering the
manufacturing processes and
reverse logistics processes. To
conduct better reverse logistics
operations, human expertise
and technological capabilities
are required. This will 

consequently be effective and
efficient to handle the returning
process of products, repairing of
those products and recycling
them. Automation technologies
like conveyor systems, sortation
robots, robotic arms, machine
vision systems, RFID (Radio
Frequency Identification),
barcode scanning systems,
automated packing machines
and predictive analytics, can
assist humans in various tasks
such as quality control, sorting,
and disassembly. 

can help reverse logistics by
providing vast amounts of data
from various sources. When
optimizing reverse logistics,
factors such as economic
capability, technological
feasibility, engagement of
stakeholders and
environmental conditions
should be considered. The
optimization model may vary
from industry to industry.
Organizations should focus
more on holistic approaches in
order to maximize the use of
data and to address the
challenges with the aim of
optimizing reverse logistics
processes. 

Automated sortation is mostly
beneficial for larger businesses
as the traditional automated
sortation is difficult to move,
modify, grow, or adjust once it is
implemented. 

Robotic arms are devices 
are designed to do a certain
given task or a job efficiently
and effectively. They are made
to accomplish heavy tasks or
repetitive processes. They are
more useful for industries like
manufacturing, machining and
assembly. It can increase the
safety of workers, increase 

production, improve flexibility,
and improve overall
productivity. Robotic arms are
also of various types;
cartesian/gantry robot,
cylindrical robot, collaborative
robot (Cobot), spherical
robot/polar robot and
articulated robots. Nowadays
businesses are using these
industrial arms to minimize
their costs and keep up with
the competition among the
industries. 

Machine vision systems are
automated inspection systems
with cameras, sensors and
algorithms to identify images
created to inspect the products
to identify the damages, quality 
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variations, and defects . Many
manufacturing industries are
using machine vision systems
to perform tasks which are
tiring and time-consuming for
the workers to perform. It helps
to increase the productivity, the
quality of the products and
helps to reduce the cost of the
operations. A few examples of
vision systems are 1D, 2D, line
scans or area scans and 3D.
Advanced data analytics and
decision support systems like
predictive analytics help to
analyse customer feedback and
past data to identify product
returns to identify the trends to
optimize logistics processes.
 Organizations and retailers use
these predictive analytics to
identify the reverse logistics
needs. Analytics can help the
organizations to increase their
profits and minimize losses by
identifying the trends and
creating opportunities to
improve by avoiding errors. 

Predictive analytics use
statistical algorithms and
machine learning techniques to
identify the future trends based
on previous data and it is mostly
used to predict the customer’s
behaviour. Accordingly, reverse
logistics supports in ensuring
sustainability and improving
human-machine collaboration
with the help of industry 5.0. By
integrating innovative
approaches to reverse logistics,
organizations can face industrial
competition in a better way and
maintain their brand reputation
by satisfying customer
expectations in an ethical and
sustainable manner.



HOW 3PL PROVIDERS DRIVE INNOVATION
WHILE NAVIGATING THE DIGITAL FRONTIER

The logistics industry has
undergone significant
transformations over the years,
with each new era bringing
about innovative technologies
and practices. In the current era,
known as Logistics Industry 5.0,
the integration of advanced
technologies like artificial
intelligence, big data analytics,
and the Internet of Things has
revolutionized the way logistics
operations are conducted.
Amidst this digital
transformation, third-party
logistics (3PL) providers have
emerged as key players, offering
specialized services to enhance
supply chain efficiency and
customer satisfaction. In the era
of Logistics, Industry 5.0, 3PL
providers play a crucial role in
driving supply chain efficiency
and customer satisfaction.
Some key driving advantages of
utilizing 3PL 

Third-party logistics, or 3PL,
refers to the outsourcing of
logistics activities to external
service providers. These
providers offer a range of
services, including
transportation, warehousing,
inventory management, order
fulfilment, and distribution. By
partnering with 3PL providers,
businesses can focus on their
core competencies while
leveraging the expertise and
resources of these specialized
logistics companies. 

services are, the enhancement
of supply chain visibility and
transparency. With the
integration of advanced
technologies, 3PL providers
offer real-time visibility into the
supply chain, allowing
businesses to track and monitor
their inventory, shipments, and
deliveries. This visibility enables
proactive decision-making,
reduces the risk of disruptions,
and improves overall supply
chain performance. Cost
optimization and efficiency is
another advantage. By
leveraging their expertise and
economies of scale, 3PL
providers can optimize logistics
operations, leading to cost
savings for businesses. They
have the knowledge and
resources to streamline
transportation routes,
consolidate shipments, and
implement efficient warehouse
management practices. This
results in reduced
transportation costs, improved
inventory management, and
increased operational efficiency.
Scalability and flexibility can
also be considered an 

advantage as logistics Industry
5.0 demands agility and
adaptability. 3PL providers can
offer scalable solutions that can
accommodate fluctuations in
demand, seasonal peaks, and
market dynamics. They have
the infrastructure and
capabilities to quickly scale up
or down operations, ensuring
businesses meet customer
demands without incurring
unnecessary costs. Another
benefit is the ability to focus on
core competencies.
Outsourcing logistics activities
to 3PL providers allows
businesses to focus on their
core competencies and
strategic initiatives. By
offloading the complexities of
logistics management,
companies can allocate their
resources and efforts towards
product development,
marketing, and customer
engagement, ultimately
business growth. Finally, it also
helps in improving customer
experience. In Logistics Industry
5.0, customer experience is a
key differentiator. 3PL providers
play a crucial role in ensuring 

Third-Party Logistics (3PL)
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timely and accurate order
fulfilment, efficient last-mile
delivery, and seamless returns
management. By partnering
with 3PL providers, businesses
can enhance customer
satisfaction, build brand loyalty,
and gain a competitive edge in
the market to stay competitive
in Logistics Industry 5.0, 3PL
providers are embracing and
utilizing advanced
technologies. Some crucial
areas where 3PL providers are
adopting Industry 5.0
technologies are, 

optimize warehouse operations,
and ensure product quality and
safety. The real-time data
collected from IoT devices
enables proactive decision-
making and enhances supply
chain visibility. 

 Integration of Artificial
Intelligence (AI) and
Machine Learning (ML) – AI
and ML algorithms are
being used to optimize
route planning, demand
forecasting, and inventory
management. These
technologies enable 3PL
providers to make data-
driven decisions, automate
repetitive tasks, and
improve overall operational
efficiency. 

Utilization of Big Data
Analytics – By harnessing
the power of big data
analytics, 3PL providers can
gain valuable insights into
supply chain performance,
customer behaviour, and
market trends. This data-
driven approach helps in
identifying bottlenecks,
optimizing processes, and
making informed business
decisions. 

Harnessing the Power of
the Internet of Things (IoT)
- IoT devices, such as sensors
and RFID tags, are being
used by 3PL providers to
track and monitor
shipments, 

 Automation and
Robotics in Warehouse
Operations - 3PL providers
are increasingly adopting
automation and robotics
technologies to streamline
warehouse operations.
Automated picking
systems, robotic
palletizers, and
autonomous guided
vehicles (AGVs) are being
used to improve order
accuracy, reduce labour
costs, and enhance
warehouse productivity. 

While 3PL offers numerous
benefits, there are challenges
and considerations that
businesses need to address
when implementing 3PL with
Industry 5.0 technologies, such
as, data Security and Privacy
concerns. With the increasing
reliance on digital technologies,
data security and privacy
become critical concerns.
Businesses must ensure that
proper data protection
measures are in place when
sharing sensitive information
with 3PL providers. Integration
and compatibility issues are
another concern. Integrating
3PL services with existing
systems and technologies can
be complex. Businesses need to
ensure compatibility and
seamless integration between
their internal systems and those
of the 3PL provider to avoid
disruptions and data
inconsistencies. In addition, 

Skill gap and workforce training
can be taken as another
challenge. The adoption of
Industry 5.0 technologies
requires a skilled workforce.
Businesses need to invest in
training and upskilling their
employees to effectively utilize
and manage the advanced
technologies implemented by
3PL providers. Collaboration
and communication with 3PL
Providers can be consider as a
challenge as well. Effective
collaboration and
communication between
businesses and 3PL providers
are crucial for successful
implementation. Clear
communication channels,
performance metrics, and
regular reviews are essential to
ensure alignment and achieve
desired outcomes. 
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Successful Implementation of
3PL with Logistics Industry 5.0

Several companies have
successfully implemented 3PL
strategies with Logistics
Industry 5.0. Some of them are,
Amazon which utilizes 3PL for
Efficient Fulfilment. Amazon
operates a network of 3PL
providers to ensure efficient
order fulfilment and last-mile
delivery. By partnering with 3PL
providers, they leverage their
expertise and infrastructure to
meet customer demands and
achieve fast and reliable
deliveries. Another example is
DHL, which enhances last-mile
delivery with 3PL partnerships.
DHL collaborates with local 3PL
providers to enhance last-mile
delivery capabilities. By using
the local expertise and
resources of these partners,
DHL can navigate complex
urban environments, optimize
delivery routes, and provide a
seamless customer experience.
Finally, Walmart, who can be
taken as an example as they
optimize inventory
management through 3PL
Integration. This is done by
integrating their systems with
3PL providers, which helps to
track inventory levels in real-
time, streamline replenishment
processes, and ensure product
availability. 

documentation processes, and
enhance trust among
stakeholders. Another trend
being autonomous vehicles and
drone delivery. The adoption of
autonomous vehicles and
drones for transportation and
last-mile delivery is gaining
momentum. 3PL providers are
exploring these technologies to
improve delivery speed, reduce
costs, and overcome logistical
challenges in remote areas.
Further, Augmented Reality
(AR) and Virtual Reality (VR) in
Warehouse Operations. AR and
VR technologies have the
potential to revolutionize
warehouse operations. 3PL
providers can leverage these
technologies to enhance order
picking accuracy, improve
training programs, and
optimize space utilization in
warehouses. Finally,
sustainability and green
logistics initiatives. As
environmental concerns grow,
3PL providers are focusing on
sustainability and green
logistics initiatives. By adopting
eco-friendly practices,
optimizing transportation
routes, and reducing carbon
emissions, 3PL providers can
contribute to a more
sustainable and
environmentally responsible
logistics industry. With the help
of Industry 5.0, the role of third-
party logistics (3PL) providers
becomes increasingly vital. By
using advanced technologies
and offering specialized
services, 3PL providers enable
businesses to optimize their
supply chain operations,
enhance customer experience,
and stay competitive in the
digital age.

data security, integration issues,
and workforce training must be
addressed to fully harness the
potential of 3PL in Logistics
Industry 5.0. Looking ahead,
emerging trends like
blockchain, autonomous
vehicles, and augmented reality
are expected to further reshape
the logistics landscape,
presenting new opportunities
and challenges for 3PL
providers and businesses alike. 

Several trends are expected to
shape the role of 3PL in
Logistics Industry 5.0, such as,
blockchain technology in
supply chain management as it
offers enhanced transparency,
traceability, and security in
supply chain operations. 3PL
providers are exploring the use
of blockchain to improve supply
chain visibility, streamline However, challenges such as 
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HEALTHCARE SUPPLY CHAIN AND
MEDICAL LOGISTICS SERVICES

Medical Couriers Inc (MCI) were
the pioneers in Medical
Logistics. During the initial
steps, 50 years ago, into the
realm of medical logistics, the
concept of artificial intelligence
(AI) seamlessly intertwining
with a system dedicated to
preserving human lives seemed
like a distant vision. Currently, AI
has firmly established its
presence in healthcare aligning
seamlessly with the objectives
of healthcare logistics providers.
Companies, recognizing the
transformative power of AI, are
increasingly adopting this
technology to streamline
manual processes, optimize
routes, forecast demand, and
elevate real-time tracking
visibility. The integration of AI
not only ensures the timely and
secure delivery of sensitive
medical cargo but also
empowers healthcare
practitioners to concentrate on
their core competence.

The exploration of the current
landscape investigates into the
profound impact of AI on
healthcare logistics, unravelling
its role in creating a more
efficient, resilient, and future-
friendly system. Within the
dynamic landscape of medical
research and diagnostics,
laboratories stand as pivotal
hubs. The efficacy of a lab's
workflow is paramount, directly
influencing the overall 

The significance of why this
sector should evolve fast with
the emerging technology in
Industry and 5 new trends in
health care supply chain are
discussed in this article.

The healthcare landscape is
constantly drawn, with new
diseases, treatments, and
regulations. By embracing
Industry 5.0 technologies,
medical logistics can 

quickly adapt to these changes
and respond effectively to
evolving healthcare needs,
whether it's distributing
vaccines during a pandemic or
delivering specialized
treatments to remote areas, or
it can even be an ambulance
service. With Industry 5.0
technologies like IoT (Internet of
Things) and blockchain, medical
logistics can benefit from real-
time tracking and monitoring of
shipments, ensuring
transparency, security, and
accountability throughout the
supply chain. It helps streamline
operations and reduce costs
associated with manual labour,
errors, and inefficient processes.
This allows healthcare providers
to allocate resources more
effectively and potentially
reduce the overall cost of
medical care. This is particularly
important for perishable or
time-sensitive medical supplies.

effectiveness of medical
services. A critical side of
optimizing this workflow lies in
guaranteeing the reliable and
secure transport of medical
specimens, documents, and
supplies. In such contexts it’s
evident that medial courier
partners hold high significance.
It was during the covid-19
pandemic that brought further
attention to this sector, as it
exposed the vulnerabilities in
the healthcare supply chain.
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Some key trends in
medical logistics with AI

technologies

LOGISTICS PULSE

It is important to move with
industry 5.0, to improving
efficiency, reducing costs,
ensuring transparency and
security, leveraging predictive
analytics, and adapting to the
dynamic healthcare
environment.

While the current investment in
last-mile delivery drones may
seem relatively low compared
to warehouse automation, the
potential for scalability and
impact is immense. As AI
continues to advance, the
adoption of autonomous drones
in medical logistics holds
promise for revolutionizing
healthcare delivery models. By
embracing innovative AI-driven
solutions, logistics providers can
transcend traditional
constraints, unlocking new
avenues for delivering critical
medical supplies and improving
patient outcomes.

Introducing touchless
deliveries of patient samples

AI plays a pivotal role in
orchestrating seamless drone
operations in an ongoing
project at WakeMed Raleigh in
North Carolina. Advanced
machine learning algorithms
analyse real-time data on
weather conditions, air traffic,
and geographical features to
optimize flight paths and
mitigate potential risks.
Additionally, AI-driven
predictive analytics enable
proactive maintenance of drone
fleets, ensuring reliability and
minimizing downtime.

UPS's partnership with
Matternet in 2019, marked a
significant milestone in the
evolution of medical logistics,
particularly in the realm of last-
mile delivery. Leveraging
cutting-edge AI technologies,
such as autonomous drones,
UPS embarked on a
groundbreaking initiative to
execute touchless deliveries. By
employing AI-powered route
optimization algorithms, these
drones can navigate complex
urban landscapes with
precision, avoiding roadway
bottlenecks and ensuring the
timely and efficient transport of
medical samples.

The integration of AI
technologies in touchless
deliveries of patient samples
not only enhances operational
efficiency but also elevates
patientcare standards. With AI-
enabled monitoring systems,
healthcare providers can track
the movement of medical
samples in real-time, ensuring
timely delivery and adherence
to stringent temperature
control requirements. Moreover,
AI driven anomaly detection
algorithms can identify and
mitigate potential delivery
disruptions, safeguarding the
integrity of sensitive medical
cargo.

Efficient Fleet Management
with AI and IoT

In the medical logistics, the
convergence of AI and IoT
presents a transformative
opportunity for efficient fleet
management. By harnessing
the power of AI-driven analytics
and real-time data from IoT
devices, healthcare logistic
companies can revolutionize
their operations, enhancing
cost-effectiveness, reliability,
and increase visibility across the
entire fleet.

IoT devices, such as GPS
trackers, dash cams, and
sensors installed in vehicles,
provide a wealth of data on
various aspects of fleet
performance, including
location, fuel consumption,
vehicle health, and driver
behaviour. This continuous
stream of data serves as the
foundation for AI powered
predictive analytics, enabling
logistic managers to anticipate
the needs for maintenance,
identify potential issues before
they escalate, and optimize
resource allocation. For
example, AI algorithms can
analyse historical maintenance
data alongside real-time sensor
readings to develop predictive
maintenance models tailored to 
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Furthermore, AI-enabled route
optimization algorithms
leverage IoT data on traffic
patterns, road conditions, and
delivery schedules to
dynamically adjust route plans
in real-time. By considering
factors such as delivery urgency,
traffic congestion, and fuel
efficiency, these algorithms can
identify the most efficient
routes for each delivery vehicle,
minimizing travel time and
maximizing resource utilization.

AI technologies has
revolutionized the intricate
process of transport scheduling
and coordination. Traditionally,
manual scheduling posed
challenges such as time-
consuming compilation of
transport requests, assessment
of weather conditions,
coordination with hospital staff,
and the meticulous selection of
appropriate means of transport
based on specific patient needs.
The advent of AI-powered
medical logistics has introduced
a transformative solution,
streamlining these complex
tasks into a cohesive and
efficient interface.

AI algorithms, integrated into
transport scheduling systems,
leverage historical data and real
time information to automate
the decision-making process.
For instance, machine learning
models can analyse vast
datasets encompassing
transport request patterns,
weather conditions, and traffic
data. This enables the system to
generate optimized schedules,
accounting for variables like
urgency, patient condition, and
geographical considerations. 

By accurately forecasting
component failures or wear and
tear, logistics companies can
proactively schedule
maintenance tasks, minimizing
downtime and reducing the risk
of unexpected breakdowns
during critical deliveries of
medical supplies.

each vehicle in the fleet.

Moreover, AI-driven insights
derived from IoT data can
facilitate proactive driver
training programs aimed at
promoting safe driving
practices and reducing the
likelihood of accidents or
vehicle damage. By identifying
patterns of risky behaviour, such
as harsh braking or speeding, AI
algorithms can personalize
training modules to address
specific areas for improvement,
ultimately enhancing driver
safety and reducing insurance
costs. 

Furthermore, AI facilitates
dynamic routing based on real-
time traffic updates and
unforeseen circumstances.
These intelligent systems can
adjust routes on the fly,
ensuring timely arrivals and
minimizing delays in the
delivery of critical medical
supplies or patient transport. By
considering factors such as road
closures, traffic congestion, and
weather-related challenges, AI-
driven transport scheduling
enhances adaptability and
responsiveness. 

Transport Scheduling and
Coordination

The utilization of AI
technologies has revolutionized
the intricate process of
transport scheduling and
coordination. The utilization of 
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Coordination is a crucial aspect
of medical transport logistics
which is also streamlined
through AI technologies.
Automated communication
systems can interface with
hospital staff, drivers, and other
stakeholders, providing real-
time updates and facilitating
seamless collaboration. This
ensures that everyone involved
in the transport process is well-
informed and can respond
promptly to any changes or
emergencies. 

The integration of AI
technologies in healthcare
logistics, represents a paradigm
shift in the way medical
supplies are transported,
managed, and delivered. From
optimizing last-mile deliveries
with autonomous drones to
revolutionizing fleet
management through AI and
IoT, these advancements are
reshaping the future of medical
logistics.

As many sectors in logistics
continue to evolve in the era of
Industry 5.0, it is imperative for
stakeholders in the healthcare
ecosystem to embrace
emerging technologies and
innovate rapidly By 

Moreover, AI-powered
scheduling systems contribute
to cost-effectiveness by
optimizing resource
allocation.Through predictive
analytics, these systems can
forecast transport demand,
enabling logistics providers to
strategically deploy vehicles and
personnel. This not only reduces
operational costs but also
enhances overall efficiency in
medical transport logistics.

collaborating with AI-powered
solutions and leveraging data-
driven insights, we can build a
more resilient, efficient, and
future-friendly healthcare
logistics system that meets the
evolving needs of patients and
healthcare providers alike. By
staying at the forefront of
innovation and embracing the
opportunities presented by
Industry 5.0, we can create a
more efficient, resilient, and
patient-centric healthcare
supply chain that empowers
healthcare practitioners to
focus on their paramount
mission which is saving lives.

Bachelor of Business: Management
and Innovation & Supply Chain and

Logistics Management 
(Victoria University- Australia)
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 EMBRACING HUMAN-CENTRED
SUSTAINABILITY IN THE FIELD OF LOGISTICS

Logistics 5.0, a response to the
pandemic crisis, aims to create
a sustainable, human-centred,
and resilient logistics system
that can adapt to market
demands, customer
expectations, and
environmental factors. It
integrates digital technologies
such as the Internet of Things,
artificial intelligence,
blockchain, and robotics,
alongside human centric factors
like the well-being, and
collaboration. This aligns with
the industry 5.0 model which
aims to balance economic,
social, and ecological goals. This
article outlines its features,
impacts, benefits, and
challenges. 

assets, with a key focus on
improving their well-being,
training, and collaboration with
machines. Technology is
customized to cater to their
requirements, enabling robots
to assist in tasks such as
picking, packing, and loading,
while humans oversee
operations and intervene as
necessary. Moreover, Logistics
5.0 prioritizes the
enhancement of system
resilience against disruptions,
uncertainties, and risks by
leveraging advanced
technologies like cloud
computing, blockchain,
artificial intelligence, and the
Internet of Things (IoT) for real-
time data collection, analysis,
and sharing. This approach
promotes transparency,
security, and agility in
operations, including smart
tracking and asset monitoring.
Additionally, sustainability is a
central tenet of Logistics 5.0,
aligning with the
environmental and social
priorities of entities such as the
European Union. The aim is to
minimize the logistics
industry's carbon footprint, 

Logistics 5.0 represents a
significant departure from its
forerunner, Logistics 4.0, by
placing a strong emphasis on
human elements, resilience,
and sustainability, rather than
solely focusing on automation,
data exchange, and process
optimization. In this paradigm,
workers are valued as crucial 

waste, and pollution while
maximizing its positive social
and economic impact.
Achieving these goals involves
the adoption of technologies
such as renewable energy,
smart grids, circular economy
principles, and green logistics
practices, such as powering
electric vehicles and
advocating for the reuse and
recycling of materials and
products. 

Midst the pattern shifts of
Logistics 4.0 to 5.0, the
prioritization of customer
satisfaction was facilitated using
IoT, AI, and big data analytics. 
These tools enable personalized
product offerings and improve
the reliability and quality of
logistics services through real-
time visibility and traceability.
Moreover, Logistics 5.0 drives
efficiency and productivity
gains by merging digital
innovations with human
expertise, thereby minimizing
errors, costs, delays, and
inventory levels, while
simultaneously enhancing 
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operational speed, precision,
reliability, and overall customer
contentment. Furthermore, this
transformation fosters
enhanced competitiveness and
extended innovation within the
logistics domain, empowering
the industry to swiftly adapt to
evolving market dynamics and
customer preferences through
collaborative data driven
initiatives. Importantly, Logistics
5.0 also underscores a
commitment to social and
environmental responsibility,
aiming to reduce greenhouse
gas emissions, conserve natural
resources, and elevate societal
well-being. Concurrently, it
promotes job creation,
particularly in rural and remote
regions, leveraging
technologies such as renewable
energy, smart grids, circular
economy principles, and green
logistics practices to drive
positive societal and ecological
outcomes. 

Finally, the integration of IoT, AI,
and big data analytics further
enhances product
customization, promoting a
harmonious relationship
between humans and
machines while simultaneously
improving logistics services. 

Fostering competitiveness and
innovation within the logistics
industry, leveraging data and
knowledge to stimulate
creativity among workers,
customers, and partners. By
adapting to market demands
and customer expectations,
Logistics 5.0 facilitates the
creation of new products and
services, thereby enhancing its
overall competitiveness.
Logistics 5.0 also emphasizes
the creation of a collaborative
working environment,
integrating robots and humans
within supply chains to foster
collaboration, reduce risk and
waste, establish strategic
partnerships, and automate
third-party logistics operations.  

Logistics 5.0 presents
significant challenges to the
industry, foremost among them
being the lack of infrastructure
and standards essential for the
seamless integration of digital
technologies. This encompasses
both physical infrastructure,
such as roads and warehouses,
and digital infrastructure,
including networks and
protocols, alongside adherence
to regulatory frameworks.
Additionally, there's a pressing
need for upskilling and raising
awareness among workers and
managers to effectively utilize
digital tools, covering technical
competencies like
programming and data
analysis, as well as soft skills like
communication and teamwork.
Collaboration and trust among 

stakeholders are vital,
necessitating the sharing of
data and knowledge to
overcome competition and
fragmentation within the
logistics value chain. Moreover,
the industry grapples with
heightened complexity and
uncertainty, requiring
adaptability and proactive risk
management strategies to
navigate market dynamics and
environmental challenges.
Crucially, striking a balance
between human and machine
roles is imperative, delineating
responsibilities and ensuring
the ethical and secure
integration of technology into
operations. Thus, addressing
these challenges is vital for the
successful implementation of
Logistics 5.0 and the continued
advancement of the industry. 

Benefits

Challenges

Future

The future of Logistics 5.0
envisions a sustainable and
human-centered industry that
seamlessly integrates digital
technologies and human
elements to forge a resilient and
efficient supply chain. 
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Collaborative robots, or cobots,
are poised to work alongside
humans in tasks such as
picking, packing, and loading,
offering improvements in
productivity, safety, and
ergonomics while
simultaneously reducing
labour costs and errors. Block
chain technology further
contributes to this vision by
facilitating secure and
transparent data exchange
among parties, eliminating the
need for intermediaries, and
consequently enhancing
security, traceability, efficiency,
trust, and collaboration among
stakeholders, thereby
optimizing logistics operations.
Artificial intelligence serves as a
catalyst in this evolution,
empowering machines to
undertake tasks requiring
human intelligence such as
learning, reasoning, and
decision-making, thereby
optimizing, automating, and
innovating logistics processes
and operations, all while
analysing and predicting
logistics data. Lastly, the
Internet of Things emerges as a
critical component, connecting
physical objects such as goods,
vehicles, and sensors via the
internet, thus enabling smart
tracking and monitoring of
logistics assets, as well as the
collection and utilization of
logistics data. Together, these
technologies converge to
redefine the landscape of
logistics, propelling it towards
unprecedented levels of
efficiency, sustainability, and
adaptability. 

For instance, several leading
companies exemplify the
principles of Logistics 5.0 in
their operations. Amazon 

integrates collaborative robots,
cloud computing, artificial
intelligence, and IoT to optimize
logistics while prioritizing
environmental sustainability
through renewable energy and
green logistics initiatives.
Similarly, DHL, a global logistics
giant, employs blockchain,
cloud computing, AI, and IoT to
bolster security, traceability,
efficiency, and human resilience
within its services. Meanwhile,
IKEA, the renowned furniture
retailer, adopts a circular
economy approach,
incorporating green logistics,
renewable energy sources,
collaborative robots, cloud
computing, AI, and IoT to
minimize waste and boost
productivity, quality, and
customer satisfaction. These
companies showcase the
comprehensive integration of
advanced technologies and
sustainable practices to
redefine and optimize modern
logistics paradigms. 
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will help reduce the carbon
footprint. Further, the human-
centric approaches help people
to work more efficiently with
the help of advanced
technologies. From the
perspective of the supply chain,
the adoption of Industry 5.0 has
contributed to achieving
sustainable supply chains (SSCs)
by using technologies such as
human-machine interactions,
digital twins, artificial
intelligence, and smart
materials. Adaptation of
industry 5.0 has enabled to
drive the importance of
transparency and trustworthy
networks which help to
examine and control advanced
technologies.

HARNESSING TECHNOLOGIES FOR A
HUMAN-CENTRIC SUSTAINABLE SUPPLY

CHAIN REVOLUTION

With the emergence of
Industry 5.0, more focus is given
to a human-centric approach.
This approach was taken due to
the lack of attention given to
people in Industry 4.0 because
it mainly focused on
automation which led to a
downfall in sustainability and
focus on people. With the
adoption of Industry 5.0,
resources can be utilized
effectively, and using renewable
and green energy  

Digital twin helps in optimizing
processes which leads to
sustainable manufacturing due
to its real- time monitoring and
predictions made regarding
production processes. Most
manufacturing firms have
automated their manufacturing
lines by using robotics and IoT
technologies therefore it
generates digital information
which helps optimize
production. Digital twins help in
imitating manufacturing
operations and in decision-
making based on the digital
information collected which
ultimately enhances efficiency.
This leads to better 

sustainability in the supply
chain due to the optimal use of
resources. Further, digital twins
analyze historical data to
predict traffic patterns and
optimize the delivery routes to
minimize fuel consumption
usage and help in real-time
inventory tracking that  
eliminates stock-out or
shortage situations, leading to a
reduction in waste or un-used
products.

Sustainability can be identified
as the process of meeting
current needs without
compromising the ability of
future generations to meet their
own needs. Sustainability has
become an evolving trend in
the industry where every
organization focuses on and
contributes to in multiple ways.
Among those ways, logistics can
be identified as a milestone
supporting sustainability's
upliftment. The increased
demand of customers for
shorter lead time, quick delivery,
and just-in-time production
that has enlarged the
transportation volumes
simultaneously has brought up
environmental concerns due to
carbon footprints. Moreover,
there are multiple ways where
logistics comes into play when
achieving sustainability in
organizations.
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The collaboration between
humans and machines has led
to a rapid transformation of
mass customization and
advanced production. Robots
are becoming more important
day by day , with the ability to
connect with human minds
robots have advanced into
artificial intelligence. This
integration ensures increased
productivity. One of the goals of
Industry 5.0 is to provide a high
living standard for people. Such
as using collaborative robots
(cobots) to perform hazardous
or physically demanding tasks
while creating a safer place for
employees. For example,
handling hazardous inventory in
warehouses by using cobots,
while making humans a
beneficial environment in the
supply chain will only uplift the
social aspect of sustainability
due to job opportunities
focusing more on being
human- centric rather than
focusing only on digitalization.
Therefore, to increase the
efficiency of supply chains,
cobots are used to perform
repetitive tasks and humans are
used for performing critical
thinking tasks which ultimately
reduce the impact, or the fear
people had in (during) Industry
4.0 of robots undertaking their
jobs.

The circular supply chain is
considered a vital concept that
contributes to sustainability by
reducing wastages and reusing
products to protect the scarce
resources, which ultimately
helps in achieving the circular
economy. The main purpose of
a circular economy is to uplift
environmental sustainability
and reduce resource depletion.
Therefore, to achieve a 

The major difference observed
in Industry 5.0, compared to
Industry 4.0, is the integration
of technologies with human
workers, resulting in improved
productivity and reduced waste. 
Furthermore, the adoption of
industry 5.0 technologies such
as blockchain enhances the
ability to trace the materials
and products that are moved
throughout the supply chain.
These technologies have made
supply chain activities more
visible between the actors,
events such as using of child
labor in the textile industry can
be minimized with the
availability of information in
real- time and companies are
now more into adopting cobots
where humans and robots work
together efficiently that helps to
reduce the overall cost and it
ultimately reduces the urge of
using child labor.

Artificial Intelligence (AI) can be
considered a major tool used in
Industry 5.0 which is heavily
used by supply chains to
enhance their traceability and
transparency that contributes
to sustainability. Traceability in
the supply chain can be defined
as the ability to know what
happens to the products or
materials that are
manufactured, packaged, and
distributed to the end
customer.  Traceability helps to
keep track of products
throughout the supply chain
therefore AI contributes to this
process with the use of tools 

sustainable circular supply
chain, industry 5.0 transforms
manufacturing operations into
more efficient and effective
operations by adopting
technologies such as IoT and AI.
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needs to be protected using
security measures and data
governance policies to prevent
misusing the data.
Furthermore, the exponential
use of technologies may create
E-waste due to the improper
management, which can cause
environmental pollution and
health risks from the disposed
waste. Although some
technologies reduce energy
consumption, certain
technologies such as AI and
blockchain might require more
energy to operate.

While challenges remain,
industry 5.0 holds immense
potential to revolutionize
sustainability in logistics.
Adopting and using
technologies of Industry 5.0 will
help foster a sustainable supply
chain by overcoming
challenges and making the
supply chain more efficient and
effective while considering the
social, economic, and
environmental aspects. With
the emergence of a new era,
industry 5.0 enhances
sustainability with the use of
technologies such as AI, Cobots,
and digital twins, which
ultimately contributes to
achieving a sustainable supply
chain.

such as ChatGPT. It provides
insights regarding the location
of the shipments for the
stakeholders hence facilitating
transparency in the supply
chain. Allowing transparency
throughout the supply chain
helps to monitor the processes
by disclosing the information
with the use of AI that prevents
unacceptable practices such as
use of child labor in suppliers'
factories and enhancing green
purchasing. Further data
exchange and automation of
transportation and ports make
the routes optimal which
reduces carbon emissions due
to minimized movements. AI
(also) improves the efficiency of
resources and reduces waste by
analyzing vast amounts of data
to provide the optimal
utilization of resources
throughout the supply chain
which leads to reduced waste
generation, efficient production,
and lower energy consumption
in supply chains.

When considering the
implications of adopting
Industry 5.0 to achieve a
sustainable supply chain, it may
contain cost limitations, ability
of access, and privacy issues. In
terms of cost considerations,
adopting Industry 5.0 will be
costlier for medium and small
enterprises where it may lack
finances or ability to develop
the required infrastructure
needed in implementing those
technologies. Even though
being transparent and tracking
information in real-time
contributes to sustainability,  it
may pose a huge risk to data
security and privacy.

Therefore, sharing sensitive data
related to the supply chain 
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 THE TRANSFORMATIVE POWER OF
AUTONOMOUS VEHICLES WITH INDUSTRY

5.0

Humans collaborate with robots and automated machinery to form Industry 5.0. In simple terms,
robots help humans execute their jobs more efficiently and effectively by utilizing modern
technologies such as the Internet of Things (IoT) and big data. As workplace technologies become
more complex and interconnected, Industry 5.0 seeks to blend analytical computer skills with
human cognition and creativity in collaborative tasks. 

According to Jardine (2020), there are three key aspects that need to be understood about Industry
5.0 to gain the full benefits and face the challenges ahead. 

EFFECT OF INDUSTRY 5.0 IN
THE LOGISTICS INDUSTRY.

WHAT ARE “AUTONOMOUS
VEHICLES"?

Due to industry 5.0, the logistics
industry began to advocate
decentralization of production,
with production taking place in
numerous locations that were
easily accessible to clients. This
lowered supply chain length
and transport costs. Also, block
chain technology was created in
supply chain management,
where it provided advantages
such as higher productivity,
improved security,
transparency, and tractability.

Autonomous vehicles are
vehicles that can drive
themselves from a starting
point to a predefined end point
using technologies such as
active cruise control, anti-lock
braking, and GPS navigation.  

Specially during the Industry 5.0
Era, the logistics industry is
striving hard to incorporate
autonomous vehicle
technology into its processes,
with self-driving trucks at the
forefront. According to current
research, Aurora, which was
founded in 2017, is a business
that aims to produce the first
self-driving truck by the end of
2024. Further research has
stated that the Aurora firm is
going to send out
approximately twelve trucks
this year, with a goal of having
thousands on the road by 2027. 

Aurora's self-driving trucks use
an array of radar, lasers, and 

 Industry 5.0 is aimed at supporting – not superseding – humans. 
Industry 5.0 is about finding the optimal balance of efficiency and productivity. 
The progress of Industry 5.0 is unavoidable. 

Industry 5.0 also focused on
improving the integration of 

automated systems and
robotics in the management of
warehouses. This article
explores the role of
autonomous vehicles in
industry 5.0 logistics by
exploring its benefits, problems,
and potential future
advancements. 
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Decreased transportation
time.

For example, transporting
strawberries from California to
Dallas takes approximately
three days. They will be able to
accomplish this in 24 hours
thanks to the Aurora driver. 

BENEFITS OF AUTONOMOUS
VEHICLES

Chris Urmson, co-founder, and
CEO of Aurora, Lior Ron, CEO of
Uber Freight, and Creig Fuller,
founder and CEO of Freight
waves, have discussed the
benefits of self-driving trucks. 

cameras to see the world. The
oval-shaped item in the centre
is the first light LIDAR, which
allows you to see further down
the road than anyone else.

reduce the possibility of a driver
shortage. 

This means that a vehicle that
would ordinarily travel 450 or
500 miles per day may now
travel 1000 to 1100 miles per day.
This considerably improves the
financial aspect of operating
that truck. 

Since there are no people
driving, there will be no
mistakes made by humans,
allowing autonomous vehicles
to prevent accidents. These
vehicles can be designed to
prevent risky driving behaviours
like reckless driving, tailgating,
and ignoring stop signs.
Furthermore, AVs can be
outfitted with technologies that
recognize and eliminate
impediments like cyclists,
pedestrians, and other vehicles
to see down the road further
than anyone else can. 

   Enhanced security.

  No exhaustion. Can operate
around the clock.

Apart from these advantages,
AVs can enhance relations with
clients by making a more
regular and on time supply of
goods and materials. This can
increase consumer happiness
and loyalty. Furthermore, AVs
can open new economic
prospects for the logistics
industry, such as developing
fresh delivery options and
offering fleet management
services. 

  Improved interactions with
clients.

These autonomous trucks are
programmed to drive more
efficiently by minimizing fuel
use, and their carbon emissions
are lower than that of
conventional trucks. 

Encourages environmental
sustainability.

The risk of dangerous and
unreliable technologies is a
major challenge for self-driving  

CHALLENGES OF
AUTONOMOUS VEHICLES

The logistics sector faces a
significant shortage of truck
drivers. By designing self-
driving trucks, the sector can 

 Proposed solution for driver
scarcity.

While there are no human
drivers, there is no need to pay
truck drivers' salaries, insurance
charges, or fuel bills, lowering
costs. 

    Reduces costs.
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Since autonomous vehicle
organizations are still
researching and developing
self-driving vehicles to improve
the efficiency of the logistics
industry, there are numerous
areas for development. 
Potential Future developments
are necessary for this sector's
success in the industry. 5.0. 

POTENTIAL AREAS FOR
FUTURE DEVELOPMENTS

Unfavourable conditions that
can confuse sensors are a
challenge that self-driving cars
face in adverse weather
conditions. Self-driving vehicles 

Next in the consideration is
regulatory obstacles. There are
a few guidelines that must be
fulfilled before AVs can be used
in the logistics sector. First and
foremost, regulatory bodies
must vouch for the safety of AVs
on public roadways. This could
be an expensive and time-
consuming operation. Second,
new rules governing the usage
of AVs on public roadways must
be established by the
government. A wide range of
subjects, including
cybersecurity, privacy, and
liability for accidents, must be
covered by these standards.

High capital investment is
another issue that should be
addressed. Manufacturers of
self-driving trucks charge more
than traditional vehicles due to
numerous technological
advances. To increase their rate
of return on capital,
autonomous truck firms must
be capable of fulfilling these
repayment timeframes by
balancing their initial expenses
with savings from improved
utilization of resources and
lower maintenance and fuel
expenses. 

use various sensors, including
radars and video sensors, to
detect obstacles along their
path. Whether it's a person, or
another vehicle, the video
sensor in the vehicle helps to
see and identify the subject.
The sensors transmit data to
the self-driving vehicle's control
system. Snow, fog, and heavy
rainfall all make it difficult for
the sensors to work efficiently.
Bad weather can risk the
consumer’s safety by reducing
the level of accuracy of the
detecting power. 

vehicles in this industry. Even
though self-driving trucks use
modern technology software,
they are still vulnerable to
failure. These failures will result
in accidents. To mitigate this,
designers should utilize failsafe
systems that are capable of
taking over control in the event
of a failure.

Autonomous vehicles will
require new roads and
highways that are wider and
have more space between the
vehicles allowing AVs to safely
operate. Moreover, new traffic 

Investments on
 infrastructure

“With the arrival of
autonomous vehicles,

a number of novel
approaches to

business have been
formed in the

logistics industry.”
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Organizations can (gain) profit
from the data gathered by
autonomous vehicles through
providing data analysis and
knowledge to other companies
on items such as traffic
patterns, consumer behavior,
and delivery efficiency. 

Data monitoring systems

Autonomous vehicles can be
used for last-mile delivery,
giving affordable and effective
delivery options for online retail
and e-commerce organizations. 

Last-mile delivery services

Autonomous vehicles are being
used to change the logistics
industry in the era of industry
5.0. There are some advantages,
such as increased efficiency,
lower costs, and improved
safety and also it is possible to
identify numerous obstacles. As
self-driving vehicle designers,
they may minimize risks and
maximize benefits by
developing infrastructure and
new business structures. By
adopting this technology, the
logistics industry could be
laying the path for a more
connected and efficient future
in industry 5.0. 

Autonomous trucks can be
connected to current
transportation networks,
improving productivity and
cost reduction by automation
and management. 

Collaboration with existing
logistics systems.

Logistics firms can establish
alliances using technological
companies to create and put
into effect self-driving
automobile systems adapted
to their unique demands. 

Collaboration with
technological companies

Cybersecurity and data
privacy 

Cybersecurity and data privacy  

signals should be developed to
communicate better with that
technology. 
It was stated in 2022 that the
industry's move from
prototypes to actual on-road
testing is going to occur
gradually and is going to be
heavily dependent on
commercial truck OEMs, public
acceptability, and laws. 

are key threats in the new
world of smart mobility. To
avoid this awful scenario, OEMs
need to safeguard the
information of attackers while
maintaining user privacy. To
protect information that's
processed inside the vehicle
and transported on the cloud
communication systems to the
maker of the vehicle, aware
safeguards should be applied.
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Efficient warehouse
management is another crucial
element of sustainable supply
chain solutions. Companies are
re-evaluating their warehouse
practices to minimize energy
consumption and reduce waste.
Implementing energy-efficient
lighting systems, utilizing
environmentally friendly cooling
and heating systems, and
managing waste through
recycling and composting are
common practices. Warehouse
space optimization, achieved
through thoughtful layout
planning and the utilization of
advanced technologies, further
enhances efficiency, and
reduces energy consumption. 

INNOVATIONS AND STRATEGIES IN
SUSTAINABLE LOGISTICS FOR A GREENER

FUTURE

In today's rapidly changing
world, environmental
sustainability has become a
pressing concern. Businesses
across industries are
recognizing the importance of
adopting eco-friendly practices
to reduce their carbon footprint
and contribute to a greener
future. Among various areas of
focus, sustainable supply chain
management has gained
significant attention. Known as
green logistics, it emphasizes
the integration of
environmentally friendly
practices into transportation,
warehousing, and distribution
processes. This article delves
into the world of green logistics,
exploring green practices, and
highlighting how companies
are adopting sustainable
approaches to reduce their
carbon footprint. 

Moreover, sustainable
packaging and waste reduction
play a pivotal role in green
logistics. Companies are actively
seeking ways to minimize
packaging waste by utilizing
biodegradable or recyclable
materials. They are also 

Green logistics encompasses a
range of initiatives aimed at
minimizing the environmental
impact of supply chains while
maintaining operational
efficiency. One essential aspect
of green logistics is optimizing
transportation methods.
Companies are leveraging
various technologies and
strategies to reduce fuel
consumption and emissions.
For instance, the use of  

alternative energy sources, such
as electric vehicles, is gaining
momentum. By incorporating
electric or hybrid vehicles into
their fleets, businesses can
significantly reduce greenhouse
gas emissions, air pollution, and
dependency on fossil fuels.
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Sustainable
approaches used in

this field

As businesses recognize the
urgent need for environmental
sustainability, the adoption of
sustainable approaches in
green logistics has emerged as
a critical strategy. Green
logistics focuses on integrating
eco-friendly practices into
supply chain processes, aiming
to reduce carbon emissions,
minimize waste, and promote a
more sustainable future.
Adopting sustainable
approaches in green logistics
highlights how businesses can
contribute to a greener world
while maintaining operational
efficiency and competitiveness. 

Agency (IEA), the adoption of
electric vehicles in logistics can
result in a significant decrease
in CO2 emissions, thus
contributing to a greener and
cleaner environment.
Additionally, businesses can
explore innovative strategies
such as route optimization,
which minimizes travel
distances and fuel
consumption, ultimately
reducing the carbon footprint of
transportation. Efficient
warehouse management is
another crucial factor in
adopting sustainable
approaches in green logistics.
Implementing energy-efficient
practices, such as LED lighting
systems and advanced cooling
and heating technologies, helps
reduce energy consumption
and minimize environmental
impact. A study by the
Environmental and Energy
Study Institute (EESI) indicates
that energy-efficient
warehouses can significantly
lower energy costs while
reducing greenhouse gas
emissions. Additionally,
integrating waste management
strategies into warehouse
operations minimizes waste
generation and promotes a
more circular economy. 

One key aspect of adopting
sustainable approaches in
green logistics is optimizing
transportation methods.
Businesses are increasingly
turning to alternative energy
sources and fuel-efficient
vehicles to reduce carbon
emissions. Electric and hybrid
vehicles offer significant
advantages in terms of lower
greenhouse gas emissions and
reduced dependency on fossil
fuels. According to a study by
the International Energy 

Furthermore, the adoption of
sustainable packaging solutions
is crucial in green logistics.
Companies are increasingly
focusing on using eco-friendly
materials, such as
biodegradable and recyclable
packaging, to minimize waste
and environmental impact.
According to a report by the
Ellen MacArthur Foundation,
adopting sustainable packaging
practices can result 

exploring innovative initiatives,
such as reusable packaging
solutions, to reduce waste
generation along the supply
chain. By incorporating
sustainability into their
packaging strategies,
businesses can make
substantial progress in reducing
their environmental impact. 
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in a significant reduction in
plastic waste and promote a
circular economy. Moreover,
businesses can explore
innovative packaging designs,
such as returnable and reusable
packaging systems, which
minimize packaging waste and
enhance resource efficiency. By
incorporating sustainable
packaging practices,
companies contribute to a
greener supply chain while
strengthening their brand
reputation and customer
loyalty. Adopting sustainable
approaches in green logistics is
not only vital for mitigating
environmental impact but also
beneficial for businesses in
terms of cost savings and brand
reputation. By optimizing
transportation, implementing
energy-efficient warehouse
management, and adopting
sustainable packaging
solutions, companies can
reduce their carbon footprint
and contribute to building a
more sustainable future.
Recognizing the importance of
integrating sustainability into
supply chain practices,
businesses can position
themselves as leaders in
creating a greener world. 
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Opportunities and
Challenges 

The adoption of green logistics
practices presents both
challenges and opportunities
for businesses striving to reduce
their carbon footprint and
enhance sustainability within
their supply chains. One
significant challenge is the
initial investment required to
implement sustainable
initiatives. Upgrading
infrastructure, investing in
green technologies, and
complying with environmental
regulations can entail
substantial upfront costs for
companies. However, these
investments can lead to long-
term cost savings through
improved efficiency, reduced
resource consumption, and
enhanced brand reputation. 

products, services, and business
models that resonate with
environmentally conscious
consumers. By leveraging
sustainability as a source of
competitive advantage,
companies can position
themselves as industry leaders
and enhance their long-term
profitability. 

Sustainable logistics initiatives
can enhance supply chain
resilience by reducing reliance
on fossil fuels, optimizing
resource utilization, and
diversifying transportation
modes and suppliers. By
enhancing resilience,
companies can better
withstand disruptions, such as
natural disasters or geopolitical
events, and ensure the
continuity of their operations. 

has also demonstrated
leadership in this area by
integrating alternative fuels and
advanced technology into its
fleet, including electric vehicles
and renewable natural gas
vehicles, to reduce emissions
and enhance efficiency
Additionally, Walmart has set
ambitious sustainability goals,
such as sourcing 100%
renewable energy and
achieving zero waste in its
operations. The retail giant is
leveraging its size and scale to
drive sustainability throughout
its supply chain, setting an
example for other companies to
follow. These initiatives
highlight the diverse strategies
and initiatives that companies
are adopting to reduce their
environmental impact and
promote sustainability within
their logistics operations. 

Furthermore, to succeed in this
field, companies have adapted
to different kinds of sustainable
logistics approaches. Several
companies have emerged as
leaders in implementing green
logistics practices, setting
examples for the industry.
Amazon, for instance, has made
significant strides towards
sustainability by committing to
achieving net-zero carbon
emissions by 2040. The
ecommerce giant is investing
heavily in electric delivery
vehicles, renewable energy
sources, and sustainable
packaging solutions to achieve
this goal. IKEA is another
notable example for
implementing various green
logistics initiatives, including
optimizing transportation
routes, using electric delivery
vehicles, and sourcing materials
from sustainable suppliers. UPS 

Another challenge is the
complexity of implementation,
which requires coordination
across various stakeholders,
including suppliers, carriers, and
customers. Implementing
sustainable logistics practices
involves overcoming logistical,
technological, and regulatory
hurdles, as well as ensuring
effective communication and
collaboration throughout the
supply chain. 

The transition to green logistics
may require significant changes
to existing business processes
and infrastructure, which can
disrupt operations and require
careful planning and
management. However,
embracing sustainability can
also drive innovation and
differentiation, enabling
companies to develop new 
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Logistics Management

(University of Plymouth - UK)
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Predictive Analytics: 

Autonomous Vehicles and
Drones: 

The capability of AI to shift
through extensive datasets
enables predictive analytics, a
potent tool for anticipating and
addressing last mile delivery
challenges. By analysing
historical data, weather
patterns, and traffic conditions,
AI algorithms can predict
delivery demand, optimize
routes, and even forecast
maintenance requirements for
delivery vehicles. This proactive
methodology enhances overall
efficiency and curtails
operational costs. 

REVOLUTIONIZING LAST MILE LOGISTICS
BY INTERGRATING AI FOR SEAMLESS

DELIVERY EXPERIENCES

Businesses are increasingly
directing their attention to the
final mile of the supply chain,
recognizing it as a key area for
refining delivery processes and
meeting the rising demands of
consumers. In recent times, the
convergence of Industry 5.0
and Artificial Intelligence (AI)
has emerged as a revolutionary
compound, presenting
unparalleled prospects for
elevating efficiency in last-mile
deliveries. This article explores
the symbiotic relationship
between Industry 5.0 and AI,
delving into specific
applications and advantages
within the logistics and supply
chain sector. 

Autonomous vehicles and
drones, equipped with AI
technologies, marks a paradigm
shift in last mile delivery. These
vehicles can navigate complex
traffic scenarios, identify
optimal routes in real-time, and
adapt to changing conditions.
AI algorithms play a pivotal role
in decision-making processes,
ensuring secure and efficient
delivery of packages. The
outcome is faster and more
reliable, especially in the urban
areas characterized by dense
traffic. 

AI'S ROLE IN
OPTIMIZATION OF LAST

MILE DELIVERY: 

emphasizing collaboration
between humans and
advanced technologies.

Diverging from its predecessor,
Industry 4.0, which centered on
automation and connectivity,
industry 5.0 seeks to seamlessly
integrate human- centric
approaches with cutting-edge
technologies. In the context of
last mile delivery, this involves
combining the skills and
adaptability of human workers
with the efficiency and
precision of AI-driven systems. 

Industry 5.0 signifies the next
phase in manufacturing and
supply chain practices, 
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The Internet of Things (IoT)
plays a vital role in the real-time
tracking of packages during the
last mile. Through the
incorporation of IoT devices,
companies gain visibility into
the package location and
condition, allowing for precise
delivery ETAs and improved
supply chain visibility. AI
algorithms can scrutinize this
data to further optimize
delivery routes, forestall
stockouts, and monitor the
condition of delicate goods in
transit. 

AI-driven automation within
warehouses initiates a
transformation in the order
fulfilment process. Robots and
intelligent systems streamline
picking and packing, reducing
the time required to prepare
orders for delivery. Machine
learning algorithms enhance
inventory management,
reducing errors and averting
stock outs. The outcome is a
more streamlined supply chain,
expediting the last mile delivery
process. 

IoT-enabled Tracking: 

Smart Warehousing:  

The real-time analysis capability
of AI facilitates dynamic routing
optimization. By continually
evaluating traffic conditions,
weather, and other variables, AI
algorithms can adjust delivery
routes on the fly. Machine
learning models, learning from
past delivery patterns,
contribute to more precise 

predictions, mitigating delays
and ensuring punctual
deliveries. This dynamic
approach is particularly
advantageous in urban areas
where traffic conditions are
subject to rapid change. 

Dynamic Routing
Optimization:  

AI-powered customer service
systems enhance
communication throughout the
last mile delivery process.
Customers receive real-time
updates, including ETAs,
delivery confirmations, and
potential delays. AI enables
personalization based on
customer preferences, fostering
a more engaging and satisfying
delivery experience. Improved
communication builds trust and
loyalty, critical factors in the
competitive landscape. 

Customer Interaction and
Communication:   

Collaborative robots, or cobots,
working alongside human
workers redefine the logistics
landscape. In the last mile,
cobots assist in sorting and
loading processes, increasing
efficiency, and reducing manual
errors. This collaborative
approach combines human
adaptability with the precision
and speed of robotic
automation, creating a more
agile and responsive delivery
system.  

Collaborative Robotics
(Cobots):   

Block chain for
Transparency: 

Block chain technology
enhances transparency in the
supply chain. By establishing an
immutable and decentralized 
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ledger, block chain ensures
traceability, mitigates the risk of
fraud, and verifies the
authenticity of products during
the last mile. This transparency
fosters trust among
stakeholders and
consumers,contributing to a
more efficient and secure
supply chain. 

technological upgrade; it
embodies a paradigm shift that
empowers businesses to thrive
in the fast-paced world of last
mile delivery. 

The integration of Industry 5.0
and AI holds immense potential
for improving last mile delivery
efficiency, but it also entails
challenges and considerations
that need to be addressed.
Privacy concerns, regulatory
frameworks, and upfront costs
associated with implementing
advanced technologies stand as
potential barriers. Additionally,
ensuring a smooth transition for
the existing workforce as
automation becomes more
prevalent is a critical aspect of
successful implementation. 

The harmonious interplay
between Industry 5.0 and AI
presents a transformative
opportunity for elevating last
mile delivery efficiency.
Predictive analytics,
autonomous vehicles, IoT-
enabled tracking, smart
warehousing, dynamic routing
optimization, customer
communication, collaborative
robotics, and block chain
technology collectively
contribute to a more agile,
responsive, and customer-
centric supply chain. As
businesses embrace these
advancements, they position
themselves not only to meet
current demands but also to
adapt to the evolving logistics
industry landscape. The
integration of Industry 5.0 and
AI signifies more than just a 

Buddini Kaluarachchi
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 AI FORECASTING AND ITS INFLUENCE ON
BUSINESS STRATEGIES

Today, we live in a fast-paced
digital world, with sectors
undergoing rapid digital
transformations propelled by
the astonishing powers of
artificial intelligence. AI has
been a game changer,
revolutionizing corporate
planning and forecasting across
several industries. Many
businesses have realized that
standard statistical modelling
approaches are unable to
handle the volume of indicators
and KPIs available for
forecasting. On the other side,
AI has a wide range of
commercial applications,
including data aggregation. In
this article, we'll cover the issue
of forecasting analytics backed
by the trendiest technology of
recent years—AI. 

It is widely recognized that
conventional time series
forecasting methods are limited
in their capacity to incorporate
more than a handful of metrics
for prediction purposes. In
contrast, as highlighted in this
guide, numerous organizations
have embraced artificial
intelligence and machine-
learning techniques for
business forecasting. These
advanced technologies are
capable of monitoring,
analysing, and adapting to
fluctuations within large
datasets. Furthermore, they
possess the ability to identify
correlations among a vast array 

What is AI in forecasting? 

Next-generation forecasting
uses AI capabilities, such as
Machine Learning (ML)
forecasting algorithms, to
automate and enhance
demand forecasting operations.
Planners may take massive
volumes of structured and
unstructured data and use
AI/ML algorithms to link the
data nodes and edges,
revealing patterns and
correlations that a traditional
forecasting system could never
achieve. This automation
enables planners to make faster
and better judgments. 

AI forecasting could provide
various benefits, including
automation, scalability, and the
capacity to handle complicated
and huge amounts of
information. It is utilized in a
variety of businesses for
predicting activities like
demand, stock price, and
energy usage. 

How does it work? 

AI forecasting enhances
demand forecasting by
providing more accurate
insights compared to traditional
methods. The algorithms used
in AI/ML solutions paints a
clearer
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of metrics that, at first glance,
may appear unrelated. 
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AI Forecasting and its
Differences from Traditional

Forecasting Methods 

Traditional methods for external
data analysis rely on established
techniques and statistical
models, such as linear
regression, to predict future
values. These approaches
operate on the premise of
historical patterns and
statistical rules that have
demonstrated effectiveness in
the past. In contrast, Machine
Learning (ML) forecasting  
presents a departure from these
conventional methods

complexity and subsets to
optimize its performance.
Following this, the modelling
phase commences,
encompassing the training
and validation of the model,
often evaluated through
tournaments to measure its
efficiency. Finally, predictions
are made, and performance
guidelines are set, marking
the culmination of the
process, and initiating the next
cycle of forecast generation.
Throughout these
interconnected stages, AI
seamlessly streamlines the
forecasting process,
empowering planners to focus
their efforts on strategic
decision-making. 

The advantage of AI forecasting
is that it can ease the burden on
planners. It automates the
analysis of forecasts and
suggests actionable steps.
Planners can either authorize
these actions or let them be
automatically implemented,
triggering relevant workflows or
widgets. This way, AI makes the
forecasting process smoother
and more efficient, allowing
planners to focus on strategic
decisions. 

Stages of Forecasting 

In the initial stage of AI
forecasting, data collection and
preparation are paramount. This
involves meticulously cleansing
and organizing the data to
ensure its accuracy and
reliability.Subsequently, in the
data analysis and feature
engineering phase, the focus
shifts to exploring patterns 

 within the data and grouping it
into meaningful segments.
Relevant features are then
created or selected to enhance
the forecasting process. Moving
forward, the model creation and
iteration step takes centre
stage, where sophisticated
forecasting algorithms are
developed and fine-tuned. This
includes adjusting the model's 

picture of why demand
changes occur. This technology
enables a shift from outdated
forecasting approaches to a
more advanced form of
demand understanding and
influence. It involves analysing
awealth of data, ranging from
demographics and weather
conditions to price fluctuations
and consumer feelings. All this
information is then compared
to historical data to make sense
of it. On the other hand,
demand shaping utilizes these
insights not just to improve
forecasting accuracy but also to
innovate and enhance new
products, promotions, and
marketing strategies. This, in
turn, helps with expanding
market size and increasing
market share.  
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Common problems in AI
forecasting 

navigation. Firstly, there is a
notable shift in roles and
responsibilities, with the
demand for data scientists and
analysts supplanting traditional
administrative roles. To address
this transition effectively, it is
imperative to establish clear
career paths for planners to
adapt to these evolving
demands. Secondly, proficiency
in programming languages
such as R and Python is
essential, given that AI/ML
methodologies are
predominantly developed
within these open-source
platforms. Ensuring the
availability of skilled resources
proficient in these languages is
crucial for the efficient
implementation and continual
optimization of forecasting
solutions. 

ML forecasting represents a
substantial leap forward from
traditional methods, offering a
futuristic approach capable of
handling the complexities of
modern data with unparalleled
efficiency and accuracy.  

Additionally, ML exhibits
remarkable adaptability, swiftly
adjusting to evolving
circumstances without
sacrificing accuracy. This agility
enables it to navigate through
unforeseen challenges
seamlessly. Furthermore, ML
enhances efficiency by
automating various tasks,
thereby streamlining the
forecasting process and freeing 

As we embrace technological
advancements in AI forecasting,
it's important to recognize the
challenges that accompany
these innovations, necessitating
careful 

up valuable time and resources.
This aspect parallels the role of
a reliable aide, diligently
managing intricate details
while allowing stakeholders to
focus on overarching strategic
objectives.  

deciphering complex data
patterns with remarkable
precision. Moreover, ML
forecasting operates with
unwavering objectivity, free
from the influence of human
emotions or biases. Unlike
traditional approaches, which
may be susceptible to
subjective interpretations, ML
delivers predictions based solely
on data-driven insights, thereby
ensuring heightened accuracy
and reliability. 

ML forecasting represents a
significant advancement in the
realm of data analysis for several
compelling reasons. Firstly, it
excels at uncovering intricate
patterns within data that
traditional methods might
overlook due to human
limitations. By employing
sophisticated algorithms, ML
functions akin to a discerning
detective,  

Why ML forecasting is a
game-changer? 

. It can be compared to having a
highly intelligent assistant
equipped with innovative
techniques and capabilities. ML
forecasting leverages advanced
algorithms and data-driven
insights to generate forecasts,
offering a more dynamic and
adaptable approach compared
to traditional methods.   
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In conclusion, the integration of
AI forecasting into corporate
planning and business
forecasting brings about
transformative advantages,
allowing for more accurate
predictions and informed
decision-making. AI, particularly 
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 through machine learning
algorithms, enables the analysis
of vast datasets, uncovering
hidden patterns and providing
insights that traditional
methods might lack. Embracing
AI/ML forecasting allows
businesses to navigate
disruptions and leverage
opportunities for market
growth. The journey of
integrating these cutting-edge
tools into our daily routines and
workflows requires thoughtful
consideration of the potential
obstacles that might arise.
Whether it's ensuring data
accuracy, dealing with the
complexities of algorithm
development, or addressing the
ethical considerations tied to
automating tasks previously
performed by humans, the path
forward is filled with intricate
hurdles. Despite the promise
these technologies hold for
transforming the way we work
and live, it's important to
acknowledge and prepare for
the hurdles that accompany
their adoption and
implementation,

Another critical concern is
model staleness, as the
relevance of models can
diminish over time due to
changes in external data
sources. Employing AI/ML
techniques to assess and
update data quality regularly is
essential to stay abreast of these
changes and maintain the
accuracy of forecasts. Data
privacy and security emerge as
heightened priorities,
particularly when utilizing open-
source algorithms within cloud-
based environments. Protecting
planning data from theft and
exploitation is paramount, given
its sensitive nature and
potential implications.
Performance issues may arise
due to the extensive utilization
of source data, impacting the
efficiency of systems.
Consequently, meticulous
monitoring of engine run times
and user interface access is
necessary, with structural
efficiency being a fundamental
aspect of the implementation
strategy. Lastly, overfitting
poses a common challenge,
wherein forecasting solutions
overly rely on historical data,
resulting in predictions closely
mirroring past outcomes.
Embracing blended forecasting
approaches, which amalgamate
insights from multiple forecasts,
facilitates the generation of
more realistic predictions and
mitigates the risk of overfitting.
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“Charting a course towards a sustainable tomorrow”

ACHIEVING EFFICIENCY THROUGH
SUSTAINABLE ACTS  

Logistics is more than just a quest for sustainability in Industry 5.0; it is the entire soul of the trip. The
upcoming wave of logistics is distinguished by a firms commitment to eco-friendly techniques, in
which innovation and environmental stewardship coexist effortlessly. The industry is sculpting a
verdant future by adopting intelligent packaging, embracing electric fleets, the precision of data-
driven route optimizations, building eco-friendly warehouses, establishing circular supply chains, and
cultivating collaborative initiatives. The critical topic goes beyond the viability of sustainable logistics;
rather, it's an exciting investigation of how quickly the business can ride the surging green wave,
propelling us towards an era where environmental consciousness is the driving force behind
progress. 

In the era of Industry 5.0, where
technology seamlessly
integrates with sustainability,
the logistics industry is
undergoing a paradigm change
towards environmentally
friendly practices, where
technology and sustainability
are harmoniously integrated. As
companies pursue efficiency,
the emphasis has moved from
optimization to a
comprehensive strategy that
gives environmental
responsibility top priority. In the
future, logistical sustainability
will be required, not optional.
Let us investigate the
environmentally responsible
methods propelling the
upcoming wave of logistics. 

technology and charging
infrastructure, logistics
organizations are not only
lowering their carbon footprint
but also saving money in the
long run. In the field of logistics,
electric vehicles have become a
game-changer, transforming
the way commodities are
delivered while addressing
environmental issues. Electricity
can greatly reduce the carbon
footprint of logical operations
because they have zero exhaust
emissions. Using electric
vehicles in fleets of behaviour is
a concrete step towards
sustainability while supporting
the international efforts in
tackling climate change.
Electric vehicles in logistics offer
operational benefits like
elimination of fuel costs, lower
maintenance requirements,
and compliance with strict
emission rules, in addition to
environmental benefits. The
logistics sector is a leading
revolutionary change as
technology develops, with the
sound of an electric engine
echoing a dedication to a more
sustainable and productive 

The next wave of logistics will
replace the growl of diesel
engines with the hum of
electric motors. Electric fleets
are becoming the norm,
lowering carbon emissions and
reliance on fossil fuels. With
developments in battery

Electric Fleets: Making Way
for Cleaner Transportation. 
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future. A prominent idea is the
incorporation of self-driving
electric cars, which lowers
emissions and operating
expenses. Furthermore,
research into alternative fuels
like biofuels and hydrogen
shows promise in reducing the
environmental impact of
logistical operations.
Cooperation to create
environmentally friendly
infrastructure and green
corridors is another example of
the dedication to
environmentally responsible
transportation. A move towards
more effective and
environmentally responsible
logistics techniques is also
shown by the adoption of
cutting-edge technologies like
drone deliveries and last-mile
electric freight bikes. Together,
these innovative concepts
represent a vision for the
logistics sector’s future that is
more sustainable and greener.

The logistics sector is moving
more and more in the direction
of sustainable alternatives as it
becomes more aware of the
negative environmental effects
of traditional packaging
materials. In logistics, eco-
friendly packaging entails a
careful re-evaluation of
materials, using renewable,
recyclable, and biodegradable
materials. This intentional
change responds to the
increased consumer demand
for sustainable supply chain
procedures while also being in
line with environmental
stewardship. Beyond reducing
environmental effects, using
eco-friendly packaging in
logistics can improve brand
reputation, expedite processes,
and help businesses comply
with changing regulations. Eco-
friendly packaging is becoming
a key component of sustainable
business practices. This shows
that the sector is dedicated to
reducing its environmental
impact while maintaining the
smooth flow of goods.  
Intelligent design ideas that
prioritize longevity and reduce
the usage of single-use
materials, including modular
and reusable packaging, are
becoming more and more
popular. In addition, cutting
waste and increasing efficiency
are two benefits of integrating
innovative technologies like
smart packaging with
embedded sensors for real-time
monitoring. The continuous
development of
environmentally friendly
packaging technologies signals
a revolutionary change towards
a more resource-efficient and
environmentally conscious  
logistical landscape, as
stakeholders in logistics place

The days of excessive packaging
and nonbiodegradable
materials are over. Industry 5.0
promotes smart packaging
solutions that prioritize
sustainability without
compromising efficiency.
Logistics businesses are
rethinking their strategy to
guarantee items that reach
consumers with the least
environmental impact possible,
from biodegradable materials
to sophisticated packaging
designs that reduce waste. The
notion of environmentally
friendly packaging has become
a strategic need in the ever-
changing world of logistics. 

Smart Packaging Solutions:
Reducing Waste and
Maximizing Efficiency
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an increasing emphasis on
sustainable practices. 

Revolutionizing Logistics:
Greening the Path with Data-
Driven Efficiency. 

What's their
mission? 

In the era of Industry 5.0,
logistics takes a major step
towards sustainability by
leveraging the actual potential
of data. In this environmentally
conscious revolution,
algorithms stand up to the
plate, analysing real-time data
on traffic, weather, and fuel
economy. 

To design routes that not only
reduce emissions but also strike
a balance between cost
effectiveness and speed of
delivery. It is more than just
getting from point A to B; it's
about doing it in a green way,
adopting efficiency that
benefits both the environment
and the bottom line. 

Revolutionizing Warehousing:
A Sustainable Haven for
Goods. 

 lighting systems.  These
ecofriendly warehouses are far
more than just places to store
goods; they are trailblazers in
the drive to reduce logistics'
carbon footprint while also
setting unparalleled
sustainability goals across the
whole supply chain.  

Warehouses are no longer just
storage facilities; they are
increasingly thriving as
sustainability hubs. In the era of
Industry 5.0, there is a strong
emphasis on designing
warehouses that go beyond
traditional responsibilities.
These warehouses are
embracing cutting-edge
designs by focusing on features
like renewable energy sources,
lush green roofs, and smart

Exploring the Ecological Loop:
Circular Supply Chains in
Industry 5.0 

“In the logistics
industry,

sustainability is
more than just a

slogan; it is a
dynamic

 'cradle-to cradle'
mindset in action.” 

is simply the preparation for its
reincarnation. This is more than
just minimizing waste; it's a
grand plan to maximize
resource efficiency, ensuring
that every ounce of material
finds a new use. Circular supply
chains are not limited to the
logistics periphery. It's a
dynamic, interconnected dance
in which wasted products are
repurposed as important
contributions to the next act. In
this symphony of sustainability,
logistics businesses are more
than just movers of products;
they are change agents. They
are the stewards of a closed-
loop system, weaving a tapestry
in which waste does not exist
and resources circulate
indefinitely.

Industry 5.0 is where circular
supply chains orchestrate a
symphony of recycling, reuse,
and refurbishment as items
gracefully end their life cycles.
In this revolutionary terrain,
logistics businesses are more
than just actors; they are
maestros performing an
environmental masterpiece.
The emphasis is not just on
delivering things, but also on
choreographing a ballet of
environmentally aware actions.
Imagine a world where waste is
reduced, and every product's
journey ends with a smooth
transition into a new beginning.
The essence lies in creating a
closed loop system, where the
end of a product's life cycle

BSc (Hons) Accounting 
and Finance 
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Dulya Senashi
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Devumitha Colonne
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IS THE AGE OF INDUSTRY4.0 
TRULY OVER?

Despite all the hype
surrounding the advent of
Industry 5.0 and the never-
ending activity of technological
advancement, a topic of
significance arises: 

Is Industry 4.0 truly a relic of
the past, a chapter closed in

the chronology of innovation ?

Opposing to the idea of
obsolescence or could be said
as somewhat of an expiration,
the plot unfolds, presenting a
compelling argument that
industry 4.0 is far from over;
instead, it serves as an
underlying foundation upon
which the framework of
progress is built.

Glancing beyond the veil of Industry 4.0, it uncovers a landscape
loaded with possibilities, where the shadows of past
advancements reflect alongside the strong call of future
innovation. Opposing the story of reaching the end it is said that
Industry 4.0 emerges as a dynamic framework, its foundations
resilient and adaptable to the evolving needs of our time. In this
exploration, it is about the connection of technology and
sustainability, where the promise of development interacts with
the need to take care of the planet. Here, within the topic of
logistics, the debate unfolds, revealing Industry 4.0’s continued
significance as a driver of progress. 

At the heart of Industry 5.0
logistics lies a profound
symbiosis between automation
and sustainability, an ethos that
transcends mere profit margins
and market dominance. It calls
to pave a new path, one that
balances the passionate pursuit
of efficiency with a deep
commitment for our planet and
its limited resources.

Beyond the Veil of Industry4.0:

Unlocking the connection
between Automation and

Sustainability:

Stepping into the global
domain of logistics, the topic
highlights the complicated link
between technology and
sustainability, shining a
spotlight on the continued
relevance of Industry 4.0 in
shaping a greener, more
efficient future. With the
viewpoint of drone technology,
this article embarks on a
journey to unravel the
possibilities of using the existing
advancements for a renewed
purpose, where the
convergence of industry and
environmental stewardship
takes center stage. Embarking
on this expedition, the
challenge is placed on
assumptions and wisdom,
elevating the discussion
forward by picturing a syncing
coexistence of innovation and
sustainability in the landscape
of Industry 5.0.

Through the lens of drone technology, we embark on a journey of
rediscovery, reimagining the potential of existing tools and
methodologies to forge a path towards a greener, more efficient
future.

Enter the humble drone, a
symbol of Industry 5.0's
transformative potential. In its
wings, we find not just a tool for
logistical efficiency but a ray of
hope for a greener, more
sustainable future. By using the
power of drones for logistical
activities, companies may
overcome the constraints of
traditional delivery methods,
reducing carbon footprints, and
minimizing environmental
impact.
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Enter drones—a prime example
of technology just to
revolutionize logistics while
offering potential solutions to
the sustainability challenge. Yes,
it’s noted that it’s something
that already exists. 

“But does it really?”
is questioned. It’s an obvious
factor of existence with industry
4.0 yet less worked in the
industry for these obvious
reasons. As said, the excitement
surrounding the integration of
drones into logistics is evident,
driven by the promise of
mismatched efficiency and a
vision where the skies are
teeming with environmentally
conscious couriers and also the
speed in logistics operations.
With their ability to navigate
congested urban areas like
cities and deliver packages
directly to customers' door
steps, drones offer an amazing
solution to the most observable
challenge of the present of last-
mile delivery. Imagine a world
where packages are whisked
through the air with the beauty 

Embracing the Ethical
perspective on Industry 5.0:

As we navigate the unknown
areas of Industry 5.0 logistics,
we are confronted not only with
technological challenges but
also with ethical imperatives.
The combination of automation
and sustainability demands
more than just efficiency, it
demands a moral reflection, a
recognition of our
interconnectedness with the
world around us.
In the discussion of Industry 5.0,
where technology intertwines
with our pursuit of a sustainable
future, the adoption of robotics
and cutting-edge technology
offers an exciting opportunity to
redefine our approach to
logistics. As one enthusiastically
embraces the transformative
potential, a chorus of
questioning recommendations
arises where one cannot help
but pause to seek answers: 
How might the use of these
innovations should be, to not
only optimize logistics but also
mitigate the carbon footprint
and pollution associated with
traditional delivery methods?
This inquiry serves as a rallying
cry—a call to action for industry
leaders and innovators to
explore avenues for sustainable
transformation within this
broad topic of logistics.

It is obvious, the very essence of
these questions lies in the
sincere desire to leverage
technology not merely for
efficiency but as a strategic
force for reducing our carbon
footprint and deviating
pollution.

 and speed of a bird in flight,
bypassing traffic jams and
reducing delivery times to
mere minutes.
The crucial question becomes:
Can drones be designed and
operated in a manner that
minimizes their carbon
footprint? What innovative
measures can be employed to
ensure that the adoption of
robotics in logistics translates
into a net positive impact on
our environment? While drones
offer undeniable benefits in
terms of efficiency and speed,
they also raise concerns about
their carbon footprint and
ecological consequences. How
to ensure that the use of drones
in logistics contribute to
sustainability rather than
exacerbating environmental
issues? How to minimize the
energy consumption and
emissions associated with
drone operations, particularly in
densely populated urban areas?
These questions act as beacons,
guiding us towards a future
where technological innovation
and environmental
responsibility coalesce. 
The recommendation here is
not to curb the embrace of
technology but to channel
collective enthusiasm into a
thoughtful exploration of how
these innovations can serve as
agents of positive change.
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Can Industry 5.0 envision a logistics landscape
where the adoption of robotics is synonymous with

a reduction in pollution and a commitment to a
greener planet ???

It is within power, through a
combination of innovative
design, sustainable energy
practices, and conscientious
operations, to answer this
question with a resounding
"yes." The adoption of robotics
becomes not just a progression
but a conscientious leap
towards a future where,
Industry 5.0 is not just about
what technology can do but
about what it can do
sustainably, minimizing our
ecological footprint and
contributing to a cleaner,
healthier world.
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HARMONIZING HUMANITY AND
TECHNOLOGY 

The constantly evolving
landscape of logistics, starting
from Industry 1.0, 2.0, 3.0, and
then the advent of Industry 4.0
ushered a new era marked by
the integration of technologies
such as the Internet of Things
(IoT), Artificial Intelligence (AI),
and advanced robotics. This
mainly assisted businesses
during the pandemic Covid-19
when every industry shifted to
digitalization. While businesses
adapted to these
transformative changes, a new
paradigm is currently on the
rise to revolutionize the future,
focusing on placing a value on
human talent and a customer-
centric approach, striving for
greater efficiency, adaptability,
and sustainability – the next
wave, Industry 5.0. 
With Industry 5.0 coming to
light, human-machine
collaborations, customization
and personalization, real-time
data sharing, increased
cybersecurity, resilience and
risk management and
sustainable supply chains will
drive forward for better
operation of work. Industry 5.0
envisions a future where   

logistics is not just a playfield for
machines but a collaborative
realm where human expertise
and knowledge blend in with
AI-driven analytics. Advanced AI
algorithms are empowering
logistics companies to analyse
vast amounts of data, predict
demand patterns, optimize
routes, and enhance decision-
making processes. This
cooperative approach will
improve forecasting and risk
management to enhance the
efficiency of logistics operations.
Moreover, with lines blurring
between humans and
machines, talent development
skills will become mandatory for
the workforce. 
In terms of resilience and risk
management, Industry 5.0
highlights the importance of
building resilient supply chains
capable of swift adaption to
possible unpredicted
disruptions.  

Whether it is a pandemic,
geopolitical unrest, or a natural
disaster, the logistics systems
need to be equipped with
strategies like dual sourcing
and scenario management in
order to build an opportunity  

from uncertainties. With
increased connectivity comes
the imperative need for robust
cybersecurity measures in
logistics. Industry 5.0 demands
a proactive approach to protect
sensitive supply chain data
from the growing threats of
cyber-attacks. As logistics
systems become more
interconnected, rigid security
protocols become
unchallengeable which in turn
safeguards critical data, to
ensure smooth functioning of
data privacy. 

The Internet of Things also
focuses on premium real-time
data sharing across the entire
logistics spectrum. There is an
emphasis on transparency
ensuring that stakeholders are
well-informed at every stage of
the supply chain. By promoting
seamless data flow, logistics
operators can strengthen
collaboration while minimizing
any delays and streamline
overall operations. From smart
containers to connected
vehicles, IoT is transforming
logistics into a highly
interconnected ecosystem. 
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Investment costs:
Implementation of 5.0
technologies demands a
substantial investment in
upgrading infrastructure which
includes AI tools, IoT devices,
and robots. However, for
relatively smaller businesses
with limited financial resources,
the costs can be a prohibiting
factor. The use of sustainable
forms of fuel for vehicles or
buying hybrid/electric vehicles
require initial expenses which
might not be the best possible
option for every firm. 

Challenges in implementing
Industry 5.0 

Just as there are positive
outcomes of Industry 5.0, there
are challenges in bringing it
into existence. Some of these
challenges include; 

Also, salary increments for
already employed workers are a
must to motivate them and
praise them for their work,
which helps to retain the
employee. Similarly, retaining
professionals is equally
challenging as they are in
search of joining larger firms
with greater benefits for
themselves and yearning to feel
more purposeful by working in
a much more challenging work
environment. 

Ethical Considerations: As
advanced technologies are
being integrated, ethical
considerations become
important. Issues such as job
displacement due to
automation, responsibly using
AI, and ethical data collection
and utilization should be
overlooked properly. 

Despite the challenges, the
potential benefits are
significant from the enhanced
efficiency and sustainability to
developing a more resilient
ecosystem. Businesses that will
successfully transition to the
new Industry 5.0 will gain a
competitive advantage over
others and unlock dynamic
ranges in the logistics field.
Hence, as the concept
continues and the industry
evolves, businesses must be
updated and upgraded suiting
the latest developments and
polish their strengths to align
with the new Industry 5.0.

Talent acquisition and
Retention: The competition for
professionals proficient in AI,
data analysts, and logistics
experts is fierce. Therefore,
comparatively smaller logistic
firms may struggle to recruit
top-tier talent which also
hinders their ability to be
successful in Industry 5.0.

BSc (Hons) business
communication (University of

Plymouth - UK)

Finally, in the pursuit of a
greener future, Industry 5.0
integrates sustainability
practices seamlessly into
logistics operations. AI and data
analytics have become
powerful tools in optimizing
energy consumption,
minimizing environmental
impacts, and reducing possible
wastage throughout the supply
chain. Companies are
embracing eco-friendly
practices to minimize their
carbon footprint, for example,
using alternative fuels and the
use of hybrid vehicles. This
integration of sustainable
practices encourages a holistic
approach to logistics, urging
businesses to consider the
long-term ecological
implications of their operations.
Real-time data analytics enable
logistics service providers to
make informed decisions that
align with sustainability goals to
foster a greener chain. This, not
only positions Industry 5.0 as
efficient, but also as

This results in operating
efficiently driven by timely
information. Customization and
personalization are set to be
highly included in Industry 5.0.
Therefore, supply chains will
need to evolve with more
flexible production processes
and agile networks capable of
responding swiftly to individual
customer demands. The
logistics of tomorrow will not
only be about moving goods
from one place to another, but
about orchestrating a
symphony of personalized
deliveries that meet the unique
needs of each customer.
Through this, the customer-
centric approach can be
fulfilled. 

Lochana Jayawardena

 environmentally responsible.  
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In today's interconnected global
economy, managing supply
chains efficiently is crucial for
businesses to thrive. 

Traditional supply chain
management systems,
however, often face difficulties
like inefficiencies, delays, and a
lack of transparency. Through
providing block chain
technology, a decentralised
ledger system that promises to
improve security, traceability,
and transparency in supply
chain management can be
formed. Block chain technology
records transactions over a
network of computers, acting
as a distributed ledger. Every
transaction, or "block," is
cryptographically connected to
the one before it, forming an
unchangeable chain of blocks.
It is perfect for supply chain
management because of its
decentralised structure, which
guarantees transparency and
immutability.

Increased transparency is one
of the main advantages of
supply chain management with
block chain integration. Block
chain gives real-time visibility
into transactions and inventory
levels to all supply chain
partners by creating a single,
shared source of truth. For
example, Walmart
implemented block chain to
track the journey of mangoes
from farm to store, reducing the
time taken to trace the origin of

 contaminated products from
days to seconds. An additional
advantage is enhanced
traceability, which allows
businesses to monitor the flow
of products with previously
unattainable precision across
the supply chain. This is
especially critical in sectors such
as product safety and
authenticity, such as the
pharmaceutical industry. With
smart contracts, block chain
technology also presents a
huge potential for lowering
fraud and errors. These self-
executing contracts minimise
the need for middlemen and
the likelihood of conflicts by
automatically enforcing the
terms of agreements between
parties.

The benefits of block chain
integration in supply chain
management are already being
experienced by a large number
of businesses in diverse

BLOCKCHAIN IN SUPPLY CHAINS:
BUILDING TRANSPARENCY AND TRUST

ACROSS INDUSTRIES
industries. For example, Nestlé
is using block chain to trace the
origin of ingredients in its
products, ensuring their quality
and authenticity. In the food
industry, companies like
Carrefour and Dole are
leveraging block chain to
enhance food safety by tracing
the origin of products and
identifying potential sources of
contamination. By giving
customers clear information
about the items they buy, it not
only helps to reduce foodborne
diseases but also foster
consumer trust. Although
supply chain management
could be revolutionised by
block chain, there are still
obstacles to be solved. The
compatibility of various block
chain platforms and their
integration with current
systems is one of the primary
issues. To fully profit from block
chain technology, businesses
must guarantee smooth
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communication between
various platforms and
stakeholders. 

Additionally, concerns related
to data privacy, scalability, and
regulatory compliance need to
be addressed. Companies must
implement robust security
measures to protect sensitive
information and comply with
regulations such as GDPR. To
overcome these obstacles and
realize the full potential of
block chain in supply chain
management, cooperation
between government agencies,
technology companies, and
industry players is crucial.

The implementation of block
chain technology to supply
chain management promises
to be poised for an exciting
prospect. We may anticipate
more advancements in block
chain solutions targeted to
certain industry requirements
as technology progresses.
Integration with other
emerging technologies like
Internet of Things (IoT) and
Artificial Intelligence (AI) will
further enhance the
capabilities of block chain in
optimizing supply chain
operations. In conclusion,
supply chain management
could undergo a
transformation via block chain
technology, which offers so far
new standards of security,
traceability, and transparency.
Companies that embrace block
chain solutions stand to gain a
competitive edge in today's
rapidly evolving business
landscape.

Hasna Hariz
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In contemporary times, the
logistics and supply chain
industry is poised at the cusp of
an epoch-making
transformation. This upcoming
era is characterized by the
integration of advanced digital
technologies such as artificial
intelligence, automation, the
Internet of Things (IoT), and
blockchain. Industry 5.0 is
expected to bring about a
significant shift in logistics
operations, networks, and
business models. The
transformation will be marked
by a paradigm shift in the
logistics industry, leading to a
radical overhaul of traditional
processes and practices.

UNLEASHING TOMORROW'S LOGISTICS BY
INNOVATING THE FUTURE 

logistics professionals, who will
need to adapt to the changing
landscape of their industry
services to their customers.  
Industry 5.0, the logistics and
supply chain industry will
undergo a significant
transformation, and those who
are prepared to embrace
change and innovation will reap
the rewards.

The logistics industry is
undergoing a significant
transformation, with
companies embracing AI-
powered systems that offer
dynamic visibility and
predictive optimization across
complex global supply chains.

By leveraging predictive
analytics, logistics providers can
tune their network activities
and resources in real-time to
minimize disruptions and costs.
For instance, AI can identify
potential bottlenecks and
suggest alternative routes or
modes of transport to
circumvent delays, reducing the
risk of supply chain disruption

Intelligent Systems for Real-
Time Visibility and

Optimization

Artificial intelligence will enable
logistics companies to analyze
data from multiple sources to
optimize routes, reduce costs,
and improve delivery times.
Automation will increase
efficiency and reduce errors in
tasks such as warehouse
management and package
sorting. IoT will allow
companies to track shipments
in real time, monitor inventory
levels, and improve supply
chain transparency. Blockchain
will enable secure and
transparent data sharing across
the supply chain, reducing the
risk of fraud and errors.

These technologies will create
new opportunities for logistics
companies to improve their
operations and provide better
services to their customers.
They will also require a new set
of skills and expertise from 

These systems utilize machine
learning algorithms to rapidly
analyze vast amounts of data,
including demand forecasts,
supply fluctuations,
transportation capacity,
weather uncertainties, and
other variables that impact
logistics.
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. It can also optimize warehouse
labor, inventory levels, and
freight consolidation policies as
conditions evolve, ensuring that
resources are efficiently utilized.
The benefits of using blockchain
in supply chain management
are numerous. Firstly, it enables
increased transparency and
accountability throughout the
supply chain. By sharing data in
real-time, all parties can have
greater visibility into the
movement of goods, leading to
better decision-making and
more efficient processes.
Additionally, blockchain
supports the automation of
processes through smart
contracts. These contracts can
be programmed to execute
specific actions based on
predefined conditions, such as
automatically releasing
payment upon successful
delivery of goods. This
automation reduces paperwork
and minimizes delays and
disputes, leading to a more
streamlined supply chain.
Another advantage of using
blockchain in supply chain
management is its ability to
secure against fraud and
tampering. The technology
ensures the integrity of data by
using encryption and hashing
techniques, making it almost
impossible to tamper with
records. This means that all
transaction records are
immutable and can be used to
provide an audit trail for
compliance and regulatory
purposes. 
Blockchain is a promising
technology that has the
potential to transform supply
chain management. Its ability to
increase transparency,
automate processes, and secure
against fraud makes it an ideal 
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Furthermore, AI-powered
logistics systems provide
increased visibility into the
supply chain, allowing
companies to better
understand how their
operations are performing. This
insight enables logistics
providers to identify
inefficiencies and areas for
improvement, leading to more
effective supply chain
management.

 The transitions towards
Industry 5.0 is poised to witness
a significant expansion of
process T automation, driven by
the integration of cutting - edge
technologies such as
autonomous vehicles, drones,
and warehouse robotics.
Capitalizing on these advanced
technological tools, businesses
will be able to streamline their
operations, optimize workflow,
and improve efficiency. As a
result, Industry5.0 will usher in a
new era of productivity and
innovation, with a focus on
achieving sustainable growth
and enhancing customer
satisfaction. For instance, we are
already witnessing the
deployment of driverless trucks
for long-haul transportation in
some parts of the world. These
vehicles use advanced sensors
and machine learning
algorithms to navigate through
roads and highways safely and
efficiently. Similarly, there are
ongoing pilots for autonomous
last mile deliveries using
sidewalk robots and drones.
These innovative technologies
have the potential to
revolutionize the delivery
industry by enabling faster and
more efficient transportation of
goods. Inside warehouses,
mobile robots play a vital role in
automating various tasks such 

solution for businesses looking
to optimize either supply chain
operations. The risk of supply
chain disruption. It can also
optimize warehouse labor,
inventory levels, and freight
consolidation policies as
conditions evolve, ensuring that
resources are efficiently utilized.

as picking, packing, and
managing inventory. These
robots use advanced algorithms
and sensors to navigate
through the warehouse and
carry out tasks with minimal
human intervention. This not
only reduces operational
redundancies and labor
expenses but also ensures faster
and more accurate order
fulfilment. The integration of
autonomous vehicles, drones,
and mobile robots in processes
automation will bring
significant benefits to the
industry by making it more
efficient, accurate, and cost-
effective.

Blockchain is a decentralized
and transparent technology
that has recently gained
popularity due to its potential to
revolutionize supply chain
operations. This technology
works by creating a distributed
ledger that allows all parties
involved in the logistics network,
such as suppliers, carriers,
customs authorities, 

Blockchain for Enhanced
Visibility, Security and

Compliance
Overall, the adoption of AI-
powered logistics systems offers
significant benefits for both
logistics providers and their
customers. By optimizing their
operations, logistics providers
are able to reduce costs,
increase efficiency, and improve
their liability of their services,
resulting in a better experience
for their customers. 

Autonomous Vehicles and
Robots to Automate

Operations

77 THE LOGISTICS PULSE



Sensors and Connectivity to
Unlock Value from Data

Industry 5.0 Will Redefine
Logistics

As logistics infrastructure
becomes more sophisticated,
companies are increasingly
utilizing sensors and
connectivity to gain deeper
insights into their operations. By
collecting and analyzing data
from various sources, logistics
companies can make better-
informed decisions that lead to
improved efficiency and cost
savings. For example, IoT
telemetry can help trucking
fleets optimize their routes,
monitor vehicle performance,
and reduce fuel consumption.
By tracking shipment
conditions such as temperature,
humidity, and shocks in real-
time, logistics companies can
minimize spoilage and waste.

logistics operate. It is a
transformative shift that
involves the integration of
advanced technologies such as
AI, autonomous transportation,
blockchain, and IoT sensors.AI-
driven platforms will provide
dynamic visibility that will help
logistics companies optimize
their operations by predicting
and identifying potential
bottlenecks and inefficiencies.
This will enable companies to
make informed decisions that
will improve their supply chain
and logistics processes.
Autonomous transportation will
reshape logistics by allowing for
the transportation of goods
without the need for human
intervention. This will lead to
the development of new
logistics assets and workflows
that will be more efficient and
cost-effective. Blockchain
technology will underpin
transparency, automation, and
security across fragmented
networks. This will enable
logistics companies to track
their goods from the point of
origin to the point of delivery,
which will increase
transparency and reduce the
risk of fraud.

Industry 5.0 will enable on-
demand, resilient and
sustainable supply chain
networks that can quickly adapt
to the demands of the future
global economy. Companies
that adopt this transformation
will gain a significant
competitive advantage.

Beyond this, logistics
companies can use aggregated
data flows to identify larger
patterns and trends that inform
strategic decisions. For instance,
they can analyze data to
determine the most efficient
network design, identify areas
where infrastructure
investments are needed, and
optimize resource planning.

 Overall, the integration of
sensors and connectivity in
logistics infrastructure has
provided companies with a
wealth of data that can be used
to optimize operations, reduce
costs, and improve customer
satisfaction.

Industry 5.0 represents a
significant change in the way
global supply chains and 

IoT sensors will help derive
value from connected
equipment and shipments.
These sensors will enable
logistics companies to track the
location,temperature, and
condition of their goods in real
time. This will help companies
optimize their logistics
processes and improvethe
quality of their services.
By embracing these advanced
technologies, logistics
companies will be able to
deliver unprecedented
customer-centricity, flexibility,
efficiency, and sustainability. 

Bsc (Hons) Business Communications
(Plymouth University- UK)

K. K. Nayanama Perera
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In recent years, road safety has
emerged as a critical concern
around the world, including Sri
Lanka. Along with the
increasing number of vehicles
on the roads and the growing
complexity of traffic patterns,
the need for effective solutions
to prevent accidents has never
been more pressing.
Fortunately, advancements in
artificial intelligence (AI) and
predictive analysis offer
promising avenues in
addressing this issue.

According to the latest available
statistics, road traffic accidents
remain a significant public
health issue in Sri Lanka.
Despite being a relatively small
island, there are almost 8
million vehicles on the road,
with 50% of them accounting to
two - wheelers. While the road
network is decently maintained
most of the time, illumination
has become a grave concern
due to the energy crisis, both on
normal roads and highways.
Additionally, other concerns
related to drivers and
pedestrians lead to
approximately 7 fatalities daily
in Sri Lanka.

immense human suffering but
also impose a significant
economic burden on society in
terms of healthcare costs,
productivity loss, and property
damage.
Moreover, vulnerable road users,
including pedestrians, cyclists,
and motorcyclists, are indirectly
affected by road traffic
accidents in Sri Lanka. Factors
such as the lack of proper
infrastructure, reckless driving
behaviour, inadequate
enforcement of traffic laws, and
limited access to emergency
medical services contribute to
the high incidence of accidents.

Statistics on Road Safety
Incidents in Sri Lanka:

The Role of AI in Road Safety

AI technologies such as
computer vision, machine
learning, and natural language
processing have the potential to
revolutionize road safety
management. One of the most
significant applications of AI in
this domain is in the
development of intelligent
transportation systems (ITS).
These systems leverage data
from various sources, including
traffic cameras, sensors, and
GPS devices, to monitor and
manage traffic flow in real-time.
By analysing vast amounts of
data, AI algorithms can detect
patterns and anomalies that
humans might not see. For
example, AI-powered traffic
management systems can
identify congestion hotspots,
predict traffic accidents before 

One might think that for a
developing country like ours,
these solutions are far-fetched,
impossible to implement, and
will come at a higher cost.
However, at Unilever Sri Lanka
(USL), the largest Fast Moving
Consumer Goods (FMCG)
company, road safety is not just
a promise but a commitment.
To enhance safety during the
distribution of our Finished
Goods (FG’s) to a large network
of business partners spread
across the country, many AI-
based technologies have
already been implemented.
These technologies have helped
us, as a responsible
organization, to reduce
accidents related to violations of
set standards issued to drivers,
such as not using mobile
phones during travel, not taking
adequate rest during a long
journey, and speeding.
Additionally, an AI-backed
camera system set up in
delivery trucks has enabled USL
to monitor and track driver
behaviours that need
correction, mostly in the areas
of not wearing seat belts, driver
fatigue, distracted driving, and
mobile phone usage while they
are behind the wheel.

INTEGRATING AI AND PREDICTIVE
ANALYSIS FOR ENHANCED ROAD SAFETY

IN SRI LANKA

In 2021, the country recorded
over 27,000 road traffic
accidents, resulting in more
than 2,500 fatalities and
thousands of injuries. These
incidents not only cause 

they occur, and even optimize
traffic signal timings to reduce
congestion and enhance safety.
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 accidents are more likely to
occur. For instance, predictive
analysis can help authorities
identify stretches of road with a
high incidence of accidents and
prioritize them for infrastructure
improvements such as adding
traffic signals, installing speed
bumps, or widening lanes.
Moreover, predictive models
can also inform targeted
enforcement efforts, such as
deploying traffic police to areas
where the likelihood of
accidents is elevated.

Route risk assessment and
issuing weather alerts to trucks
leaving the DC at Unilever are
some initiatives implemented
at USL. These measures ensure
drivers are well-prepared and
able to navigate their journeys
without surprises, giving them
adequate time to avoid areas of
concern.

GPS and AI backed Cameras
for monitoring and tracking
the vehicles and driver
behaviour

Another tool used during
operations is the tracking of
vehicles on the move through
GPS tracking mechanisms. This
helps the Driver Management
Centre (DMC) established at the
DC monitor to track drivers on
basic requirements such as
whether they are traveling at
mandated speed limits or if
road diversions have been
taken. If violations are observed,
the information gathered can
be used to advise drivers.
The data extracted through the
system is monitored by the
DMC, which is set up at the DC
of USL, and used as information
to share with drivers during
their counselling sessions
conducted periodically.

Predictive Analysis for
Accident Prevention: Our Responsibility towards

Road safety 

Enhancing road safety
demands a multifaceted
approach that integrates
technology, policy interventions,
and community engagement.
Sri Lanka can proactively
prevent accidents, save lives,
and foster safer roads for all
users by harnessing AI and
predictive analysis. However, it's
crucial to implement these

Predictive analysis plays a
crucial role in preventing road
accidents by forecasting
potential risks and taking
proactive measures to mitigate
them. By analysing historical
accident data, weather
conditions, road infrastructure,
and other relevant factors,
predictive models can identify 
high-risk areas and times when 
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Head of Customer Service and
Logistics 

Unilever - Sri Lanka

As a large corporation actively
driving safety agendas,
investing in technology and
new training methods is
imperative. Providing
employees with learning
opportunities to enhance their
road safety skills and
mindfulness is crucial.
Following the example set by
USL, it's essential to mandate
defensive driving training for all

Gaming Modules for Training
for Drivers 

 technologies ethically and
responsibly, addressing privacy
concerns and potential data
biases. Joint efforts from
government agencies, civil
society organizations, and the
private sector, Sri Lanka can
pave the way for a safer and
more sustainable transportation
system for future generations.

drivers representing the
company. Introducing
innovative learning approaches
such as gaming modules can
generate interest in navigating
challenges encountered during
transit. Fostering a safety
culture is a collective
responsibility shared by
organizations, the onus of
driving change and promoting
safety lies with each and every
one of us in the logistics and
transportation sector. This
collective effort has the
potential to bring about
significant change in our
country for the future and
generations to come.

Rumal Fernando
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