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How we got here…

5G is the next big leap in mobile data communications. G stands for ‘Generation’, or the specific 
evolutionary stage of the technology’s development. The evolution in data speeds has been characterised 
by the terms 2G, 3G, 4G and now 5G. Users of mobile devices have relied on the network providers to 
deliver reliable connectivity almost anywhere and, at the same time, improve the speed at which data can be 
sent and received.

These increases in speed have also resulted in a constant improvement in capability.
• The original mobile phones primarily enabled voice calls over a cellular network (1G) 
• The advent of short message services (SMS) or text messaging, was introduced and recognised as a 

(2G) service
• As mobile devices become more sophisticated, network upgrades enabled much higher data transfer 

rates resulting in basic web browsing becoming possible on the move. These were the (3G) networks and 
transformed what people thought could be done by mobile devices. The impact of this was amplified by 
the introduction of devices such as the iPhone, that were able to provide a user interface similar to that 
found on personal computers.

• The introduction of (4G) introduced a huge leap in network speed and capability. This allowed reliable 
video streaming and calling, enhanced interactive data services and the integration of powerful mobile 
devices into enterprise networks. 

• (5G) will take all of this to another level.

With each increase in network speed, the networks themselves usually become more accessible and more 
reliable. This translated into fewer dropped calls, improved area coverage, and less power consumption.

So, as the technology has improved, the speed of data transfer has increased dramatically. These are 
realistic average speeds and although the theoretical maximum speeds are much higher, other variable 
factors (no. of users, range to base station, etc.) can often prevent the maximum speeds being achieved.

The practical impact has been an explosion in the global usage of mobile devices, something we at Ti have 
previously commented on. This has also extended the reach and capability of technology platforms for 
businesses and obviously consumers.

The 5G Difference.

5G networks and 5G capable devices will be such a step change in performance that they have the potential 
to change how we design and use information services. Until recently, many corporate information services 
were designed to be delivered across some form of fixed line network. This was either through a wi-fi router 
linked to your home or office broadband network, or via a very high-speed Ethernet or fibre cable directly 
linked to the device. 
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Comparison of average download speeds

Generation Capability Speed

1G Mobile calling 9.6 Kbps (similar to a dial up model)

2G Text messaging 0.2 Mbps

3G Mobile browsing 4 Mbps

4G Video streaming 45 Mbps

5G Intelligent networks 200 Mbps (1-10 Gbps possible)
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5G networks can often match or exceed the speeds delivered across these fixed line networks. This is 
significant, because fixed line networks, by definition, restrict the delivery of the information services they 
carry only to the end of the fixed line. As an example, a high definition CAD application is only accessible on 
a workstation attached to a physical line. But a 5G network can deliver data to a mobile device running the 
same application to wherever the user happens to be – so a tablet device could run the same CAD 
simulation for an engineer standing inside an airliner being built, or project an anatomical guide onto a 
surgeons VR glasses as he operates on a patient.

The other major improvement with 5G technology concerns network latency. This is the time a data request 
takes to move from the connected device into and across the network and then return with the response to 
the request. Think of this a bit like water being pushed through a hosepipe. The hose may be able to deliver 
a stream of water at very high speed, but the diameter of the hose restricts how much can be pushed 
through it any one time. Data networks are similar. You can have a very high-speed end to end transmission, 
but if the data cannot be pushed into the network or pulled out fast enough, the ultimate speed is 
compromised.

5G networks have very low latency so, as a comparison, a 3G network has an average latency of 250 
milliseconds, a 4G network has a latency of 50 ms, a 5G network has a latency of less than 10ms. To put 
this in context, the human brain struggles to process images from the eyes at less than 12 ms, so anything 
less than this is perceived as ‘instant’. 

This means that technology can begin to react in ‘real-time’, with all of the implications that come with such a 
development. Virtual reality can be instantaneously overlaid with real world scenarios, enabling operators to 
control devices from some distance away. Autonomous vehicles would be able to interact with the real world 
instantly, helping to avoid wayward pedestrians and unexpected events and also react much faster than any 
human.

In terms of coverage and accessibility, although 5G technology is similar to 4G, the antennas have a smaller 
range and as a consequence require the deployment of more masts. However, 5G has far more capacity 
due to the wave frequencies being used. This enables 5G networks to handle a much greater number of 
devices simultaneously.

Although more masts are required for 5G coverage, they are not as large as existing masts and so can be 
disguised to be not as intrusive. In rural areas the masts will probably be quite tall, but as they can handle 
greater numbers of devices, they may not be as prolific in order to provide extensive coverage.

5G networks can also support a vast number of devices simultaneously. To give some idea of this increased 
‘connection density’, 4G networks can presently support around 4,000 devices per sq km, whereas 5G 
networks are able to support up to 1 million devices per 1 sq km.

While this is a huge increase, the number and kind of devices that are expected to utilise 5G networks is 
also much larger. Everything from smart watches, video cameras, sensors, etc. will be able to connect and 
communicate through a 5G network. But many of these devices will only be connected for very small 
amounts of time which will result in lower power consumption and, usually, longer battery life. Indeed, it is 
this capability that will enable many ‘Internet of Things’ (IoT) devices to be deployed at scale.

Because of the technologies used in 5G networks, 4G devices themselves cannot be upgraded. However, 
as has generally been the case, all cellular devices such as mobile phones are backwards compatible with 
previous generations of the technology. So 4G phones could also use 3G networks etc. and 5G devices will 
also work with 4- and 3G networks in the event of a 5G signal not being available.

To summarise, 5G is a dramatic step change in mobile technology and will support more devices and much 
faster speeds simultaneously. 
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Some of the implications for logistic operations and supply chain management?

As has been observed many times in Ti briefings and reports, data and information systems are the lifeblood 
of supply chain operations. The more points at which data can be captured and analysed the better, because 
this should enable more accurate and timely decision making. Better decisions will result in more efficient 
operations and improved customer service. As 5G networks are deployed and begin to support large 
numbers of devices and sensors, logistics operations will potentially be transformed. We have identified 
some of the areas where this is likely to happen:

Visibility is the biggest prize

It is possible that the biggest prize 5G technology delivers to the logistics industry is instant and accurate 
visibility across and into supply chain operations. We have often explained why supply chain visibility has the 
potential to deliver the greatest improvement in operational performance if it is correctly implemented across 
the supply chain. But due to the extended and often obscure make up of many supply chains, this has 
proved to be almost impossible to deliver. But 5G may be the first commodity technology platform that can 
enable this to happen.

For many organisations visibility usually equals shipment track and trace. But supply chain visibility is far 
more than that. Visibility of procurement, inventory, orders, manufacturing and shipments across the entire 
operational landscape, supported by real-time, pro-active event management, is the goal. Being able to view 
accurate inventory levels, manufacturing processes and shipment status is a big win. Supply chain 
managers will be able to monitor and manage the flow of processes and services using 5G throughout the 
extended network. Any problems or unexpected deviations from plans can be adjusted in real time, 
maintaining service levels and keeping customers advised of the progress.

Predictive decision support

When making decisions, it is obviously preferable to have as much information as possible to ensure the 
best choice is selected. There are a growing number of systems that provide decision support to managers, 
either suggesting appropriate courses of action or providing a range of weighted options. These systems 
work best when they can access and analyse large amounts of data. Because of the likely increase in the 
amount of data generated by sensors and connected devices across 5G networks, these decision support 
systems should be able to produce greater precision in the options they produce. 

The increased granularity of this data (more data from more points across the operation) will, over time, 
enable some of the more advanced systems to re-analyse prior data and conclusions to ‘learn’ to make 
better decisions. This is how some of the artificial intelligence systems work, getting ‘smarter’ the more data 
they have access to.

The Internet of Things (IoT)

As we have outlined in numerous prior briefings, thanks to the continual reduction in size and increase in 
capability of microprocessors, many of the items we encounter day to day are considered ‘smart’. This 
means that they contain some kind of microprocessor that can either help them to perform tasks 
automatically, or do something in response to an external stimulus or event. Almost all of the present 
generation of devices have some form of low power communications capability, be that ‘Bluetooth’, ‘Wi-Fi’, 
or any of the emerging alternatives such as Zigbee. A combination of the two is the basis of IoT proposition - 
devices that either can continually, or in response to a request, report their status and location and perform 
actions.

Supply chains populated with huge numbers of IoT enabled intelligent devices and sensors are able to 
provide a running commentary of what’s happening across the operational landscape. This will result in 
many of them becoming more responsive and adaptable. The potential improvements in productivity, 
accuracy and efficiency are considerable. As an example, inventory locations in warehouses and DC’s could 
self-notify when levels run low. When operated as part of an enhanced visibility platform, an intelligent 
‘agent’ algorithm, in response to the low stock notification, would automatically query other inventory 
locations for replacement stock and arrange the appropriate transfers. This will save cost, but also time, 
maintaining the performance levels as a whole. 4
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Other aspects of logistics operations will be dramatically enhanced as IoT capabilities are introduced. 
Equipment can either self-notify when they have problems, or automatically schedule themselves for 
maintenance or regular services. As is found in many domestic homes now, intelligent devices can monitor 
and respond to lighting and heating schedules and variances to save energy. Across a geographically large 
population of facilities (manufacturing facilities, warehouses, DC’s etc.) an IoT augmented operation should 
be efficient and much more adaptable to unexpected events. As IoT devices appear everywhere, how we 
interact with them and exploit them should reveal opportunities for improved operating models and efficiency 
gains.

Enhanced fleet management

Every commercial vehicle is now an advanced sensor platform. These sensors monitor the condition and 
performance of the vehicle, helping to maintain availability and avoid unexpected breakdowns. As 5G 
networks are extended beyond urban areas, commercial vehicle fleets will become part of a continuously 
accessible transport network. Transport Management Systems (TMS) will be able to command in real-time 
how these assets are directed for the benefit of the supply chain as a whole. 

Many years ago, Formula 1 racing teams were operating at the leading edge of technology to manage 
vehicles in motion at extreme speed. In several races, if the onboard sensors indicated that a component 
was not working correctly, or was about to fail, the engineering teams were able to remotely fix or 
reconfigure the drivetrain during the race, to keep the car going. To do this, the teams had to spend millions 
of dollars on the very best computing and communications systems. 

They could afford to do this because many of the teams were owned by major automotive manufacturers 
that wanted to test the limits of technology and provided the budgets to do so. Others were sponsored by 
global brands that were prepared to invest huge amounts as part of a marketing exercise into the enormous 
worldwide TV audiences watching during a race weekend.

Thanks to the constant evolution of technology, the Cloud based computing and communications systems 
now available, are capable of supporting similar solutions for a fraction of the cost. Also, as vehicle 
drivetrains become much simpler with the introduction of electric or fuel cell powertrains, it will result in fleet 
networks that are very adaptable and highly available and increasingly autonomous, thanks to 5G mobile 
technology.
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Enhanced Reality (AR/VR)

The 5G communications networks are the necessary platforms to enable the practical implementation of 
augmented and virtual reality systems. These systems can, in the case of Augmented Reality devices, 
enhance or overlay information onto what we look at as we conduct our daily lives.

Imagine you are a warehouse operator and need to quickly locate an item in a DC or stock location amongst 
thousands of other similar items. Using a mobile phone or a pair of augmented reality glasses, the item in 
question would draw your attention to its location either through its image changing colour or maybe 
bouncing up and down. The image is projected onto the screen or onto the lenses of the glasses and if you 
removed them, the world appears as normal. 

A number of smartphone apps are using this technology now. The combination of cameras and powerful 
processors found in most popular mobile phones is an ideal platform to deliver AR. One such example is the 
Skyguide star gazing application, where the cameras, gps chip and phone screen combine to provide a star 
map overlaid onto the night sky wherever the user is standing. Another example would be the flight tracking 
apps that identify aircraft flying overhead when the phone camera is pointed at them. The display shows the 
airline, route, height and other publicly available information. All of this is done using commodity technology.

Virtual Reality is where an imagined or virtual image is overlaid onto the real world, again by using a mobile 
phone, VR glasses, or lenses as a means to see what it looks like. This could help with design and layout of 
a new facility, or redesigning an existing one. There are a number of potential instances where these 
technologies will change how we view and interact with the world. To do this convincingly, the imagery needs 
to be very high quality and be at least as high definition as a 4K TV image. Only 5G networks are able to 
deliver the high volumes of data necessary to render such imagery seamlessly in real-time. This technology 
in combination with others will become commonplace but can only work when enabled by a reliable high 
speed data network such as a 5G one.

Imagine

The widespread introduction of 5G networks across society will, over time, transform how our world 
communicates and collaborates. The technology itself will continue to improve, but this transformation will 
not be smooth or linear, echoing other technological advances we have experienced. Its introduction will be 
patchy, imperfect and highlight issues we never imagined were problems previously. But as with other 
transformational technologies, it will also present opportunities. 

Instant high definition communications networks accessible almost anywhere in the world will reshape how 
companies and commercial enterprises operate. It will introduce new business models and reshape the 
economic models of many countries. As the technology develops, it will enable the practical deployment of 
new manufacturing capabilities such as largescale 3D printing. The analysis and use of vast amounts of data 
can be outsourced to the most qualified individuals, irrespective of their location. This is because reliable 
highspeed data communications has the potential to make any company a ‘virtual’ company, able to extend 
its operations to the most appropriate location.

As technologies such as 5G change how companies operate, the management of physical supply chains 
and any related logistics activities, will also change. As has been explained above, real-time 
communications networks will enable a sensor rich supply chain to become more responsive, adaptable and 
reactive. With appropriately deployed artificial intelligent agents helping to augment the decision making of 
the operators and managers, companies have the opportunity to develop active and responsive supply 
chains.

In a world where energy and resources will have to be managed very carefully, manufacturing processes will 
require these agile, adaptable fulfilment and support networks. The widespread adoption of 5G technology is 
the first practical step on this journey.
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What do I need to do to prepare for availability?

If you have yet to do so, develop an accurate picture of your existing operations and the technologies that 
support their operations. Identify the communications technologies used to exchange data across the 
network, wired and wireless, along with the applications used to connect with customers and suppliers.

Highlight any bottlenecks and what is causing them. Can the physical network be augmented or (in some 
areas) be replaced by 5G technologies? Will doing so enable you to reshape your operating landscape more 
effectively (e.g. make it faster, bring it closer to the client, etc.) and improve efficiency (e.g. reduce costs, 
remove steps from existing processes, etc.?)

Look at your operating partners and how you communicate and collaborate with them. Recognise that many 
applications and technologies that were designed more than 5 years ago will struggle to integrate with most 
of the technology platforms available now. They may be able to communicate with them through application 
interfaces (API’s), but orchestrated collaboration will be difficult.  (Note: I say ‘Designed’, not when they were 
installed) 

There should also be a recognition that the most effective technology strategy for logistics companies will 
involve the management of a federation of different applications and partners. These applications will, for 
reasons of security, cost and capability, be running on the popular Cloud services available from Amazon 
(AWS), Microsoft (Azure), Google (GCloud). So access to experienced managers of these services, along 
with application integration specialists and big data analysts will be helpful.
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About Ti 
Ti is a leading UK-headquartered logistics and supply chain market research and analysis company 
providing: 

• Supply Chain and Logistics Market Research Reports 
• Global Supply Chain Intelligence (GSCi) online knowledge platform 
• Consulting and Market Research projects 
• Training, Conferences and Webinars. 

Ti has acted as advisors to the World Economic Forum, World Bank, UN and European Commission as well 
as providing expert analysis to the world’s leading manufacturers, retailers, banks, consultancies, shipping 
lines and logistics providers. 

Expertise includes:
• Analysis of the corporate strategies of leading express, freight forwarding and logistics companies. 
• Global usage and perception studies of shipper and logistics provider behaviour. 
• Micro-economic analysis of key logistics segments: express, freight forwarding, road freight, contract 

logistics, warehousing, air cargo, shipping and e-commerce logistics. 
• Analysis of supply chain strategies employed in industry vertical sectors: pharmaceutical, fashion, high 

tech, oil and gas, chemical, cold chain, automotive and retail. 
• Market sizing and forecasts of key logistics segments. 
• Intelligence on emerging markets logistics sectors in Asia, Africa, Latin America, Eastern Europe and 

Middle East.

What Sets Ti apart?

• Led by leading industry experienced experts 
• Globally recognised and trusted brand 
• Global Associate Network provides a multi-country, multi-disciplinary and multi-lingual extension to Ti’s in-

house capabilities 
• More than fifteen years of knowledge delivery to global manufacturers, retailers, banks, consultancies, 

shipping lines and logistics providers 
• Unique web-based intelligence portals 
• On-going and comprehensive programmes of primary and secondary research

All rights reserved. No part of this publication may be reproduced in any material form including 
photocopying or storing it by electronic means without the written permission of the copyright owner, 
Transport Intelligence Limited. This report is based upon factual information obtained from a number of 
public sources. Whilst every effort is made to ensure that the information is accurate, Transport Intelligence 
Limited accepts no responsibility for any loss or damage caused by reliance upon the information in this 
report. This is not a complete analysis of every material fact regarding this company. The opinions 
expressed here reflect the judgment of our analysts at this date and are subject to change.
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