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Foreword
Authored by Joe Spencer 
CEng FIET, University of Liverpool, Academic Lead for Sensor City and Project Lead for 
Liverpool 5G Create

2020 will forever be etched in our mind as the 
year of the global health pandemic that brought 
about seismic challenges for nations worldwide – 
a natural disaster that many people would never 
have believed would happen in their lifetime. 
And yet, here we are still trying to manage and 
overcome the shockwaves of this crisis. What 
this unprecedented situation has demonstrated 
is how vulnerable we are to such disasters and 
improving our response and resilience for our 
future protection is paramount.

Although the idea of a smart city was well 
discussed prior to COVID-19, it can be argued that 
this crisis has reignited interest in the potential 
benefits – particularly in regards to how it could 
help us to respond more effectively and, in turn, 
protect us and improve people’s living experience.

But what exactly do we mean by a ‘smart city’? 
Undoubtedly, Google would throw out a vast 
array of definitions but in its simplest form, the 
basis of a smart city is an underlying digital 
platform that provides connectivity to the city.

  

What’s in it for me?

What has often hampered the development of 
a smart city is the inability to communicate the 
societal benefits – of which there are many. Without 
consciously realising it, we’re always giving our 
data away via Google and other platforms online 
but if we’re doing this in a smart city environment, 
the benefits to the user need to be clearly 
communicated and understood. For example, it 
could be to tell you when the next bus is going to 
arrive or to alert you to traffic congestion on your 
journey to work. Or, it could be to alert people to 
areas where there are higher pollution levels which 
can be particularly useful for those that may have 
a medical condition that would be aggravated by 
pollution or, an indication of hotspots where there 
has been outbreaks of seasonal flu and alerting 
those that may have a weak immune system. 

Furthermore, smart cities can focus on ensuring 
emergency services are operating efficiently and 
responding in real-time to major crises such as 
terrorist threats which can provide far reaching 
societal benefits to public safety. Having a city that 
is smart can also reduce social inequalities – in 

https://www.bluwireless.com/insight/blog/these-3-networking-technologies-are-critical-for-tomorrows-smart-cities/
https://www.bluwireless.com/applications/smart-cities/
https://www.bluwireless.com/insight/how-real-time-smart-city-wi-fi-solutions-will-unlock-iot/
https://www.bluwireless.com/insight/how-real-time-smart-city-wi-fi-solutions-will-unlock-iot/
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other words, the digital divide. In today’s society, 
many people take for granted the fact that they 
have access to a smart phone and in turn, are 
well ‘connected’, but we must not forget that we 
still have deprived areas of society where having 
such devices and connectivity to the wider world 
is not part of everyday life.

Further blockers

Aside from the lack of communication, there can 
often be too much focus on the impossible, i.e. 
the blue sky thinking where imaginations run 
wild and we have to picture and comprehend 
a very different world to what we live in now, 
such as a city with a complete driverless 
transport system and driverless cars. If we are 
to engage communities, we need to keep the 
steps small and simple. This means securing 
early technological wins and feeding those wins 
back to the people within communities, ensuring 
that we are being clear on what it means for 
them and we take them along the journey. Their 
feedback would also help to shape the next 
steps.

The lack of co-ordination, dedication, and 
quality leadership over a sustained period of 
time is also hampering progress. We need to be 
mindful of the fact that developing a smart city 
takes time and so, we need leadership that is 

around long enough to not only formulate the plan 
but initiate it. Unfortunately, our current political 
system doesn’t seem to foster that approach which 
is why we need a combination of stakeholders from 
both the public and private sector. 

Moving forward

Although these challenges may seem 
insurmountable, we must not feel defeated. If you 
have the right people on board who are doing it 
for the right reasons, you can move mountains. As 
a country, I do believe we’ve lost our courage to 
challenge the norm and be brave in our approach 
to trying out ideas. Might we possibly learn from our 
US counterparts where funding entrepreneurs and 
innovators is intrinsic, and failure is an accepted 
risk and outcome. We need to step away from our 
attitude of pointing the fingers when things fail and 
embrace a more entrepreneurial spirit, accepting 
the fact that if we try ten new things, only two of 
them may be successful but one of them could be 
the defining game changer. 

Being part of projects like Liverpool 5G Create 
reinforces the sheer magnitude of ambitious 
businesses we have in the UK – businesses that have 
developed truly unique technologies that could 
prove invaluable for cities in improving people’s 
living experience and keeping us safe in the future.

Foreword

https://www.gov.uk/government/news/funding-boost-for-uk-tech-innovators-to-seize-opportunities-of-5g-technology
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The technology hurdles 
to a smart city 
Authored by Ketaki Mangalmurti 
Connectivity Technologies Ecosystems Manager at Facebook

When we consider what a smart city is, the first thing that comes to mind is a 
connected city. It’s the creation of an ecosystem that utilises digital technologies 
and connects applications and services such as public Wi-Fi in outdoor areas or 
public transport, environmental services, utilities services which include waste 
management or smart lighting and apps for public safety. 
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Despite the potential of providing a better, cleaner, 
and safer environment for citizens, why is it that so 
many well-intentioned smart city projects fail to get 
off the ground or lose momentum? 

From all of the work we’ve seen and the research 
we’ve done, it’s the business case analysis that 
can lead to the failure of these projects – that is, 
finding the optimum balance of applying the right 
technology to solve the city’s critical pain points, 
whilst ensuring that any smart city deployment 
is self-sustainable in the long term. Of course, 
you’ll have initial CAPEX funding but, if in the long 
term the P&L doesn’t add up – no matter how well-
intentioned the project is or how effective the 
technologies could be, if the business case doesn’t 
make sense, it will quickly become unsustainable. 

Chapter 1: The technology hurdles to a smart city 

The hurdles

On the other hand, public funded projects can 
sometimes lean more towards the commercial 
aspects, and quickly lose sight of their vision of 
using such technology to solve the critical pain 
points.

Furthermore, if a city doesn’t invest time and 
effort into the backhaul infrastructure, i.e. the 
fundamental base layer technology, then it will 
always be challenging to qualify it as a true smart 
city. And so, this can become one of the biggest 
hurdles to overcome. The availability of backhaul 
infrastructure in some markets such as the U.S. and 
Europe is pervasive, but in many other emerging 
markets like parts of Asia or sub-Saharan Africa, 
that widespread availability doesn’t exist which 
creates intense challenges right from the start.

If a city doesn’t invest time 
and effort into the backhaul 

infrastructure, then it will always 
be challenging to qualify it as a 

true smart city.

https://www.bluwireless.com/insight/wireless-backhaul-and-small-cells/
https://www.bluwireless.com/applications/5g-backhaul/
https://www.bluwireless.com/applications/5g-backhaul/
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Another hurdle can often be linked to affordable 
internet access which is the next layer of the 
technology. This echoes Joe’s comments earlier in 
that we need to recognise the digital divide that 
can occur in a city’s pursuit to becoming smart. 
Of course, nowadays, there is access where you 
have Mobile Network Operators providing cellular 
services and ISPs providing broadband services but 
that doesn’t mean that the services are affordable 
for all segments of the population. You can’t call 
a city smart unless most citizens can reap the 
benefits equally. Network densification undertaken 
by these connectivity providers often focuses on 
the more affluent parts of the city and suburbs, 
further widening the digital divide.

So how do we overcome some of those hurdles?

Access for all

Chapter 1: The technology hurdles to a smart city 
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Investing in the backbone connectivity is critical. If 
a tender is issued for an environmental sensor to 
monitor air pollution or a traffic sensor to ensure 
pedestrian and motor safety for example, and you 
haven’t invested in the backbone infrastructure, 
these types of sensors are simply going to sit in silo 
rather than being part of an integrated approach. 
We need to be thinking about connectivity 
holistically – this piece-meal approach is not the 
way forward. The Telecom Infra Project (TIP), of which 
Facebook is a member, is aligning the industry 
to develop end-to-end connectivity solutions in 
this space through the recently created Solution 
Groups, including TIP Connected City Infrastructure. 
It is critical to build a unified backbone or a 
connected management layer, so cities have the 
opportunity to unite the different applications and 
services each vendor provides – and ultimately 
create a cohesive vision for connectivity and 
related citizen oriented services and applications.

Backbone investment

Chapter 1: The technology hurdles to a smart city 

It is critical to build a unified 
backbone or a connected 
management layer, so 
cities have the opportunity 
to unite the different 
applications and services 
each vendor provides.

Wireless backhaul networks formed by Sub-6 GHz 
or millimetre-wave (mmWave) links are proving 
to be the most effective solutions for dense 
urban connectivity as it means less digging up 
of the roads, less permits and there’s promising 
technology development taking place in the 60GHz 
space. 
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When considering the access side, Wi-Fi has to 
date, been widely used for connectivity globally as 
an affordable option. Routers are inexpensive and 
the spectrum is unlicensed. And so, having such 
unlicensed or shared spectrum like CBRS (Citizens 
Broadband Radio Service) in the U.S. could help to 
deliver affordable connectivity. 

It’s hard to strike the right balance of course as 
cities don’t have infinite budgets and citizens 
need to see an effect quickly so there is pressure 
to implement technologies but cities cannot lose 
site of the greater vision – only then will you ensure 
the delivery of a unified and connected city that 
effectively solves the critical pain points. It is not an 
overnight strategy – it takes time to become reality.

Chapter 1: The technology hurdles to a smart city 
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The COVID effect 
Authored by Daniel Heery and Iain Bennett 
Directors of the Community Broadband Network

The Covid-19 global health emergency has propelled several challenges to the 
forefront. With local and national lockdowns becoming part of everyday life 
forcing people to work from home and children having to embrace distance 
learning, heavy reliance has been placed on information and communications 
technologies. With such a huge spike in consumer demand, the need for fast, 
reliable connectivity has become a far more pressing issue in the last nine 
months to allow people to get on with their daily lives and access important 
public services such as healthcare. 

Despite strong commitment and significant investment being made by the UK 
Government – most notably, the £5bn investment which aims to deliver gigabit-
capable broadband to every UK home by the end of 2025, we still face some 
fundamental issues in turning these ambitious initiatives into reality.

https://www.ispreview.co.uk/index.php/2020/03/budget-2020-reiterates-5bn-pledge-for-uk-gigabit-broadband.html
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Daniel Heery, Director of the Community Broadband 
Network believes that the main barrier to overcome 
is bridging the gap between central Government 
and local governments/authorities. “Local 
government has a critical role to play in enabling 
these types of technologies, be it through providing 
sites for 5G equipment for example. However, on the 
back of ten years of austerity and more recently, 
the Covid-19 crisis, most local authorities are 
significantly strapped for resources and capacity,” 
explains Daniel. He continues: “Although consumer 
demand is there and we have access to companies 
that are stepping up to deliver, the lag is within the 
public realm and as a practitioner working in the 
area of 5G and full fibre networks, it’s incredibly 
frustrating as we’re seeing the impact of this on 
a daily basis where projects are being shelved or 
pushed back.”

A clear, strategic vision at a local level is key. This 
can facilitate senior buy-in which in turn, will help 
to unite everyone in an ambition rather than 
the current approach which tends to be more 
fragmented or piece-meal. Every local department 
needs to be working together but that’s not 
possible without an overarching strategy.

Echoing Daniel’s comment, Co-Director Iain Bennett 
says: “There is a fundamental systems problem here 
and to some degree, it comes back to the way in 
which central Government treats local government. 
This shouldn’t be misconstrued as a criticism. 
The fact is, local government has been starved 
of resources and whilst it’s striving in many areas 
to have a more joined up approach on certain 
initiatives such as climate emergency and 5G, it’s 
also trying to tackle more urgent, social challenges 

Bridging the gap

Chapter 2: The COVID effect 

https://www.bluwireless.com/insight/municipal-wireless-networks-solving-public-smart-city-wi-fi/
https://www.bluwireless.com/insight/municipal-wireless-networks-solving-public-smart-city-wi-fi/
https://www.bluwireless.com/insight/municipal-wireless-networks-solving-public-smart-city-wi-fi/
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Chapter 2: The COVID effect 

such as feeding children and keeping people in 
social care. 

Until central Government places more trust in 
local authorities to make decisions for themselves, 
giving them the opportunity to work with suppliers, 
healthcare and social care providers, in a way that 
is appropriate and beneficial for their local area, 
it’s always going to be difficult to gain support and 
secure buy-in.” 

The change in local government will often come 
down to specific, visionary individuals who are 
committed to driving these initiatives forward, 
having successfully secured buy-in, but we cannot 
expect it to continue to work in this way. Central 
government doesn’t necessarily always have the 
good ideas and so, it should look at freeing up local 
government and give it devolved authority, backed 
up by the necessary financial investment to move 
programmes forward.
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With more demand for digital services placing 
increasing pressure on the network, the question 
around resilience has also come to the fore. Daniel 
highlights that “the case for multiple networks in 
urban and rural areas to increase resilience has 
never been stronger.”

Adding to this, Iain believes that this dovetails 
back into the message of where the control lies. 
He explains: “Allowing single suppliers access to 
significantly large proportions of government 
contracts for network development is again, 
a nationally driven agenda. And yet, the local 
imperative has always been more focused on 
resilience and understanding how resilience can 
be improved in disaster situations like Covid-19. 
However, as highlighted above, we’ve had an 
extended period of two decades with an ‘outside-in’ 
strategy where local authorities haven’t been given 
the opportunity to influence the agenda.

What the Covid-19 emergency should have 
signalled quite clearly is that a top down approach 
to strategic initiatives is not working. They are 

simply not as effective as they would be if you had 
the involvement of the people who have a deep 
understanding of the local areas in which they live 
and work. This applies to the development of smart 
cities in the future.”

The need for greater resilience

Chapter 2: The COVID effect

‘What the Covid-19 
emergency should have 
signalled quite clearly is 
that a top down approach 
to strategic initiatives is 
not working.’
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Over the past nine months, adopting digital 
services has been the only way to access important 
public services such as healthcare and social 
care. Reluctant residents have been cajoled 
into adopting technologies which has naturally 
increased the uptake of phones, iPads and laptops. 
Iain also argues that “people are far more aware of 
the importance of these types of services that are 
available to them within the locality of where they 
work and live. 

Before, we had quite a big split – both from a 
gender and class perspective where people who 
worked in offices in city centres and commuted 
in were more concerned about the rail network 
and transport links and less worried about health 
services, libraries etc. However, with those same 
people now having to work from home, the idea of 

the 15-minute city where workers find everything 
they need in terms of work, retail and leisure within 
15 minutes of their home, has become a far more 
attractive option.”

This creates an opportunity for local authorities 
to capture that interest and capitalise on it by 
increasing people’s understanding of the value of 
doing things more locally and what investment is 
needed for the local area to truly benefit long into 
the future.

Ready, steady, go…

Chapter 2: The COVID effect
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As 2020 draws to a close and a new year edges 
closer, Daniel advocates more autonomy for local 
government. “Central government has a clear view 
on what it wants to achieve at a national level, but 
we need to bridge the gap at a local level. We need 
to give local authorities the resource and capacity 
to develop their strategic vision which addresses 
the needs of the local area.”

Iain agrees, concluding that “resource is absolutely 
key. Strategy without the resources is just wishful 
thinking. The top-down, target driven approach 
that central government has taken for the past 
20 years has slowed development in many areas. 
This isn’t about simply throwing money at it. It 
involves an in-depth conversation to identify the 
most effective business models and the local 
partnerships needed to help drive infrastructure 
development forward in a way that truly reflects the 
service demands and needs of the local area.

The path ahead

Chapter 2: The COVID effect

‘We need to give local 
authorities the resource 
and capacity to develop 
their strategic vision which 
addresses the needs of the 
local area.’
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Is society ready?
Authored by Jon Wetherall
Managing Director of CGA Simulation

According to Founder, Elon Musk, Tesla will be able to make its vehicles completely 
autonomous by the end of this year. He claims the technology the team is 
developing is close to “level-five” autonomy, which means a driver isn’t needed.

https://www.bbc.co.uk/news/technology-53349313
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Musk says it will be future software updates that 
activate level-five autonomy in vehicles, but level five 
autonomous technology won’t become widespread 
across UK towns and cities without connectivity 
that’s robust and agile enough to support it 
properly.

This is where Smart City and 5G technology 
will combine to advance autonomous vehicles. 
Intelligently connected vehicles/networks will 
dynamically feed into and interact with other 
aspects of Smart Cities around them. They will 
help reduce pollution, car and energy use, and 
create safer pedestrian spaces and journeys that 
seamlessly flow from A to B. 

Chapter 3: Is society ready? 

https://www.bluwireless.com/applications/v2x/
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Chapter 3: Is society ready?

Autonomous vehicles are likely to coexist with non-
autonomous vehicles during a transition period 
and are more likely to be used as public transport, 
rather than for personal use, at first. However, 
safety will be paramount to the success of these 
autonomous vehicles, and gaining public trust, 
especially at this early stage.

Designing a technology that safely tests 
autonomous vehicle technology is critical. This can 
be done by trialling it in a ‘digital twin’ (digital copy) 
of a town or city. The simulation can use real world 
data like Ordnance Survey mapping data to enable 
autonomous vehicles to learn how to navigate 
hazardous situations including road networks, 
human drivers, different weather conditions, 
pedestrians and cyclists. 

We have the technology to expose autonomous 
vehicles to a multitude of these hazardous 
scenarios, more than they’d experience in real 
life/ real time. It’s a quicker, cheaper and safer 
way to test drive autonomous vehicle technology, 
integrating the messy real world with existing 
autonomous car software (Apollo) and sensor 
simulations. The digital twin is populated by 
autonomous ‘agents’ that have jobs to do, places 
to go - this is what gives this type of simulation 
technology a dynamic edge.

Safety first

https://www.bluwireless.com/insight/blu-wireless-mclaren-and-millbrook-what-a-partnership-can-enable/
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Chapter 3: Is society ready?

This type of simulation (digital twin) technology 
can be useful in many parts of a Smart City as it 
allows testing and trialling of city interactions and 
technologies offline first, which is safer and more 
economical. 

For example, in the Liverpool 5G consortium’s first 
project, Liverpool 5G Health and Social Care, part 
funded by the Governments £200m investment in 
the 5G Testbeds and Trials Programme, this digital 
twin simulation technology was used to create a 5G 
mapping tool. This enabled technologists to work 
offline and establish where to put 5G nodes across 
the Kensington area, to create an optimal network.

Simulation technology

https://liverpool5g.org.uk/
https://www.bluwireless.com/insight/blu-wirelesss-mmwave-network-at-liverpool-the-most-significant-vertical-sector-deployment-by-a-vendor/
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Chapter 3: Is society ready?

Within the defence space, this same technology has 
also been utilised to create crisis planning tools 
for the MoD (integrating artificial reality). The tool 
can evaluate the situation and threat, establishing 
where to marshal police and green light services 
during a terrorist attack, for example. This allows 
blue light organisations (police, fire brigade, 
ambulance service) to work more collaboratively 
and efficiently during crisis events. 

A current project focuses on the Manchester Arena 
bombing and how dynamic simulation/digital 
twin technology can help blue light organisations 
prioritise which messaging to concentrate 
on when they are being bombarded with 
information. The technology enables them to 
filter out ‘noise’ from less relevant messaging 
and uses data from across the city. 

Managing a crisis

Reducing traffic congestion
Traffic congestion can be a significant pain 
point for a city. Simulation technology has 
proven useful in looking at how traffic flow 
can be averted from congested areas of 
the city minimising the stress for residents 
whilst helping to reduce pollution levels. The 
technology uses real city data such as: site 
locations, traffic light data and population 
data. 

These are technologies that will all play a role in 
the Smart Cities of the future and will work more 
efficiently when supported by a reliable, low latency 
technology like 5G that can process the larger 
amounts of data required for them.
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Improving 
connectivity: A 
workable strategy
Authored by Nadine Hatto
Technical Marketing Manager at Blu Wireless

There is no doubt that robust connectivity will play a pivotal role in our pursuit to 
a smart city but what has become clear is that the network infrastructure we have 
now is no longer fit for purpose. With consumer demand for faster, more reliable 
connectivity on the rise, we need to identify ways of improving connectivity now 
and in the future.



22

Chapter 4: Improving connectivity: A workable strategy

The evolution towards 5G will be imminently 
accompanied by substantial network densification 
and massive deployments of small cells.

With the high-data rates that can be accomplished 
in this spectrum, the 60GHz mmWave frequency 
range could be a viable option for improved 
connectivity. The main benefit of 60GHz over the 
incumbent options such as trench fibre is the 
fact that trenching, digging up of roads or other 
construction work which can be intrusive and 
disruptive to other public services, is not required. 
Furthermore, there are less permits and approvals 
needed which can potentially reduce the CAPEX. 
So, not only is it a robust technology option, but it’s 
also far easier to implement than trench fibre. 

Comparing it to sub-6 GHz backhaul, the 60GHz 
is still attractive due to its much wider bandwidth, 
making it more comparable to fibre. With the sub-
6 GHz – even if you are at 5 GHz, your bandwidth 
is limited to 40 or 80 MHz and the throughput is 
therefore limiting. If a city wanted to simply run one 
digital service then yes, this could work. However, if 
you are trying to run a private network for the city 
or provide access to a public Wi-Fi network, as well 
as other digital applications, it would become much 
more challenging for a regular sub-6 technology to 
support – particularly within unlicenced bands. That 
is why 60 GHz on a mmWave backhaul is the most 
promising technology out there that can effectively 
service the capacity demand required in the future.

‘Not only is it a robust technology 
option, but it’s also far easier to 
implement than trench fibre.’

https://www.bluwireless.com/insight/wireless-mesh-networks-enabling-public-safety-applications/
https://www.bluwireless.com/insight/wireless-mesh-networks-enabling-public-safety-applications/
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Chapter 4: Improving connectivity: A workable strategy

Work within 60 GHz is just getting started. It’s still 
a very new technology and so, there is still a lot of 
things that could happen. As the rate of technology 
becomes more pervasive, the cost of the radios 
will come down which will positively impact one the 
biggest hurdles we talked about in Chapter 1 – that 
is the business case. 

In some markets, aerial fibre could be the answer. 
Although it is not a new technology, complementing 
wireless backhaul with aerial fibre could be a more 
attractive, economical option. This is particularly 
true in markets such as parts of Northern Africa 
where trench fibre is too expensive, and wireless 
backhaul has several regulatory issues. 

Considering the access side, both CBRS and 
Wi-Fi 6 are two very promising technologies 
that are demonstrating lots of potential. 
CBRS could enable enterprises to build their 
own private 4G/5G networks and improve 
the offerings from service providers. Both 
these technologies which in many regions 
are unlicenced, could help provide more 

proliferation of connectivity – not just for outdoor 
spaces but indoors too such as apartment 
buildings. Smart cities are typically associated 
with outdoor access but there is no reason why we 
should exclude indoor connectivity for homes.
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Chapter 4: Improving Connectivity: A workable strategy

Sad but true – building the right technology is only 
10% of the problem. Whilst we have these different 
technologies such as 60 GHz, CBRS and Wi-Fi 6, 
we still need more partners to embrace these 
technologies so that they become more viable. 

We also need to use the right services to get cities 
to fund other grants. Applications that link back 
to public safety will be typically prioritised for all 
the right reasons. Using those tenders to build the 
backhaul connectivity could be extremely useful. 

There is also a clear pitfall to avoid when thinking 
about CBRS and Wi-Fi 6. Even if you were to 
develop the best CBRS network out there today 
within a housing project for example, in a low-
income area, it would be deemed useless as 
a service. This is because all the phones that 
support CBRS or Wi-Fi 6 today and even looking 
into the future will start with the high-end, high-
value handsets.

So, it’s important to consider the phone 
penetration, i.e. what type of phone supports 
what type of technology. Just because CBRS is 
unlicenced and cheap, deploying this type of 
network today isn’t necessarily the answer because 
the people that we need to be using the network 
or the people that we hope to be engage and 
reap the benefits of this network do not have CBRS 
enabled phones.

There needs to be a focus on using the right 
technologies that solve the city’s pain points and 
can deliver long-term sustainability. Whether it be 
60 GHz backhaul, CBRS or Wi-Fi 6 – these are all 
workable strategies. The end product has to be 
a workable business case. The total solution cost 
and the business case modelling is critical to make 
the strategy self-sustainable not only in the city 
that you’re working within but as a blueprint that 
can be emulated across other cities. 

Technology considerations
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mmWave wireless communication technology for 
5G, in partnership with other technologies will be 
essential to meet the expected demands for smart 
cities and public safety in terms of data rate and 
capacity at an affordable price point. To echo Joe’s 
comments, the basis of a smart city is an underlying 
digital platform that provides connectivity to the 
city. 

It is generally accepted that the leading use case 
for mmWave adoption is implementing wireless 
networks for the delivery of cost-effective multi-
gigabit broadband networks. Wireless network 
deployments result in less digging up of roads and 
other infrastructure, and requires fewer permits 
leading to more favorable CAPEX compared to fibre 
or cable. In addition, this backbone connectivity 
allows for free services such as the roll out of large 
public Wi-Fi systems to help overcome the digital 
divide. It will, of course, take time, but it needs 
thought and investment now to be realised in the 
future. In the absence of action, the digital divide 
could become so entrenched over the next decade 

Final 
thoughts

https://www.bluwireless.com/products/
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Final Thoughts

that it would be practically insurmountable. It is 
not an overnight strategy – it takes time to become 
reality.

Rolling out the required infrastructure will require 
strong partnerships, an entrepreneurial spirit, 
commitment, and a compelling business case, 
as Ketaki commented: “Investing in the backbone 
connectivity is critical.”

As mentioned in the New York Master Plan1 and 
applicable more widely, the world is entering a 
pivotal period for its communications infrastructure 
since the dawn of the internet. Broadband 
is already a major economic driver and the 
foundation for technologies that will transform the 
urban environment, major industries, and people’s 
daily lives. 

Daniel mentioned, since the onset of the COVID-19 
pandemic, remote access via technology has been, 
at times, the only way to access important public 
services such as healthcare and social care. People 
have been forced to adopt technologies which 
has led to increased demand for smart devices. 
People have also become more aware and 
interested in their local environments 
as commuting has been restricted 
during various lockdown scenarios.                 

An important change on the road to the realisation 
of smart cities will be the devolution from central 
to local government. As Daniel mentioned earlier, 
central Government will need to place more trust in 
local authorities in a way that is appropriate and 
beneficial for their local area.

Simulation technologies will also play a pivotal role 
in facilitating smart city deployment. This can be 
done by trialling deployments in a digital twin of a 
town or city as echoed by Jon. The simulation can 
use real world data as an input to facilitate testing 
and trialling of city interactions and technologies 
offline first, which is safer and more economical.

Realising the potential of 5G technology for smart 
cities and hence improved public safety will lead 
to massive success for all, with partnerships being 
crucial to achieving this goal.

‘In the absence of action, the 
digital divide could become so 

entrenched over the next decade 
that it would be practically 

insurmountable.’
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Ketaki Mangalmurti is a Connectivity Technologies 
Ecosystem Manager in Facebook Connectivity, where she manages 
Facebook’s contribution to the Telecom Infra Project (TIP), specifically 
to the mmWave Networks Project Group and Urban Connectivity 
Solution Groups. Ketaki worked in the wireless industry for 10 years, with 
experience spanning IP/MPLS networking, 4G LTE and 5G-NR system 
design, planning and optimization.

Joe Spencer is a Chartered Engineer and a Fellow of the 
Institution for Engineering and Technology. He is a Professor of 
Electrical Engineering in the Department of Electrical Engineering 
and Electronics, University of Liverpool. He is also the Director for the 
Centre of Intelligent Monitoring System, the University’s Academic lead 
Sensor City Liverpool Ltd and leads the Liverpool 5G project.

Nadine Hatto is a key member of the Blu Wireless team. With 
18 years’ experience in the wireless industry across integration and 
test, software development and hardware/software support, including 
positions at picoChip and BlackBerry. Nadine’s role as Technical 
Marketing Manager is vital to the everyday operations of the business. 
Nadine also represents Blu Wireless in Facebook’s TIP Smart Cities 
group and contributed to their whitepaper on the subject.
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Daniel Heery set up Cybermoor in the North Pennines in 2002, 
the first rural broadband co-op in the country and has since worked 
on several projects to improve broadband in some of the remotest 
parts of the UK. He has raised the finance, built and managed wireless 
and fibre networks in Cumbria and Scotland. Stimulating demand 
for digital services is key for groups in rural areas through projects 
such as the “flying shepherd” enabling farmers to track livestock using 
drones. Daniel has delivered telehealth projects to support carers and 
elderly people which rely on good connectivity in Northumberland and 
Cumbria.  

He is now delivering the MANY project in North Yorkshire focusing on rural 5G connectivity. He was 
a founder member of Independent Networks Co-operative Association and Community Broadband 
Network and is a Director of both organisations. He also runs Charge my Street, a new social 
enterprise delivering electric vehicle charging points in rural areas in partnership with community 
buildings and renewable energy providers.  

Iain Bennett is a Director of CBN, a specialist consultancy which 
works with local authorities, businesses and NGOs, both in the UK 
and internationally, to help develop transformational and sustainable 
digital infrastructure. It brings together some of the UK’s top experts 
in telecommunications strategy, business development, technical 
implementation, and mutual structures. With 30 years’ experience in 
private and public sectors, Iain’s work emphasises the leading role of 
creativity and digital innovation in the renewal and growth of places, 
spaces and economies across the world. 

He has delivered over 100 projects for clients including DCMS, WIPO, Innovate UK, Arts & Humanities 
Research Council, BFI, Digital Catapult, Ukie, Greater London Authority, Liverpool City Region 
Combined Authority, Coast to Capital LEP, West Midlands Combined Authority, Liverpool City Council, 
Suffolk County Council, London Legacy Development Corporation, University of the Arts London, 
University of Edinburgh and Manchester Metropolitan University.
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