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CHAPTER 1

Key insights
Cold chain logistics relies on temperature-controlled storage, specialized 
packaging, refrigerated transportation and near real-time monitoring. ​

Maintaining consistent temperatures, ensuring regulatory compliance and 
managing equipment reliability are significant challenges in cold chain 
logistics. ​

Advanced sensors and fleet management software enhance cold chain 
operations by providing near real-time monitoring, optimizing routes, ensuring 
regulatory compliance and improving overall efficiency.

Do you know how much product spoilage is costing you? The UN estimates that 12% of 
spoiled food is the result of ineffective refrigeration, and even one broken link in the cold 
chain can ruin a shipment. 

If temperature-sensitive products like food and beverages aren’t fresh when they arrive 
at their destination, transport fleets can pay the price — and the costs can add up. The 
product itself may be unsellable. There are labor, product disposal and replacement 
costs. There may be insurance and compliance implications as well as reputational harm 
that leads to loss of business.

A reliable cold chain ensures perishable products such as food, beverages, 
pharmaceuticals and chemicals remain safe and effective throughout their journey. 
In this ebook, we’ll explore the components of cold chain transport, the challenges of 
maintaining cold chain integrity and economic and regulatory demands, and how fleet 
management software can help you reduce waste, ensure compliance, enhance customer 
satisfaction and save you money.

https://openknowledge.fao.org/handle/20.500.14283/cc0923en
https://www.geotab.com/
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CHAPTER 2

What is cold chain logistics?
Cold chain logistics is a specialized, temperature-sensitive logistics process that ensures products 
stay within a specific temperature range as they travel from their source to their destination. The main 
components of cold chain logistics are refrigerated storage, transport and packaging. We’ll look at 
each of these in greater detail below.

Cold chain transportation helps maintain product quality for perishable or temperature-sensitive 
items such as fresh food, beverages, pharmaceuticals and chemicals. It also helps fleets meet strict 
regulatory standards.

Goods are collected and 
stored in a climate-controlled 

facility

Step 1 Step 2 Step 3 Step 4
Goods are packaged using 

specialized materials
Goods are transported in 

a refrigerated truck
Goods are delivered to 
their final destinations

https://www.geotab.com/


How advanced cold chain management can reduce waste, cut costs and support compliance	 3

01	 Key insights

02	� What is cold chain 
logistics?

03	� Cold chain 
components

04	� Four key challenges 
in cold chain logistics

05	� Cold chain logistics 
best practices

06	 �How fleet 
management 
software benefits 
your cold chain

07	� Improve cold chain 
logistics with Geotab

CHAPTER 3

Cold chain components
Cold chain logistics involves several critical elements that work to preserve 
temperature-sensitive products throughout the entire supply chain. Each component 
— from specialized storage facilities to advanced monitoring systems — helps 
maintain the integrity, safety and compliance of perishable goods.

Storage
Storage is the first step in the cold chain, where products undergo 
conditioning in temperature-controlled environments. Dedicated 
refrigerated warehouses and cold rooms keep products at 
specified temperatures to maintain freshness and prevent 
spoilage immediately after production. 

This foundational step ensures that all items retain quality before 
you further process or ship them.

Packaging 
Cold chain packaging uses specialized materials and solutions to 
maintain consistent temperatures during transportation. 

Insulated boxes, gel packs, dry ice and phase change materials 
are examples of such materials that create protective barriers 
against heat and cold fluctuations. These solutions stabilize the 
product’s temperature and safeguard against physical damage.

https://www.geotab.com/
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Temperature-controlled transportation 
Cold chain transportation, or cold chain shipping, relies on vehicles and 
containers engineered to maintain precise temperature conditions. 

Refrigerated trucks, railcars and specialized shipping containers (reefers) are 
all essential parts of the cold chain. This specialized shipping mode ensures 
the products remain safe and effective from origin to destination.

Monitoring and analytics 
Effective cold chain transportation continuously monitors temperature and 
humidity levels using advanced technologies such as “internet of things” 
(IoT) sensors, radio-frequency identification (RFID) tags and digital data 
loggers. These near real-time monitoring systems provide actionable insights 
and alerts, enabling quick interventions when temperature deviations occur. 

Compliance and regulations 
Fleets must follow robust documentation and quality control measures to 
protect product efficacy and consumer safety. Strict adherence to industry 
regulations and guidelines ensures that every aspect of the process complies 
with health and safety standards. 

Some common U.S. guidelines include:

•	 Hazard Analysis and Critical Control Points (HACCP) for food safety

•	 Food Safety Modernization Act (FSMA)

•	 FDA and USDA requirements

•	 Good Distribution Practices (GDP) for pharmaceuticals

https://www.geotab.com/blog/iot-fleet-management/
https://www.geotab.com/blog/iot-fleet-management/
https://www.geotab.com/blog/using-rfid-with-telematics-technology/
https://www.geotab.com/blog/what-is-an-eld/
https://www.geotab.com/blog/what-is-an-eld/
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/hazard-analysis-critical-control-point-haccp
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/food-safety-modernization-act-fsma
https://www.fda.gov/food/guidance-documents-regulatory-information-topic-food-and-dietary-supplements/sanitation-transportation-guidance-documents-regulatory-information
https://www.ams.usda.gov/sites/default/files/media/FSIS%20Safety%20and%20Security%20Guidelines%20for%20the%20Transportation%20and%20Distribution%20of%20Meat%2C%20Poultry%2C%20and%20Egg%20Products.pdf
https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/compliance-post-authorisation/good-distribution-practice
https://www.geotab.com/
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CHAPTER 4

Four key challenges in cold chain logistics
Maintaining an end-to-end temperature control for perishable goods presents several challenges that can disrupt the overall cold chain distribution process. 

1 Regulatory compliance 
Accurate documentation and thorough reporting are critical in cold chain 
logistics management. Inaccurate records can result in compliance 
issues, leading to costly recalls or penalties that can harm a company’s 
reputation.

Strict regulatory guidelines require detailed records at every stage 
to prove that products have been maintained consistently within the 
specified temperature ranges. Meticulous documentation also helps 
verify that products, especially perishable foods and pharmaceuticals, 
meet both domestic and international standards.

2 Weather conditions 
Extreme weather conditions are a major challenge in end-to-end cold 
chain management. Sudden temperature fluctuations caused by heat 
waves, cold snaps or other climatic events can disrupt the delicate 
balance required for maintaining safe product temperatures. 

These weather-induced variations can lead to temperature changes 
that compromise product safety and quality. Your cold chain logistics 
management systems must be robust enough to counteract external 
conditions, for example through enhanced insulation, backup power 
sources and reliable refrigeration technology.

3 Lack of visibility 
Fleet managers need near real-time visibility in cold chain distribution to 
promptly detect and address deviations in temperature or humidity. Even minor 
temperature anomalies that go unnoticed increase the risk of product spoilage. 
For consistent temperature control and management, it’s crucial to deploy 
technologies that offer continuous tracking and instant communication. These 
technologies help ensure swift corrective actions and maintain product quality.

4 Equipment failure
Equipment failure poses significant risks in cold chain logistics. Even brief 
disruptions can lead to temperature changes that compromise products. 

Vehicle failures that cause delays — minor or major — can strain refrigeration 
units and force trucks to redirect deliveries to nearby locations instead of their 
intended destination in order to avoid a breakdown in the end-to-end cold chain. 
Such unexpected events endanger product safety and can result in substantial 
financial losses due to waste, increased maintenance costs and potential claims 
from customers.

Choosing a fleet tracking solution specific to your needs can minimize the 
harmful impacts of most cold chain problems. For instance, if you transport only 
food items, a food and beverage fleet management solution can support your 
unique challenges.

https://www.geotab.com/industries/food-beverage-fleet/
https://www.geotab.com/
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CHAPTER 5

Cold chain logistics best practices
Here are some practices to mitigate cold chain transportation risks, optimize operations and ensure end-
to-end product safety throughout the cold chain distribution process.

Invest in advanced temperature 
monitoring
Deploy IoT-enabled sensors, digital 
data loggers and remote monitoring 
systems to continuously track 
temperature and humidity.

Maintain vehicles and containers
Regularly inspect, maintain and 
upgrade refrigerated trucks, railcars 
and shipping containers to meet 
performance standards.

Enhance staff training and 
communication
The trucking industry invests $14 
billion in safety measures annually 
— and for good reason. Regular 
training sessions can reduce human 
error and boost employee safety.

Optimize transportation routes
Analyze route options using advanced 
analytics and mapping tools to select paths 
that minimize transit times and exposure to 
adverse weather conditions.

Implement packaging solutions
To further protect goods during transit, utilize 
specialized cold chain packaging materials, 
such as insulated boxes, gel packs, dry ice and 
phase change materials.

Establish clear documentation
Maintain comprehensive records, including 
temperature logs, maintenance reports and 
compliance documentation at every stage of 
the supply chain.

Prioritize predictive maintenance
Use historical data and predictive analytics 
to anticipate equipment failures before they 
occur.

https://www.geotab.com/fleet-management-solutions/cold-chain-management/
https://www.geotab.com/fleet-management-solutions/cold-chain-management/
https://www.geotab.com/fleet-management-solutions/fleet-maintenance/
https://www.geotab.com/blog/trucking-industry-statistics/
https://www.geotab.com/blog/trucking-industry-statistics/
https://www.geotab.com/blog/route-optimization/
https://www.geotab.com/blog/predictive-maintenance/
https://www.geotab.com/
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CHAPTER 6

How fleet management 
software benefits your 
cold chain
Fleet tracking systems tailored for cold chain freight offer a powerful way 
to optimize operations, reduce fleet management costs and ensure product 
integrity throughout the entire distribution process. 

These systems integrate near real-time monitoring, intelligent route planning 
and automated compliance tools providing comprehensive visibility into 
all your assets and operations in one platform helping you deliver products 
safely while boosting overall efficiency and customer satisfaction.

Here are some key benefits of using a fleet management solution:

Reduced product spoilage
Advanced tracking systems continuously monitor storage 
and product temperatures and other critical factors, enabling 
immediate corrective action when issues arise.

Increased efficiency 
Automated route optimization and real-time vehicle tracking help 
fleets reduce transit times and fuel consumption by avoiding 
delays due to traffic congestion and adverse weather, leading to 
lower operational expenses.

https://www.geotab.com/blog/fleet-costs/
https://www.geotab.com/blog/route-optimization/
https://www.geotab.com/
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Enhanced compliance
A fleet compliance solution automatically logs temperature data, 
maintenance records and other key metrics to support stringent 
regulatory reporting.

Improved customer experience
When combined with a cold chain management solution, fleet 
tracking software significantly enhances customer satisfaction by 
minimizing product spoilage and shipment delays and ensuring the 
consistent delivery of high-quality goods.

Industry-standard integrations
An effective cold chain solution has to work with all the temperature-
controlled vehicles in your fleet, including Thermo King® reefers. The 
MyGeotab platform easily integrates data directly from Thermo King 
units for complete operational visibility (for North America only).

When choosing a fleet management solution, always prioritize the one that caters 
to your industry and needs. For instance, if your business mostly transports food 
products, choose a solution that is customized for food and beverage transportation.

A

B

1
2

4

3

1

2

3

4

Near real time temperature Door access control

Customized temperature 
compartments 

Data tracking and 
notifications

https://www.geotab.com/fleet-management-solutions/compliance/
https://www.geotab.com/fleet-management-solutions/cold-chain-management/
https://www.geotab.com/industries/food-beverage-fleet/
https://www.geotab.com/
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CHAPTER 7

Improve cold chain 
logistics with Geotab
Effective cold chain logistics is a complex task, but a comprehensive 
transportation and logistics fleet management solution can simplify the 
process. 

By offering near real-time monitoring, including live data on cargo 
temperatures, refrigeration unit status and door activity, Geotab’s Cold 
Chain Solution enables fleets to take immediate corrective actions as 
soon as temperature deviations occur, ensuring temperature-sensitive 
goods stay within specified ranges throughout transportation.

Learn more about Geotab's Cold Chain Solution here.

https://www.geotab.com/fleet-management-solutions/cold-chain-management/
https://www.geotab.com/
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About Geotab
Geotab is a global leader in connected vehicle and asset solutions, 
empowering fleet efficiency and management. We leverage advanced data 
analytics and AI to transform fleet performance, safety, and sustainability, 
reducing cost and driving efficiency. Backed by top data scientists and 
engineers, we serve over 55,000 global customers, processing 80 billion 
data points daily from more than 4.7 million vehicle subscriptions. Geotab 
is trusted by Fortune 500 organizations, mid-sized fleets, and the largest 
public sector fleets in the world, including the US Federal Government. 
Committed to data security and privacy, we hold FIPS 140-3 and FedRAMP 
authorizations. Our open platform, ecosystem of outstanding partners, and 
Marketplace deliver hundreds of fleet-ready third-party solutions. This year, 
we're celebrating 25 years of innovation. Learn more at www.geotab.com 
and follow us on LinkedIn or visit Geotab News and Views.

Learn more at www.geotab.com and follow @GEOTAB on social media.

This ebook is intended to provide information and encourage discussion on topics of 
interest to the telematics community. Geotab is not providing technical, professional or 
legal advice through this white paper. While every effort has been made to ensure that the 
information in this white paper is timely and accurate, errors and omissions may occur, 
and the information presented here may become out-of-date with the passage of time.

©2025 Geotab Inc. All rights reserved. Geotab and the Geotab logo are trademarks  
of Geotab Inc.

https://www.geotab.com/
https://www.geotab.com/
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