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Growing cities, greener cities
Europe is highly urbanised, with the majority of citizens living in cities that are evolving "
in response to changing societal needs. European cities are facing challenges such as o
pollution, congestion and impaired mobility, personal safety concerns and economic §
inequality. These pressures accentuate the need for investment in economic and E
environmental sustainability to become future-ready and to improve citizens’” quality of life. ©
Among the many factors driving urban change, two have become particularly relevant:
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The increasing focus on climate impact and the need to meet n
ambitious targets, for example the EU’s goal of 100 climate-neutral
European cities by 2030, outlined in the Mission Board for climate-
neutral and smart cities. =
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More recently, the reshaping of work and learning as a result of
COVID-19 has brought into sharp focus the need for adaptability and

reliable technological solutions, and the need for governments to
use data to make decisions that protect and enhance citizens’ lives.

Vodafone’s

In this context, the digitalisation of cities, underpinned by emerging technologies

partnership
with Sevilla

such as 5G, loT, edge computing and the further application of Big Data solutions
will be key to the transformation of cities to meet these challenges.
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https://ec.europa.eu/info/horizon-europe/missions-horizon-europe/climate-neutral-and-smart-cities_en
https://ec.europa.eu/info/horizon-europe/missions-horizon-europe/climate-neutral-and-smart-cities_en

By working together, central and local authorities supported by infrastructure and application providers
can help European cities achieve:

Smart cities

A more mobile future

The economic performance of a city is reliant on people and goods being able to move around quickly
and efficiently. Connected mobility infrastructure can help cities optimise traffic flows and public
transport services to reduce congestion and support citizens mobility.
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European commuters The average European car Smart mobility solutions could
spend over Thr is parked 92 percent of reduce commuting times .
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In 2018, there were Traffic fatalities Smart security features overlaid
583,000 assaults and averaged 2.67 per with smart mobility features in h o
more than Sm non- 100,000 people across cities could help reduce crime .?:’ .g =;"
violent and violent 16 EU capitals in 2018. by 30-40%, shorten response O ‘q;, o
thefts across the EU27. times for emergency services § £
by 20-35%, and save 30-300 >as

lives per year in a city of
5 million.
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https://ec.europa.eu/eurostat/databrowser/view/qoe_ewcs_3c3/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/qoe_ewcs_3c3/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/qoe_ewcs_3c3/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/qoe_ewcs_3c3/default/table?lang=en
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://ec.europa.eu/eurostat/databrowser/view/CRIM_OFF_CAT__custom_66719/default/table?lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=urb_cenv&lang=en
https://www.mckinsey.com/business-functions/operations/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/business-functions/operations/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/business-functions/operations/our-insights/smart-cities-digital-solutions-for-a-more-livable-future

A healthier

environment for all

Overall, by managing congestion, emissions, and pollution
levels with smart environmental and waste sensors, cities
can help improve citizens’ quality of life and make cities
more attractive places to live and work in.

% (I3
90% (2

8 e 5,
months g\‘;

11.1m =

tons | \

8-15* (=g

months O

902 of European urban citizens are
exposed to pollutants at concentrations
higher than safe levels, with up to a third of
new cases of childhood asthma in Europe
potentially caused by air pollution.

Particulate matter in the air also reduces
European life expectancies by 8 months
on average.

Across 15 EU capitals, 11.1m tonnes of
municipal waste was generated 2017, an
average of 738Kk tonnes of waste per city,
or 576kg per person per year."

Air quality improvements from smart
environmental management could

reduce disease risk by 8-15%, while smart
monitoring, leakage protection and control
could reduce solid waste by 30-130 kg per
person, per year, and water consumption
by 25-80 litres per person, per day.

' Data (based on availability) for: Berlin, Bratislava, Brussels, Budapest, Helsinki, Lisbon, Ljubljana,
Madrid, Riga, Rome, Stockholm, Tallinn, Valletta, Vilnius, Zagreb, Sofia
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A more energy efficient future

More optimised mobility flows, paired with the shift to renewables
and smarter management of energy demand, can help cities
become more energy efficient, reducing overall energy use and
greenhouse gas emissions.

72% 2

Cities account for the majority of
overall energy use and 72% of
greenhouse gas emissions.

Buildings (i.e. offices and dwellings)
% on their own account for 402 of total
40 energy used, and 36% of greenhouse
gas emissions in Europe.

o/ \ This is exacerbated by the 75%
75 ° \ of the European building stock

that is energy inefficient.

Upcoming research by Vodafone UK and
WPI Economics finds that integrating
smart technology into buildings could
reduce building emissions by 5-10%.
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https://www.eea.europa.eu/themes/air/intro#:~:text=Around%2090%20%25%20of%20city%20dwellers,levels%20deemed%20harmful%20to%20health.&text=Air%20pollution%20is%20causing%20damage,environment%2C%20according%20to%20current%20standards
https://www.eea.europa.eu/themes/air/intro#:~:text=Around%2090%20%25%20of%20city%20dwellers,levels%20deemed%20harmful%20to%20health.&text=Air%20pollution%20is%20causing%20damage,environment%2C%20according%20to%20current%20standards
https://www.independent.co.uk/news/health/air-pollution-child-asthma-europe-research-barcelona-institute-global-health-a9045681.html
https://www.eea.europa.eu/themes/air/intro#:~:text=Around%2090%20%25%20of%20city%20dwellers,levels%20deemed%20harmful%20to%20health.&text=Air%20pollution%20is%20causing%20damage,environment%2C%20according%20to%20current%20standards
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=urb_cenv&lang=en
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/smart-cities-digital-solutions-for-a-more-livable-future
https://ec.europa.eu/jrc/communities/sites/jrccties/files/100_climate_neutral_cities_report_.pdf
https://ec.europa.eu/jrc/communities/sites/jrccties/files/100_climate_neutral_cities_report_.pdf
https://ec.europa.eu/info/news/new-rules-greener-and-smarter-buildings-will-increase-quality-life-all-europeans-2019-apr-15_en
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Benefits

Together, these opportunities point to a future for ‘smarter’ cities that are more efficient, sustainable, and adaptable. ‘cg
To achieve these benefits, it is not enough for cities to be connected; cities need to be holistically ‘smart’. Cities will Helsi n ki a i ms tO ma ke =
need to be able to use a variety of data gathered from different sources and sensors to improve services, ensure =
L
o

seamless integration of different city services, and evolve with citizens’ changing demands. it unnecessa ry fOI' City

The need for a centralised data structure has been made especially clear by the COVID-19 experience. For example, residents toown a
to respond to the rapid shifts in citizen flows and demands on public services, a centralised view of the data available :

was needed so that officials and market participants could digest the data, generate critical insights, make decisions prlvate car by 2025'
quickly and take action. This need is likely to become more pressing with the expected evolution of European post-
pandemic structures, and the need to continue to respond to the threat of climate change.

Council

The city has developed an app
called Whim that allows residents
to plan and pay for all modes of
public and private transport in
one place. The app recommends
AN AN\ how best to reach a destination
F (% 9 based on real-time conditions
throughout the network, taking
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A single, shared and flexible platform, integrating and optimising usage of data from multiple sources, can deliver
benefits to cities such as:

. : w o .
Optimising city services Enabling real-time insights that help cities account ,Of all possible options coS
by structuring data from different become smarter in managing resources and develop more and user's own prefe rences. S 9@
sources, such as mobility, transport and sustainable municipal services by overlaying Big Data 3 E =
environmental data. This can also enable analytics capabilities across different types of data. S eE
new ways of utilising city resources, for This capability can unlock important insights for cities that

example re-routing traffic during school improve services, for example whether cities’ EV fleet usage

break times to reduce the air pollution and parking could be optimised to store surplus renewable

exposure for children. energy.
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https://www.economist.com/special-report/2020/10/08/zoom-and-gloom
https://www.economist.com/special-report/2020/10/08/zoom-and-gloom
https://www.sciencedirect.com/science/article/pii/S2352146516303799
https://www.sciencedirect.com/science/article/pii/S2352146516303799
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Smart cities
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@)= challenges to eliective
Smart city strategies

Benefits

Responding to these opportunities, many cities have sought to make various key systems ‘smarter’. For example, cities have looked
to install smart meters in public buildings and connect energy assets, such as solar panels on street lights, to the electricity grid.
This is in addition to legacy municipal systems, such as traffic management systems. However, as these solutions have often been
developed in response to then-vital needs, they have come at the expense of interoperability, with the consequence being a set of
silo-ed municipal technology systems and services.

Challenges

This lack of integration between legacy systems and first generation smart city solutions is a key challenge to making cities truly
‘sart’. The data collected from specific platforms and systems remain within the original value chains, with limited sharing of data
between platforms inhibiting the ability to unlock many of the opportunities from a smarter use of data.

To unlock this value, data needs to be shared between different systems; sensors and data need to interoperate and communicate
together. However, integration on this scale remains challenging for many cities, even more so for larger and older cities, which
have more legacy systems and infrastructure, are more complex, and are more likely to be characterised by silos.
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According to a Deloitte report commissioned by Vodafone,

ony 45” of the potential value

from data sharing within city supply chains is currently
being realised (e.g. city waste data shared with waste
removal suppliers).

Similarly, only
25” of the potential value

from data sharing across different city services
is currently being realised (e.g. transport data
shared with energy management services).

In this context, Vodafone is working with many cities across Europe to provide a range of infrastructure, loT and data solutions that
deliver an integrated data platform to address these challenges. Acting as a close partner with municipal governments, Vodafone’s
data platform helps to make these cities smarter by integrating different services and potentially enabling municipal authorities to
generate income that provides a sustainable economic basis for continued investment in smart city platforms.

Vodafone’s
partnership
with Sevilla
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https://www.vodafone.com/content/dam/vodcom/files/public-policy/Realising_the_potential_of_IoT_data_report_for_Vodafone.pdf
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Spain in numbers

?_j_o 2Nd: spains DESI 2020 rank
‘_ for Digital Public Services

o/.
90/0. Spain’s score on the
Q/,\) Open Data indicator, compared to

the EU average score of 669

Benefits

Challenges

Council

Sevilla in numbers
O Metropolitan area population of
1 .5 m. growing by 1 1%

m from 2010 to 2019

‘ 4th largest city in Spain, and

< ihe 90th largest in the EU
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Case Study

Vodafone’s
partnership
with Sevilla

sSmart Sevilla Couneil
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https://ec.europa.eu/digital-single-market/en/scoreboard/spain
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As the largest economic and urban centre in Andalucia, growth in Sevilla’s metro area is
inevitably linked to use and pressure on public services in the city proper. The city has
invested in new solutions for specific municipal services to meet needs, particularly video
surveillance and lighting. However, while these solutions improve the provision of public
services, they were not built as part of an integrated ‘smart city’ strategy and platform,
instead operating to date as discrete systems within their respective value chains.

Given its needs as a growing metropolitan area and economic centre, Sevilla received
€£19m in EU funding to implement solutions promoting integrated and sustainable urban
development. The requirements for the solution were:
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Flexibility to support Ability to integrate with Analytically advanced to enable
different types of existing solutions to the integration and analysis
data produced by optimise the investments, of multiple datasets to drive 0w oS
different public services in particular video optimisation of services, such as % ﬁ '5
(‘verticals’). surveillance and lighting. monitoring visitor flows and security "_g _?:: ‘2
during special events in the city. 9 g §
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Vodarone’s partnersiip

with Sewvilla

Vodafone is working with the Sevilla municipal government to integrate the Vodafone Smart Cities Platform, creating a single
platform to monitor a wide range of its services. The Platform builds on existing systems to develop smart ‘vertical’ services, utilising

Big Data capabilities enabled by ThingWorx Analytics.

The Platform is designed to provide transparency to public bodies, and by combining analytical capabilities with the integration of

multiple data sources, it enables efficiency improvements and higher quality municipal services:

:\'1,- ﬁ
WY

Energy Mobility Environment
Using mobility data in Using citizen mobility Using water consumption
different areas to adapt data to identify required data and patterns to
lighting needs, optimising changes to bus frequencies predict breakdowns /
energy usage to demand or stops, making the most faults, ensuring efficient
patterns and improving of limited public transport and effective continuity
efficiency. resources. of services.

o)

Security

Using security cameras
to monitor capacities in
public areas, allowing
cities to better manage

social distancing for
COVID-19.

The Platform has delivered improvements to Sevilla’s municipal services through solutions, such as the Security Vertical service, which
monitors visitor flows and, by integrating different sources of data with analytical capabilities, allows for the prediction of critical events.
The Platform is also deploying a number of other pilot project verticals, for example in smart management of parking, watering, waste

collection, energy, and air quality.
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Integrated smart city systems such as Vodafone’s Smart Cities Platform enable cities to better
manage a range of municipal systems and services holistically. This provides visibility of data
from different sources on one platform and enables the overlay of this with Big Data capabilities,
highlighting real-time insights and opportunities for further improvement in services.

To illustrate the benefits of integrated systems, it is helpful to focus on a key
impact: the ability to manage cities’ energy use based on a variety of data inputs
by optimising mobility and avoiding energy waste.

This is particularly pertinent, as it can help to make European cities and, by extension, Europe,
become greener and more sustainable for the future, while making progress toward Europe’s
emissions reduction targets.

Using estimates of energy usage savings in an EU-funded project to implement smart energy
and mobility solutions and an urban data platform in Munich, it is possible to illustrate
the potential impact if this were to be extended to the 80 most populous EU cities (roughly

corresponding to 100m people). Depending on the area covered, the levels of energy usage savings

can be significant and help Europe to move further towards its climate objectives.

It is worth noting that these estimates represent only a small fraction of the full prize to be
generated by smart cities, and do not include additional benefits from time saved, maintenance

cost efficiencies, and productivity gains from the integration of more smart solutions. Extending this

concept to other European communities, including towns and villages, could mean even greater
benefits to the environment from a sustainable and future-ready digital society.

©

Implementing a city data platform paired with smart energy
and mobility solutions across the top 80 EU cities by population
could yield:’

Annual energy? savings that are roughly one third

the total electricity usage of Ireland or Denmark
in 2018, and at 10.2 terawatt-hours - more than the total annual
electricity used by countries such as Cyprus, Latvia, and Estonia.

¢

A reduced cost to cities of €876m per year, in addition
to further benefits such as maintenance cost efficiencies and time
saved and productivity gains for citizens and businesses.

1,716 thousands tonnes less CO, emissions
per year, equivalent to 2.1%6 of the annual emissions
reduction needed to meet the EU’s 2030 targets.

O

The illustrative estimation extends estimates from an EU-funded smart city project in a portion of Munich, applying a conservatively-scaled (50%)
estimate for energy saved per m? to a portion (80%) of the land area for the top 80 EU cities by population (based on available data from Eurostat). Energy
costs are estimated based on average 2019H2 non-household gas and electricity costs and consumer oil and petroleum product costs in Europe and
the average fuel mix for final energy consumption in the EU27. CO, emissions estimates are based on a combination of the average fuel mix in Europe
and standard conversion factors by fuel type (with emissions reductions estimated for the energy saved from fossil fuels only).

“This includes total energy consumed by end users, both across electricity, heating, and transport, and excludes energy used by the energy sector itself.

Europe.
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https://smartcities-infosystem.eu/scis-projects/demo-sites/smarter-together-site-munich
https://ec.europa.eu/eurostat/statistics-explained/index.php/Natural_gas_price_statistics#Natural_gas_prices_for_non-household_consumers
https://ec.europa.eu/eurostat/statistics-explained/index.php/Electricity_price_statistics#Electricity_prices_for_non-household_consumers
https://ec.europa.eu/energy/data-analysis/weekly-oil-bulletin_en?redir=1
https://ec.europa.eu/eurostat/en/web/products-datasets/-/T2020_34
https://www.carbontrust.com/resources/conversion-factors-energy-and-carbon-conversion-guide
https://smartcities-infosystem.eu/scis-projects/demo-sites/smarter-together-site-munich
https://smartcities-infosystem.eu/scis-projects/demo-sites/smarter-together-site-munich

