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INTRODUCTION

Introduction

The modern supply chain faces numerous challenges,
primarily driven by its increasing complexity and
globalization. The potential for disruption grows

as supply chains extend across multiple countries

and continents.

Natural disasters, pandemics, geopolitical tensions, and
fluctuating market demands can severely impact the supply
chain. Moreover, consumer expectations for faster, more
reliable delivery have never been higher, adding additional

pressure on supply chain systems to perform flawlessly.

This white paper highlights the critical importance of real-time

visibility in supply chains.

It will provide an in-depth discussion of how real-time data
can enhance supply chain resilience and offer insights into
the technologies and strategies businesses can adopt to
improve their supply chain operations. The ultimate goal is to
demonstrate that real-time visibility is not just a competitive

advantage but a necessity to remain profitable.

A resilient supply chain offers
numerous benefits

Improved Risk Mitigation

By anticipating and preparing for potential
disruptions, businesses can reduce the impact
of these events on their operations.

Enhanced Customer Satisfaction

A resilient supply chain ensures that products are
delivered on time despite disruptions, leading

to higher customer satisfaction.

Better Response to Disruptions

Businesses with a resilient supply chain more
quickly recover from disruptions, minimizing

downtime and associated costs.

PubNub

PubNub © 2024 1



THE CONCEPT OF SUPPLY CHAIN RESILIENCE & THE ROLE OF REAL-TIME VISIBILITY IN SUPPLY CHAIN MANAGEMENT

Definitions

For this white paper, we are defining supply chain resilience as the ability of a supply chain to prepare for, respond
to, and recover from unexpected disruptions. A resilient supply chain can maintain its core functions and continue to
deliver products to customers despite adverse conditions. This resilience is crucial for mitigating risks, ensuring
continuous operations, and maintaining customer trust and satisfaction.

Common attributes of a resilient supply chain

N2

Flexibility Agility

The ability to adapt to The capability to
changes quickly respond rapidly to

and efficiently disruptions or changes

in demand

.
Gey

Redundancy Risk Management
Having backup systems |dentifying potential
and alternative sources risks and developing

to maintain operations strategies to mitigate
during disruptions them

The Role of Real-Time Visibility in Supply Chain

Management

Real-time visibility (RTV) in the supply chain refers to tracking and
monitoring the movement of goods and materials as they move
through the supply chain, from suppliers to manufacturers to retailers
and ultimately to the end consumers. This is achieved by integrating
various technologies such as loT sensors, GPS, and RFID. These
technologies provide continuous, up-to-date information about
product location, status, and condition.

Knowing an asset’s precise location, status, or condition offers several

cascading benefits.
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Real-time updates can help create better inventory management

practices and better customer service with the aid of accurate delivery

estimates and updates. But this real-time data also allows businesses
to make informed decisions quickly for improved decision making.

It identifies bottlenecks and inefficiencies immediately while ensuring
all stakeholders can access the same information, promoting
transparency and accountability throughout the supply chain. We will
go into these benefits in greater detail in the following sections.
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THE BENEFITS OF REAL-TIME VISIBILITY

The Benefits of Real-time
Visibility

By providing timely and accurate information, RTV
enables better decision-making, proactive risk
management, and improved operational efficiency.

Early Detection
of Disruptions

Real-time visibility systems constantly monitor various aspects of the
supply chain, including inventory levels, shipment locations, and
supplier performance. This continuous, proactive monitoring allows
businesses to detect potential disruptions early, such as shipment
delays, production issues, or unexpected demand spikes.

But it’s not just about monitoring in real-time. By leveraging predictive
analytics, companies can forecast potential issues before they occur.
For example, weather data can be integrated with shipment tracking
to anticipate delays due to severe weather conditions, allowing for
preemptive rerouting of shipments and customer notifications.

Alert Systems are also imperative for early detection. RTV solutions
often include alert systems that notify supply chain managers of any
anomalies or deviations from the plan. These alerts enable immediate
action to mitigate the impact of potential disruptions.

] Optimized Inventory

Management

Real-Time Inventory Tracking is another important factor in supply
chain resilience. RTV provides accurate, up-to-date information

on inventory levels across the supply chain. This allows businesses
to track and maintain optimal inventory levels, reducing the risk of

stockouts and overstocking.

With real-time data, businesses can implement just-in-time inventory
strategies, ensuring that materials and products arrive exactly when
needed, reducing holding costs and minimizing the risk

of obsolescence.

Real-time visibility enhances demand forecasting by providing
accurate, current data on sales and market trends. Businesses can
adjust their inventory levels based on real-time demand signals,

improving responsiveness to market changes.
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i;% Faster Response
and Recovery Times

But what happens when a disruption occurs despite a team’s
best efforts? Access to real-time data empowers supply chain
stakeholders to make quick, informed decisions in cases such

as a supplier delay or a transportation breakdown. Real-time

information allows for immediate assessment and action,
reducing downtime and minimizing the impact on operations.

RTV also enables dynamic rerouting of shipments and resources in
response to disruptions. For example, if a primary transportation route
is blocked, the system can quickly identify and implement an
alternative route, ensuring timely delivery.

If your solution has real-time alerts and notifications, stakeholders can
be automatically notified of the changes.

Teams with access to real-time data can efficiently allocate resources
wherever they’re most needed. During a disruption, businesses can
quickly identify where additional resources, such as inventory or
manpower, are needed and reallocate them accordingly to maintain
operations.

i&( Enhanced Customer Service
and Satisfaction

When businesses can provide accurate delivery estimates to
customers and customers can track their orders in real-time, this
increases transparency and trust between the parties involved and
can lead to more customer loyalty.

When disruptions occur, businesses can proactively inform customers
and provide alternative solutions, such as expedited shipping or

alternative products, enhancing customer satisfaction.

PubNub © 2024 3



THE BENEFITS OF REAL-TIME VISIBILITY

@ Better Collaboration and
Communication Among

Stakeholders

One of the hallmarks of an efficient and resilient supply chain

is a unified platform where all stakeholders, including suppliers,
manufacturers, logistics providers, and retailers, can access the same
information. This shared platform fosters better collaboration and
coordination, ensuring all parties are aligned and respond cohesively
to disruptions.

A benefit of having a unified platform is the transparency achieved
across the supply chain.

Stakeholders can see real-time updates on the status of shipments,
production schedules, and inventory levels, which reduces misunder-
standings and enhances trust.

Having end-to-end, real-time visibility enables a coordinated
response when disruptions occur. For example, when a supplier faces
a production issue, the visibility system can alert both the supplier
and the manufacturer, allowing them to collaboratively find a solution,
such as sourcing materials from an alternative supplier.
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Enhanced Risk Management

Monitoring risk factors, such as supplier reliability,
transportation conditions, and geopolitical events, can help

businesses proactively address potential threats.

Real-time data supports scenario planning and what-if analyses to
help businesses manage supply chain risk. Based on real-time
information, businesses can simulate different disruption scenarios
and develop contingency plans, ensuring they are prepared for
various eventualities.

Another important benefit of real-time visibility is continuous
monitoring and improvement of supply chain processes.

By analyzing real-time data, businesses can identify areas for
improvement, implement changes, and track the impact of these
changes over time, leading to a more resilient supply chain.
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IMPLEMENTATION OF REAL-TIME VISIBILITY SOLUTIONS

Implementation of Real-Time

Visibility Solutions

Key Considerations

Implementing RTV solutions in supply chains requires
careful planning and strategic decision-making

to ensure successful integration and optimization.
Here are key considerations to keep in mind:

Assessing Current Supply Chain Processes
|dentifying Critical Points for Real-Time Visibility
Choosing the Right Technology and Partners

Tech Stack Selection and Integration

) N N N NN

Scalability and Future-Proofing

ﬁ Assessing Current Supply Chain
Processes

Once the groundwork has been laid with an assessment, the next
step is to identify the critical bottlenecks and pain points in the supply
chain where delays or disruptions are most likely to occur. These are
the areas that will benefit the most from timely interventions.

Focus on high-value processes and activities that significantly impact
the overall performance of the supply chain, such as order fulfillment,
inventory management, and transportation. Real-time visibility in

these areas can lead to substantial efficiency gains and cost savings.

}@ |dentifying Critical Points for
Real-Time Visibility

Once the groundwork has been laid with an assessment, you must
identify the critical bottlenecks and pain points in the supply chain
where delays or disruptions are most likely to occur. These are the
areas where real-time visibility can provide the most value

by enabling timely interventions.

Focus on high-value processes and activities that significantly impact
the overall performance of the supply chain, such as order fulfillment,
inventory management, and transportation. Real-time visibility in

these areas can lead to substantial efficiency gains and cost savings.
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@ Choosing the Right Technology
and Partnhers

Once you understand which parts of your supply chain need RTV
most, you will need to select the appropriate hardware and software
technologies to support implementation, such as loT sensors, GPS
tracking, RFID, and advanced data analytics tools. Consider their
scalability, compatibility, and ease of integration with existing systems.

Ensure that the chosen technology seamlessly integrates with ERP,
WMS, TMS, and other supply chain management systems. This
integration is crucial for a unified view of the supply chain and efficient
data flow. Partner with reliable technology providers and consultants
with expertise in implementing real-time visibility solutions. Their
experience and support can significantly reduce implementation risks
and ensure a smoother transition.

@ Planning and Strategy
Development

When developing your visibility strategy, define clear objectives and
goals for implementing real-time visibility solutions. These should align
with the overall business strategy and address the pain points
identified during the assessment phase. Develop a detailed
implementation roadmap that outlines the key milestones, timelines,
and resources required for the project. This roadmap should include
pilot testing, phased rollouts, and full-scale deployment plans.

You will need to allocate the necessary resources—including budget,
personnel, and technology infrastructure—to support the
implementation process. It’'s important that all stakeholders be aware

of their roles and responsibilities.
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IMPLEMENTATION OF REAL-TIME VISIBILITY SOLUTIONS

1% Tech Stack Selection and

o O

Integration

Once the necessary planning and hardware/software
technology have been selected, it will be time to select the tech
stack to integrate real-time visibility into your supply chain.
Evaluate whether off-the-shelf solutions meet your needs or if
custom development is required.

There are pros and cons to both building a solution in-house
and partnering with an outside party. Custom solutions can be
tailored to specific requirements but may require more time and
resources. Be sure to keep in mind roadmap projects that may
have to be postponed if you utilize internal resources to

incorporate real-time visibility into your solution.

Utilize APIs and SDKs to facilitate integration with existing systems.
This ensures that real-time data can flow seamlessly between different
platforms and applications.

Implementing robust data security measures to protect sensitive
information at this stage is also imperative. These include encryption,
secure access controls, and regular security audits to prevent data
breaches and ensure compliance with regulations.
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D'Z Scalability and Future-Proofing

The last consideration that must be made is scalability and future-
proofing. Ensure the chosen technologies and solutions are scalable
to accommodate future growth. This includes handling increased data
volumes, additional users, and expanded operations. Develop
strategies for changing market conditions, customer demands, and
technological advancements. Flexibility and agility are key to
maintaining a resilient and efficient supply chain.

After real-time visibility has been implemented in your supply chain,
it’s still important to stay informed about emerging technologies and
trends that could enhance real-time visibility—plan for potential
upgrades and integrations to keep the supply chain ahead

of the curve.
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PUBNUB & REAL-TIME VISIBILITY

PubNub & Real-Time Visibility

PubNub offers a powerful solution for building,
managing, and optimizing supply chain applications
driven by real-time data.

The real-time tracking and monitoring capabilities gained
using the PubNub platform for app development are key
to obtaining supply chain visibility.

Whether you’'re utilizing a network of loT sensors, RFID tags,
or GPS trackers, PubNub can facilitate continuous data
collection and instant data streaming. This ensures that every
aspect of the supply chain, from raw materials to final product
delivery, is continuously monitored and updated in real-time.
Whether it’s shipment or vehicle locations, inventory levels,
or shipment temperatures, statuses are constantly tracked,
providing comprehensive, up-to-date information that reflects

the current state of the supply chain.

The PubNub platform benefits all supply chain stakeholders

by enabling real-time collaboration and communication.

PubNub

It provides a unified communication platform that connects

suppliers, manufacturers, logistics providers, and customers.

All stakeholders have access to the same data, facilitating
seamless coordination and swift resolution of issues. Instant
alerts and notifications about critical events, such as delays
or deviations, enable timely responses and minimize the

impact of disruptions.

PubNub significantly enhances real-time visibility in supply
chains through its real-time data streaming, advanced
analytics, robust communication platform, and stringent
security measures. By integrating PubNub into their
operations, businesses can achieve a more transparent,

efficient, and resilient supply chain.

é) Learn more at www.PubNub.com
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