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0. Intro.

0.0 Why this research

| travel a lot due to my job, and that allows me to visit many countries and observe
why people move and what motivations have pushed them to go to that particular
city. I love cities, | think they are the most important physical creation that mankind
has ever done. If we were to show an alien the brightest man-made realizations, we
would definitely include quite a few cities. But | also see antihuman cities, chaotic,
amorphous, meaningless agglomerations and even bad for human development
because instead of stimulating it, they block and null it.

I am an engineer and also a humanist. Through my job, countless technological
proposals pass through my screen to improve cities efficiency, with technology
applied to their development. All of them explain the benefits, savings and
advantages for city managers (the customers), but none talk about what they bring
to citizens, to people.

I also have some urbanist friends. They explain me the same pure technological
approach made at designer’s offices, with thousands of architects creating buildings
with CAD computer tools, not paying a minimal attention to who is going to
live/work inside those geometric boxes. We talk a lot about SmartCities, but are we
helping citizens to become SmartCitizens? My experience in buildings designed by
famous architects is poor. They are wonderful on the outside, on the design plane
or in a photo, but uncomfortable and almost uninhabitable inside. Perhaps the
problem is that nobody talked to those buildings end users and asked about their
preferences. The same happens to me with many technology projects applied to city
management. They mean an important advance in efficiency and significant
savings, but few are based on thinking or asking citizens about their uses, customs
or priorities.

That is why | decided to try to connect the good use of technology with human
development, all within the place where the great collective human innovations are
cooked, where the social animal that we are, finally manages to be, in fact, social:

the city.
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Cities are currently the epicenter of human activity. In a context of global stability
(economic, military / peace), cities lead innovation and human development. We
live, indisputably, at the best moment in the mankind history. Technology allows
us to increasingly dominate our world/environment and enjoy a longer and more
comfortable life, but we must not idolize it. Technology helps us, but its
development and execution base is, we must remember this, just human, so it won’t
respond to all our needs and, of course, it is useless to answer our fundamental,
existential or transcendental questions.

Cities are the citizens’ closest administration. This is good from the efficiency point
of view at the public services provision, but it needs a constant adaptation to the
citizens’ needs, to connect with them using their language, communication
mechanisms and habits. The city must be a partner that helps, that facilitates human
activity, and this means a great challenge.

There are big issues that impact citizens and that the city is called to work out. In
its position of ‘latest administration’ in front of the citizens, it also has the execution
capacity and effective services provision. But, unfortunately, cities do not have
enough resources or budget to respond to all those challenges. Here is where
technology provides an enormous benefit: it fundamentally reduces problems,
makes them more manageable and allows scarce economic and human resources to
be more effective.

When | talk to politicians and especially to Mayors, | honestly feel some
compassion for them. Next year’s challenges they will have to face are so complex
and society impactful that regardless what they do, they will be harshly answered,
as the first administrative visible face to slap, incapable of solving them, but please,
keep trying!

Cities are embarked on a struggle to retain and attract talent. This is fundamental if
they want to play a role in the 4th industrial revolution, or simply languish on an
aging social structure, until they disappear? Yes, this scares us, but we have just to
look at archeology to understand that cities also die. The people aging, the Industry
4.0 and the predominant role of ‘creative class’, the people virtual privacy, and our
planet sustainability are huge issues, where the city decisions will be fundamental,
and where its success capacity strongly depends on its geoposition, area of influence

or associated civilization. There are many other super important issues such as
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urban mobility, physical security, social services, participation and city co-creation,
decarbonization, culture, urban planning, ... where the city can play a much more
active position, deploying technology and obtaining visible and tangible results that
impact the city prosperity short-medium term.

So, a City is a very complex dynamic model. If you are good at Math’s, let me tell
you that a city is a NP-complete problem, because as you add more variables
linearly, the complexity or time to resolve situations increases exponentially*. Some
experts like Dan Doctoroff (NYC former deputy mayor, now Toronto’s Sidewalk
Labs’ CEO) says that, “cities are always going to be immensely complex human
organisms to manage, likening the challenge to trying to solve a 50-sided Rubik’s
cube”?. Understanding what can be done and setting priorities trying to anticipate
the consequences is really tough and our city managers need help, mainly massive
data from city facts, Artificial Intelligence algorithms and analytic tools to obtain
insight from it and an almost permanent interaction with citizens to make best- and
better-informed decisions.

My friend Pablo decided to move from Madrid to Singapore last year. At his
farewell party, I asked him why, and he described me his list of motivations: good
job, high salary, low taxes, safe city, excellent urban mobility, good on-the-job
training, excellent conditions for a single no-dependencies (children or elder
people) 25y digital nomad. He also explained what he didn’t like: type of
government, some local customs, weather, distance...but he considered this as a 2-
year investment into his professional career, improving skills, understanding the
rampant Asia/Pacific market, then come back home with an brilliant CV and money
to buy a house.

My colleague Juan told me the other week about his decision to leave the company
and come back to his birthplace, where his wife is highly appreciated as a master
on creating and designing local folk culture dresses. So, he preferred to prioritize
his wife career, work for a mid-size company and make half the wage, but in a city

which lifestyle is much cheaper than Madrid and where he will enjoy a wonderful

1 GAREY, M. and JOHNSON, D., Computers and Intractability; A Guide to the Theory of NP-
Completeness, 1979 W. H. Freemand and Company, San Francisco, CA

2 THORNHILL, J. “Smart cities still need a human touch”. Financial Times, published Aug 2019
p.2 https://www.ft.com/content/67¢52480-b51f-11e9-8ch2-799a3a8cf37b retrieved by Aug 2019.
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life with his wife and daughter. So, a good job is not always the main driver to
move.

Around 50.000 qualified professionals left Spain during past 2010-2014 crisis.’
Engineers to Germany and North Europe Countries, nurses to UK,..all emigrated to
find a good job, with home at just 2h flight and always looking back, or not. If each
one is a public University graduate, with an associated training public funded cost
of 5k EUR/y x 4y avg, imagine the mega lost for Spain, not only in terms of brains,
but on investment (1b EUR). Many are already returning.

These situations made me think about the competition for talent in this early 4™
Industrial revolution and the role of cities in that global contest.

So, I decided to dedicate this research to understand what’s making and what’s
needed to make a city attractive for these talented citizens. There are many partial
approaches, research studies about employment, safety, happiness, expat treatment,
economy, cost of live, but none is trying to give talented citizens an integrated

vision on this new world of cities.

0.1 Objectives

Main Thesis Objective:

The objective of a thesis in the field of Humanities is always knowledge, from
which practical consequences can be derived. Therefore, our main objective is how,
within the 4th Industrial Revolution framework, the city is competing to become
more attractive to talent, what elements define and improve that attractiveness and
the available options to transform the city in that sense. The practical consequences
are twofold:

1.- Help citizens to choose the best city in the world to realize their full potential,
realize their goals as a citizen and person, and make the greatest possible

contribution to the society.

3FITA, J. “El talento emigra de Espafia”. La Vanguardia. 2013
https://www.lavanguardia.com/vida/20130505/54371747713/el-talento-emigra-de-espana.html
retrieved by March 2018.
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2.- Advice majors and city managers on how to create the most possible attractive
city to retain and attract talented citizens and build a more prosper, innovative, fair
and human city. Help them design, prioritize and implement a:

e Long-term Transformational Plan

e Short/Mid-term Improvement/Integrated Plan

0.2 Thesis material vs formal Objects

The material object is the city. The city as a destination, as a meeting place, as a
platform for human development. And also as an entity that struggles to have a
global relevant role in the 21st century, where thanks to technology, change is the
new ruling constant and this change has an accelerated speed that we had never
experienced before, so decisions must be taken fast, as much as its consequences.
Error margins are consequently smaller and technology aid is even more crucial.
No action is not an option. Non-action means that you have lost the train of the new
economy and innovation, you are just past history.

The Thesis formal object is the perspective that | will use (‘quod’). It is the City
Attractiveness. It is what made Pablo, Juan and many others decide to migrate to
another city. It is about studying the reasons for that decision and learning from
them to improve the current city status. It is about attractive cities in the sense of
attractant or magnetic, dazzling, cost effective, convenient, abundant in conclusive
decision maker elements. And the plan is to drill down on those elements that are
making a city more or less attractive and analyze their impact. Then create a model
(a basic reduction, simplification and conceptualization of a very complex reality)

and compare the main world cities against it.

0.3 Thesis Research Discipline

The scope of the thesis is multidisciplinary. Since talent moves where innovation
raises, it is clear that in order to attract it, leadership on new technologies
development and implementation is necessary. It is about valuing technology as an
enabler from a humanistic perspective, evaluating its impact on the city not only

from a performance or economic points of view (merits), but from an ethical and
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social one, always based on extreme human dignity respect. Talented citizens are
attracted to technological innovation, but they are human at last, and therefore, there
are other city aspects that make it attractive or not, such as its inclusiveness,
equality, ethics, human values, identity, creativity, etc.

Therefore, the view to use will be that from a drone flying over the thin bridge that
links current technicality and western humanism, adding sociology, aesthetics,
anthropology without losing sight of urban planning, process management and
geopolitics as well.

Technology is the main enabler, and the base concept to be described in the Thesis
is how technology could help transform our cities to prepare them to tackle (or at
least improve) the main XXI Century cities challenges that lie ahead.

0.4 Thesis Main Hypothesis

Main City Challenges which can be addressed with technology are:

e Impact of Industry 4.0. Rise of ‘Creative Class’.

e People Aging. How to maintain welfare society without increasing costs,
taxes

e Power shift to Data. Controlling the World. Sensoring. Internet of Things
(1oT)

e Citizen at Center: Communicating/Listening to citizens (Social Networks,
Online). SoftPower (opinions, trends). City Co-Creation.

e Urban Mobility = Cities’ blood. Traffic, Intelligent transportation.

e Safety. Threats (Terrorism, Natural Disasters). Resiliency.

e Citizens Trust (CyberSecurity, Privacy, Compliance, Transparency). GDPR
(European Union General Data Protection Regulation)

e Environmental Sustainability (Energy Efficiency, Water Care, CO:
Emissions reduction-Carbon Neutral). Circular Economy

e Needed Financing. Avoid Taxes Fraud. Cashless Cities

Disruptive new technologies show up into these scenarios. They can help or even
add more complexity: 5G high-speed Networks, Autonomous Cars, Batteries

increasing capacity helping to electrify / decarbonize, Sensoring Homes,
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omnipresent Artificial Intelligence to understand all this huge amount of data, 3D

Printing for any physical thing, to mention the most impactful.

7 Main postulates

1. Cities are taking the key role as Centers for Human Development. There is
a hidden, bloodless, but fierce competition to attract the ‘creative class’ people,
those who will rule the Innovation led by 4th Industrial Revolution.

Technology is again the vital aspect of the SmartCities conversation, but Cities that
focus and design technology around their people will be more prepared for the
inevitable future.

2. City Prosperity recipe = 3T’s (Technology, Talent, Tolerance)

3. 4™ Industrial Revolution is about Artificial Intelligence/Robotics. Artificial
Intelligence (Al) is made of Massive Data (from loT world, social networks) +
Computing Power (from large Cloud Datacenters) + Algorithms (made by Talent,
again to understand, predict, analyze, visualize, speak, obtain insights, real-time
react,...). No city leads this revolution, but none wants to be left behind, so
competition for talented citizens is even more crucial.

4. SmartCities approach uses Technology to transform/improve Cities and
make them more Attractive for talented citizens.

5. City Attractiveness = City Magnetism x City Profitability (yield)

6. City Magnetism. Conditions that make you like/love the City.

Mostly permanent, slow movers / not easy to quickly change/evolve conditions that
impact you emotionally. To significantly change them, you must invest on a City
Transformation Plan along 10+ years.

7. City Profitability (Yield). Conditions that make you value the City
Performance. It’s a balance between give’s and get’s. It’s relatively easy and quick
to impact. Problem is how to prioritize, integrate all performance components into
a comprehensive strategy. You should invest on a City Improvement/Quick
Transformation Plan along 2+ years. This is the main rational component.

City Profitability (Yield) is made of Services that you receive from City compared
to the associated Cost of Living in that City = CITIZENSHIP CONTRACT
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0.5 Research Methodology

There are some basic well-known sources of inspiration, coming from some books
like Schwab, K. talking about 4th Industrial revolution, Prof. Florida and his famous
‘Creative Class’ concept, linked to the 4th Industrial revolution paradigm. Urbanists
like Jane Jacobs explaining why cities which don’t work for and listen to citizens
are leading to a chasm; Jan Gehl as best modern urbanist, reshaping Copenhagen as
a model to follow, and some few other like Rem Koolhaas explaining how much
unhuman a city can become (Generic City)*. Good inspirations came from the
Philosophy background: Aristotle, Plato, Julian Marias, Ortega y Gasset, and the
city and circumstances where Wittgenstein lived (Vienna, end of XIX Century).
Main concepts about Ethics, Aesthetics, Anthropology, Arts have been fundamental
to understand why these city challenges are so relevant.

All other hundreds of references come from Internet, and most are dated less than
5 years ago, so the explained concepts and issues are hyper current and realistic.
There are tons of info about SmartCities coming from the 50 main companies trying
to sell their solutions. But most of this info is technical, made of architectural
descriptions, and use cases, not explaining the root causes, problem tackled and
results or benefits for the citizens, not just for the Information Technologies
department (customer who directly pays for those solutions)

Working model will be based on Bibliography, International Congresses, and other
related sources of information (mainly Internet).

A model is built for top 140 most attractive world cities. Plan is not to create another
ranking. Cities hate rankings, except the one who leads it. As the Attractiveness
concept is quite personal, and the most attractive city for an individual may be not
so attractive for another, depending on their different scale of values to weight the
city performance indicators, different aesthetic or personal preferences (mountains
or seashore or both, spoken languages, religion...), and personal status (family
dependencies, children, elder people at their charge...). The model allows

comparisons between cities in the same geo cluster, obtains a single city

4 KOOLHAAS, R. Acerca de la ciudad, GG, Barcelona, 2014 from “The Generic City” Domus,
nam. 791, Milano, 1997 pp. 8-12
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Attractiveness radiography to prioritize areas to improve, and provides a list of

cities that best fit one citizen values and preferences.

Cities Sample Size and Selection Criteria

Main Most Attractive 140 World Cities.

. Selection Criteria: Top at Quality of Living (Mercer)® AND Cities in Motion
(IESE)® AND scoring over 50 (no personal risk or severe living restrictions) at
Global Liveability Index (The Economist)’

. Like any good/useful set of indicators, all info included from external
studies/rankings must comply with some basic principles: It must be benchmark-
able, repeatable, data acquisition cost trending to zero, facts/data-based (no surveys,
rumors, opinions, subjective topics), relevant, fair, manageable, so we can compare
apples to apples (based on cities on same situation), and dynamic, as the city

changes and a new indicator could show up and better describe one particular topic.
City Magnetism model

. 67 Indicators (Self-made from open sources or Selected from Universities,
International Bodies, Key Actors already published Studies/Analysis)

. Each selected City SmartCity (140) Status Analysis from City Web,
SmartCity published Plan.

City Profitability (Yield) model

5 “Quality of Living Mercer Index”. MERCER. 2018
https://mobilityexchange.mercer.com/Insights/quality-of-living-rankings retrieved by March 2018
® |ESE. 2018 Cities in Motion Index. IESE. https://media.iese.edu/research/pdfs/ST-0471-E.pdf
retrieved by March 2018

" “Global Liveability Report.” The Economist. 2018
https://store.eiu.com/article.aspx?productid=455217630 and

https://www.eiu.com/public/topical_report.aspx?campaignid=liveability2018 retrieved by March
2018
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. 33 Indicators (Self-made from open sources or Selected from Universities,

International Bodies, Key Actors already published Studies/Analysis)

So, total number of evaluated indicators is 100, but many of them include a large
number of subindicators, raising the total number of analyzed city dimensions to
around 500.

Research. Surveys run to check model accuracy.

. Survey to 4.500 NordicEdge event®, Stavanger (Norway) Sep2018
attendees. Largest SmartCities event in the Nordics.

. Survey to 21.334 SmartCity Expo & WW Congress®, Barcelona Nov2018
attendees. Largest SmartCities worldwide event. Data to tune weights on

Magnetism and Performance.

Model Reliability

. Medium on City Magnetism. High on Profitability.

. Intention is not to develop a Scientific Analysis, but a Human Sciences
Study. Main topics will be weighted from Citizens input. Results will vary from
Citizen to Citizen or different life status (age, dependencies)

. Model obtained from two surveys should achieve: 95% Confidence, <5%

Error

Proposal Innovative Characteristics

First time ever (not found in any literacy or web info) discussion about: City
Attractiveness components (Magnetism, Profitability), Citizenship Contract
concept. First time all SmartCityExpo participants are asked to range their

preferences about what is their most Attractive City.

8 NordicEdge. Stavanger. https://www.nordicedge.org/ retrieved by March 2018

® SmartCity Expo. Barcelona. http://www.smartcityexpo.com/en/home retrieved by March 2018
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0.6 Key words

SmartCities, Citizen, Talent, Technology, Tolerance, Cloud, Al (Artificial
Intelligence), 10T (Internet of Things), Data, Industry 4.0, Urban Mobility, Social
Services, City Sustainability, Circular Economy, Autonomous car, CyberSecurity,
Privacy, GDPR, Social Listening, Citizen Services, City Safety, Ethics.
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1. Cities in the XXI Century. Main Challenges.

1.0 Intro. Era of Cities

We celebrated in 2019 the first century after the end of First World War with the
Treaty of Versailles, and that marked the end of the old empires. The end of WWII
with the Yalta and Potsdam conferences constituted a world made of countries, and
the birth of the United Nations as a global countries’ organization. Now, at the
beginning of the 21st century, we are spectators of a new era: The Age of Cities.

“The 19th century was a century of empires. The 20th century was a century of
nation states. The 21st century will be a century of cities.”, said Wellington E.

Webb, former Mayor of Denver, US, at a meeting in Colorado, 2000

Urbanization Process

For the first time in history, more than half of us live in cities—a global population
of 4 billion people live today in cities. Urban and rural population matched by
200710, today urban has achieved 55%, and by 2030, city population will double to
6.5 billion people (same as adding 3 Brazils and one new China), or 70% of total
world population.**

This is creating the concept of MegaCities (or cities over 20 M inh) and its
continuous rise. According to UN*? by 2030, the world will count with 43
megacities, from just 2 in 1950. Fastest-growing urban agglomerations are cities
with less than 1 million inhabitants, most located in Asia and Africa. By 2028, there
will be close to 500 cities larger than 1 million people inh®3. From every eight living
people today, one lives in a MegaCity, 3 in large cities, and four (half of total) live
in smaller than 500k inh settlements. We are building collectively the equivalent of

10 GLAESER, E. Triumph of the City. The penguin Press. New York 2011, p.1
1 RHODAN, M. “UN: Number of City-Dwellers to Double by 2050” TIME. Published Dec. 09, 2013
http://world.time.com/2013/12/09/un-number-city-double/ retrieved by July 2018

122018 Revision of World Urbanization Prospects” United Nations
https://www.un.org/development/desa/publications/2018-revision-of-world-urbanization-prospects.html
Published May2018, retrieved by July 2018

13 “Governing Cities” OECD http://www.oecd.org/gov/cities.htm retrieved by January 2018
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another NYC every month, and the pace will continue for the next 40 years. In this
next 40 years we are going to build as many cities as in all our past human history.
Since the beginning of civilizations, men have gathered in cities to obtain the
benefits and synergies of living together. As cities have become more attractive and
more competitive in the various industrial revolutions, they have attracted more
citizens from the rural environment. The performance of a city and its prosperity
are not only a matter of population, but of a talented population, the one that
generates wealth by developing the latest innovations and technological advances.
By becoming the engine of the economy and human development, it is easy to

understand the correlation between Urban Population and GDP / Capita shown in

Figure 1.
Urban population vs. GDP per capita, 2016
Share of the total population living in urban areas versus gross domestic product (GDP) per capita, measured in 2011 In ~ata
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Figure 1.- Correlation between Urban population Share and GDP/Capita®®

14 GATES, B. and GATES, M. “Our 2019 Annual Letter. Things We Didn’t See Coming” Bill &
Melinda Gates Foundation, published February 12, 2019,
https://www.gatesnotes.com/media/AL2019/PDFs/2019Annuall etter-EN.pdf retrieved by April
2019

15 RITCHIE, H. and ROSER, M. “Urbanization” Our world in Data
https://ourworldindata.org/urbanization published by Sep2018, retrieved by January 2019
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Cities are nerve centers of economic growth, social interaction and innovation.
Today, 1.5 billion people are living in the top 600 largest urban agglomerations,
which are responsible for nearly 60% of the gross world product (GWP). We can
find that now 80% of total World wealth is generated in the cities®®. Cities consume
75% of the world’s natural resources, use 80% of the global energy, and produce
75% of the global carbon emissions.!” In 2014, 41% of total US energy was
consumed in residential and commercial buildings alone.*®

Urbanization is happening very quickly and by a way that we did not anticipate a
few years ago. It was thought that by digitalizing the cities and our daily lives we
would observe a dispersion of the population in the territory, slowing down at least
the process of urbanization, with people not needing so much direct human contact.
On the contrary, when we digitalize, we are experiencing the acceleration of
urbanization. What happened? First, let's understand that half of the human
population lives in Asia and China. With the increase of middle class in Asia, its
purchasing power has increased, and this is producing a social transformation,
calling the population to the cities. We can also appreciate this on the increase of
Asian tourism. The classic or industrial urbanization, linked to production and
factories, and led by China, with its 5 special development zones has meant an
increase of some 600 million people living in urban areas. But there is another
contemporary urbanization not linked to industrialization: it is that of Africa. Africa
has around 1b inh today, planning to reach 2b by 2030 and no less than 3b by 2040.
This African urbanization has the same pace as that of China, but is not driven by
industrialization or by employment or work, but by information technology, mainly
mobile technology, revolutionizing African society, with citizens equipped with
smartphones and with the African telcos growing wildly. We could say that
Africans are urbanizing and growing their cities to get mobile coverage... Bill and
Melinda Gates explained in a meeting that the key to development in Africa is to

provide women with a smartphone, with which they can access the world of culture.

18“Harnessing urbanization to end poverty and boost prosperity in Africa” World Bank. 2013,
http://documents.worldbank.org/curated/en/710431468191672231/Harnessing-urbanization-to-
end-poverty-and-boost-prosperity-in-Africa-an-action-agenda-for-transformation retrieved by July
2018

17“The weight of cities” UN environment programme http://www.unep.org/news-and-
stories/story/weight-cities retrieved by 1 July 2018

18 US Energy Information Administration http://www.eia.gov/tools/fags/fag.cfm?id=86&t=1
Retrieved by 1 July 2018

25


http://documents.worldbank.org/curated/en/710431468191672231/Harnessing-urbanization-to-end-poverty-and-boost-prosperity-in-Africa-an-action-agenda-for-transformation
http://documents.worldbank.org/curated/en/710431468191672231/Harnessing-urbanization-to-end-poverty-and-boost-prosperity-in-Africa-an-action-agenda-for-transformation
http://www.unep.org/news-and-stories/story/weight-cities
http://www.unep.org/news-and-stories/story/weight-cities
http://www.eia.gov/tools/faqs/faq.cfm?id=86&t=1

If we take into account that the Cameroon population average age is less than 18
years and we compare it with the European one (around 44 years) then we will
immediately realize that African citizens are called to populate the rest of the world
and the Chinese to manufacture the necessary technology (already 70% of
smartphones and 90% of computers are manufactured there). But this African
urbanization is very poorly planned and means that 65% of sub-Saharan housing
are slums. The Africa’s main problem is the bad planning and the absence of an
African plan into the main power’s agenda (US, Europe) fundamentally. We
already know the disasters of poor planning if we look at Mexico City or Cairo. We
have already learned the consequences of poorly urbanized territories or suburbs,
as incubators of the worst extremist danger. Out of those suburbs came the uprising
of the Arab Spring, or without leaving Europe, the terrorists who attacked in
Brussels came out of the worst suburb of the city.

But the value of urbanization is indisputable. The greater urban density leads to
greater prosperity and wealth. It is obvious that converting 1 m2 of land into 1 m2
of urbanized city space raises the value of the property, but the city must bring there
the necessary services and utilities and this implies a cost. If we compare the
municipal budget of an European city (around 1000 EUR/Cap/y) and compare it
with the one in Nairobi (only 6 EUR/Caply) then we will realize the kind of
urbanization that we can do in one place or in other. If the value created when
urbanizing is greater than the cost of urbanizing, this topic turns into a mere
question of speed. The great value to society comes from the generation of wealth
that brings proximity between people. From the beginning of the urbanization of
our planet, it is clear that humans find synergies, savings, advantages and
opportunities by living together, and the space where they live together is called a
city. The value of this land changes and is increased by two factors: one the real
estate value, which depends exclusively on its location within the city, and another
value of agglomeration, due to the proximity of factors of production, talent and
cultural development and scientist. A new one is added to the traditional production
factors (land, capital and labor): information. This turns cities into huge information
hubs, with massive data generation and consumption, in parallel on the traditional
industrial urbanization. Thus, the city will play a fundamental role in the post-

Industrial era, or in the so-called 4th Industrial Revolution. This is driven by the
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new economy not only managed by industrial development but by the information
economy; by the digital revolution that involves the connection of billions of things
to the network (Internet of Things or 10T); by the Green economy as the only
solution to curb climate change and make its consequences only serious and non-
lethal; and by a new form of production called Atrtificial Intelligence and Robotics,
which will take advantage of the cloud computing (Cloud) technical means
(massive computing, data storage and data analytics power) so that talent (and not
capital or land) can generate new business models.

Urbanization is inherently good from the point of view of planet caring:
Apart from the synergies that human beings achieve by living in community in a
city, from an environmental point of view, a person who lives in a city causes less
impact on the environment than a person in the countryside. The city inhabitants
use their cars less because they have an efficient public transport and consume
scarce resources such as housing, health services, water and energy more
efficiently.

In this context, the city is our life’s natural space, it is our nest, and citizens
increasingly see the state or nation as a more distant instance, preferring to pay taxes
to the city as they perceive a more direct return in the services they get. This talent,
as part of human capital, is distributed grossly by DNA throughout the world
population, it’s solidified and developed into universities and is socially constructed
in the city. We can say that talent is urban, and approaches the city and develops
there, and the greater the city is, the more it attracts talent, and the greater its
capacity to generate culture and innovation. It is said that to maintain an Opera
house you need to have a population of more than 5 M inhabitants. Ok, but we see
people returning to the rural space... true, very few rich people are returning to enjoy
the nature, although they do not live from the countryside or in agriculture, and they
always have the means to go to the city whenever they need it. As the former mayor
of Bogota, Enrique Pefialosa once said. "A developed and advanced city is one in
which the poor have a car and the rich go by bicycle".

Urban planning was formerly very bureaucratic and complicated, now it is
multidisciplinary in technologies and people. You have to think about the citizens
from the very beginning. How could anyone has thought that the enormous internal

distances in Brasilia were good for their economic development? Quite the
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opposite. The density is a good indicator of development, and same is size. The
average salary is related to the size of the city and this situation does not change
with the technological revolution. Mid-sized cities concept works well provided

they have an adequate density, excellent access to information technologies and

placed into corridors of cooperation with other similar or larger ones.

Cities, Growth and Poverty Reduction

LONDON NEW YORK HONG KONG

Peak 141,600 jobs/km’ Peak 151,600 jobs/km’ Peak 120,200 jobs/km’

Figure 2. Impact of density. Visualization by Duncan A. Smith for LSE Cities. Data sources: Business register
2009-2011. US Census 2011, Hong-Kong Census 2011.

Anna Wellenstein, Director, The World Bank explained that concept in the
SmartSuisse meeting at Basel (Switzerland), 2018 with Figure 2.

Urbanization is even good for climate change, since the energy consumed/cap is
lower in the city than in the countryside, making our cities and countries more
sustainable in order to consume less resources than those capable to generate.
Rapid urbanization is adding pressure on cities’ aging infrastructure from
transportation, safety, communications, to the environment (water, energy), and
housing, health and social services. Citizen's trust on emergency and safety forces

has decreased due to cases of improper use of force and jihadist terrorism.
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Cybercrime is soaring, taking advantage from the massive use of social networks,

easy access to massive impact technologies and low associated costs.
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Figure 3. Urbanization through the Centuries. 1°

Healthcare burden have been on the rise around the world in the face of rampant
public debt, stalled budgets, greater people aging, and increase of life expectancy.

Although the definition of Millennial is not clear, assuming that it gathers those
born from 1980 to 1996, it 1s pointed to a group of 1.7 billion people who can decide
which is the ideal city to develop their potential. They are citizens of the world. The
revolution and the price lowering of the means of transport makes possible the easy
movement of population that does not have problems with immigration. I talk about
talented citizens, with language skills, citizens that every city desire to retain and
attract, with the aim to thrive and generate wealth. Find below a comparison
between Millennials and its evolution: Generation Z. While I consider these
differences as a nice curiosity, the main fact here is the unprecedented amount of
people eager to explore the world, move to the best city to develop their full
potential on one hand, and a fierce competition from main cities to attract those
talented citizens on the other. An incredible demand vs supply people motion at
global level. Main characteristics are mobility capacity, native use of technology,
languages knowledge, lack of strong family or country roots, desire to grow

(money, power or even notoriety), and cultural barriers abolition. All these factors

19 «“Urbanization thru Centuries” CapGemini https://www.capgemini.com/ Retrieved by Jan 2007
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pave the way for a continuous flow of talent all over the world. 2° More than 80
percent of millennials believe that SmartCity technologies are positively impacting
our lives. The number of current millennials is estimated on 1,7 billion, so it's a
strong force asking for better places to live. "Every ounce of logic says technology
should have whipped geography by now, flattening the world”, in Thomas
Friedman’s words, by allowing people to live anywhere and still stay engaged and
connected in the global digital economy. But place matters, and the decision about
where to live is not only determined by the technology access. Millennials prefer

specific cities with compelling attractive reasons behind.?
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Figure 4. Meet Generation Z: The newest member to the workplace. Visualcapitalist??

While there is not an exact consensus, we can describe these live generations:
e Generation Z: Born 1997-2012
e Generation Y or Millennials: Born 1980-1996
e Generation X: Born 1965-1980
e Baby Boomers: Born 1946-1964

2 DESJARDINS, J. “Meet Generation Z: The newest member to the workplace”. Visualcapitalist,
Jan2019, https://www.visualcapitalist.com/meet-generation-z-the-newest-member-to-the-workforce/
retrieved by 1 February 2019

ZLMANEY, K. “Why Millennials Still Move to Cities” Newsweek. Article, 30 March 2015.
https://www.newsweek.com/2015/04/10/why-cities-hold-more-pull-millennials-cloud-

317735.html retrieved by July 2018.

22 DESJARDINS, J. “Meet Generation Z: The newest member to the workplace”. Visualcapitalist,
Jan2019, https://www.visualcapitalist.com/meet-generation-z-the-newest-member-to-the-
workforce/ retrieved by 1 February 2019
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e Silent Generation: Born 1925-1939

e Lost generation: Born before 1925
A good description of these segments can be found at SocialMarketing.?
And watch out next generation Alpha, as first generation completely born in XXI
Century. Those born after 2010 have always been fully connected, fast data
demanding, diversity — multicultural respectful, best educated generation ever and

big taxes payers for previous generations retirement. ..

Cities Transformation

After listening to the latest breaking news on the smartphone, a citizen gets notice
from an augmented reality application that the building in front of him is a former
Palace, now refurbished as the City Hall. He decides to apply for a census certificate
because the University is asking him for and enters the building. To his surprise, he
must handwrite some forms and papers, identify himself with his IDCard or
Passport and wait some days for the Napoleonic-era-dated approval bureaucratic
process to be finished and obtain the requested certificate by paper mailed at home.
This is still the current situation in many of our cities. You can perceive the contrast
between our digital citizens and the way they use technology with some still
existing ways to connect and receive city services. But things are changing very
quickly with new technologies as disruptive enablers.

Ouir cities are facing XXIst Century Challenges,

Responding with XX Century tools,
Managed by XIX™" Century bureaucratic Processes,
Based on XVIII™" Century Institutions.

I have drafted this numeric game to illustrate the modernization challenge.
Historical reasons, reluctancy to change, traditional immobilism are stalling the

process, but technology is helping to gain lost time and update city services in a

23 «“Marketing. Research. Strategy.” WIJSCHROER http://socialmarketing.org/archives/generations-

xy-z-and-the-others/ retrieved by August 2018

24 PERANO, U, “Meet Generation Alpha, the 9-year-olds shaping our future”, AXIOS, published by
Aug 2019, https://www.axios.com/generation-alpha-millennial-children-63438b10-6817-483e-
8472-38810df77880.html retrieved by Aug 2019.

31


http://socialmarketing.org/archives/generations-xy-z-and-the-others/
http://socialmarketing.org/archives/generations-xy-z-and-the-others/
https://www.axios.com/generation-alpha-millennial-children-63438b10-6817-483e-8472-38810df77880.html
https://www.axios.com/generation-alpha-millennial-children-63438b10-6817-483e-8472-38810df77880.html

moderated time. But ancient Greek remind us “The only thing that is constant is
change” -Heraclitus of Ephesus (c. 535 BC — 475 BC)

And we are humans, so, reluctant to change. But change is becoming the usual name
of the game in the digital era. And it is always following the traditional Change
Management formula: Dissatisfaction with current situation x Expectations of new
paradigm x Leadership to move the whole organization x First steps to show value
should be bigger or higher than the Natural human resistance to change.

Citizens around the world are moving to city centers at historical rates. This fast
change paired with innovative technology solutions providing very critical
problems resolution and basically impacting even the most remote cities,
demonstrate that we are living in digital transformational times. It’s impacting the
way we live, work, live, relation, trade, meet and interact with the rest of humans.
Local leaders are extending the traditional boundaries of local government
management to make their cities smarter, healthier, safer, more sustainable, more
economically competitive and more efficient for their citizens and are looking to
adopt technology to make a positive and inclusive transformation. It’s time to
elevate and combine the conversation around connected cities and citizens to work
cohesively. When we think about connected societies, we must think across a broad
range of services and citizen life including energy, water, transportation, buildings,
education, healthcare and social services, housing, culture, urban planning and
public safety. There is a need for city infrastructure and services to evolve and
become more integrated and connected.

Cities around the world face a number of common challenges. Traffic congestion
Is increasing in most metropolitan areas. In the developed economies, physical
infrastructure needs to be updated. In the emerging world, a massive new physical
infrastructure needs to be built. Citizens everywhere have growing concerns about
public safety and cybersecurity. The growth of healthcare costs seems to be
accelerating with people aging. In education, we need to provide both our young
people and adults looking to change careers with the job skills they will need to
compete in the XXI century. And finally controlling our energy consumption and
our resulting emissions to ensure sustainability in a context of finite resources.

But these challenges are not new. We have been wrestling with many of these issues

for a long time. We’ve experienced some of them for hundreds of years: traffic,
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clean water and air, crime, reliable power, education and employment, and the list
goes on and on. Cities need to be strong enough to survive, adapt, and thrive despite
the challenges they are experiencing. What is different is that we now have
technology we can use to address most of these challenges in new ways. Rapid
urbanization is exerting pressure on cities’ aging infrastructure and available
resources from power distribution, housing, fresh-water availability, and sewer
systems to urban mobility, the environment, public safety, and health/social
Services.

One key aspect of this future connected society that is quickly growing today is
urban mobility; transportation of both people and also goods, as retail options are
soaring online challenging the ways those goods are finally reaching homes. This
is a tough problem in the city of Amsterdam, where the narrow water-channel side
streets are every day collapsed by courier small tracks delivering online purchased
goods.

As civilizations have evolved, so have our means of transportation. First by foot,
then by horse and now by an array of large and small, public and private vehicles.
But the raise of new mobility options like sharing (cars or bicycles or scooters),
Cars as a Service options, autonomous cars and other are completely changing the
scene. Cars are integrating more technology to become ‘smarter’, taking advantage
of latest connectivity technologies like 5G, allowing them to seamlessly interact
with a smart city infrastructure and with the other vehicles and users. And the need
of owning one or more cars per family will decrease. So, city infrastructures will
need improvements to accommodate the smart car of tomorrow while reducing the
needed space for cars and regain areas for humans, making cities more walkable.
Mobility options will be available in real time, reporting incidences and providing
alternatives, making the traffic more fluid, safer and easier than ever before. City
transportation services will take advantage from predictive models to anticipate
likely issues and reduce their impact.

A city that harnesses its capability, capacity and human capital to focus squarely on
improving infrastructure is actually cementing a lasting impact for decades to come,
not only in terms of the well-being of its citizens, but also on the economic potential

and competitiveness of the city to attract talented citizens.
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In addition to the technology, collaboration enables this connected society. City
leaders, citizens, academics and utilities all working together to enable our
neighbors and enrich our communities.

By leading this change in a thoughtful manner, cities are creating environments that
are more sustainable, prosperous and inclusive for all. Through different initiatives,
cities are working to eliminate the digital divide for elder people and people with
disabilities.

By creating welcoming environments that attract new businesses and talented
citizens from other places and also build up and retain existing ones, cities will
thrive in global influence, reputation and attractiveness. This openness to external
talent from other cultures is made of tolerance. And all this work is done for and by

people.

People matter for thriving

“People come to cities for the sake of life, and they stay for the sake of the good
life” 2

When Arristotle refers to the ‘good life’, he does not mean enjoying a life full of
leisure and pleasure. Aristotle speaks of the good life as that which enjoys the ‘good
citizen’, who is the one who takes advantage of living in the polis because he has
got the skills and the rationality to lead a ‘good life’, contributing to the existence
of the polis. The polis offers the conditions for citizens to develop and exercise this
‘good life’.

Cities will increasingly need to compete to attract the people they need to thrive.
Migration from rural to urban areas is slowing, but city-to-city migration continues,
talented singles with no family dependences are moving to new cities in large
quantities and even whole family moves are usual. The modern digital era gives
citizens the power of choice about where they want to live. In the past, they used to
follow job opportunities; now those job offerings come to them. Employability is a
key reason why to choose a city, but not the only one and not the most relevant

anymore. | personally consider arrogant the negotiation as an auction that we have

% ARISTOTLE, Politics Book I, 1252b27-30, IV BC
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seen from a large technology company to place its second headquarters in the US.
Skilled employees won’t go to any possible place to work and live, so they should
better find a very attractive city for citizens and then settle up there, not the one
which offers the best tax and logistics conditions for the company. Otherwise, their
capacity to attract best workers will be diminished by the lack of city attractiveness.
Manufacturing jobs tied to a factory location now account for less than one in ten
jobs across developed regions; many retail and service-sector jobs, the largest and
fastest-growing job categories, tend to follow people, not the other way. A rising
number of digital jobs can be performed at a distance (teleworking), and older
knowledge workers may choose more flexible work arrangements in their jobs as
they approach retirement. Digital platforms enable people to be matched to jobs
wherever they are.

Those cities that retain the talented citizens they have and attract others from abroad
will thrive; those that fail to keep their citizens and make themselves appealing to
new workers and families will not, lagging as elder people bedrooms, loosing young
talent, with low competitiveness and dynamism. In the past, cities’ economic
strategy hinged on appealing to businesses; increasingly it needs to focus on what
they offer to citizens and the services they provide. If they do, people will come,
then businesses will as well.

There is much for city leaders to do to compete successfully for these increasingly
empowered citizens, not least in creating stable, innovative employment, which
requires mayors to broaden their focus from urban planning to genuine economic
development and talent competitiveness, connecting to citizens and making them
participants on city development.

It may, of course, be that people’s expectations are rising beyond what governments
are able to deliver within budget constraints. But it may also reflect the fact that
urban management today is not set up to focus first and foremost on citizens. If it

were, money might be invested more wisely, and results would improve.

Realizing the ‘Smart City’ vision

So, cities are investing on technology to work out many problems, improve the

quality of service and becoming more attractive to talent. The considerable rewards
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of smart cities will only be realized if they put citizens front and center of strategy
and execution, and that means understanding them: who they are, how they spend
their days, how the move along the city, what they love or hate, what are their scales
of values and how they interact with city services, and then, design policies and
services accordingly. Citizen-centric governance is, in many ways, no different
from the way that corporations focus on user experience when delivering their
services, always listening to customers feedback. A working mother of three who
lives in a residential neighborhood will have very different needs to the 73-year-old
widow who lives in a nursing home. They will interact with city services very
differently. Change word citizen by customer and think about some of the well-
proof marketing strategies. ..ok, but act responsibly and very respectfully, otherwise
you will lose their trust (at next vote).

The more detailed the understanding of citizens the better for practical policy.
Different citizen activities involve multiple touchpoints associated with different
public services. Do they commute via public transport or do they walk? How much
cost and time do they spend? How many times does a citizen visit the health center
or hospital, and for what reason? What jobs do people do, and are they formal or
informal? Such a data is pure gold to inform targeted and effective public services
provision.

We have seen in all the Industrial revolutions how technology has always been the
driving force of economies worldwide, but what about cities? Cities have to develop
efficient operational models to provide infrastructure and physical and digital
services to their citizens. However, most services and infrastructure are built on a
mixture of investments that can span decades. New technologies adoption has been
historically slow, frequently with investments that are far out of balance with other
important community needs, always considered a priority. Information
technologies started to play a relevant role into Municipalities from the taxes
department. It took decades for these new technologies to manage the core of
citizens contact thru the Citizen relationship management solutions (mainly Call
centers only). Now, it’s impossible to manage a modern city with the complexity
of systems, items, things, matter, people, buildings, generated data (structured in
data bases or unstructured like WhatsApp or Facebook messages) without

Information Technologies as the real brain of city.
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Elected leaders are increasingly being asked about technology in the community
such as residential broadband, how to welcome autonomous cars, and how to
embrace remote home care technologies, to mention some examples. Citizens
expect rapid development and adoption of technology in their daily lives and in
their businesses. They don’t wish to see lines drawn between the enterprise and the
public services, just the opposite: they demand better quality systems serving them
from the public domain than from the commercial sector. As constituencies, they
demand quality services from the city managers. For residents and visitors, the
expectation is for the city to meet ever-escalating demands. How do cities innovate
and leverage technology to not only provide the services citizens need but also to
build a model that supports the rapid growth required to attract and sustain highly
successful inhabitants: talented citizens?

Urbanization is therefore crucial for achieving sustainable economic growth. At the
same time this development is creating major challenges related to natural
resources, environmental impact and the liveability of cities. These challenges are
not only dedicated to serving (or retaining) current citizens, but to attract new

citizens coming to the city with the expectations of better life conditions.

City as a creativity catalyst: Wittgenstein's Vienna

Cities are positive or negative catalysts of human creativity, and therefore, of
economic and social development. They are the breeding ground where art can be
expressed, science developed, society can advance in equality and ethical values,
or it can be the furnace where all this is destroyed with war, hatred and inequality.
Let's study the best example of how a city can empower its citizens by taking them
to the category of geniuses: Wittgenstein's Vienna®®. This city, at this time, end of
XIX century, together with the Athens of Aristotle, represent the two culminating
moments of our human culture: the two moments where a single city could
collectively foster development in all the arts and human sciences, and therefore,
generate the wise and geniuses who led the ethics, aesthetics and human sciences

since then.

% JANIK, A. and TOULMIN, S. Wittgenstein’s Vienna ATHENAICA, Sevilla, 2017. Originally
published 1973
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The Vienna of the late nineteenth and early twentieth centuries (end of century or
fin-de-siécle) brought together an enormous, almost unrepeatable concentration of
talent, creativity and human development, comparable only to the Aristotle’s
Athens. More than one hundred of the best creators in Philosophy, Writing, Theater,
Music, Painting, Architecture, Applied Sciences, Engineering, Mathematics,
Physics, Mechanics, Medicine lived and met every day in Vienna, many of them
still today great references in their disciplines?’. And they met, grouped together,
discussed about the current issues of that time, and most importantly, about
humanity, the essence of man and the meaning of existence, the reality, the ability
of language and science to explain it, and the most relevant, what is not expressed
in words, what is transcendent, what is essentially human. All were philosophers in
their own way, more or less pure, and all from their area of knowledge proposed
advances in the conception of man and his existence, many disruptive, which
marked a new way of living, a new humanity after the death of the previous.
Aesthetically, a Kantian base was breathed, of essential knowledge, on which the
search for new forms of expression, of knowledge and artistic development was
erected, in a city of dreams?® on the edge of a historical precipice: the destruction
of the world as such and as it was then conceived, by the barbarism of war and
deranged authoritarianism. Vienna was a Gaia Big mother cooking a ratatouille of
geniuses in a pan about to burn. Fresh and tasty vegetables of different colors and
disciplines mixing, bringing flavors and intensities to each other, under the fire of
an Empire on the verge of collapse, with the threat of nationalist dismemberment,
war and the totalitarian social currents that were being born at that time: the Nazi
anti-Semitic fascist totalitarianisms on one hand, and the Marxist proletariat
dictatorships on the other.

And that process kept flowing, in a small Vienna frying pan, with little space and
little available housing, so small that it made it unbearable for many, who opted for
suicide, but so intense and rich in creativity that it made a dense, excellent, best
chef worthy result, something unique and sublime, brutal and overwhelmingly
human. All seasoned with the spices and salt provided by the hallucinatory waltz,

the Sachertorte with cream, and the peppered touch of griner veltliner (wine) to

27 |bid p.39
28 |bid p.50
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escape from the reality of a decadent empire displaced by liberalism, opening minds
and relaxing the moral consciences.

A Vienna above all human, critical, moral, ethical, creative, but also a deranged
social sink of hypersensitive people, with an enormous capacity to move from press
manipulation, with its front pages signed by the best writers, to the back ones,
announcing prostitution, in a slide of avant-garde creativity to the transcendent on
one extreme and the most dirty and self-destructive on the other.

A dizzying aesthetic collage of contrasts, a "Kakania"?® (as Musil calls it), with its
real, imperial K's, of greatness, and its sense of excrement, fecal hole, baseness. A
city plenty of aesthetic contrasts: the new architecture of the ‘Wiener Werkstatte’,
opening lines, concepts and spaces and revaluing natural materials, inspiring the
subsequent Bauhaus, developed by the great LeCorbusier or Mies van de Rohe; the
new expressionist painting from the ‘Secession’, with the Academy rules breaking
and the arrival of the sensation of what is not seen directly, which later the great
French expressionists developed; new writers and critics of the current social
swarming movements by the “Young Vienna’ group; the new medicine that tried to
understand the human mind with Freud and his school psychoanalysis; the Vienna
Circle, where philosophers as remarkable as Wittgenstein, influenced by Nietzsche,
Schopenhauer, Brentano, Husserl, Kafka, discovered that the value of the human is
beyond what language can say, that the meaning of life is under the obvious, below
reality, what is important is not said, but done, shown; a scientific revolution where
the material accompanies the Hertz and Mach’s immaterial waves, the Newtonian
positivisms are overcome by Einstein’s relativity; from the crammed, cold, dirty
houses, to the heat of the cafés, the friends and lovers, the castles and mansions with
their parties and pageantry; from imperial splendor to revolution, destruction and
annihilation, to the ‘last days of humanity’*° as it was then conceived; from a matrix
of cultural creation to the nightmare of degenerating into a ‘world destruction
testing field’®!; from the human greatness of avant-garde creation, to despair, and
suicide; from ethical and disciplined rigor, to seek a mental order in psychoanalysis;

from Wittgenstein’s "Tractatus"3? transcendence to the abyss of the most sordid

29 |bid, p.73
3 |bid, p.45
3 |bid, p.113
32 |bid, p.241
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prostitution; from the covered woman made an object of a mercantile contract®,
that goes away from home tasks and procreation, to a new valuation and fight for
her rights, from the Klimt’s spider woman devouring the man, to lead, forever since
then, the way of world humanization around gender equality. And these contrasts
coexisted with the Kraus’ sharp pen in the local press, criticizing society and even
the language itself, in case someone was not yet aware of the moment he was living.
Is anything missed? Of course, under the cloudy sky, over the Danube, the always
present in every place in Vienna background music and exceptionally and
majestically, in the new Opera, with the new Wagner compositions, conducted by
Bruno Walter’s wise hand. Can there be anything more comprehensive, intense and
beautiful? And by the time the head lost its sense of reality they had two options:
give up and leave it all or go to the psychoanalyst.

If someone invents the D-leap (inter-dimensional) machine, | already know the
space-time moment that | want to travel to: this 1905 Vienna, to a gathering in the
Wittgenstein castle, listening to Ludwig talking about what you cannot say anything
but only show facts, his sister on the piano playing Wagner, with Boltzmann
explaining Thermodynamics, Frege and his mathematical analysis, Hertz with his
waves, Loos talking about his new building, Klimt portraying the scene bringing
golden tones to the dark night, and Kraus writing everything in the next magazine,
and as guests, Lou Andreas-Salomé talking about psychoanalysis with Freud, in
poet Rilke’s arms, or both ...

Vienna is the symbol and beacon of humanity at that time.

The book makes us think about cities leadership in the different transformations
that have taken place in our world. After the imminent war to this Vienna, we
observed the disappearance of the traditional Empires. Then, after the Second
World War, we saw how the world was consolidated in countries, grouped in the
United Nations. Today, in an environment of economic stability and peace, we see
again the cities leadership role in the wealth and technological progress creation.
The most cutting-edge cities in this revolution in the information society and
Acrtificial Intelligence are, as it happened in Vienna, those that manage to gather

talent and generate the conditions for this to happen (social environment,

3 bid, p.87
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investment / patronage, openness to new trends, access to culture with leading
universities and an extreme sensitivity to ethical and human values).

A city is a space-time point where humans meet. If a good number of talented
citizens are gathered for a good education, and that talent is fostered from power
and investment (patronage at that time), then the city is attracting even more talent.
There is an acceleration as a positive feedback effect, where some enrich others and
complement them, and therefore, the total capacity for wealth creation and
generation soars exponentially, as in this end of the 19th century Vienna, attracting
both local talent, and that of all Balkans, Germany, and even England.

I learned from Dr. Joan Clos (UN-Habitat ex-director, Spain ex-minister and ex-
Mayor of Barcelona) that when choosing, talent always moves to the largest
possible city, and that city density is closely linked to its capacity for development
and wealth generation. It is not a matter of extension or quantity, but of meeting (in
a mile radius circle around the city center) by the highest density of talents. There
they lived, they dreamed, they had coffee together, they shared even lovers, they
met in the University or at the Secession or in the Wittgenstein’s’ castle, more than
100 of the most qualified human talents who lived at that time. Unfortunately, the
war stopped it all and destroyed everything.

What made this unique and magical combination of talents possible? On the one
hand, the German-Austrian intellectual leadership, with a leading university in
Vienna. On the other hand, an innovative bourgeoisie with the ability to take
advantage of the latest technologies and innovations and do business with them.
And not only that, a culturally advanced society that gave success not only to
business, but to the ability to patronize with the obtained money. To get social
recognition, you had to be innovative and successful with business and use your
wealth to develop more culture, more innovation. This is a virtuous circle of cultural
and scientific progress and development. This requires political and economic
stability in general. Nobody discussed power to the emperor, considered as almost
divine. It was not expected of him more than just not to bother and provide stability
‘laisser-faire’, but in the case of Emperor Franz Joseph | of Austria we find another

great patron, who reconstructs and enlarges the city, transforming it. It refuses the
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advances from telephone, the car, the typewriter or the electric lighting®* ... it could
not be perfect and for all these advances the private investment from the Viennese
bourgeoisie was exceeded.

This situation reinforces the value of the middle class. As already anticipated by
Plato in "Republic IV"*®, the middle class is fundamental for the development of a
city, because it does not compete for power or for survival, what it does is to build
and thrive the city. This bourgeois middle class was the engine of Vienna. Fortune
with and for business to invest in patronage, which in turn attracted more talent and
pushed even more business and culture ... unstoppable? No, we are humans, and we
also invent the self-destructive, the separation and the war.

In the Ortega y Gasset’s logic “I am me and my circumstance” the city resembles
the ‘circumstance’ where the ego moves around, to the pan where human activity
is cooked in, ones next to each other. This ability to stay together, to relate, to have
2 + 2 adding more than 4 is possible by urban mobility and means of transport, that
Is the reason why urban mobility is the citizens most appreciated public service.
Because, in essence, as Julian Marias said once, a city is a "sum of collective past
and present experiences"*® that make up the city past identity and present
dynamism. That was Vienna, with a strong difference in the quality of those citizens
who were constantly speaking in terms of Kant and Schopenhauer, well versed in
language, ethics and logic, with philosophy at all conversations center. As
Wittgenstein explains in his "Tractatus"”, what is important is what is not said, what
is just shown, the facts, your actions. I think that in these meetings in the cafés and
halls of Vienna, the most important thing was not the wine, but with whom it was
drunk.

Two reflections finally arise from the book reading: one on the effect of anxiety, of
urgency, of living on the abyss edge in human cultural production, and another on
the power of press and media.

It seems that circumstances push us to give the best of ourselves in circumstances
of need, risk, and to comfortably relax when we do not have that stimulus. And in

that Vienna, there was capacity for investment and patronage, good life and good
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conditions for human development, but you also had to earn it with effort and talent,
with hard study, all in this crammed into substandard housing society, with the
woman very much displaced to the kitchen or to the brothel, with a frivolous
political power, weak and threatened by the insurrections, nationalisms and behind
the imminent war and social revolutions shadow. It is clear to me that this also
stimulated Viennese artists.

Another reflection assails on me about the press power, and its ability to connect,
relate, attract new voices and different and stimulating movements, to communicate
and influence people and to keep the whole community at the knowledge and
innovation forefront, favoring collective progress. The Karl Kraus and more than
50 other important writers and journalists work made this possible in Vienna. The
power of daily communication (written in this case) is evident in the Vienna’s
accelerated development as the world cultural center of the moment. Something
that today seems obvious to us, but at that time it was very revolutionary, because
over the usual pointer knowledge from books, the speed of daily impact was added.
The diffusion and connection speed began, something that we permanently
experience today.

This exceptional situation reaffirms the value of the city as an enhancing and
cohesive element of human development. The city as an enabling space for the
talented citizens potential, a magnet for those who seek values and a development
base for those who seek fortune.

But it also suggests the concept of contribution (and not only in the form of taxes)
to the city. We live waiting for the city to give us public services and offer us perfect
conditions for prosperity. But what do we do for the city? Can we, as President
Kennedy urged his country, do something for our city? Of course, we can contribute
with our time, our opinion, our work, our use of resources, spaces and possibilities
offered by the city. We can create with all this a more prosperous, advanced and
attractive city for talent, for the benefit of all.

It was told that new technologies were going to encourage cold, dispersed, wide
cities, with distant people. Quite the opposite. New technologies connect, but the
wealth of a city is still associated with its density, the people closeness and contact,
and social life. One lesson that we obtain from this book is the value of the social

gathering, of the group of friends and experts talking about a common theme, of the
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sharing experiences and knowledge enrichment. Social networks connect us and
multiply our ability to meet people and create an environment with which to learn
and share, but the city continues to provide the space and conditions to broaden our
life and our wisdom thanks to our colleagues. Another way to build a city is to use
it, occupy it, take advantage of its spaces to meet. The cultural development
continues leaning on these bases: the family, the University, the city, with the new
technologies contributing with speed and proximity, but with the need to connect
us no matter where we live, or where we meet.

This suggests to me this question: what could | do to make my city look more like
that Vienna, on the good side, once the bad things it had are already well over? Of
course, by entering into the artistic and cultural circles, of people and spaces, where
the city artistic and human development is cooked, at the University, where talent
is formed, and meanwhile paying attention to the family, where | find calmness and
love. And if my city is governed by ineptocracy, despises talent, it is blind to the
future, and it is not rich in this spaces and development environments proposal, then
obviously I should reconsider my ‘citizenship contract’ and look for another city,
another place where I could develop my human potential. Vienna is going by, it's a
matter of finding yours at this moment.%’

Current main challenges for Cities where technology has a significant role as

solution enabler are descripted in the next subchapters.

37 Note to reader: Please find at Appendix | a document with the detailed description of the 104 great
thinkers that took place in Vienna at the same time, permanently or occasionally, but with enormous
influence on thought and work onwards. Find highlighted in colors the most influential groups such
as ‘Wiener Werkstatte’ in Architecture, Vienna Circle in Philosophy and Sciences, ‘Secession’ in
Painting, decoration and art, “Young Vienna’ in Literature and in pink, the circle of Lou Andreas-
Salome lovers.
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1.1 Impact of Industry 4.0 Revolution. A quantum leap.

Each industrial revolution has had associated a key invention or disruptive
technology, its inventor or inventors and a flagship city/area where all these factors
merged.

In the first one, we can remember the steam engine, with its inventor Watson, and
London/England as the leading city/area. The impact on cities came with the
emergence of factories, attracting a massive number of workers from rural areas,
creating workers' suburbs around traditional urban centers. The impact on society
was tremendous, with the birth of the class struggle, and the movements as well-
known as Marxism, socialism and communism. The massive shift from rural to
urban areas is still present today. It constitutes one of the main factors of the descent
of the birth rate and, therefore, of the current ageing of the population.

In the second one, the main innovation was electricity and above all, the
electrification of the territories, being able to transport energy over long distances.
As the main inventor, | want to highlight Nicola Tesla. Serbian immigrant, he
moved to NYC where he installed his famous laboratory. The impact on the cities
meant their electrification. The availability of home appliance machines made it
possible to live in buildings and not only in large houses with enough space to wash
and do other manual tasks. The use of electricity as a heating element allowed a
good alternative to burn coal and reduce the horrible pollution existing in industrial
zones. At the same time, one of the owners of our cities appeared: the car.

The third industrial revolution came hand in hand with computers. | have several
favorite inventors for this revolution, like Alan Turing (computing algorithms
mainly), Tim Bernes-Lee (the World Wide Web or current Internet), John von
Neumann (Digital Computers Architecture), Bill Gates (Microsoft, Windows,
Office) or Steve Jobs (Apple, Macs, iPhones). And as a place of explosion and
development, it is obvious that we must think about the cities of Silicon Valley (San
Francisco) and Seattle (US). It brought the automation of many city functions, the
mechanization of administrative tasks such as the issuance of taxes, the installation

of automatisms for traffic control and the opportunity to show the city to the world
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through the www. This made our cities ‘informational cities’ as described by
Manuel Castells.®

The fourth Industrial Revolution could well be considered as an evolution of the
third, if not for its tremendous impact on society. The incredible improvement in
the computing capacity and in the acquisition and handling of enormous amounts
of data make possible the effective development of the Artificial Intelligence and
one of its most important applications: robotics. This impact is very well descripted

in the related Schwab’s book®°.

Cities Prosperity Recipe: 3T’s: Technology + Talent + Tolerance

Professor Florida describes into his book*° the equation of worldwide leading cities
success. All these cities: London, NewYork, Amsterdam, Paris, Berlin have
developed a profound social transformation due to the past industrial revolutions.
In all of them, technology has been the main motivating factor. A surge of new
disruptive technology in the way we work, manufacture, trade, and develop the
human activity that attracts talent. Talented citizens are attracted by this new
technology and the possibilities and advances it entails because they see a new way
to develop their potential and creativity. From research to the development of new
products and their marketing, talented citizens can use their creativity and skills to
achieve a breakthrough in society. In addition, this new technology entails the
creation of highly qualified and well-paid jobs, making the attraction for a given
city to reach its highs. With a new rampant technology in place and talented people
developing on it, we only have to allow them to connect at the same place: a city.
The way to make this happen is the exercise of tolerance, opening the door to
anyone who demonstrates talent and willingness to contribute to the development
of the city while respecting local laws and customs. Thus, we can say that the recipe
for the prosperity of the most advanced cities has been determined by the rule of
the 3 T’s: Technology, Talent and Tolerance. Technology as the main trigger of

38 CASTELLS, M. La ciudad informacional. Alianza Editorial, Madrid 1995 p.67

39 SCHWAB, K., The Fourth Industrial Revolution. World Economic Forum. Penguin Random
House, New York, 2016
4 FLORIDA, R. The Flight of the Creative Class. Collings. New York, 2007 p.37
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each industrial revolution and as the main enabler. Then, talented citizens
approaching that technology in a prominent city/area, and finally the tolerant civic
conditions that allow this human development.

Artificial Intelligence (Al) = Massive DATA + CLOUD Power + TALENT

And now we are at the beginning of the fourth Industrial revolution. And in this
one, there is not a single city/area winner, or at least, not a clear one. It seems clear
that the epicenter of economic growth derived from new technologies moves
eastward, owing to the strong thrust of the 4 Asian Tigers, plus China, fueled by a
strong investment on Al and new advanced communications: 5G.

Most relevant countries in the world have recently announced massive Al Country
Plans like France 1.5 bEUR, UK 1 bPounds, EU 20bEUR, and China 150b$ in less
than 15 years. Competition to lead this race is clear.

Data is the new fuel; Al is the new engine of 4" Industrial revolution.

Artificial intelligence (Al) is the ability of a machine to mimic intelligent human
behavior: from data collection, analysis, learning, reasoning and problem solving,
and much more. Through artificial intelligence, machines can analyze data, texts,
videos and images, understand speech, interact naturally and make predictions
using data such as when a machine needs maintenance or what type of product the
customer wants to buy next time. In fact, machines simulate the way we perceive,
react, process information and think.

From the first moment when a scientist or a philosopher (roles interspersed up to
the modern age) speculated with the assumption that the process of human thinking
could be mechanized, to this day, many algorithms and projects were carried out.
Al is not new: we can study early mid-Age thinkers like Ramon Llull, Gottfried
Leibniz, Thomas Hobbes and René Descartes. The term ‘Al’ itself was first
mentioned by John McCarthy in 1956 at the famous Dartmouth Conference,
considered the birth of modern Al#* Scientists have been talking about artificial
intelligence (Al) for decades, but in many applications, including cities, Al is

already impacting. Some smart systems are already optimizing themselves and the

41 “History of artificial intelligence” Wikipedia,
https://en.wikipedia.org/wiki/History of artificial intelligence retrieved by January 2019
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benefits are real on improving the quality of services, reducing risks and predicting
undesired situations.

But If there were already algorithms, programming languages and certain tools,
what has happened for the Al explosion to occur? We had and we have talent, but
the means were missing. Today we have the two components that we lacked in the
equation: a huge amount of data on any element to model. Data that come from
sensors, things connected to the Internet (Internet of Things or 10T), human
production as social networks, etc; and a great computing capacity, unimaginable a
few years ago, derived from the use of large public data centers (Cloud).

For this reason, now is the time when these algorithms have an exhaustive amount
of data and a capacity to process it in an almost immediate time, which facilitate
new technologies that simulate the human way of thinking (neural networks, deep
learning), to perceive the reality and to function like our senses (cognitive
algorithms). Thus, we can complete the equation and deploy the full potential of
this new technology (Al), impacting with such a capacity for change and disruption
in our society that it does not seem to be just an evolution of the use of computers
(3rd Revolution), but a full new revolution itself. Massive Computing power from
Cloud Systems, plus low-cost Analytics for the huge amount of data available from
sensors and social networks is making this revolution to happen.

A special category within Artificial Intelligence is machine learning. Machine
learning is a data science methodology that allows computers to learn from existing
data as they are obtained, without being permanently adapted by human
intervention, only by applying a previously programmed model, rules of inference
or neural models for, finally, foresee future behaviors, results, and trends.

Main impact is that all non-creative jobs could potentially be done by
machines/robots. All those agricultural, working ‘old-style’ manual mechanics or
so, and even services (like cooks, waiters, taxi drivers, etc) jobs can see their days
coming to an end. Most jobs manage tasks that are more or less subject to
automation. Everything repetitive can easily be delivered by a machine, 24 hours a
day, tireless, complain-less, workers union-less, and by a fraction of man-hours

cost.
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Figure 5. Very famous Baxter robot developed by Rethink Robotics. 42

According to urban theorist (and Citylab cofounder) Richard Florida, a rising
‘creative class’ of workers is fashioning an economy in which “the creative ethics
is increasingly dominant”*® As for the below figure 6, Prof. Florida describes that
only the ‘Creative Class’ (just 30% of total Labor force) remains untouched. By
chance, 8 out of 10 of most demanding jobs today didn’t exist by 2000, and it’s said
that 80% of next 20 years new jobs are still unknown today.

All of us are more or less creative by DNA, as creativity is into the essence of human
being. What is not creative is most of our jobs, so let’s change them, inventing new
creativity-intense jobs for humans, delivering a value that Al can’t or can’t easily
provide.

Let me dream for a while of a new revival of culture due to the increasing
appreciation of human work, the arts and the essential principles of human beings
as creative: beauty, goodness, truth. In fact, everything that makes us more human
and more differentiated from robots.

Previous human destiny was labor. Human future points to an overhead mission
with creative value. But we need to unlock the full capacity of every human, as a

creative mind.

42 “Baxter (robot)”, Wikipedia, https://en.wikipedia.org/wiki/Baxter %28robot%29 retrieved by
January 2019
4 FLORIDA, R. The Flight of the Creative Class. Collings. New York, 2007 p.26
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Figure 6. Share of workers by Florida’s Classes **

But in any case, the labor market will be severely impacted, with many jobs
disappearing without a replacement, mainly in aging workers, due to the lack of
skills and qualification in the new needed technologies. Then, most governments
will take into account the UBI (Universal Basic Income), with the obvious
controversy associated with it. The UBI will give a salary to those jobless people
because there is a machine that simply makes it cheaper, and probably with better
accuracy. On the one hand, some will find in UBI the easy answer to the problems
of unemployment, while on the other, some will consider it a trigger for a ‘lazy’

class, simply living off the other more creative workers. The social debate is served.

4 FLORIDA, R. The Rise of the Creative Class-Revisited and Expanded. Basic Books, 2014 p.402
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Many other consequences of Artificial Intelligence and Robotics onto our skills,
wages, and jobs could be found into these two books.

In their book*, BRYNJOLFSSON, E, and McAFEE, A. explain why current
median income and working population are stalled or declining. And reason is not
the popularly accepted technological stagnation. Just the opposite, we are starting a
new digital revolution with many positive implications like productivity increase,
costs reduction, and overall economy growth. Traditionally, employees able to
handle computers had greater employability and wages. But workers whose skills
have been designed to handle computers in an automated way now have less to offer

the job market, and see their wages and future shrink. Only if they improve their

4 BRYNJOLFSSON, E. & McAFEE, A. Race Against The Machine: How the Digital Revolution
is Accelerating Innovation, Driving Productivity, and Irreversibly Transforming Employment and
the Economy. Theoklesia, LIc. NewYork, 2012
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skills to perform more advanced tasks, or better to say, more creative tasks on the
computer like data scientists, designers,.. ., then their market appreciation will rise.
Jeremy Rifkin“® describes the beginning of the 4th Industrial Revolution as a new
era in history. It is marked by a steady decline in jobs and a society divided into two
radically opposed classes: one that controls the economy based on high technology,
and uses that technology with great efficiency and productivity, and another made
of workers with no future and no hope of finding it in a completely automated world
where all non-creative work is delivered by an automaton. This will lead to the
creation of a different future world and the disappearance of our civilization as we
know it today. A new society with a great revaluation of the human spirit. This
points to my dream of a Cultural renaissance because of the rebirth of human values
and human creativity appreciation, making arts, creative-intense works to gain

higher value, wages and recognition.

46 RIFKIN, J. The End of Work: Decline of the Global Labor Force and the Dawn of the Post-market
Era. Warner Books, NewYork, 1996
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1.2 Citizen at Center. A Copernican Shift

Modern SmartCities are investing in technology to improve the quality of their
citizen services and their attractiveness to retain and attract talent.

But they are not connected to their citizens. They try to connect, with more or less
success. The problem is that everyday affairs require concentration and that leads
to a certain despotism. We can’t compare it to a new edition of XVIII-century
Illustrated despotism ‘Everything for the citizen, but without the citizen’, but the
fact is that for most citizens, they miss a connection, a conversation about city future
with their managers and politicians except once every 4 years, to gather their
confidence in the form of a vote.

Therefore, one of the most important and urgent challenges of modern cities is to
reconnect with their citizens and make them part of their city, contributing not only
with taxes. It is a return to the Greek city-state model. In Athens, a citizen, on
average, participated up to 4 times in the direct management of the city. There were
drawn roles, the juries were made up of 501 citizens, etc. That participation was
very high, especially considering that their life expectancy was barely 40 years.
Most of the investment in SmartCities is focused on obtaining data to improve the
control of the city, develop a predictive analysis, anticipate potential problems, be
more resilient and improve management. Data is the center of innovation. It is
therefore necessary to make a Copernican shift and reposition the citizen at the
center of all activity in the city, with the data as an instrument at his service,
providing the necessary knowledge to improve the city performance. Once again,
data and technology should be enablers servicing the citizen.

There are three main aspects on this citizen-centered city: The people aging (a
massive problem approaching soon); Create new ways or links to connect to citizen;

Gain citizens trust on technology while preserving their virtual identity and privacy.

People Aging. The coming tsunami.

By 2050, 80% of older people in developed countries will live in urban areas*’.

47 “Governing Cities” OECD _http://www.oecd.org/gov/cities.htm retrieved by January 2018
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Many challenges must be faced to provide the legitimate everyone’s right to have a
long, happy and healthy life. Chronic and infectious diseases and microbial
resistance due to the abuse of antibiotics are increasing. Pandemics spread to other
areas is favored by global mobility. Demographic data on aging are increasing the
demand for social and health services. Health services are usually offered by
national or regional entities, but social services remain on the shoulders of cities.
And cities are not prepared for this tsunami, neither budgetary nor in provision of
services or necessary infrastructures. The current demographic curve in the
advanced countries is shaped like a ‘baobab’, with a large proportion of people in
its central zone, threatening with a massive incorporation of elder people into the
retiree area, with a high demand for services and no contribution to Social Security.
This situation will undoubtedly mean an exponential increase in service costs,
which will lead to the collapse of the current system.

The direct effects of population aging should be addressed: the number of people
in the EU*® aged over 65 will have increased by 70% by 2050, and the population
over 60 is growing 3.5 times faster than the overall population. It is expected that
the proportion of the population aged 65 or older will increase from 17.4% in 2010
to 30% by 2060 in Europe. The share of those aged 80 or over (‘oldest-old’) is
growing faster than any other segment of the population and is projected to triple
by 2060. The old-age dependency ratio (population aged 65 years or over in relation
to that 20 to 64 years old) is projected to more than double, from 28% in 2010 to
59% by 2060. The implication is that by 2060 there will be almost a person at
working age (labor force) for every dependent person (under 19 years or over 65)
in the EU-27. Japan leads global life expectancy at age 60*° with 26 years, which
points to a total expectation of 86 (data from 2012 with an upward trend). It is
followed very closely by most modern countries with 85 and 84. If you reach
retirement age at 65, this means that, on average, our population expects an average

of 20 years receiving a pension, social and health services and many others, without

48 “People in the EU - statistics on an ageing society” EUROSTAT published Nov2017

https://ec.europa.eu/eurostat/statistics-explained/index.php/People_in_the EU -
statistics_on_an_ageing_society retrieved by April 2018

49 “L_ife expectancy at age 60 (years)” UNDATA

http://data.un.org/Data.aspx?g=life+expectancy&d=WHO&f=MEASURE_CODE%3AWHOSIS

000015 retrieved by January 2019
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contributing to the maintenance of the system. This trend also contributes to

increasing the total cost of benefits.
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Figure 8. Demographics evolution Europop2008. Source Eurostat®

According to the United Nations®!, the number of elder people globally is expected
to reach nearly 2.1 billion by 2050. Not only are older people increasing in number,
but they take an increasing share of total population in every country. This has
implications for most sectors of society.

These new age distributions will conclude to fewer workers per elder person. This
trend will continue for the next 60 years because of small fertility rates. In rural
environments, all hands are welcome, and fertility is higher than urban sites, where
children and harder and more expensive to raise. The number of potential workers
per older person is projected to decline at approximately the same rate between
2000 and 2020 as it did between 1960 and 2000.

S0 «Archive:Population projections” EUROSTAT published by June2011
https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Archive:Population_projections&oldid=59201 retrieved January 2019
51 “UN World Population Ageing Report”, UN, 2017, p.1
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017 Highlight
s.pdf retrieved by January 2019
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Figure 9. World Population Ageing: 1950-2050. United Nations®?

The number of face-to-face doctor visits per year in advanced countries exceeds 10
and rapidly points to 15 (already 17 in South Korea)®. This trend is unaffordable
and unpayable. Most of these visits are made, obviously, by seniors. With
technology investments, mainly on remote care and devices to monitor patients at
home, Nordic countries are reducing this to 4 or less (Sweden 2,8).

There are only two ways to contain the cost in social and health services: simply
cutting them, assuming the impact on the modern welfare society and the political
cost; or rationalize their use, by adding technology to get people to use the services
strictly only when they really need them. Visiting a doctor to renew a chronic
prescription or simply to socialize and walk out home for a while is untenable. Some

governments are considering setting up a basic minimal fee per visit, to avoid this

52 “World Aging”. Archive:Population projections
www.un.org/esa/population/publications/worldageing/19502050 retrieved by Sep 2017

S3“Number of doctor visits per capita in selected countries as of 2018~ STATISTA Reports
https://www.statista.com/statistics/236589/number-of-doctor-visits-per-capita-by-country/,
retrieved January 2018.
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behavior. There are much cheaper ways to achieve those purposes. Our services
continue to collapse with every flu season. Technology can help us stay healthy
without having to physically go to the doctor. First things first: prevent and maintain
healthy habits with the advice of a personal monitoring. Then, with unattended
remote care for minor illnesses to avoid visiting the doctor if health indicators are
under control and basic prescriptions are working, and finally, with remote
specialized care for serious but chronic diseases, such as dementia, Alzheimer's,
Parkinson’s, ...

Keep them at home.

A citizen at a hospital with any disease is a patient, and the responsibility leans on
the Healthcare system. Same person with same non-urgent disease at home is a
citizen who needs some care or with some dependencies. Then the responsible
authority is mainly the city. This is an exponentially demanded services which cities
are not prepared for. Anyway, it’s widely proven that the best way to support a
person with a chronic disease is by keeping him at home. It’s cheaper for the system,
and more convenient for his health. Other alternative for elder people is a nursing
home.

With the aging of population, are we all going to end up in a nursing home? Home
care should increasingly become the best option to keep the costs of care for the
elderly under control. Keeping the elderly at home with remote assistance is more
beneficial for seniors and their families than keeping them in a nursing home.

As 90% of older people prefer to live at home, that means they link their happiness
with living at home, surrounded by family, neighbors and friends while maintaining
access to community centers where they can connect to other seniors.

Some of the benefits:

*When the elderly can no longer live in their own homes, they can be taken in by
family members and get external assistance from caregivers while family members
are at work. Many Nordic families build extra rooms at house garden to keep elderly
closer.

*Home is more familiar, therefore if they are kept in their homes as long as possible
then they remain happy.

*At home the elderly people maintain some of their independence and confidence

even though they may need assistance with certain things. They know where things
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are, routines are easier, everything is friendlier. Homes can be adapted to become

age friendly.

« It will always be more dignified to live (especially the last years of your life) at

home than in a nursing home or hospital.

*Technology can provide with resources at home to assist the elderly. Advanced

remote monitoring devices plus modern communications and Artificial Intelligence

solutions can provide excellent service while fully respecting privacy.

«Different new technologies help avoid undesired loneliness, connecting people.>*

Elderly people will have different requirements, depending on their mental and

health condition. Intention is to always provide the most positive attitude,

balancing:

» Socializing instead of isolation. Avoid undesired loneliness.

» Focus on health more than illness. Enjoy life, every day.

« Activity over inaction. Activity is always better (heart rate, blood pressure,
glucose, cholesterol levels are very dependent on activity)

» Better to work on prevention than on treatment.

» Freedom of choice instead of coercion. Always respect human dignity.

« Monitoring to prevent problems or to quickly react against alerts vs ‘Big
Brother’ continuous watching. Privacy right as a must. Avoid cameras when
possible.

I can identify four fundamental scenarios where technology can provide a clear,

direct benefit in making the welfare society which we live in affordable, when the

wave of population in their 50-60’s reaches the age of retirement and massive
demand for benefits.

1.- Better budget and anticipation of the amount of service to be provided.

Currently, most social grants are offered without having analyzed exhaustive data

on potential beneficiaries. Goodwill is used... If last year this grant was requested

by n people, this year I’m going to increase it by 10% and launch it. This means
that many grants are not known, not requested or asked for by those who really need

them, but by the readiest and best prepared to request them. With the new massive

S4COLLIER, C. “Lonely People in Big Cities: How Technology Is Both Creating and Solving the
Isolation Crisis” SmartCitiesConnect May2019, http://smartcitiesconnect.org/lonely-people-in-big-
cities-how-technology-is-both-creating-and-solving-the-isolation-crisis retrieved by May 2019
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data technology systems, named Business Intelligence Data Analysis, we can
exactly know who is target for a given situation, and we can analyze multiple
sources of data that identify the potential beneficiaries one by one. So, instead of
publishing a grant on the web, we can proactively go to each potential recipient's
home and offer it. And by the way, have a better track of the impact of such grant
in few months.

2. Publish the grant and offer a simple, reliable, and fraud-proof method so that
citizens can easily apply for such grant. This scenario is the best resolved today.
Citizen Relations Management (CRM) systems allow you to register each
application and handle the entire approval process. These systems are multichannel
and allow all ways of connection (including face-to-face). For each application, a
process is opened which culminates in an approval or a rejection, after the
verification of data, authentication of the citizen, etc. The main barriers come from
citizen knowledge about that grant release and basic computer skills to apply (avoid
the digital gap).

3.- Deliver the service. This social service delivery varies from country to country.
From the Nordic model where civil servants are directly delivering it to citizens
homes (this is very exceptional as only the richest countries on planet can afford
this large group of permanent workers cost, making the share of civil servants over
total labor force to rise 31% or more), to other models where external companies
deliver or NGOs in the poorest countries. Quality of service provided varies
accordingly, from well-trained specialized caregivers to low paid almost
unqualified ‘visitors’. Here technology is critical to manage that community of
caregivers, tasks, appointments, schedules... Another CRM where caregivers’
agendas are managed is needed. This way, the caregiver’s efficiency is maximized
while cost of overall service is kept under control. Today, main used technology is
SMS and WhatsApp messages.

4.- Technology at home. It’s clear that best place to live for elderly is home, but
they need remote aid. Most advanced cities and systems have started to place some
technology at home in the form of devices and sensors. The purpose is to know
more about current situation there and get alerts on specific conditions. That way,
with better info quality, decisions are better informed, service could be more

targeted and always scarce caregivers service could be more efficient. And alerts
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can save lives, obvious. But filling an ender home with sensor hasn’t proven to be
a right decision. Two main bad consequences arise: one about data, another about
caregiver’s service. More sensors don’t mean better knowledge. A massive amount
of non-integrated info is meaningless. The input from the sensors must be processed
with specific tools to provide meaningful information and here, Artificial
Intelligence algorithms are critical. It’s not a question of getting more data, but
recognizing activities, because the neurologist is prescribing activities (taking pills,
doing exercises, sleep well,...) and those activities determine the desired quality of
live improvement. So, the way to analyze the improvement on happiness and
quality of live is not just by asking the monitored person, but to observe that the
prescribed good healthy activities are done. Second is about caregivers’ service. We
can make their duty more complicated or try to assume that they can maintain or
operate devices or sensors. Equipment at home must be simple, easy to install once
and integrated. Caregivers should only notice that those systems are on place and
working, nothing else. Otherwise, they will be the first to reject these new
technologies because of the distraction on their main duties. Finally, these
technologies must be non-intrusive (avoiding cameras), respectful (could be
switched off at any time), and ethical, always considering that at end, they are
managing humans and human dignity should always go first and ahead. That way,
the value provided by technology will be superior: alerting about any urgent
circumstance while creating a home behavioral model (with deep neural networks)
to report performed activities, so caregivers can better adapt their service based on
real medical knowledge, not only based on citizen answers.

Society’s challenges

This ageing population, however, is not the only common city challenge impacting
public care services. Other challenges at the center of most political agendas
include:

Funding. The ratio of retired to working people is shifting towards the former,
leading to fewer taxes to pay for services. Public debt is already outrageous and
can't be the solution anymore.

Technology also improves the medical science and healthcare tools (new drugs,

visualization tools, less intrusive operations, better diagnosis, preventive care...).
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Social inclusion, or desire that none is excluded from accessing public services,
due to age, disability, race, ethnic or religious profile.

Expectations of high-quality healthcare, and access to medical advances are not
only ever rising, but considered a vital right, whether that be financed and provided
by the state or the private sector.

Loneliness (and specifically undesired loneliness) is an increasing problem for
elder people in modern societies. Children go out every day for work or move to
other city to work, study or follow other opportunities. Mobile communications and
online services are also eliminating social contact. Most people aged more than 70
are living alone, which increases the risks and dependency.

Digital inclusion (avoid digital gap); the shift towards online services from public
sector is creating the risk of leaving a significant share of people behind, especially
among the elderly, the disabled, the poor and the low technical skilled communities.
Access to quality housing; a key bedrock to maintaining good health is also to
enjoy decent quality homes.

Migration, with many people moving from the developing world to escape conflict
or persecution, or just in pursuit of better life opportunities, the demands on public
services and housing are inevitably increasing.

One could write a complete book only on the enormous amount of statistics on these
concepts. This is not the purpose of this document; however, some points of
reference may be: The UN Enable program published that 650 million people,
approximately 10% of the world population, live with a disability, and more
updated reports points to 1 billion.>® The United Nations Population Fund reported
that in 2017, 65 million people had been forcibly displaced®® from their homes
around the world. The International Labor Organization World Social Protection

Report indicates that 4 billion, more than half of the people in the world, are left

5 «“Resolution 2008/21” ECOSOC https://www.un.org/en/ecosoc/docs/2008/resolution%202008-
21.pdf p.1

% «51st session of the Commission on Population and Development” UNFPA, April 2018
https://www.un.org/en/development/desa/population/pdf/commission/2018/documents/openingstat
ements/Opening_Statement UNFPA.pdf, p.2
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without social protection®’. Only in the UK, according to AgeUK, 3.6 million elder
people live alone, and 1.9 million say they often feel ignored or invisible®®,

Elder people are at greater risk of cognitive deterioration, frailty and multiple
chronic health conditions with implications for their independence, their quality of
life (and that of their families), but also for the general sustainability of social
assistance systems. The challenge now is to develop safe, intelligent and respectful
digital solutions for integrated care that guarantee a truly personalized provision of
health and social assistance, while consolidating advances in the efficiency of
service delivery, and guarantee the trust of users and public officials on access,

privacy and data exchange.

Connecting/Listening to citizens. City Co-Creation.

“Cities have the capability of providing something for everybody, only because, and
only when, they are created by everybody”. %°

Citizens new language is digital and flows thru social networks and instant
messaging tools. So should cities use to communicate to them. Citizens are more
and more digital humans, savvy technology-enabled people and they expect their
cities to react and provide same quality online services (or even better) than those
they might get from private sector companies. On the other side of the digital divide,
those isolated from or non-familiar with technology are struggling to operate in an
online world.

Many cities are investing on capturing data, but not on connecting to citizens. Many
city electronic services are provided from a website, and this website is organized
by the different areas or city departments responsible for each service or task
delivery. This could be an easy to understand model for civil servants, who know
very well who does what and what department can serve us at any time. But citizens

problems are not organized by that schema. Citizens experience life facts and needs

S“World  Social Protection Report 2017” ILO published 29 Nov  2017.
http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_601903/lang--en/index.htm
retrieved by Feb2018

58 “Loneliness”. ageUK, https://www.ageuk.org.uk/information-advice/health-wellbeing/loneliness/
retrieved by February 2018

%9 JACOBS, J. The Death and Life of Great American Cities, Random House, 2002 (first published
1961), republished Entrelineas, 2013, p.238
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associated to them. So, it seems obvious that city services should be designed,
organized and presented to match those life facts. Citizens wants their cities to ‘put
on their shoes’ and tell them what to do, who to talk to when the want to move to a
new house, or get married, or when they have given birth to a new citizen. Imagine
a civil servant knocking on a house door with a bouquet of flowers at hand. Suppose
that a couple living at that house have very recently had a baby. They open the door
to the identified city civil servant, who immediately says ‘Congratulations for the
new citizen you have brought to our city. We knew from the hospital. Please, accept
this modest bunch of flowers and allow me to help you. Because of your the live fact
(you had a baby), you are entitled to receive some city services. Then, she opens a
portfolio and suggests: May | offer you registration, vaccination schedule, a
kindergarten? What about booking for a school in advance? Just let me know and
sign these forms’. This could be a great example of Zero Administrative model. A
proactive way to provide services based on the previous information management
or predictive data analysis. Science-fiction? not at all, a fact at City of Hollands
Kroon (The Netherlands)®®. This 48,000 inh coastal city in the North Holland
province of the Netherlands is the result of a recent merge from several smaller
cities to improve efficiency. First decision was not to build another city hall, but
reusing previous buildings and work in a very innovative way: All civil servants
telework from home, or in virtual teams and service is delivered as closest as
possible from the citizens.

Main six largest cities in Finland work together into an innovation consortium
called 6Aika®. The objective of 6Aika group is to develop more intelligent services
for the citizens to create new economy models, businesses and jobs in Finland.
Espoo, the second largest city in Finland with 275k inh, is one of most proactive
members in 6Aika. Espoo uses latest Artificial Intelligence technologies for design
thinking to proactively predict and anticipate the citizens service demand. Espoo
manages around half-a-billion rows of data through its ‘datalake’ and applies
Bayesian methods to make this prediction and provide proactive guidance for

citizens. In other words: ‘Based on all the data we already have about your past

% Hollands-Kroon Video, Youtube https://youtu.be/62f ktSSMIs . Watch from 1:08 to 1:22
published Jul2016, retrieved by Jan2019
61 6Aika https://6aika.fi/en/frontpage/ retrieved by January 2019
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experience with city services and your current personal info, we predict that your
most probable next service demand will be that one. Accordingly, we proactively
provide you guidance and quick access to that service.” The city main goal is to
maximize the quality of public services while improving efficiency and cost
savings.

Citizens are massively relying on social networks for real-time news, information
sharing, and interaction with one another, so they hold large expectations of
government’s adoption of these same technologies to connect to them.

Here, most of applicable communication methodologies are same as those used by
commercial retailers to engage with their customers, creating a community of loyal
customers. Four main approaches can be used here: Social Listening, Social
Intelligence, Social engagement and Social Citizen Relationship Management.

Social listening. Technology helps to listen to what everybody, and especially your

citizens are saying across main social media networks like Twitter, Facebook,
YouTube videos, WordPress, and around 4000 existing news publications and other
digital sources. It’s important to determine main patrons and key words, key
influencers, and also alert specific city managers when something especially
relevant is on the talks. Sometimes, you don’t know previously what you are
looking for. The technology will tell you about the main conversational topics,
semantically associate them to your hot topics and adapt the search to find what’s
relevant. The citizens may have been talking about something critical for you in a
way, language, code or slang that it’s not obvious at first moment. Knowing the key
influencers in your city could be important to connect to your community. These
people can help city managers to resonate main messages or to stop fake news or
other undesired misunderstandings, controlling the message. When Mayor wants to
reach all population, especially young people, this link and the viral effect could be
of amazing help. To reach for influencers, there are popularity indexes like Klout.

Social Intelligence. Main technology here is Sentiment Analysis. Using Atrtificial

Intelligence algorithms, the tools understand the citizens feelings about a particular
topic. The information to analyze includes multilanguage, emoticons, symbols,
phrases, specific language nuances and terminology. Imagine how relevant it could
be to know the citizens reaction to any breaking news about the city or spontaneous

opinions about main projects or activities, not to mention the overall city and
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Mayor’s popularity. Sentiment Analysis helps cities to prioritize resources, track
performance and connect with their communities. ‘Automated triage’ tools detect
intentions to do whatever. With this info at hand, city can react and proactively
propose those services or give guidance. If demand seems to be high, capacity to
deliver can be extended or increased in advance. Finally, you can obtain a ‘Buzz
Analysis’ to watch a dashboard with insights and rich analytics about location,
volume, share of voice, content and sentiment analysis.

Social Engagement

You can participate as well! Apart from listening and analyzing the voice of your
citizens out there, Social networks help you to interact from the city own accounts,
or Mayor’s or other main city leaders’ ones. But here you have to play with care:
use rich multimedia tools to provide a trustful image and easy to connect message.
A strong suggestion is to hire a community manager or social media manager to
make a great impact here. Social conversations can trigger internal tasks to provide
what’s needed or to react to a good suggestion with a new kind of service or just to
respond to one question. You can start communication and using all the networks
power to share what you want to highlight or announce. This interactivity can build
end-to-end complete interactions, from a citizen post to an answer from the city.
The small Spanish municipality of Jun (Granada) has served as a model for MIT on
the effective use of Twitter to permanently communicate citizens and civil
servants®?.

Social Citizen Relationship Management. You can use social networks as another

main channel into your integrated citizen services platform. You can perform social
marketing activities, identifying segments of population with specific needs,
monitor social movements or track social trends. You can try to control your city
reputation, nurture influencers, measure city actions effectiveness and strengthen
your citizen engagement, creating the sense of ‘belonging’. You can’t imagine how
much surprised a citizen could be if after complaining on the social web about a
particular city service or condition, he receives proactively a response from the city.

Comments like ‘wow, they are listening, and they respond’ are excellent to gain

62VENTAS, L. “Espafia: Jun, el pueblo que se convirtié en modelo para MIT por su uso
revolucionario de Twitter” BBC NEWS published by Jun2015
https://www.bbc.com/mundo/noticias/2015/06/150625_tecnologia_pueblo_espana_jun_twitter v
retrieved by February 2018.
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citizens trust. You can set up alerts as well to help you quickly activate the first
response emergency teams.

Most times citizens are reluctant to accept new applications into their smartphones,
as they are very much worried about privacy, security and identity misuse. Recent
massive data leakages, security breaches, and abuses from companies like
Facebook are not helping here. It’s even harder to trust on your city services when
you have lost confident on the whole network security. Connecting to citizens is not
just a question of proposing a new app, it’s a question of providing significant value
to citizens by using their own communication flows, or create a nice new way to
engage with them, making them feel proud of their city (use the sense of belonging
to awake their participation and cooperation to collectively build a better city).
And service provided must be as personalized as possible. The more we know our
citizens the more personalized that services provision should be. In the latest EU
eGov Services Analysis,%® three main challenges remain for EU countries
Government services to match citizen expectations: Mobile-Friendly (only 1 in 4
public Services is fine here); Open&Transparent (only 41% websites are
transparent about service process, estimated duration and response times; only 35%
websites inform visitors about their ability to participate in policy making
processes); Personalized & Simplified (only 45% online forms are prefilled with
already known personal data, and in only 4% of cases, services are proactively
offered to citizens).

Cities are using creative ways to engage with citizens and make them participate in
the city activities. Gamified creative proposals to reward civic behaviors with
‘CityPoints’ like in the award-winner (World Summit Award APP)% application
from Cascais® (Portugal) are a good example. Those points can later be used for
discounts on services and mainly on private purchases due to PPP (Public-Private-
Partnership) agreements like discounts for the movies or restaurants. That way,
participation is encouraged and rewarded. There are many other examples like

Istanbul offering free transportation tickets in exchange of recycling items, or

8“Future-proofing eGovernment for the Digital Single Market.” EU. June 2015
https://publications.europa.eu/en/publication-detail/-/publication/465ec58b-e6ab-4043-9a72-
5cced2d5b270/language-en retrieved by January 2017

84 «City Points Cascais”, WSA, 2017 https://www.worldsummitawards.org/winner/city-points-
cascais/ retrieved by March 2018

85 «“CITYPOINTS” CASCAIS https://www.cascais.pt/citypoints retrieved by March 2018
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Rotterdam rewarding workers with cash in salary per km when go working by
bicycle. Copenhagen is providing creative grants for citizens who contribute to the
collective task to become carbon neutral by 2025. Gamification on recycling is a
clear trend. City of Santander (Spain) ‘CityBrain’ Active App to interact to citizens
and generate ideas crowdsourcing is another clear example. % Madrid holds a nice
initiative “Madrid te abraza” or “Madrid Hugs you” to try to connect and engage
to citizens, highlighting its sense of hospitality and capacity of reception, easily
integrating expats, as new city icon.%’

In Seoul, citizens gather in squares to talk. In VVancouver they do it in gardens and
civic centers. In Madrid and Seville and many other cities, a significant % of
municipal budget is allocated to collective decisions (participatory budgets). While
these initiatives are not yet popular as they should and many times we can observe
the ‘same 10 people attending to the same meetings’ phenomenon, it's clear that
this is a growing trend, empowering citizens.

One of most innovative Artificial-Intelligence (Al) based recent tool to interact with
citizens is a bot (or chatbot). Very popular at main commercial brands websites, a
bot in a city is like a virtual civil servant or a virtual robot which responds to queries
or chats from citizens or visitors. Fueled from a knowledge database made of
questions and answers, an Al engine to get trained and enhance accuracy with every
interaction, a bot is a virtual assistant designed to operate 24x7 providing
information or advanced services from the city. Interaction is made by natural
language. Many cities are testing or providing services with this new technology
like Copenhagen, North Charleston (US), Kansas City, LA, Boston, Birmingham
(UK), Vienna among many other.

A final reflection on connecting to citizens: Same as US President John F. Kennedy
once said, “Do not think what your country can do for you, but what you can do for
your country.”® we should question ourselves what we can do for our city, not just
demanding services. Ok, we pay taxes, but it’s not only about money, we can
contribute with our time, dedication, giving, philanthropy, or just by reporting

things that must be fixed, or providing our opinion about what’s working well or

86<«CITYBRAIN” Santander https://www.santandercitybrain.com/ retrieved by April 2019
5“MADRID TE ABRAZA” https://www.esmadrid.com/madrid-te-abraza retrieved by May 2019
88 «President John F. Kennedy Inaugural Address ‘Ask Not What Your Country Can Do For You’”
Video Jan 1961 https://www.youtube.com/watch?v=P1PbQIVMp98 retrieved January 2018
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not. Cities are putting on place eDemocracy solutions and offering participative
budget assignments. eDemocracy solutions are fine to get a pulse on citizens’
opinion, but cannot replace voting as full population reach is not guaranteed. Even
with the best electronic identification systems to certify the identity of the user, we
cannot guarantee the impersonation (the granddaughter who votes on behalf of the
grandmother or just placing herself right behind saying ‘what to do’ to exercise the
vote). Anyway, the modern tools to pulse citizens opinion must be used and
considered. Its capacity to improve community participation and engagement, take
real-time pulse, interact with city officials (even directly to Mayor), explain city
projects, influence city decision making, and raise awareness is unquestionable.
Another reflection is about who’s best to connect to for city cocreation. Mid-Class
citizens are here hyper relevant: first because societies with larger mid-class are
proven to be the wealthier and most developed, and most relevant, because mid-
class citizens are eager to improve and contribute for city development and
cocreation. Plato® wrote that a city needs mid-class because that group doesn’t fight
for power or against poverty, but to create a more prosperous city. In our times, this
is still very patent: richest don’t take care about city but about their properties,
poorest just fight for survive, mid-class citizens want to create a better city, so they
will thrive as well. They want to enjoy the best conditions to grow, and the city sets

the conditions for that to happen.

Citizens Trust (CyberSecurity, Privacy, Compliance). GDPR

But if we want the citizens to trust on our cities managing and handling their
identity, data and services, we must ensure a proper use of them, with the maximum
security and privacy respect, while observing the strictest compliance laws (most
important in Europe — GDPR).

McKinsey Cybersecurity report describes the main digital technologies threat: Data

breaches.”® Since 2011, mayor cyberattacks have successfully obtained access to all

8 PLATO, Republic, Book 1V, 380 BC, 422alto 425a

POPPENSIEKER, T and RIEMENSCHNITTER, R. “A new posture for cybersecurity in a
networked world” McKinsey, published by Mar2018 https://www.mckinsey.com/business-
functions/risk/our-insights/a-new-posture-for-cybersecurity-in-a-networked-world  retrieved by
October 2018
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kind of data, identities and intellectual property. Names like Dragonfly, WannaCry
ransomware, NotPetya ransomware, Meltdown and Spectre to mention some and
also the recent Facebook data exposure scandal are creating the feeling that our
virtual world and the overall www is an unsecure place. Only 16% of main world
companies say they are well prepared to deal with cyber risk. According to
Gemalto’s 2017 Breach Level Index report’, approximately 4 million data records
were compromised every hour during the first half of 2017, growing 164% versus
prior year. Identity theft was the most frequent type of data breach. Cybercrime
alone costs global economy over $445 billion every year and growing. '? Data
privacy issues have impacted (and causing full project to fail) many city projects
like first eVoting in Barcelona by 2010 or Quayside, a conceptual Google’s smart
neighborhood in Toronto.”

A modern protection strategy in a data sensitive entity such as a city must use the
available tools to build the right defenses and reject attacks, but it must assume that
hackers have already entered and look for where the hole is and what information
they have achieved. It is clear that a virtual war is happening worldwide, where
some try to seize information and / or control over others. A large entity can receive
hundreds of thousands of attacks every day. Although there may be surprises due
to breaches in the security of current systems, we can assure that the good ones are
always winning the battle, although we must always be prepared for an unexpected
problem or human error (misuse of passwords,..). Risk is present and growing. If
we consider that by 2020, 46% of all Internet-thru interactions will be machine-to-
machine, without any human operators, security must be unbreakable. Main
technology companies are cooperating with government agencies to monitor

network security. Main large Datacenter providers offer extreme security to all

1 Gemalto https://www.gemalto.com/press/pages/first-half-2017-breach-level-index-report-
identity-theft-and-poor-internal-security-practices-take-a-toll.aspx, published Sep2017, retrieved
by November 2018

72 “Cyber crime costs global economy $445 billion a year: report” Reuters Technology News
https://www.reuters.com/article/us-cybersecurity-mcafee-csis/cyber-crime-costs-global-economy-
445-billion-a-year-report-idUSKBNOEKOSV20140609 published Jun2014, retrieved by April
2018

SUMMERS, N. “Google’s smart city dream is turning into a privacy nightmare” engadget
published by Oct2018, https://www.engadget.com/2018-10-26-sidewalk-labs-ann-cavoukian-
smart-city.html Retrieved by Dec 2018
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entities. This is especially relevant for those which can't afford the needed systems
and personnel to protect by themselves.

In terms of Privacy, most governments are taking citizens sensible data with the
expected care. Legislation varies from country to country, but worth mentioning
GDPR. GDPR* or General Data Protection Regulation is a mandatory European
law since last May 2018, which protects any European citizen data privacy managed
by any company or Government organization. Citizens have the right to know
which data any entity has about them, they can order to delete, forget, or transfer to
other entity. Owning data without express consent or transferring or dealing with it
without permission may lead to fines worth the maximum between 20 MEUR or
4% of annual turnover. That way, the cost of not observing the law is bigger than
investing on a methodology to keep citizens privacy protected. We can say that
Europeans enjoy the most protective privacy system in the world. Many non-
European companies and governments are endorsing that rule.

Privacy is Human Right”, recently said Microsoft’s President Satya Nadella. One
of most common controversial discussion topics here is facial recognition. It’s clear
that this advanced Al technology has an immense potential to solve society
problems like finding missed children, diagnose diseases or identify bad guys even
in a crowded space, but legislation and regulation must be placed to avoid undesired
dystopias like George Orwell’s <1984°. In this article’®, Microsoft President’s Brad
Smith explains that governments could follow anyone anywhere by 2024, in a
scaring real implementation of a ‘Big Brother’ concept same as shown at ‘1984°.
So, many civil organizations are rising their serious concerns about this possibility.
It’s clear that regulations and an ethics code are more than needed at global level.
A new revision of UN Human Rights declaration? Microsoft’s leader is also
pointing to another serious topic: facial recognition and other Al-Ethic issues are
developed by the technology companies as part as their continuous race to innovate,

compete and release the most advanced products to market. This may collide with

"4 EU-GDPR https://gdpr.eu/ retrieved by May 2018

>“Privacy is human right: Satya Nadella” India new England News
http://indianewengland.com/2018/11/privacy-is-human-right-satya-nadella/ published by
Nov2018, retrieved by January 2019

SNICKELSBURG, M. “Could ‘1984’ become reality by 2024? Microsoft’s Brad Smith calls for
regulation of facial recognition” GeekWire https://www.geekwire.com/2018/1984-become-reality-
2024-microsofts-brad-smith-calls-regulation-facial-recognition/ Published Dec2018, retrieved by
January 2019
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citizens consent and privacy. So, another Ethics-code at development phase should
be agreed between all market actors, including fairness, privacy respect, allow other
parties testing...to avoid the legitime commercial interests to prevail over citizens
privacy or force companies to decide whether to stay competitive with intrusive
solutions or simply loose market. And this must be another global decision as ethics
and commercial scruples also very much vary country by country.

Privacy (physical or virtual) is a right and an exercise of our human dignity. We
must trust in well-used technology, for it frees Man from the bondage of the
environment. Technology allows us to avoid natural evil, controlling the elements
and overcoming diseases, allowing us to enjoy more time of creation, its beauty and
other humans, taking advantage of that extra time for the good of humanity. It is us
and not technology, those who use it in an improper and tortuous way, we pretend
morally bad ends, such as the manipulation of information, the theft of virtual
identity, the control of the world from the web, transhumanism, etc. By its intention,
technology is good and makes us live in the most developed and perfect moment of

human being entire existence.
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1.3 DATA: XXI Century Gold

Data is to this century what oil was to the last one.”’. If Data is the fuel, then Al
(Artificial Intelligence) is the engine of 4" Industrial revolution. Data means
knowledge, knowledge means power. For a city, data means capacity to generate
services and value to citizens, control the environment, anticipate to risks, quickly
respond to natural or human-provoked disasters, create a better place for living, a
more competitive an attractive city and a more efficient one, saving time and
resources from citizens and also, saving lives because of creation of better
environmental conditions and reducing crime and traffic accidents. Data is gold,
it’s needed, mandatory, but it’s not the objective, it’s the enabler to create modern
services and make well informed decisions in a city. In the use of data, Cities must
think as women, in the way Chad Eastham explains in his book "Guys are waffles,
Girls are spaghetti"’® where cities should operate by a more interconnected way
(same as women brains) and less split into isolated data silos (as men brains do).

Power Shift to DATA. Internet of Things (loT)

Intelligent (smart) cities use information technologies to create a better place for
living, developing new businesses, caring for the environment, attracting investors,
and raising high standards on Education, Healthcare, Safety, Justice, Democracy
and Wealth. With Cloud datacenters power and scalability, data management
systems costs are decreasing, while capacity is exponentially lifting off. In parallel,
we are spectators of a data explosion phenomenon, with huge volumes of data daily
created by myriads of devices, sensors, smartphones, gadgets, ... things? According
to IDC’®, our datasphere (global amount of data stored into digital systems) will
reach 180 Zettabytes (Zb) by 2025. A Zettabyte is an incredible amount of data, far

""“The world’s most valuable resource is no longer oil, but data” The Economist, published by
May2017. https://www.economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-
no-longer-oil-but-data retrieved by January 2018

8 EASTHAM, C. Guys are waffles, Girls are spaghetti, Thomas Nelson, Nashville, US, 2009
KANELLOS, M. “152,000 Smart Devices Every Minute In 2025: IDC Outlines The Future of
Smart Things” Forbes, published by Mar2016
https://www.forbes.com/sites/michaelkanellos/2016/03/03/152000-smart-devices-every-minute-in-
2025-idc-outlines-the-future-of-smart-things/#469096cf4b63 retrieved by February 2018
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more than what our brains can understand, exactly 10?* bytes. If just one byte is a
combination of eight Os or 1s and can represent one of the letters of this document,
try to think about how massive that number is. This will happen thru an accelerated
ratio, growing from 4,4 Zb by 2013 to 44 Zb by 2020. Today (2019) growth is
mainly due to massive generation of multimedia data from smartphones (72% of all
that newly generated data is multimedia). Another approach to that acceleration
could be the fact that we are generating in one year more information than in all
past human history. Future massive acceleration will mainly come from information
generated by sensors (at cars and other large number of items) and transmitted by
next generation high speed networks: 5G. This new world is named as Internet of
Things, (IoT) as we are connecting everything which can be controlled or monitored
to Internet, generating data. In a Cisco report®, mentioning Gartner as data
estimation source, it’s stated that 1 Million new devices will go online (adding over
the 10T) every hour by 2020.

We are spectators of our cities being sensorized. Millions of sensors are installed in
our cities to capture more and more data about everything measurable there. The
IoT sector was born by 2008-2009 and is growing into a trillion-dollar industry in
this next decade.

Looking to the future, Cisco IBSG predicts there will be 50 billion devices
connected to the Internet by 2020. See figure 10.

So, Cities can be ruled based on data, and make better informed decisions, as
Barcelona’s Major Mr. Trias once said, ‘| want to rule my city based on data, facts,
not rumors, isolated opinions, partial surveys or wishful thinking’. To allow this,
new Predictive Analytics tools facilitate them to anticipate issues, become more
resilient and deliver a better service, saving money, time and lives. Because of this
relevance of data in the city governance, all cities are seriously considering hiring

Data Scientifics.

8 COLUMBUS, L. “Gartner's Top 10 Predictions For IT Organizations In 2017 And Beyond” Forbes
published by Oct2016, https://www.forbes.com/sites/louiscolumbus/2016/10/19/gartners-top-10-
predictions-for-it-organizations-in-2017-and-beyond/#758d541d59fd retrieved by October 2018
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Figure 10. Cisco prediction about 10T Connected devices. Source: Cisco IBSG, April 20118!

IoT will help make life in our cities more comfortable, safe and sustainable. On the
safety area, cities are among the largest users of 10T enabled cameras. They use
other 10T devices to track environmental conditions such as temperature, humidity,
air pollution, gases and fog density, or to manage traffic status or make parking an
easy task. There are many available parking apps for your smartphone to save you
time finding a free spot nearby your destination. Another very popular use is Streets
lighting. Replacing old bulbs or yellow sodium-vapor lamps by modern LEDs
improves quality of light while reducing energy consumption to a fraction. But if
you equip those light poles with 10T technology, then you can take control and
improve savings even more. With sensor technologies capabilities, the light can dim
down at night if nobody is around or no movement is detected, then dim on when
needed. In parallel, you can remotely control them to provide extra illumination to
a particular area if needed, to better manage an emergency or special event. Savings
are so clear that these projects are obvious examples of Energy savings performance

contracts (ESPCs) or projects which pay off by themselves.

81 EVANS, D. “The Internet of Things. How the Next Evolution of the Internet is Changing Everything”
Cisco published by Apr2011
https://www.cisco.com/c/dam/en_us/about/ac79/docs/innov/IoT_IBSG_0411FINAL.pdf Retrieved by
March 2017
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Since we are connecting cars and those cars are smarter, so much that they are
becoming autonomous, the impact on urban mobility will be enormous. Connected
cars, streets and roads are among the largest next generation 10T users. When we
are driving, we watch and process many different images, places, road works, other
cars, traffic signals, weather conditions, road conditions, pedestrians, bicycles,
other vehicles, emergency vehicles, etc. All this massive amount of information
must be processed into an autonomous car in real-time to make precise decisions in
a tiny fraction of a second. And more, the autonomous car will interact and share
info with the city (road, traffic system, traffic management) and other users/cars.
All of this should flow thru the 10T network. Two examples: In one way, ‘the road’
will inform the car about the presence of a patch of ice in the short distance, or an
ambulance approaching in the same way. On the other, the car can report
unexpected slow traffic or congestion or the beginning of raining. These connected
cars/roads will make life easier and safer.

Artificial Intelligence (Al) needs a massive amount of data to take into account all
potential aspects of a particular topic to model or simply to have sufficient
experience (data from same process observations) to create a model or understand
patterns and behaviors. 10T is the main source for that needed data.

Modern C-ITS (Cooperative Intelligent Transport Systems) integrates loT
information from cars, roads, and traffic systems, and makes possible to prioritize
green lights for an ambulance fast drive while slowing and placing apart all existing
traffic managed by intelligent-enough or autonomous cars.

All citizens hate red traffic lights and with the speed at which our society moves, it
looks like an irksome waste of time. With AlI®?, the traffic lights and autonomous
cars are interconnected informing each other about their proximity and speed. This
will make it possible for the stops and delays to be the minimum and strictly
necessary to avoid accidents, maximize the use of space, prioritize their use for

emergencies, etc. So, each intersection will manage itself and synchronized with

82 McCANEY, K. “4 Examples of How AI Can Make Cities Smarter” governmentCIO, published
by Mar2018, https://www.governmentciomedia.com/4-examples-how-ai-can-make-cities-smarter
retrieved by September 2018
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the overall system. Predictions point to wait times at intersections reduction by 40%
and overall traffic time improvement by 25%. &

Cities started to gather data from all city-related items sometime in the 80s, but that
info very much depended on the owner department and was managed on an isolated
way, on-premises, siloed solutions. When Internet came in the 90s, cities were
enabled to use webpages and portals to present data from all city in an integrated
way by a unified view. But the backoffice data wasn’t really integrated. Websites
were just a presentation layer over those multiple scattered systems.

Then, at 2010s, large external (public) datacenters started to offer massive
computing and data storage rental services at affordable prices to cities, which made
possible the dream of knowing everything about everything potentially connected
to internet. Cities start to proactively publish data of general interest (opendata) and
embrace the Internet of Things (I0T) revolution. Most deploy a large number of
sensors to ‘sensorize and control the city’. First models were sending all taken
information to the Cloud. A second generation does some aggregation of data first,
then sending it out. Latest generation of sensors and devices are intelligent enough
to do some kind of data processing directly, which is referred as ‘the edge’, so they
have some intelligence and sometimes some artificial intelligence to provide very
advanced capacities to the overall system. This intelligent edge allows to connect
items to items without the need to pass through a central brain at the Cloud, so they
can work very independently and quickly react to special circumstances. Cloud
intelligence will process complex tasks or supervisor the full service. In other
words, rather than placing an autonomous car sending data to the Cloud and then
wait for a response, the car and the traffic pole can communicate to each other
directly. Next step will be to replace the red light (saving energy on lights) by an
intelligent pole that is connected to and allowing the car to pass or not according to
the context, so the chance to have to stop (wasting energy on the break) will be very
little, and the traffic flow will get improved. Who needs lights if cars are ‘talking to
each other’ alerting about their presence, speed and intentions?

Acrtificial Intelligence will change our lives, that's clear.

8EBI, K. “Three new ways Al is helping cities to become smarter” SmartCitiesCouncil, published
by Aug2018, https://na.smartcitiescouncil.com/article/three-new-ways-ai-helping-cities-become-
smarter retrieved by August 2018
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With all this data, we need to create a model to watch it all and extract the slice of
information needed at every moment for different purposes. That model is
commonly named as a ‘Digital Twin’. A Digital twin is a digital model or ‘avatar’
of a physical thing, maybe a building, a factory, a house, a company, or a whole
city. The concept relies on gathering all available data for that particular thing,
apply data analytics tools and Al algorithms to better understand how that thing
operates to increase its performance, predictability and profitability. For a city, a
key first step is to choose a way to place everything at the right place, as all services
and city management decisions are always geoposition dependent. So, first we need
a cartography system to position things over. Then, we need a way to visualize those
things, using images, 3D draws to create a virtual city layout like on a 3D canvas.
Once we have this virtual representation of everything, we need to define what kind
of data we want to use to describe every item. It’s not a question of available data,
but the one informative or relevant for our final management purpose. There are
some standardization initiatives to create semantic models for city items or
processes. That way we can define what’s relevant to be measured and compare
cities to cities talking about same items. For example, to compare waste
management efficiency between different cities, we have to use same data (number
of dumpsters, collection frequency, waste weight, recycling share, etc). Some
models are CityGML34, ISO TC211%, Ancha® model developed by City Protocol
Society (See figure 11), and FIWARE® data models, to mention the most relevant.
With these models ready, all we need is the data. Data will be permanently collected
from the loT world (sensors, drones or other IoT devices). This raw data will be
preprocessed on origin (edge) or later at the Cloud, with advanced analytics and
Acrtificial Intelligence (Al) algorithms or advanced version of them like machine-
learning or deep-neural systems to gain real-time insights. These insights deliver
very valuable knowledge about any city item or the city as a whole system. We can
analyze the performance, profitability of any item, but also we can interact with it

depending on the conditions (ie we can modify the patterns for red lights according

8 «CityGML: An Open Standard for 3D City Models” dm, published Jul2006,
https://www.directionsmag.com/article/2898 retrieved by February 2019

8 |SO/TC211 https://www.isotc211.org/ retrieved by February 2019

8 Cityprotocol http://www.cptf.cityprotocol.org/ancha-public-comment retrieved by January 2014
8 FIWARE DATA MODELS https://fiware-datamodels.readthedocs.io/en/latest/ retrieved by
February 2019
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to the circumstances). Very important to know that the main benefits from this
approach are coming from different items integration and cooperative tasks. Due to
the information from sensors in one area, | can decide to increase the service
frequency in other or reduce risks by actuating on the items in another. And finally,
if we add the most critical information: all we know about our citizens (taxes,
properties, vehicles, water, energy consumptions...personal health information...or
why not, bank cards transactions...and their postings into social networks) we can
create full integrated city services. For example, alerted by our sensors about a fire
in a drugstore, we can immediately send the emergency services, prioritize the
traffic routes, analyze the wind direction and alert the citizens who live around to
not to open the windows in the next hours to avoid potential toxic smoke, etc. And
we can deliver this service instantaneously and automatically, without any human
decision in between, again, due to Artificial Intelligence systems in place.

So, the 10T world is clearly a revolution in the overall city management and
operations. Some additional examples of challenges where 10T benefits are clearly
helping to tackle could be:

“More than 500,000 people dead prematurely every year due to poor air quality in
Europe.” (Libelium IoT Applications Report 88)

2.1 billion people do not have access to clean and safe drinking water at home,
water demand is expected to increase by 33% by 2050, and a long list of water
related huge challenges (United Nations)®.

Weather natural disasters such as storms or extreme drought caused between 2005
and 2015 world-wide losses of $26.5 billion and biological disasters, such as pests
and infestations, caused crop losses of $9.5 billion®°.

In San Francisco, a report concluded that a smart parking solution could reduce a

43% the time wasted looking for parking, a 30% the miles traveled with a vehicle

8 LIBELIUM http://www.libelium.com/resources/white-papers/ retrieved by April 2019

8 «“Water” UN Peace, dignity and equality on a healthy planet
https://www.un.org/en/sections/issues-depth/water/ retrieved by April 2019

% Libelium report inspired by FAO. http://www.libelium.com/libelium-summarizes-the-most-
demanded-features-of-iot-technology-for-smart-agriculture-in-a-new-quick-report/ FAO:
http://www.fao.org/home/en/ both retrieved by March 2019
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searching for a parking, the 8% of the overall traffic volume and the 40% of

greenhouse gas emissions. %
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Figure 11. ANCHA City model as descripted by City Protocol Society

A reflection about data and sensors everywhere.

Massive sensorizing is creating the confusion that Information Technologies
departments should capture whatever data they can, by installing millions of sensors
everywhere, just because they have enough power to process that huge amount of
data. But the real question is: how much of that obtained raw data is transformed

into insight, knowledge to provide a better service or better informed decisions?

%«Benefits of Smart Parking: How Smart Parking Reduces Traffic” parkingnetwork, published
Nov2018 http://www.parking-net.com/parking-industry-blog/get-my-parking/how-smart-parking-
reduces-traffic retrieved by April 2019
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Should we better first think about which applications and analysis we want to
perform, then get the needed data? Currently, most cities are not even extracting the
value from the data they already have. Should we start from this? Info about our
citizens, their interactions, payments, opinions, grants, reports is already there,
ready to provide pure gold conclusions for a better governance.
It’s not about installing a plethora of sensors across the city, but obtaining relevant
info which could produce knowledge with some rules in mind:
e Data acquisition cost must trend to zero.
e Prioritize data sources and types.
e Avoid exponential costs. (Avoid those sensors that imply using a phone id,
or an IP address, as an example)
o Keep install, and especially maintenance costs under control (ie. Think it
twice about installing battery-powered sensors buried into asphalt...)
e Get ready to cope with ambiguity, as no standard is defined for them all.
e Be careful with sensitive data. Stay GDPR/Other applicable regulations
compliant.
While a sensor to measure water quality seems vital, a sensor on each and every
light pole will hardly pay off. We can easily identify many other more

priority/useful locations/functions for that sensor.

Connectivity. The 5G Revolution.

There are more mobile phones in the world than humans, and almost all of them are
smartphones that allow you to connect to the Internet. At the most basic level of
data transmission we have telecommunications infrastructures. Traditionally, these
were wired infrastructures, with copper cables, then fiber, but increasingly we have
enjoyed wireless infrastructures also where the capacity is increasing exponentially
(name, year of launch, main new standard, maximum speed of data transmission )
1G (1979, AMPS, 2.4 kbps), 2G (1990, GSM, 64 kbps), 2.5G (2003, GPRS / EDGE,
384 kbps), 3G (2000, UMTS, 2Mbps), 4G (2010, LTE, 100 Mbps), WiMax, WiFi,
satellites, and now 5G (2015, OWA / OTP, 20 Gbps). By looking at these numbers,
it is easy to calculate the accelerated capacity increase ratio from 30 to 50 to 200
times every 10, then 5 years. All this requires constant improvement and renewal
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of the telecommunications network and infrastructures through which these data are
transmitted. This phenomenal growth in capacity must be accompanied by a global
network that connects the information from where it is stored (Servers connected to
the World Wide Web) with the users that require it at every moment. Wireless
technologies cover short distances. For long distances fiber optic cables are used.
These elements have also been improving exponentially in recent years. As an
example, one of the latest most advanced submarine cables installed: MAREA.
MAREA?® has been called the ‘mother of all cables’. Costed by Microsoft and
Facebook, this 4,100-mile cable can transmit up to 160 Tbps, which makes it the
largest capacity on Earth. Connecting Virginia Beach (US) with Sopelana (near
Bilbao in Spain), MAREA aims to improve communications between the US and
Southern Europe as a gateway to a growing demand from Iberia and even further
South, from Africa, alleviating the traditional mass traffic between the US and the
British Isles and contributing to offer a reliable high-speed connection for online
and cloud systems (Cloud, or large datacenters). MAREA main innovation is the
use of eight pairs of fiber instead of the traditional two in this type of cables.

I understand that for many people this type of figures seem great, but most times
one does not really perceive its dimensions. By doing some calculations, we can
estimate that this cable can transmit the entire National Library of Spain (about 20M
books or all ever written in Spanish throughout the history) 3 times every second.
In short distances, connecting the elements of a city, the new 5G technology
represents a revolution in capacity and connectivity. It is about extreme speed in
short interaction. Very little of the instant information transmission activity is going
to require cables like MAREA. If we think of an autonomous car, it will
fundamentally interact with the infrastructure of the city: traffic lights, traffic
management systems and other relevant local data. In these short distances is where
5G will develop its full potential.

If we compare it with the current 4G, this new technology allows transmission
speeds of up to 20 Gbps (x100 - x1000 vs 4G) (x1000 Number of concurrent

devices), latency or time between communications <1ms (/ 30 to / 70 vs 4G), which

2KRISHNA, S. “Microsoft and Facebook’s massive undersea data cable is complete” engadget
published by Sep2017 https://www.engadget.com/2017/09/25/marea-data-cable-is-finished/
retrieved by January 2018
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is really needed to connect the exorbitant growth of the 10T. These improvements
will pave the way for many new smart city applications, including, but not limited
to, smart buildings/homes, excellent traffic improvements, city resiliency and
ability ti quickly respond to alerts or natural disasters and autonomous vehicles. To
achieve these parameters, you need many more antennas (x10 - x100), which
although smaller and discreet ‘Small Cells’ (Pizza Box size) with a range of 200 m
will not avoid controversies on aesthetic aspects, not demonstrated impact of
radiation on health, etc. In addition, by increasing both its number and its cost, so
the decision to massive deployments based on profitability will be more questioned
than ever. The telcos are still trying to make their return of investment and
profitability from past 4G investments and the fees they had to pay to governments
for their licenses. In addition, most of them drag a huge debt. The increase in cost
due to the higher density required in 5G antennas will make the implementation
decision obvious in business centers and commercial centers in the cities, and
unprofitable out of there, relegating rural areas to inferior, cheaper, or more
outdated technologies. 5G will not reach these areas, or will not do so for a long
time, increasing the technological gap, and therefore diminishing the possibilities
of development and attracting talent from those rural areas and small cities. Access
to broadband is been considered as important as human rights. Not enough
bandwidth means no chance to grow/thrive, no opportunity in the new
postindustrial knowledge era. | could listen to some US rural areas during last
President elections campaign claiming for the inclusion of ‘good-enough
bandwidth’ as a Constitutional right. Linked to this, city connectivity is considered
as one of key city attractiveness attributes.

5G is not only better speed and connectivity, it includes many advanced features to
improve the way devices communicate, use the network, prioritize and operate. A
great advance for loT.

Teleworking on Duty. Place Civil Servants closer to Citizens.

New technologies can also empower civil servants, helping them to deliver a better
service while improving efficiency, satisfaction on duty and proactivity. The new

technologies availability together with the continuous renewal in city workers,
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replacing retiring servants by native-digital educated young people who are willing
to build careers in civil service are creating the conditions to seriously think about
teleworking as a valid public function working option. To my observation, 75% of
civil servants could telework (25% already serve out of offices, 25% should stay on
traditional duty because of the service nature and requirements). With new
technologies like smartphones, portable computers, and applications and data fully
accessible from anywhere, anytime from the Cloud, civil servants could easily get
mobilized and telework, with the aim to deliver their duty closer to citizens,
improve efficiency and work-life balance.

The already mentioned city of Hollands Kroon (The Netherlands) example,
designing a new way of work for civil servants, with all of them organized into
virtual teams, working from home or wherever, has demonstrated the expected
increases in efficiency and servants/citizens satisfaction. Municipality employee’s
morale is up, labor absences and costs are down (saving on space and electricity,
not to mention transportation costs and emissions). In parallel, the employees have
access to all the information they need from the cloud, under a fully digitized
service, being able to analyze the data when needed and improving decision
making. “We are well aware that society is changing, so we are focused on
strengthening the accountability and self-reliance of both our employees and our
citizens”, said Jaap Nawijn, Mayor. In the explanatory video®, we can see a civil
servant approaching a house with a municipal electric car. She knocks on the
doorbell and opens the door to a young couple with a newborn child. Surprised,
they ask if something goes wrong or maybe a tax has not been paid on time. Just
the opposite, the official gives them a modest bouquet of flowers and congratulates
them on the birth of their son. (Note: This area of Holland is mainly dedicated to
flowers agriculture). Being informed by the hospital of the birth of their son, the
official offers them the set of services appropriate to that moment, to that particular
life fact. Then, in the home, the employee opens a folder and offers newborn
registration services, vaccination calendar, kindergarten, prebooking school, etc. It
is a clear example of how a proactive administration anticipates and offers the

services that match to the life fact that citizen is living.

9 Hollands-Kroon Video, Youtube https://youtu.be/62f ktSSMIs . Watch from 1:08 to 1:22
published Jul2016, retrieved by Jan2019

83


https://youtu.be/62f_ktSSMIs

In the same way, a city official could go proactively to visit groups of companies
which need some permits or have access to new grants or certain people who need
social services and offer them proactively.

Transforming the employees of the city into 4th Industrial Revolution workers
requires a transformational and cultural change, as well as an investment in
technology. Most public workers are vocational and want to explore what new
technologies can help improve the quality of their service. Therefore, they are
willing to face the challenge. In a survey conducted in 2017 by Thornton Review,
it was found that although 90% of the city's employees seek to improve their
productivity, only 55% believe that they have the necessary skills and resources.®
The benefits of a digitally equipped workforce are enormous. These investments
improve the ability of city employees to do their jobs and increase public
satisfaction. They allow to offer better services with the same personnel. Equally
important, the opportunity to break new ground with modern technological tools
also makes it easier to attract and retain talent.

When I have talked about teleworking with public administration directors, | have
always encountered the same objections: efficiency will be hard to measure, we will
lose in coordination, the public function law does not allow it, etc. With the bad
public image that government officials have in many countries, where citizens very
unfairly think they have a great absenteeism, work little and we should not hire
more, imagine if we send them home to work without control ... I firmly believe
technology has already shown in the private sector that teleworking is excellent and
can be executed with all the controls and efficiencies, and that in the public sector
we should learn more from the Dutch pragmatism and simplicity applied in

Hollands-Kroon.

New DataCenters. Cloud Computing

% «“pyblic Sector Innovation and the Culture Factor”’, The Thornton Review, published by
Feb2017 from https://www.cisco.com/c/dam/en-us/solutions/industries/docs/scc/digital-cities-
value-at-stake.pdf p.6 retrieved by May 2019
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Managing huge amounts of data and obtaining insights and knowledge from them
while controlling a very complex ecosystem of people, processes and items in a city
requires an equally massive amount of computing power, storage and analytic tools.
So, cities have two options: the traditional self-operated datacenter, investing large
amounts of money on machines, tools and people managing them; or trusting on
external huge datacenters managed by the largest computing specialized companies
in the world (Cloud computing) like Microsoft, Amazon, Google to mention the
top. Main advantages favoring Cloud Computing are:

e The total cost of ownership falls to a fraction of the previous on-premises
system (it depends on the case, but reductions up to a 90% have been
observed)

e In the Cloud computing model, the user pays for what he uses at all times,
(pay per use) and does not need to make upfront investments that he does
not permanently use. A typical example is the payroll application for a large
government agency or city. This application may require a large processing
capacity during the last three days of each month, while the rest of the days
is only handling the few ins and outs, promotions, changes, with a minimum
needed capacity. Why to pay for maximum capacity permanently (with a
real machine in our offices) if it is used only a fraction of time? With Cloud
computing you will pay exactly for the services you have in use at any time.

e There are new intensive applications such as massive information analytics,
Al algorithms, or retransmitting live (live streaming) city council sessions
that would require a huge investment in resources for a limited time of use.
Why to buy a supercomputer that could cost several millions if I'm going to
use it for a few minutes? Cloud computing allows us to provision in an
elastic and scalable way as much capacity as needed and pay only for the
time used. For example, broadcasting a live soccer game to 80,000
simultaneous users without network problems requires a few hundred
servers and a very large bandwidth capacity. This is unaffordable for a
municipality, but this same task from Cloud could cost a very few thousand

dollars, making it affordable.
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e Systems depreciate and become obsolete quickly. In Cloud computing that
is not your problem, since you pay for services / benefits. You are not the
systems owner. That’s not your business.

e Maintaining an own datacenter means paying for a room, space,
refrigeration, personnel, managing applications and software and hardware
updates, making backups, preventive maintenance, etc., all tasks that do not
have to do directly with the public service we are offering. In Cloud
computing all these tasks are carried out by the cloud provider, and city
specialists can devote themselves to thinking and developing new services,
or improving existing ones, to what really matters for the city.

¢ With the new advanced and constant threats in cybersecurity, a city does not
have the tools or the qualified personnel to keep the citizen's information
safe without overinvesting. Cloud providers do know how to handle this
challenge (their reputation and business depend on it)

e Moving from fixed costs to variable ones has unquestionable advantages.

e In security and reliability, Cloud systems offer the needed redundancy,
resilience, multisystem based, or even multilocation. They are the safest
information systems on earth, with the best experts and tools operating
them.

e Cloud systems are much more efficient and environmentally friendly
(Green), so the carbon footprint provoked by the city decreases. We can
talk about efficiencies about PUE (Power Usage Effectiveness)®®: 1.05, ie,
1.05 Watt used from total datacenter input power to feed processors with 1
Watt to execute real tasks. So, Cloud datacenters are extremely efficient in
refrigeration, backup, resilience and general operations.

e Governments demand greater compliance with regulations such as GDPR,
privacy, security, etc. Meeting their own demands can be very costly in
resources for a public institution. Cloud systems along with a methodology
in the operations and use of data make it possible to comply with these

regulations at an acceptable cost.

% «“What is PUE / DCIE? How to Calculate, What to Measure” 42U Solutions for the next Generation
Data Center https://www.42u.com/measurement/pue-dcie.htm retrieved by April 2019
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On the other hand, an increasingly small number of cities still pose objections such
as the location of the data out of institution walls (data sovereignty), the use of the
same for commercial purposes (some Cloud providers are mainly dedicated to sell
ads or retail goods), the loss of control perception, allow foreign hands handling my
citizens information, etc. Main Cloud providers are hugely investing on Datacenters
inside the borders for same regulated territories like a country or EU.., complying
with strictest regulations, hire local people for operations, sign contracts with clear
no data movements out of country and provide accurate information on where data
is located at any time, no other commercial use of data, no external exchange except

IS a judge requires, etc to overcome these objections.
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1.4 Urban Mobility: Cities blood

“Urban mobility is one of the toughest challenges that cities face today as existing
mobility systems are close to breakdown.” Arthur D. Little Report “Future of Urban
Mobility 3.0"%

Urban mobility is considered the most important public service provided by the
city. We conducted a survey among those attending the most important event
worldwide in SmartCities, (the SmartCityExpo & WW Congress in Barcelona
November 2018) and urban mobility turned out to be the most relevant service for
this city experts and the Information Technology sector community. (See figure
12). This preference is not coincidental. If we reflect on the role of the city,
facilitating that citizens meet, as a meeting, connection and interrelation place,
public transport is the means that makes everything possible. Thus, urban mobility
connects people, families, businesses, experiences, economies and processes.

If we think again of the image of Vienna as a ratatouille of geniuses, urban mobility
would be personified in the cook, who puts each ingredient in connection with the
others.

CITY SERVICES - SCALE OF VALUES
URBAN MOBILITY / TRANSPORTATION
SOCIAL SERVICES / HEALTH
SUSTAINABILITY /ENVIRONMENT
SAFETY (PHYSICALNIRTUAL)
EDUCATION
EMPLOYABILITY
URBAN PLANNING
GOVERNANCE

CONNECTED CITY
CULTURAL SERVICES / TOURISM 10

Survey conducted at 21.300 Nov2018 SmartCity Expo
(Barcelona) attendees. (Confidence: 95%. Error Margin 2,4%)

A
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©

Figure 12. Source: Author. Nov 2018.

%\VAN AUDENHOVE, F-J. et al, “The Future of Mobility 3.0” Arthur DLittle, Published by
Mar2018 https://www.adlittle.com/en/insights/viewpoints/future-mobility-30 retrieved by
November 2018
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As we studied, citizens need to meet, and the city downtown takes a prominent role
in that capacity for meeting. We also talked about the importance and the direct
relationship between density and prosperity. Therefore, cities should make it easier
for citizens to access city downtown by the fastest and most efficient way. Citizens
are welcome, not their cars...In our information era everything happens at an
accelerated speed. It is true that the car took more than 50 years to become popular,
but in our era, modern transport systems are very quickly adopted. Three years ago,
I was able to attend the launch of the first autonomous bus at SmartCityExpo, and
it is already in operation (as a pilot) in several cities such as Barcelona and
Stavanger (Norway). This past year | saw the first autonomous taxi, and it will not

take long to have a massive presence in our streets.

You can’t

understand a Cltywnhom imy

/ 4 7 ' its public transportation system.”

y
7] i —Erol Ozan

Figure 13. Photo from 10 Best Travel Quotes of all times. Hoodaki. %

There is, therefore, a massive change in the use and expectations that our citizens
have about transportation systems. This change is fueled by the revolution in
electric transport, justified by environmental, economic and health issues. The new

technologies in batteries efficiency are making possible the dream of an efficient

9710 Best Travel Quotes of all times”. Hoodaki https://www.hoodaki.com/blog/index.php/10-best-

travel-quotes-of-all-times/ retrieved by Aug 2018
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electric transport, faster, cheaper and more sustainable than the traditional internal
combustion systems. And private transport moves in the same trend.
More and more people are moving around the city and they do it with a car. The
amount of cars will more than double by 2050 to 2.5B, so if you think the roads are
now at the limit of their capacity, consider the situation will only get worse. Urban
development and traffic congestion are now global problems. According to the
INRIX 2018 Global Traffic Scorecard, traffic congestion cost the economy of the
United States $87 billion in 2018, and citizens lost 97h/y on average inside a traffic
jam. Per the INRIX 2018 Global Traffic Scorecard®, traffic congestion cost the US
economy $124 billion in 2018. In Dublin, with the slowest city center traffic speed,
a human can roughly walk at half the cars speed (5.9 mph compared to 3.1 mph).
(see figure 15)
A very illustrative indicator of transportation efficiency is the Transportation mass
efficiency ratio, which is calculated by dividing the effective weight that is moving
compared to the total weight that needs to be moved. The most efficient thing is
walking, where to move a human body of about 75 kg, one really moves 75kg,
which gives an efficiency of 1 (100%). If we go by bicycle, we move our weight
plus that of the bicycle, say 75/75 + 5 or 75/80 or 94%. If we drive alone by car, we
have 75/1275 or 6%. Think of the worst case where we go alone in an empty train
wagon that weighs 30 tons or a full train or an airplane or a boat ... (75/30075 or
only 0.2%). And this relates to the energy needed to move that mass, space needed,
regulations, time spent, ...
Another excellent analysis is the cost for citizen and society associated to each
mean. City of Calgary has found the below facts in figure 14.
Main urban mobility challenges where technology is the transformation enabler:

e Reduce pollution.
This is the main reason to eliminate traffic from the city center. The harmful effects
of pollution on health are more than demonstrated®®. Many cities have a pollution

alert protocol in place when minimum limits are exceeded. As an example, let’s cite

% INRIX Scorecard http://inrix.com/scorecard/ retrieved by March 2019. Hours Lost in Congestion:
The total number of hours lost per year in congestion during peak commute periods (6-9 am, 4-7pm
on 240 working days per year).

9 KAMPA M. & CASTANAS, E. “Human health effects of air pollution ” Environmental Pollution.
Volume 151, issue2, Jan 2008, p.362-367 http://dx.doi.org/10.1016/j.envpol.2007.06.012

90


http://inrix.com/scorecard/
http://dx.doi.org/10.1016/j.envpol.2007.06.012

the Valkenburgerstraat street in Amsterdam as one of filthiest and unhealthiest
streets in Europe. Breathing there is the equivalent of smoking 6 cigarettes a day as
a result of a narrow street at the exit of a heavy traffic tunnel with long time red

lights making the cars to stop by there long time.1

Travel Cost Calculator - costs per km by travel option

he travel cost calculator reveals the costs to you and society for each travel

Calgary |#&»

option, using these per kilometre dollar value )
5
\'© ©
Society: Pollution 0.16
Soclety: Maintain & Operate
Road Network 0.14
—— Socety: Infrastructure 0.02
7 2 Society: Congestion 0.11
@ o

Society: Collisions 0.05

Society: Pollution 0.01

Society: Mantain & Operate
Transit Network 0.21

_ o S A Personal: Maintain & Operate Vehicle 0.64

Ny o o

Society: Collisions 0.24

Society: Congestion 0.01
Soclety: Maintain Sidewalks & Pathways 0.06
Ferses Pasiag & Makasy Personal: Carbon & Fuel Tax 0.02
ycling Equipment Personal: Purchase of Transit Ticket 0.11
Personal: Collisions 0.08 Personal: Colllsions 0.08 Pévaanali Colisiond 011

Personal: Collisions 0.04

$0.00
Personal: Value of Physical Activity -0.09

Personal: Value of Physical Activity -0.22
& Society: Health Care System Savings -0.09

Society: Health Care System Savings -0.22

=

WALKING =- $0.25/KM CYCLING = $0.01/KM TRANSIT = $0.67/KM DRIVING = $1.25/KM ,

Figure 14. City of Calgary Travel Cost Calculator.1

Solutions are not unique. There are creative proposals such as panels that act as air
filters, plant more trees or wait for the weather to change and receive rain or wind
to clean the atmosphere. But obviously, the clearest and obvious solution is to
replace the internal combustion engines by electric ones, both in public and private
transport. Electric transport begins with the electrification of all vehicles (public
such as buses, taxis and private vehicles such as cars or even bicycles, motorcycles

and e-scooters) and the necessary recharging points (in public spaces such as taxi

10 VALKENBURGERSTRAAT https://valkenburgerstraat.wordpress.com/ retrieved by Sep 2018
101 “Travel Cost calculator results”. City of Calgary,

https://www.calgary.ca/Transportation/TP/Pages/Travel-cost-calculator/Calculator-results.aspx
retrieved by Nov 2019
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stops (Norway and Holland are leading this) or at homes, so the city will be cleaner,

less noisy and the transport cheaper.

THE MOST CONGESTED CITIES IN THE U.S.
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Figure 15. US most traffic congested cities. INRIX Scorecard 2018
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In terms of energy, it is well known that the problem is not to produce it (we have
a wonderful sun that provides almost all renewable energies) but its storage (and
here the technology is doing its job by developing batteries capable of storing
energy at a comparable cost to using the energy stored in an oil barrel). Cities see
that their future is cleaner, quieter and less expensive when it is electric. New
technologies in autonomous cars can only scale when the vehicle is electric. In
addition, governments have established different regulatory environments that
prioritize electricity and entrepreneurs who innovate in this area. The most
advanced cities have already a plan to have all public transportation electric
(California, 2029, for example). C40 organization'2 made a public announcement
at Paris (France) by October 2017 from 12 top relevant city mayors (London, Paris,
Los Angeles, Copenhagen, Barcelona, Quito, Vancouver, Mexico City, Milan,
Seattle, Auckland & Cape Town) to commit on a list of targets to make their cities
greener and healthier by signing the “C40 Fossil-Fuel-Free Streets Declaration”.
This declaration mainly states that all buses must be electric (or zero-emission) by
2025 and a main city area to become zero emission by 2030. The belief that electric
vehicles will not work well in cold environments has been proven false with the
example of Norway. Norway is well known for its rapid adoption of plug-in EVs
(VEP). The Norwegian government was very ambitious and has put in place
policies that promote and incentive these vehicles. Thus, its market share has
reached 50% in 2018'%. And they are continuing to do so, with the firm
determination to achieve a complete transformation from conventional fossil fuel
vehicles into electric by 2025. Very soon the VEP and battery EV (BEV) will be
available in all vehicle segments. As vehicles have a higher utilization because their
use is shared (and especially those vehicles used in commercial functions where
staying stopped means losing business) the need for fast charging is more important.
Current technology using plugged-in chargers provides a load rate of 6 miles/min,
17 if we use ultrafast (and more expensive) chargers. If we compared this with the

charge rate of fossil energy (gasoline, diesel) of about 250 miles/min, then we can

102 «“Mayors of 12 Pioneering Cities Commit to Create Green and Healthy Streets” C40 Cities,
published Oct2017, https://www.c40.org/press_releases/mayors-of-12-pioneering-cities-commit-
to-create-green-and-healthy-streets retrieved by June 2018

18SHEPARD, S. “Oslo Innovates to Make 100% EV Market Possible” Guidehouse insights,
published by Apr2019, https://www.navigantresearch.com/news-and-views/oslo-innovates-to-
make-100-ev-market-possible retrieved by May 2019
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observe a large gap. This problem is being creatively resolved by taking advantage
of idle downtime. Again, Norway leads this innovation with Oslo by implementing
a wireless fast-charging solution for taxis while waiting for passengers. It is not a
definitive solution, but providing a charge of 4 extra miles/min helps to give more
life to this public service. Another smart solution is the use of fast replaceable
standard batteries (such as F1 pitstops). These types of improvements are becoming
popular in cities with clear decarbonization efforts such as the C40 mentioned
above. London has a plan to renew its curious taxis fleet by early 2020s. Some US
cities such as NYC, LA, Seattle or San Francisco have committed to change to
100% of the urban transport by battery by 2025. This is not only due to the
emissions reduction, but also because the total cost of ownership in the twelve years
of life of a bus saves about $200,000 each. In NYC alone, with about 6.000 buses,
this equates to an annual savings of $74 million.
e Infrastructures capacity is reaching its limits.
We have been able to analyze it with the extensive INRIX% report. The
solution to the problem is not to build more capacity. In many cities, the
costs and annoyances, including direct citizen protests on the almost
permanent works on the streets, make it unviable to continue building traffic
capacity. The solution must come from a more efficient use of the existing
infrastructures capacity and the private traffic use reduction. Only a notable
increase in population in a particular area (or its new urbanization) justifies
the construction of more streets, roads and capacity for traffic.
e Zero traffic deaths. Vision Zero Initiative
Deaths from traffic accidents represent the leading cause of death in modern
countries. Most countries and cities are adopting the Vision Zero
initiative'®. Vision Zero is a project originated in 1997 in the Swedish
Parliament that aims to achieve a traffic system without any death or serious
injury, and establishes the ethical principle "life and health can never be
exchanged for other benefits within the Society” (such as urban mobility).

Improving the traffic network (like any other resource) follows the

104 INRIX Scorecard http://inrix.com/scorecard/ retrieved by March 2019

105 TINGVALL, C. and HAWORTH, N. “ Vision Zero - An ethical approach to safety and
mobility” Monash University, Sep1999, https://www.monash.edu/muarc/archive/our-
publications/papers/visionzero retrieved by May 2018
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conventional cost/benefit rules. This ethical principle puts over the
achievement of avoiding fatalities to any economic question. It can never be
ethically acceptable to have people killed or seriously injured while they
move into transportation system.

The real ‘human’ size of a city is determined by the urban transportation
efficiency. If we use as limit the maximum commuting time that a citizen
takes to reach his city downtown, let’s say for working or shopping (Case
of Los Angeles, with an average of 90') then we have that our city reaches
a radius of 100 miles or 160 km or a surface of 8 mHa, and growing...
Growing not only due to urbanization development, but because of the
improvement in public transportation, which makes cities merge into
metropolis. City corridors are established, sometimes international. Cities
merge with their regions. Paris is the same as llle-de-France, Madrid
surpasses the current Madrid Region, Brussels-Antwerp-Amsterdam-
Rotterdam merge, big London reaches half of England’s area ... (see figure
16). And this must be taken into account, since from the psychological and
human point of view, and well over all the political borders (established a
century ago, or more?), all this reachable space is, in fact, the same city. In
a context of political, economic and military stability, my vision of the
world by 2050 could be summarized in a set of 8 cultural blocks
(civilizations), 50 megacities (cities larger than 20 min) and around 1500
major metropolises. Advanced high-speed trains and improvements on road
transportation is creating these cities grouping on corridors, or areas of
intense trading and relationship. As an example of this, look at figure 17,
where you can study the ‘South European Diagonal’ concept developed by
Fundacién Metropoli, a high-reputed urban planning strategic think tank.
This ‘European Diagonal’ as mega-region at the South of Europe, is
connecting a very high economic potential creative Mediterranean area from
Lisbon to Venice, with Milan, Marseille, Barcelona, Madrid and Lisbon as
main cities and Seville, Porto, Valencia, Bilbao, Zaragoza, Toulouse,
Bordeaux, Montpellier, Lyon, Turin, Genoa, Venice as mid-sized

contributors. This diagonal plus the NorthWest European ‘pentagon’ (Paris,
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London, Hamburg, Miinchen, Milan) constitutes the core planning area of
Europe and the two main mega-regions.

e New ‘creative’ transportation solutions: Air, orthogonal buses, TEB
(Transit Elevated Buses), Drones (not only for moving goods, but also
humans), tele-cabins,... helping to leverage space where it simply doesn’t

exist.
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e Intelligent transportation. Advanced Traffic Control (ATC) and traffic
analytics.
In addition to the already mentioned at the world of Data and 10T, C-ITS
(Cooperative Intelligent Transport Systems) which made possible the direct
communication to and between vehicles to improve the overall traffic
patterns, the Advanced Traffic Control provides an integrated city, region,
country way to manage traffic flow. These technologies help improve road
safety, significantly reduce levels of traffic congestion, speed up rapid
response for emergency services and reduce greenhouse gas (GHG)
emissions. The development of intelligent intersections, which makes it
possible to streamline the flow of vehicles, prioritize public transportation
and synchronize communications with connected vehicles means solving
one of the most important challenges in the city: maximizing efficiency in
the use of public space assigned to transportation. In addition, these

technologies allow solving the traditional problems arising from the

107 «“Territorial Diamonds” Fundacion Metropoli http://www.fmetropoli.org/en/cities-lab/territorial-
diamonds/european-diagonal/ retrieved by March 2019
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different government structures and responsibilities: city, province, region,
country, which create silos of management and lack of coordination. In this
way, the dream of an universal intermodal transportation system seems
closer, with all the integrated possibilities (cars, buses, trains, ferries,
bicycles, etc) interconnected to provide an end-to-end service, even
integrating with medium and long distance transportation. These systems
have a different implementation level depending on the city. Basically, all
cities start with the collection of data from existing traffic, level, quality,
routes, schedules, capacities, etc. This data is analyzed so that administrators
can develop improvement strategies in the network operation (such as
optimizing the traffic lights timing, adding or decreasing capacity in one
direction or another, etc). Prior knowledge, historical patterns and predictive
analysis are fundamental tools in this decision making. The most advanced
cities use artificial intelligence systems to analyze these situations in real
time, allowing direct communication with the intelligent vehicles and
infrastructures and optimizing the overall mobility ecosystem. A description

of this can be studied from figure 18.

Advanced Traffic
Management for
Smart Cities

Vehicle
Detection and
Data Collection

Traffic Analytics
and Evaluation

DEVELOPING MANAGED MATURE

Traffic data collected by cameras, Enables traffic routing, Signal timing adjusted to real-time
induction loops, sensors, travel time analysis, signal traffic conditions through ATC
smartphones, and GPS data from re-timing and optimization technologies, integration with
connected vehicles informs based on historical data, connected vehicles, utilization of Al
transport planning quantify benefits of new and cloud-based traffic management
measures platforms, interagency data sharing

Figure 18. Stages of Advanced Traffic Management in Smart Cities. Navigant Research!®

e Autonomous vehicles. Legislation. Ethics. MIT Survey

18CITRON, R. “Advanced Traffic Management Is Emerging as a Key Pillar of Smart Cities”
Guidehouse Insights, published by Apr2019, https://www.navigantresearch.com/news-and-
views/advanced-traffic-management-is-emerging-as-a-key-pillar-of-smart-cities retrieved by May
2019
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A final challenge in urban mobility is the rise of autonomous vehicles. Its
advantages are unquestionable in terms of comfort. Although there has been
much debate about their security and the maturity of the technology that
supports them, it is clear that their massive adoption is very imminent, and their
security is far superior to that of human skills. This makes me think of a future
where authorities will prefer automata to humans as drivers, with the objective
of Vision Zero that we covered earlier. Its advanced communication capacity
with traffic infrastructure, improved with the new 5G networks, will make them
indispensable for optimized traffic. Being able to synchronize the speeds of
several vehicles so they do not collide at the next intersection is something that
surpasses us as humans and that today could only be reached by professional
drivers with great reflexes and overall context information (just the opposite of
a relaxed trip ...). If technology is ready, what prevents this disruptive proposal
from massively reaching the market? The price does not stop going down as it
becomes popular. The main problem is the lack of legislation. It is a question of
responsibilities. Our legislative and judicial system assigns responsibility for
any unnatural event to a human or group of humans. But in the case of an
accident with an autonomous car, who is responsible for? Its owner, the
manufacturer, the algorithms designers/programmers...? At the moment, the
manufacturers clearly indicate that the steering wheel should not be released
and thus assign the responsibility to the driver. This is an irony: why to buy an
autonomous car if I cannot use it autonomously? Technology is ahead of
legislation and requires an effort in this regard. A major problem is that this
legislative effort should have some international consensus as car manufacturers
are international and so do many roads.

By putting our lives in the hands of technology in an autonomous car, ethical
issues arise. Imagine that the autonomous car is in a critical situation: there has
been a mechanical failure and it has no brakes or not enough to avoid running
over someone in its path. The decision on the prioritization of which people to
kill over others is a severe ethical problem, which has long been debated for

humans, and which now arises for an autonomous car.
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Formulated for the first time in the late 1960s, the "Trolley/Tram109 Problem”
is a famous philosophical dilemma. A tram car without control advances at full
speed. On his direct path there are five people who can avoid it. You can activate
a lane change lever and move it to a different path where there is only one
innocent person. Should you activate the lever to save five lives by killing one?
Should you let fate continue? Who are you to decide about life and death? This
decision, is it a matter of quantity? Should other considerations be taken into
account such as who these people are, age, sex, status, etc?

In 2014, researchers from the MIT Media Lab proposed a kind of survey in the
form of an experiment called "Moral Machine"!!, It asked people about their
moral decisions in different variations of the ‘trolley problem’. There was a lot
of speculation on the different moral scales according to different cultures. The
experiment lasted 4 years and got a massive response, with some 40 million
responses from 233 countries, the largest ever on moral issues. The user was
exposed to the "Moral Machine™ on nine different situations where the
autonomous car's computer would have to decide: prioritize humans vs pets,
passengers vs pedestrians, number of lives - more lives or less, women vs men,
seniors vs young, healthy vs sick, social status high vs low, criminals vs honest.
And finally, the basic question, is it necessary to decide or not, to let fate
continue on its way or take control and decide, action or inaction? Dr Edmond
Awad (MIT Media Lab) concluded!!!: “We found that there are three elements
that people seem to approve of the most. They are:

e Sparing the lives of humans over the lives of other animals.

e Sparing the lives of many people rather than a few

e Preserving the lives of the young, rather than older people™

109 CASSANI, L. “Would You Pull the Trolley Switch? Does it Matter?” The Atlantic, published by
Oct2015, https://www.theatlantic.com/technology/archive/2015/10/trolley-problem-history-
psychology-morality-driverless-cars/409732/ retrieved by January 2018

110 «“MoralMachine.” MIT http://moralmachine.mit.edu/ retrieved by March 2019

HIBUSH, S. “MIT surveys driver-less car ethics, and learns three things” ElectronicsWeekly.com
published by Oct2018, https://www.electronicsweekly.com/news/research-news/mit-surveys-
driver-less-car-ethics-learns-three-things-2018-10/ retrieved by March 2019
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Figure 19. MIT “Moral Machine” Ethics experiment 12

While the first two seem clear to everybody, there are variations about the third,
and many alternatives on the other questions like passengers vs pedestrians, gender,
etc. In figure 20, we can understand the different value our different cultures assign
to live depending on age.

Western Culture assigns larger value to young while Oriental cultures do the
opposite. The researchers speculated on the reason for this clear distinction. It is
about individualistic cultures over collectivists, or it is a question of Eastern respect
to the elderly, or the development potential that is given to young people in the
West, or the value of a young person in a low birth ratio place like the West vs one
of high as East? Do we respect more experience or potential, life already lived or

life to live ...?

12HAOQ, K. “Should a self-driving car kill the baby or the grandma? Depends on where you’re from.”
MIT Technology Review, published by Oct2018, https://www.technologyreview.com/s/612341/a-
global-ethics-study-aims-to-help-ai-solve-the-self-driving-trolley-problem/ retrieved by December
2018
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Countries with more individualistic cultures are more likely to
spare the young
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Figure 20. MIT “Moral Machine” Ethics experiment. The age question

The poorest countries with the weakest legal systems tolerate more the passers-by
who cross the road improperly than the pedestrians who cross the zebra crossing
legally. Economic inequality also influences the morality applied to people with
high or low social status. Individualist cultures, such as Western countries and the
USA gave more relevance to the number of lives saved than others. This was
recognized as the value of the individual and the person as a concept and the
collectivity as a power. In the East, culture is collectivist, but each individual puts
himself ahead of others, especially in China.

In figure 21, we can see how Chinese consumers would more easily enter / buy a
car that protected itself (and by the way, the passengers) from pedestrians. High
respectful Japanese place innocent pedestrians front and ahead. US is tied about this
question as a consequence of its deep social unbalance, with individualism as
success signal in one hand, and giving, altruism and philanthropy on the other.

So, should we adjust each autonomous car for each country / city, or according to
the legislation (nonexistent until now), or personally, having each buyer indicate its

ethical values scale?
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How countries compare in sparing pedestrians over
passengers
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Figure 21. MIT “Moral Machine” Ethics experiment. Pedestrians vs Passengers question

Car manufacturers are trying to produce specific cars to each market preference,
but this level of personalization goes beyond any market benefit. This leads to other
questions: If I have defined the ethics to apply, | should also be responsible for the
legal consequences. If ethics is defined by a country (or is universally accepted),
then, the car owner cannot be held responsible for the applied ethical decisions. If,
as shown clear, the ethical considerations have different valuation according to the
place and the user’s culture, should the manufacturers make a car adjusted
differently for each country / city, and what happens if the car moves to another
country or is sold internationally? It should auto-load the new configuration when
you move to another place. With the difference of laws on the death penalty in
different states in the USA, will there be different criteria, and will cars have
different behaviors when crossing the state border?

And if | hire an autonomous taxi, should the taxi respond to a legally established
ethical scale or change according to my values as user? Can | change the
configuration if I do not agree with existing, accepting the responsibility?

The MIT test also points the similarities between nearby countries and three
clusters: East, West and South. | would say that it is a question of civilizations /
cultures. Western civilization is present in America, Europe and Australia, so it is

not a matter of geographical orientation. The main determinant of each civilization
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/ culture scale of values is the religion on which it is based on. Thus, we would have
about eight different models, applicable to different areas and describing a different
scale of ethical values.

This debate on the question of "Moral machine™ shows that a legislation on the
ethics in Artificial Intelligence is more than necessary. For example, can a company
legitimate market interest put a unique solution that provides a great competitive
advantage ahead of the citizens privacy? This debate is now on everyone's lips
regarding the face-recognition technology. To what extent can a company whose
headquarters land in a lax privacy morality country to take advantage of that fact?
In order to compete, companies in the same sector will think about moving their
headquarters to that country and avoiding obstacles, all for the company benefit.
The question of ethics in Artificial Intelligence is broader than a country's
legislation. It should be agreed at U.N. or similar broad agreement and involve the
manufacturers themselves. Some leading companies like Microsoft are starting to
seriously think about Al Ethics'® code.

As soon as technology improves, we are closing the gap to build the first self-
conscious machine. In that case, would the car brain ‘opinion’ count? Car will
obviously try to protect itself as another option.

Strategies.

At a recent session at largest SmartCities WW Event (SmartCity Expo & WW
Congress, Barcelona), figure 22 infographic was released describing the three main
Urban Mobility strategies the cities are taking depending on density, status,
available budget and political leadership.

1.- For large super populated and polluted areas, SHARING is the key word. This
is the easiest and cheapest way to reduce the amount of cars. Cities like Cairo,
Mexico City, Mumbai, Delhi apply to this strategy.

2.- For wide areas from high-income developed cities, private car is still a must-
have, so let’s use it ELECTRIC (or EV, for Electric Vehicle). Wide-extended
American cities like L.A., Detroit were public transportation is poor and citizens

are highly car dependent apply to this group.

113 «“Responsible AI” Microsoft, https://www.microsoft.com/en-us/Al/our-approach-to-ai retrieved
by April 2019
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3.- For dense concentrated developed cities, there is no space left for cars, so
MULTIMODAL efficient and clean transportation is the main driver. Intensive use
of Public transportation and sharing (Mobility as Service). Hong-Kong, Singapore,
and most European cities land here. Space is limited and car use is in decline.

So, different strategies are put in place to achieve similar objectives. These
strategies vary according to the most suitable and affordable means to be used in
each case. A city not easy to fit on any on these groups will take a mixed strategy
between the described main three.

But there are also strategies according to their application immediacy or urgency.
In that way, we consider three strategies: short-term (eliminate external private
traffic in the city downtown); in the medium term, develop a strategy of MaaS
(Mobility as a Service) that encourages the use of public transport, end-to-end
mobility and vehicles sharing; in the long term we have the chance to change the
shape of the city because we will not need so many vehicles: the dream of turning
a city built for cars into a city built for humans.
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The Future of Mobility
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4 SMARTCITYEXPO www.smartcityexpo.com retrieved by January 2019
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Short-term. Avoid private traffic downtown.

The main and immediate cities objective in relation to urban mobility is to reduce
(or avoid as much as possible) private non-resident traffic in the city center. The
reasons are clear: pollution, lack of space, loss of time and productivity, noise, etc.
Cities that create new opportunities and alternatives for pedestrians and cyclists and
have a greater reduction in the use of energy, reduction of greenhouse gas
emissions, improve air quality and health and mental well-being. The war on the
car!®® for some time in European cities is clear, where the question of space is
fundamental. Areas have been defined where the use of the car is penalized, or even
prohibited. These limitations start with the most polluting vehicles. The cities of
Madrid, Brussels and Paris forced the European Union to set the agenda for the end
of diesel, when it is more than questionable if the excessive production of NOX is
worse than the CO-CO> produced by gasoline engines. In any case, the electric car
is favored, which seems good for the city and the planet in general. The future has
some clear ACES (Autonomous, Connected, Electric and Shared) cars or vehicles.
But the authorities cannot simply place a few banning signs to get rid of traffic.
Citizens do not go with their polluting cars to downtown for pleasure, but because
of duty and they do not have the purchasing power to change to a wonderful and
expensive autonomous car immediately. The process must have its rhythm. And
here, once again information technology is key. First, analyze, then provide or build
alternatives, then set policies and impact.
e Analyze the traffic and commuting patterns.

By using sensors, cameras and 10T devices, we can determine the quantity and
quality of traffic approaching the city center every day. We all this information
about number of cars, paths, commuting patterns, time to go, time spent on road,
on destiny, occupancy, kind of vehicle (car, moto, van, small or large truck, bus),
estimated pollution contribution, where bottlenecks occur, etc. Powerful Analytics
are finally converting all massive data into insights. If we can determine that every

day between 7:30 and 8:00 several thousand cars leave a certain area and go

115 SABATINI, J. “The War on Cars Is Real, and It's Being Led by Cities” CARANDDRIVER,
published by Dec 2018, https://www.caranddriver.com/features/a25634960/the-war-on-cars/
retrieved by January 2019
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downtown, arrive before 08:45 and return to that area between 19:00 and 20:30h,
then we can certainly think about offering or encouraging alternatives to the car (or
the highly polluting car) for that group of citizens. We want them to go to the center,
of course (remember that density means prosperity), but NOT their cars. Weather
conditions, seasonality life facts, city officials’ holidays, special events, and all
other historical data is also very powerful information to consider. As an example,
the city of Antwerp (Belgium) is analyzing these patterns with the objective to
reduce as many as 20.000 cars downtown during rush hours every day.
e Provide alternatives

Following the example, in Antwerp (Belgium), the “Slim naar Antwerpen”*!® tool
offer these alternatives, by combining different means (car, train, tram, bus, shared
bikes, foot) to citizens. Rotterdam is offering 50cents EUR/ per km ridden by bike-
to-work downtown. This incentive is under consideration in Paris and other
cities.!!” A clear alternative is to offer parking solutions at the most convenient
places, secured, cheap or free, connected to efficient public transportation, so
citizens can approach the city, leave the car there and get into the inner one-mile
radio area by public transportation, riding bicycles or e-scooters, or other creative
solutions. Some studies point to an average of 30% of current traffic is just looking
for parking (with exceptional peaks like Freiberg (Germany), with 74% moving
cars trying so0).1® So, parkings are very relevant resources and city governments are
setting strong rules to spaces dedicated to parking into new buildings...ok to the
new buildings, but your cars must be placed under it... It is a precious asset, adding
as much as 67% to the cost of building a new shopping center in Los Angeles.**®
Then, we can see the rise of multiple intelligent applications to help drivers find a
parking slot. These new apps are so smart than they can lead the driver to the exact

location of a free slot and automatically charge him for the time used, avoiding

116 Antwerp https://www.slimnaarantwerpen.be/en/home retrieved by March 2019

117 “France experiments with paying people to cycle to work” Reuters published Jun2014,
https://www.reuters.com/article/us-france-bicycles-idUSKBNOED10120140602 retrieved by
March 2019

118 Reinventing Parking https://www.reinventingparking.org/2013/10/is-30-of-traffic-actually-
searching-for.html retrieved by March 2019

19 «The perilous politics of parking” The Economist published by Apr2017,
https://www.economist.com/leaders/2017/04/06/the-perilous-politics-of-parking retrieved by
March 2019
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complex transactions and delays. EasyPark or ParkHelp are among the most
popular apps.

Cities are investing as well on Car Sharing concept, Bicycle renting, e-Scooter
renting, well directly or indirectly by allowing private companies to use the public
space for parking these vehicles, reduce or avoid taxes, provide free parking spaces,
facilitate charging stations deployment, and many other incentives. The car sharing
(or temporal use of vehicles) or its evolution as Car as a Service concept is a clear
disruptive motion. Car sharing is in its early stages, but it will become the standard
for medium-distance mobility in the coming years. All main cities have a bike rental
system, and this is not a touristic benefit, it’s a very commonly use service. As an
example, NYC offers around 12.000 bikes from its system. 12° Favoring cyclists is
a constant, so cities are looking to the masters here: the Dutch and the Danish. In
many Dutch cities, the bicycle is so popular that building parkings for them is risen
as a problem. In Copenhagen, even traffic lights have been adapted to favor cyclists
vs cars, reducing 17% commuting time and 57% CO: emissions!?!, something
critical for this city in its journey to become Carbon Neutral by 2025.

e Ban private non-residential traffic downtown.

Then, when the traffic has been analyzed and alternative measures and proposals
have been put in place, so all citizens can avoid using the private car to go to the
city, it is when you can think about limiting or prohibiting the use of the private car
to go downtown. Not before! Not before unless the citizens dissatisfaction and its
political price is assumed. Some examples of these policies are London, one of
pioneers in traffic congestion charging, which has reduced up to 70.000 cars
downtown daily by restricting some areas using traffic cameras, plate recognition
to fine users still entering them, also those who don’t match the maximum expected
emissions'?. Stockholm has decreased traffic by 20% combining different

technologies like cameras, sensors, data on traffic flows, etc. 12 And these policies

120 Citibike https://www.citibikenyc.com/how-it-works retrieved by April 2019

121 “The Anatomy of a SmartCity” Orbismesh https://www.orbismesh.com/the-anatomy-of-a-
smart-city/ retrieved by April 2019

122Y OUNG, J. “How will the new congestion charge affect London drivers & businesses in 2017?”
The London Economic, publishes by Apr2017.
https://www.thelondoneconomic.com/news/business/will-new-congestion-charge-affect-london-
drivers-businesses-2017/19/04/ Retrieved by August 2018

123 «1oE-Driven Congestion Charging System Enables Stockholm to Reduce Traffic and CO;
Emissions,” Cisco, 2014
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are also increasing the use of public parking open spaces as source of funding.
Barcelona is making more than 50 $m annually from parking solutions on streets,
thru sensors and related apps.?*

An example of strong controversy and citizen pushback because of just banning
without offering alternatives before is Madrid Central policy.

Another consequence of this market shift towards electric cars is the need to build
a powerful electrified infrastructure and provide chargers in each and every public

and private parking, which means a huge opportunity for power companies.

Mid-term. Mobility as a service. (Maa$)

As changes and revolutions in transport systems are consolidated, a main need
arises for integrated systems, multimodal services, point-to-point or end-to-end,
where the user does not have to make complicated calculations to combine some
systems with others: Mobility-as-a-Service. Users will pay for a mobility service,
not for a vehicle ownership that just solves partially the problem, which entails
many additional costs and that needs care, maintenance and space. The user needs
to go from A to B by the cheapest, efficient and ecological way possible, combining
the latest media and technologies, provided by specialized companies and provided
or facilitated by the city.

e Car as a Service.

Being the proud owner of a car begins to be similar to the role of the nostalgic
antique collector. Why spend so much money, time and space on a machine that we
only use 4-5% of our time!?. In addition, buying a car is ruinous from the point of
view of taxes (especially in Singapore) and depreciation (nothing depreciates as
much as 27% when just leaving the car dealer). And the remaining 95% of time is

parked. Anyone who knows a little about the transport market can explain to us that

https://www.cisco.com/c/dam/m/en_us/ioe/public_sector/pdfs/jurisdictions/Stockholm_Jurisdictio
n_Profile_ 051914 REV.pdf retrieved by March 2019

124 “IoE-Driven Smart City Barcelona Initiative Cuts Water Bills, Boosts Parking Revenues, Creates
Jobs & More”, Cisco, 2014.https://www.cisco.com/assets/global/ZA/tomorrow-starts-
here/pdf/barcelona_jurisdiction_profile_za.pdf retrieved by March 2018

15 «The perilous politics of parking” The Economist published by Apr2017,
https://www.economist.com/leaders/2017/04/06/the-perilous-politics-of-parking retrieved by
March 2019
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vehicles should be in use as long as possible. This also happens with airplanes,
trains, buses, ... Thus, its use is maximized, and its inevitable depreciation is
compensated. For this 95% of time that our car remains parked, it occupies a place
(parking space) that is very expensive in the city center. | am always surprised to
see couples living in minuscule apartments which size are almost comparable to the
space occupied by their sports cars in the garage. Ok, ok, the car is also a social
status indicator, not for long.

For these reasons, car sales are falling and the models of property-less car use such
as renting, or leasing are increasing. Everybody talkes talk about the full model of
Car-as-a-Service, to pay for a mobility service. Some manufacturers, car insurers
and other automotive market players are making their business cases to launch Car-
as-a-Service products on the market. In this model, you pay for the service or for
the use of the car. It differs from using a taxi or an Uber because you are the driver
and you choose the car. Imagine a car brand which for a fixed monthly price gives
us a number of car use credits. Every time we need a car, we ask for it, choosing its
characteristics and the expected time / distance. The car manufacturer offers us its
entire fleet and is responsible not only to produce them, but to keep them in optimal
conditions ready to be used. To go to work | need a small electric mono or two-
seater. | find it near my house, ready, and | pay for using it one day one credit. At
the weekend I need a van to go out with the family, then I will pay more credits. Or
| go to a wedding with my partner and | want a sports car, then I will pay more
accordingly. I don’t care about car maintenance, tires pressure, filling the tank,
insurances, and very important, I don’t need a parking slot anymore...if | already
have one, I can reuse it for storage... Soon we will see luxury brands that offer this,
then the most common, then brokers that will offer a many model catalog from
several manufacturers. The number of manufacturers and models will be reduced
(today there are many models that share many pieces). If we continue thinking about
the future and we add to this situation the autonomous car revolution, then we can
conclude that we will not only not be the owners, but we will not drive them either.
Will the authorities take the decision to forbid humans to drive with the intention
to get more fluid traffic and the Zero fatalities vision? Definitely. Those who still
want to drive must go to protected areas such as racing circuits or pay a plus for

doing it off-road.
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MaaS (Mobility-as-a-Service) is not a concept that emerged in the last few years
and is not even exclusive to the automobile sector. The first formal regulation of
MaasS dates from the mid-XVII century in London.
Long time before Uber and others were even imagined, and more than 200 years
before the internal combustion engine was invented, the London citizens shared
carriages. What has changed is that instead of raising a hand or handkerchief to a
passing driver, we use a mobile application to request the service and make the
payment electronically instead of using cash. With shared autonomous vehicles we
could dream of a city where all transport is public, sometimes by drones, and
citizens only pay for the service or trip. The city delivers again its mission to
connect citizens by the best possible way.

¢ Fleet Management. Public Transportation Optimization.
To offer an efficient transport system at the lowest cost to the citizen and by the
minimum environmental impact, cities need to renew their fleet of vehicles (buses,
trams, waste collection trucks, inspection vehicles, police cars, etc) by other
electric. In addition, they should optimize their maintenance, parts, materials,
supplies, cleansing... For this, modern predictive systems based on 10T and Al are
used. (Example Barcelona-TMB with more than 1100 buses*?®). It is also necessary
to control and optimize routes, make them more efficient, with less energy
consumption, adapt them to the circumstances and user needs. The GPS, IoT, Al,
telemetry and its interaction with the city allow this (for example, optimization of
bus routes in Helsinki)!?’

e Door-to-door commuting.
As we studied earlier, from the human point of view, the size of a city is determined
by the efficiency in public transport: the city expands to the concept of metropolis
or metropolitan area and public transport is the key enabler. This growth is an
economic, social and political challenge because the metropolitan area is much
larger than the basic political entity of the original city. It is a sum of entities that

must work together in the development of the whole. When there are political

126 «“Case Study TMB.” Wonderware https://www.wonderware.es/wp-
content/uploads/2015/10/Transports_Metropolitans_Barcelona_historia_exito_VWonderware.pdf
retrieved by April 2017

127 «Using smart data to improve Helsinki’s bus system” CGI https://www.cgi.com/en/case-
study/using-smart-data-improve-helsinkis-bus-system retrieved by June 2018
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differences between the small cities that make up the metropolitan area,
inefficiencies, injustices and imbalances are constantly happening that citizens
finally endure. To move around this extended area, citizens need a complete
integrated mobility service (MaaS) that takes them door to door, using the most
appropriate means in each case, on foot, by bicycle, train, metro, bus, etc. This
coordination is not easy. It is necessary to know the status and situation of each
element, its trajectory, capacity, external conditions like weather or seasonality, and
cost and synchronize it with the others. To do this, the loT world provides the
necessary data from the sensorization. Previously, only the transport authorities’
managers had this information. Now, all citizens have smartphone applications that,
in real time, will take them through the extended city by the most optimal way
(example like Waze, Moovit and others)
o Efficient systems. Area Smart Mobility Analytics
Obviously, with all that huge amount of data, Al / Analytics can generate the insight
needed to improve the system in general. The combination of intelligent sensors,
remote monitoring, pattern analysis, machine learning and the production of
intelligent models based on neural networks allow us to think about the dream of
having a transport network which could dynamically adapt itself to demand, in real
time and according to the circumstances. The smart autonomous vehicles
permanent interconnection with this infrastructure will strengthen this network,
making it less unpredictable and more secure. As an example, the integral
management of the Porto area (Portugal)*?®, the advanced analysis in Rio de Janeiro
by Waze reduced traffic congestion by 27% by the analysis of the area data'?®, and
it is helping the citizens to choose the most convenient car pool at any time and
location and provide advice about ‘dark areas’ or those with highest crime ratios.
e MaaS Payment.

Another system that is being implanted gradually in our large metropolitan areas is
the integral payment for transportation. It is about making it easier for the citizen to

use all the transport elements at his disposal in an extended area. Through the use

128 “Intelligent Transport Systems” ARMIS  http://www.armis.pt/intelligent-transport-systems/
retrieved by October 2018

129 «“y\aze Carpool in Rio de Janeiro, Brazil” WAZE
https://www.waze.com/es/carpool/cities/BR/Ri0%20De%20Janeiro?city=Ri0%20De%20Janeiro
retrieved by April 2019
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of information technologies, a card, or an app is provided as in the case of Hong
Kong Octopus Card™*, or London (TfL Oyster Card)®, or the use of any credit
card is permitted as in Milano (ATM). Once a month, and according to the trips
made, it is paid according to the most advantageous rates based on the citizen profile
(young student, retired, etc.). These systems are so popular that they are being
accepted as micropayment cards, as they are verified by an official entity. In Hong
Kong, Octopus is the most used card for this purpose. Another example is Turku

(Finland) with a comprehensive regional transport system.

Long-term. Rebuild the city for humans.

Another main reason to transform the way we use transportation is the use of space.
As less cars are needed, so the space dedicated for then. So, we can start thinking
about regaining spaces for humans. We can very easily understand this by looking
at figure 23, where each image shows different ways and spaces needed to move
the same amount of people. This opportunity to transform the city shape by reusing
lost spaces allows the full city new urban planning and design, creating spaces for
humans where later there was just cars. Cities like Madrid (placing the inner ring
or M-30 into 36 km tunnels), or Seoul (making all city center walkable and avoiding
pedestrians to cross with traffic), or even NYC Broadway**?, where half of this
famous street has been regained for human walk, terraces and places to meet,
improving the city capability to foster humans to meet, share, trade, learn... a more
human city, undoubtedly.

Jan Gehl, in his book "Cities for people” makes a masterful description of a new
way of organizing the urban planning of a city, locating the appropriate distances
and the ideal spaces to encourage citizens to be comfortably talking, sharing,

working.'*® Cities are the catalyst for human activity (economic, social, artistic,

130 «“QOctopus - A Must Have Accessory in Hong Kong” hongkong.net
https://www.hongkong.net/transportation/octopus-card retrieved by October 2018

181 «Qyster cards” Transport for London https://oyster.tfl.gov.uk/oyster/entry.do retrieved by
October 2018

182 “BROADWAY BOULEVARD: TRANSFORMING MANHATTAN’S MOST FAMOUS
STREET” Project for Public Spaces, https://www.pps.org/article/broadway-boulevard-
transforming-manhattans-most-famous-street-to-improve-mobility-increase-safety-and-enhance-
economic-vitality retrieved by May 2019

133 GEHL, J. Cities for People. IslandPress. Washington. 2010
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industrial and human development). But we all know that catalysts can be positive
(accelerate) or negative (retard). In the past, all human activity happened on the
street (markets, agoras, important events, even executions ...). In the twentieth
century, the car has seized the street, invaded our cities, pushing humans out from
the streets. As we need less cars and use more efficient means of public transport,
we have the opportunity to reconquer our streets. In the urban development of the
20th century, low priority has been given to pedestrians or public space for people

and high priority to traffic movement.

Figure 23. Source: We Ride Australia. ** from The 2019 Deloitte City Mobility Index: Gauging global

readiness for the future of mobility

More space for traffic means more cars ... and there is no more space available...
can we try the other direction of this equation, less space, less cars? This has already
been successfully tested in some areas of leading cities. The new urban planners
have to hold several skills and disciplines such as architecture, sociology, data
analysis technology, artificial intelligence, anthropology, ... They are no longer plan
designers on a table. They face the challenge of rebuilding cities to encourage
human development. It has been demonstrated that when certain streets of the center
become pedestrian, the social and economic activity remarkably increases, price of
properties rises, leisure and recreation areas arise, quality of life soars, group
activities are encouraged ... aha, they are humanized. “We shape cities, and they

133 DIXON D., IRSHAD H., PANKRATZ DEREK M, and BORNSTEIN, J. “The 2019 Deloitte
City Mobility Index: Gauging global readiness for the future of mobility 2019.” Deloitte, 2019 p.7
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shape us” says Mr. Gehl in his book.!® Man at the center of city’s activities: that’s
the main theme. Man as city main attraction.®*® It is not just about making an
attractive city from the aesthetic point of view (cities as an art gallery, colors,
inspiring sensorial expressions) but from the economic point of view (creating
meeting/trading places). Let’s think about man. Man has a physical configuration
and an attitude marked by his body. Our body has been made for walking: we have
to make cities walkable, if not, we are fostering obesity and the many diseases that
it entails. Our vision is frontal, and we badly see things above and below: we must
position the city elements in that perspective. You have to think about the distances
when designing the city: learn from the atrocities committed at Brasilia or
LaDefense (Paris)™*” and handle distances*® that allow human relationships (100m
for watching movement in a stadium, 35m for plastic expression in a theater, 5m to
hold a conversation, avoid noise, pollution, use urban furniture, ...). You have to
assess the facades, avoid the disruptive angles, the cold and inhuman cities. It is
good to make a beautiful city, but also a city where the 4th industrial revolution can
be boosted. Density is better as we already explained, but the right kind of
density**°, a combination of buildings where we always allow small spaces to share
areas with large ones. Build places for people to meet: pedestrian areas, democracy
expression meetings (agoras), playgrounds, energy/creativity development areas,
areas for sports/gymnastics, festivals, parades, fireworks, demonstrations, or simply
places to sit and talk, chairs, benches. 4 It's about setting priorities: first of all, why
should | have to press a button at a traffic light to ask cars for permission to
cross?'#1, than bicycles, as the best tool for humans to move, Copenhagen already
made that distinction. First humans, then spaces for humans, then spaces for
buildings, not the other way around.'*? “Look at the cats in your city: if they seem
to be happy, so humans will”.143

Seven images / experiences in my life remind me of these concepts:

135 GEHL, Jan. Cities for People. IslandPress. Washington. 2010 p. Foreword 1X
136 |id p.25

137 |id p.55

138 |bid p.33

139 bid p.69

10 |pid p.154

41 |pid p.125

142 1bid p.193

143 1bid p.167
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Teruel, Spain, small city of the interior, not Madrid, not the coast, the ‘deep
Spain’, summer 1980, 23h. Citizens had already finished their dinner and
instead of watching television, they took their chairs out of their houses, on
the street, right to talk to neighbors about life, the human and the divinity,
watching people go by and the stars too.

US, Atlanta (GE), downtown, summer 2010, 8pm. We arrived 2 days before
a huge company event, nothing open, no cars, it looked like a ghost town
with only skyscrapers and concrete. It seemed that something had happened
that exterminated the humans. Two days later they opened the bars,
restaurants, when 15,000 employees arrived.

Copenhagen, winter 2015, 7°C, 8pm, longest pedestrian street in Europe,
terraces with gas burning stoves, people sitting with blankets at the terrace
in the street, lively and interesting conversation, but it was freezing...
Lisbon, today, new area of the Expo98, very nice pavement of little small
cobblestones, impossible to walk, impossible to carry a wheel suitcase,
ladies: forget about heels.

Amsterdam, today, the red-light district, fewer and fewer red areas and more
and more restaurants: Due to global warming (and after spending some
summer times in Spain), the Dutch have discovered how wonderful it is to
go out for dinner with friends. Say welcome to the ‘Café Culture’. It was
one of main factors for ‘fin-de-siécle’ Vienna, as explained.

Oslo, today, the Opera house mixing with the environment, roof with floor,
integrated, walking to the roof from the street. Building like an iceberg
floating on one side, merged with the streets on the other, wonderful. See
next figure 24.

Los Angeles (US). Tourism with the family, summer 2009, 12h, my brother-
in-law crosses a street running to get a good perspective to shoot a family
photo in front of a museum, then a patrol car stops and asks him why he
runs, why he walks down the street, do you need us to drive you anywhere,
any help? Kind policemen, but cities should be made for walking ...

Sao Paulo (Bra) 2008 at a luxury hotel lobby, 10 am, ‘where can | buy an
amethyst (semiprecious stone abundant in Brazil)? No problem, you can

take our bulletproof van to go to a jewelry located in a popular square in the
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city center. You can get out of the car right 1 m from the jewelry door and

the driver will wait for you right there’.

Figure 24. Oslo opera House. Photo by: By Rafat Konieczny - Own work, CC BY-SA 4.0

There are great technologies specialized in visualizing the city (GIS), flat and in
3D, that help to redesign the city. There are technologies that based on high
precision laser images (<2 cm accuracy) obtain 360° images of the city. Over these
images, advanced Al algorithms ‘visualize’ the city and obtain the necessary
information about distances and elements. On this information you can mount
complete ‘Digital Twins’ city virtual models, positioning on top all the other
information that we already have, but now georeferenced. We can add the layers of
loT information, the data we already have from citizens, their expressions on social
networks, etc. In that way, we can redesign the city taking into account exactly what
we have, what we can do with the available distances and spaces, and most
importantly, who lives there and what we want to achieve in the future. We can
think about the future of our cities, how we would like them to be, and more
important, we all can contribute as co-creators. Think about the urban upgrade, the
city of 2030.144

4BEEBE, A. and EINSNOR, D. “A tale of two cities, 2030 edition” GreenBiz Article. Published
by May2019 https://www.greenbiz.com/article/tale-two-cities-2030-edition  Retrieved by May
2019
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1.5 Environmental Sustainability.

The relmagining Cities Foundation'*® points to three main components of Cities
Sustainability, namely the 3 P’s:

People — Social; Planet — Environmental; Profit or Prosperity - Economic.

Only when all three Sustainability’s are achieved, then we can talk about a true
sustainable SmartCity, actively working for improving citizens better quality of life.
Some cities from the emerging world pay little attention to Environment just
because they face social challenges and economical shortages which prevent them
to dedicate resources. So, fixing those basics is clearly the first task to work out.
Cities use 75% of the planet's natural resources, consume 80% of energy, produce
75% of global CO, emissions, and consequently generate more than 80% of global
greenhouse gas emissions. At the COP21 Conference (Paris, 2015), cities took a
relevant twofold role: on one hand main megacities were pointed to as clear
responsible for global warming, and on the other with cities declaring their
responsibility and assumption for implementing the needed actions regardless the
different position taken by their countries (NYC or San Francisco vs US President
Trump)

There is a global alert on climate change and a collective conscience arises about
the very serious impact that the abuse of the planet's resources will have on our lives
and those of future generations. There is no longer talk about avoiding global
warming, it is already accepted. Now, the efforts try to keep it at a level with non-
fatal consequences for life on our planet and there are speculations on the maximum
point of gases emissions that will not destroy it ... but there is no certainty in these
calculations ... it is already too late? On the other hand, there are cities and countries
that believe they have the right to continue polluting the common atmosphere
"because they arrived late, and the most advanced countries cemented their
development at the expense of contamination”. We must break this direct
relationship between development and ruining our planet, find ways to use
renewable energy and development mechanisms that do not have negative

consequences for our common environment. The mobilization of citizens over this

145 Re!magining Cities foundation https://www.re-cities.org/about retrieved by Oct 2019
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terrible threat has been increasing in recent years and the green parties (very radical
with this issue) have been incorporated into the governments of most countries and
cities in Europe. From the United Nations, and specifically from UN Habitat, global
initiatives on this problem have been promoted, but there are still not enough global
and solid agreements.

Cities face the challenge of establishing policies and forceful measures on
environmental sustainability, but this is neither easy nor cheap, and it consumes
resources that could be devoted to the economic development of the city. But
citizens, and especially the most enlightened and talented, demand a clean and
sustainable city. If cities want to retain or attract them, they should be attractive in
this regard. The health problems associated with pollution and the environment also
push to this position. Nobody wants to live in a not environment-friendly city. Using
renewable energy and avoiding gas emissions is still more expensive than
traditional systems based on fossil-pollutant energy, but the difference is shrinking
and becoming acceptable and socially welcome. Our planet does not have an energy
problem. We have a wonderful nearby star, the Sun, which originates diverse
inexhaustible sources of renewable energies (solar, wind, hydro, sea tides, marine
currents, etc). The problem is to store that energy for the time when it is needed.
High-capacity, fast-charging battery technologies are evolving, although not as fast
as others. It is estimated that by 2023, the cost of storing one unit of energy (kKW.h)
in a battery will be comparable to the one stored in an oil barrel. In that disruptive
moment, oil producers will start to lower the price in order to compete. Those whose
extraction price is high will have to stop producing, staying only those with an easy
extraction. But the electrification of our cities, garages, cars seems inevitable.
Decarbonization is underway. The question is whether it will arrive on time so that
the caused damage on the planet by global warming is not irremediable or even
fatal.

Becoming environmentally sustainable is a must-do for cities and companies. It is
about attracting citizens or clients (aren’t they the same person?).

Cities want to be sustainable for various reasons: ecological, political, public health,
but above all, appealing to retain and attract talented citizens, citizens who can

choose which city to develop their life and personal and professional potential. It is
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also a question of prestige, but prestige is translated into a projected image, which
also acts as a magnet for new generations of talents.

The companies launch internal social responsibility programs in which they invest
to become carbon neutral or as sustainable as possible. They do it because they need
to attract best professionals as employees (such as cities) and also as advertising for
their products consumers. We all prefer products manufactured with renewable
energy or with zero net carbon emission, unless the comparable price is very high,
and, for the time being, it hasn’t been found as a barrier. These tendencies together
with the natural social green activity push in the good sense of decarbonification.
City decarbonification is not cheap neither easy, but also seems not optional if the
city wants to compete in the world attractive cities premier league.

Resources Available

It’s very remarkable the research work done by Global Footprint Network4®
analyzing the balance between natural consumed resources and Earth renewed
resources. By 2016, we are collectively consuming 1,6 times more resources (fresh
water, energy, food, materials, etc) than what Earth can renew in one year, so, we
are using (or ruining) part of Earth reserves. (1,75 times by 2019). This situation
can not last forever, since these reserves are finite, so if we don’t stop the current
consumption rate, we will reach a time when all available resources on Earth will
have been spent. In figure 25, we can see this current consumption by country. In
figure 26, we can watch our own biological capacity by country. In other words,
starting by January 1%, which day, along the year, our country own reserves will
last till if we consume them at current speed. Interesting to high external resources
dependent countries like Qatar, UAE or USA, compared with other more self-
sufficient like Vietnam, Jamaica or Colombia. Note that none is completely self-
sufficient, meaning that Earth can’t renew itself at our consumption speed, so

natural reserves are declining every year.

146 «“Measure what you treasure” Global Footprint Network https://www.footprintnetwork.org/
retrieved by May, 2019
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How many countries are required
to meet the demand of its citizens...
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Figure 25. Global Footprint resources analysis.2016

Very clearly, a more efficient and intelligent use of existing resources is needed,
especially water and land, to produce more food, etc, while reducing overall
consumption, and wasting or ruining less scarce materials. In 2019, 29" of July set

the day of full renewed resources consumption. “Earth Overshoot Day”.

Climate Change. Decarbonizing. Carbon Neutral Cities

The current concentration of CO; in the atmosphere (2018) is the highest in the last

3 million years, with 415 ppm (particles per million)*’.

47 NUGENT, C. “Carbon Dioxide Concentration in the Earth's Atmosphere Has Hit Levels
Unseen for 3 Million Years” TIME http://time.com/5588794/carbon-dioxide-earth-climate-change/
published by May2019 retrieved by Jun2019
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Figure 26. Global Footprint resources analysis. Country overshoot days 2019148

The Intergovernmental Panel on Climate Change'#® estimates that a concentration
of 430 ppm would lead to a global 1,5°C increase. Rising up to 450 would mean
2°C and catastrophic consequences. 2016 was the hottest year recorded to date
(2019): an increase of 1.78 degrees F (0.99 °C) with respect to the 20th century
average™®. In Spain, if 2016 had the driest winter in 44 years and 2017 the wettest
of the last 76, is anything happening on our planet?*°!

Poor people always take the worst share of this living situation®?: 75% of the
world's population lived in a low-lying coastal area in 2000, very vulnerable to

rising sea levels and 11% are poor who must live there because of scarce resources.

148 “Country Overshoot Days” Earth Overshoot Day
https://www.overshootday.org/newsroom/country-overshoot-days/ retrieved by Aug 2019

149 Intergovernmental Panel on Climate Change (IPCC). United Nations https://www.ipcc.ch/
retrieved by Aug2019

150 “NASA, NOAA data show 2016 warmest year on record globally” NASA
https://climate.nasa.gov/news/2537/nasa-noaa-data-show-2016-warmest-year-on-record-globally/
retrieved by January 2019

151 “El invierno 2016-2017, el mas himedo de los Ultimos 76 afios” EuropaPress
https://www.europapress.es/murcia/noticia-invierno-2016-2017-mas-humedo-ultimos-76-anos-
20170321140121.html published Mar2017, retrieved by January 2019

152 UN Sustainable Development goals
https://www.un.org/sustainabledevelopment/blog/2016/10/report-inequalities-exacerbate-climate-
impacts-on-poor/ retrieved by January 2019
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There is a concentration of poor people in arid, semi-arid and dry areas that cover
approximately 40% of the earth's surface. 29% of the world population lives in these
areas and faces an additional challenge due to climate change.

The 2015 Paris Climate Change Agreement (COP21)¥™ was signed by 195
countries, and includes limiting global warming, adapting to it and protecting
nature. To pay for all these necessary changes, 0.1% of global GDP would
suffice.’>

27 major cities around the world signed C40 Declaration®® “Fossil fuel free
streets”, with the objective of exclusively use zero-emission buses since 2025, and
ensuring that an important area of their cities is zero emissions by 2030. A study in
the United States, UK and France. and Germany showed that roads congestion costs
the economy on average one percent of GDP in wasted time and productivity loss.
This not only slows down our economies but also harms our health and the
environment through the air quality worsening. Recent data show that polluted air
produces almost 4.5 million premature deaths per year and impacts all other,
especially children, with diseases such as asthma.

Extreme natural disasters will undoubtedly increase in the coming years, like
hurricanes, tornados, tropical cyclones, heavy Monsoon or ‘El Nifio’ conditions.
The climate impact during the next decade is already unstoppable and inevitable,
but the future impact (which can be catastrophic) depends on the decarbonization
action that we must do during the next two decades. Facing this challenge also
involves new opportunities for development, growth, innovation and investment in
resilience by cities.?®

Man needs to implement gigantic changes to avoid catastrophic climate change in
the coming decades. Staying below a 2°C increase in global warming requires

drastic changes in the way we consume natural resources, energy and many

158 “Paris Agreement” EU https://ec.europa.eu/clima/policies/international/negotiations/paris_en
retrieved by March 2019

154 “CLIMATE CHANGE: 11 FACTS YOU NEED TO KNOW” Conservation International
https://www.conservation.org/stories/Pages/11-climate-change-facts-you-need-to-know.aspx
retrieved by January 2019

155 «Fossil Fuel Free Streets Declaration” C40 Cities https://www.c40.org/other/fossil-fuel-free-
streets-declaration retrieved by December 2018

1% «gSystainability at a tipping point” McKinsey https://www.mckinsey.com/business-
functions/sustainability/our-insights/Sustainability-at-a-tipping-point retrieved by January 2019
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materials. This can only be possible if we deeply change the way we experience our

mobility, our buildings and spaces, and the way we produce and consume food.*’

A philosophical reflection. We live in a positivist scientist society. Technology
solves all our problems. Climate change is not another problem, it is an
"Armageddon” that must be stopped before it destroys us. And there is no fear of it.
There is some concern but not a strong collective conscience to decarbonize on
everything we do. We think that technology will solve it, like everything. It is true
that, without technology, we would be died of cold and hunger fragile animals at
the bottom of our cavern, at the mercy of elements inclemency and the vermin. |
am optimist, and | think we live in the best moment of our human history, thanks
to technology. The problem is that we have made it something like a God, assuming
that it is capable of giving us everything and even answering our existential
questions. Serious error. We hope that someone will invent a wonderful machine
powered by the sun's energy, which extracts CO, from the atmosphere and turns it
into nice coil rocks and clean, breathable oxygen. Problem solved, we can continue
playing to be mini Gods, owners of the Earth. The error is human, and comes from
attributing to technology a transcendent, almost divine dimension. Technology is
human work, and we must never forget it. Nor must we demonize it, we must
understand it and use it for the purpose it was developed, nothing more, and nothing
less. That machine is chemically possible, but unfeasible. We do not sufficiently
understand a process as complex as climate. The well-known phrase that a butterfly
flutter can trigger a storm on the other side of the planet seems an aesthetically
beautiful story. Scientists are not sure either that it is too late, nor that we can
contain the rise in temperature to no more than 2°C, nor that this will be enough.
Hands on! What is clear is that we have to get down to work already, in a collective
massive task. The great challenge is that all humanity, for the first time ever, must
agree and decarbonize, in all our personal individual and collective actions,
assuming that it can seriously impact those economies that still heavily depend on

the fossil fuels energy generation. Technology will be a faithful and decisive ally.

157 «“Making an impact” Climate-KIC https://www.climate-kic.org/who-we-are/making-an-impact/
retrieved by January 2019
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Evolution of CO2 emissions from a city should set dates into this path:

NOW - NetZero (Carbon Neutral) = Net Negative = Zero Emissions Target
From positive net emissions, where the total amount of emitted CO, is not
compensated by the amount of CO; that the city sequesters (basically by trees and
plant matter, which are the fundamental tool for CO- fixing from air), we turn to an
stage of NetZero or Carbon Neutral, where emissions are offset by green matter
plus the so-called ‘carbon offsets’ or investments outside the city in activities that
sequester the remaining CO (plant a forest in Tanzania, improve crops, avoid
emissions by compensations or alternatives, ..) regulated and certified by
internationally recognized entities. But this is not enough to stop climate change. In
order not to exceed the target of 2°C increase, it is necessary to capture more than
what is emitted (NetNegative)!® or even reach zero emissions (scenario that will
always be NetNegative because of the city forest mass).

First company to announce ‘Net Negative’ plans has been Microsoft. It’s the first
serious movement from a leader company understanding that achieving a carbon
neutral is not enough for stopping the Global warming: we must consider capturing
or sequestrating the already emitted CO> present at the atmosphere. The company
starts investing 1b$ by 2020 to become Carbon negative by 2030 (more CO2 capture
than emissions, then remove all CO> the company has emitted since its foundation
in 1975 by 2050.1%°

There are many voices that shout these facts, denouncing the facts and encouraging
the conscience of city and country managers about the urgency to act. One of the
most famous is the Swedish environmental activist Greta Thunberg, who at only 16
is able to make clear the consequences of inaction. In just six months, she has gained

more attention than the entire global climate change movement so far.*6°

158 BURKE, J. “What does net zero mean?”” Greenbiz https://www.greenbiz.com/article/what-does-
net-zero-mean published by May2019, retrieved by Jun 2019
19 BASS, D. “Microsoft to Invest $1 Billion in Carbon-Reduction Technology. Software maker

commits to becoming ‘carbon negative’ by 2030 Bloomberg published by Jan 2020

https://www.bloomberg.com/news/articles/2020-01-16/microsoft-to-invest-1-billion-in-carbon-

reduction-technology retrieved by Jan 2020

160 BARCLAY, E. and BHALLA, J. “12 excuses for climate inaction and how to refute them” VOX
https://www.vox.com/energy-and-environment/2019/5/17/18626825/alexandria-ocasio-cortez-
greta-thunberg-climate-change published by Sep2019, retrieved by Oct2019
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Cities are leading the way on implementing active climate actions that create jobs
in a new and dynamic sector, grow economies and create new companies, and save
lives by combating their effects on health. As an example, after the political
decision to become Carbon Neutral by 2025, Copenhagen ruled in 2012 that all

161 and buses'®?), and since

vehicles purchased by the city would be electric (cars
then its growing fleet has been saving pollution and money.

The European Commission is leading the environmental sustainability movement,
promoting a sustainability industry and looking for profitable ways for the
European economy to remain competitive and at the same time climate respectful.
The roadmap for a low-carbon economy is established at the European Conference
on Climate and Energy and sets clear objectives for 2030 together with an objective
to reduce greenhouse gases by 2050:

* By 2050, the EU should reduce greenhouse gas emissions to 80% below 1990
levels. This should be done only through own or domestic reductions (ie, not relying
on international credits, or external ‘carbon offsets’).

* To achieve this, the main milestones are: 40% emission reduction by 2030 and
60% by 2040.

* All sectors of activity must contribute.

* A low carbon transition is feasible and affordable.

To achieve this goal, the EU must continue to move towards a decarbonization of
society.

The road of Carbon Neutral.

To obtain the precious ‘Carbon Neutral’ certificate, companies and cities must
follow a clear process:

1.- Evaluate the starting situation. What is my current carbon footprint? How many
tons of CO> do | emit into the atmosphere as a result of my activity, operations,
production? To do this it is necessary, basically, to measure. Measure, with sensors
(1oT) the consumptions of fossil energy that | am using, because those

consumptions generate CO..

161 ZACH. “Electric bicycles, buses and cars in Copenhagen” EV Obsession, published Aug2015.
https://evobsession.com/electric-bikes-buses-cars-in-copenhagen-video/ retrieved by Mar2019

162 \VESTERGAARD ANDERSEN, A. “City of Copenhagen to replace diesel-powered buses with
electric buses”, Green State, published May2016. https://stateofgreen.com/en/partners/state-of-
green/news/city-of-copenhagen-to-replace-buses-fuelled-by-diesel-with-electric-buses/  retrieved
by March 2019
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2.- Prioritize and implement decisions and processes that significantly reduce this
carbon footprint. Contract renewable energy, replace fuel-engine vehicles by
electric ones, adopt energy-saving computing solutions (automatic systems on and
off, heating, buildings intelligent management, etc). This builds a roadmap of
investments and achievements.

3.- The remaining non-avoidable emissions (or non-avoidable in the determined
timeframe) must be compensated with actions that sequester the same amount of
CO2 down from atmosphere. For now, the only thing that absorbs and fixes CO-
from the atmosphere is called tree (or plant mass). Ok, let’s go counting trees ... In
the case of companies, we may not find many in our garden, but in the case of cities,
this concept is very significant (parks, gardens, forests, etc). There is an equivalence
between live trees and their size and the amount of CO; they sequester per year.
4.- To finally achieve the goal of zero net emissions, we must compensate this final
amount. It is about investing on activities that encourage the planting and use of
plant material (use of compost or compostable materials from sustainable forests,
planting forests in such a place, or reducing emissions elsewhere through these
investments). These investments ‘Carbon offsets’ are valid anywhere in the world
because, let’s remember, our atmosphere is unique and common to all of us. There
are organizations that issue a valid certificate on these tons of CO> that we must
remove from air and fix on the ground and that our money has paid for.

In the case of cities, | observe two speeds or two different processes: the easy and
the difficult one:

The easiest way is to achieve the status of ‘Carbon Neutral’ only in the city
operations, that is, in the emissions produced by the city vehicles (cars, police cars,
garbage trucks, fire machines, ambulances, etc) mayor and other officials working
trips, lighting of the city and other uses of electricity that comes from fossil fuels,
etc.

The complicated way (or extended) includes the energy used by all citizens (not
companies). We must add each citizen carbon footprint and thus, the total city

footprint is greatly increased.
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Copenhagen (Denmark) is the first world capital with a serious clear target to
become Carbon Neutral (in the extended version, including the citizens) by 2025,
with a creative collective house heating system and the full citizens involvement64,
This was a political decision taking more than 10 years and agreement from
different politicians. To make this happen, Copenhageners have to use bicycle for
85% of their commuting. | really like this fact because it means a collective task,
something all the citizens should contribute, all can feel proud of, reinforcing the
sense of belonging, making their city the most attractive in the world from the
Sustainability point of view.

Many other cities are following this leadership (see figure 27).

Cit Count Climate Action Plan

Reduce GHG emissions 25% by 2020 (compared to 2005 levels),
Boston us
carbon neutral by 2050

Copenhagen Denmark Carbon neutrality by 2025

London UK carbon by 2050

Mexico City Mexico Reduce GHG emissions 30% by 2020 (compared to 2014 levels)
Munich Germany 100% renewable energy powered by 2025

San Diego us 100% renewable electricity by 2035

San Francisco us 1990 levels)

Seoul South Korea

2005 levels)
Stockholm Sweden Fossil-fuel free by 2040
. Reduce GHG emissions 70% by 2030 (compared to 2006 levels),
Sydney Australia o
50% renewable energy
o . . .
Vancouver Canada gggcf) of city energy (including transport) from renewable sources by

Reduce CO2 emissions 60% by 2025 (compared to 1990 levels), zero

40% reduction in GHG by 2025, 80% reduction by 2050 (compared to

25% reduction in CO2 by 2020, 40% reduction by 2030 (compared to

(Source: Navigant Research)

Figure 27. Climate action plans for selected cities.6°

At the moment, | cannot imagine a city that wants to be attractive for talent and lead
the 4th Industrial Revolution without a clear plan to become Carbon Neutral in the

next coming years.

163 «Carbon neutral capital” Copenhagen https:/international.kk.dk/artikel/carbon-neutral-capital
retrieved by January 2019
164 MATHIESEN, B, AUKEN, 1., SKIBSTED, J. “This is how Copenhagen plans to go carbon-

neutral by 20257 WEFORUM https://www.weforum.org/agenda/2019/05/the-copenhagen-effect-

how-europe-can-become-heat-efficient/ retrieved by June2019

165 CITRON, R. and WOODS, E. Utility opportunities in Smart Cities. Navigant Research, Boulder,
CO, USA, 2019, p.5
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To solve one third of the problem, we can just allow nature to do its job. Natural
solutions'®® are among the easiest and cheapest ways to decarbonize (seems
obvious, more forests, plans, more CO2 sequestered and fixed on the ground). It is
estimated that 37% of the needed decarbonization to achieve the 2°C target by 2030
may come from natural climate solutions like forest conservation, land management
(wet, grass, agriculture). So, let’s invest first on our green areas and allow
photosynthesis to do its job, for free. Nature4Climate is a UN Initiative which tries
to prioritize this.*®’

We have the collective mission to feed more than 9 billion people by 2050, while
maintaining the planet sustainability and the people health. Latest Smart
Agriculture technologies using drones, sensors to understand and adapt crops
growth to weather conditions and maximize the growth are revolutionizing the land
yield, preserving wide forestall areas, avoiding wild fires and helping nature to
make our world greener.

The objective is to maximize wood production, but not for burning it. New
construction techniques will use wood instead of cement (intensive carbon
emissions needed to make it) to build large buildings (where all that carbon will
keep fixed). Organizations like SilviaTerra are showing the way to take care of
forests. 168

Other tools that could be used to combat climate change are:

« Stop using coal / oil to produce energy. Use non-polluting, clean energies.

* End subsidies to fossil fuels. Do not use public money to maintain coal mining or
similar.

* Reduce consumption: let citizens know the carbon footprint associated to meats,
dairy products, gasoline / diesel cars, energy efficiency in buildings, etc.

« Continue using existing nuclear power plants. | know they are dangerous, but the
danger is already there and in these moments of urgent reaction they produce a lot

of clean energy. So, ok to dismantle then, but not so soon.

186 GRISCOM, B.W. et al “Natural climate solutions” PNAS, published Oct2017, corrected Feb2019
https://www.pnas.org/content/114/44/11645 retrieved by May 2019

167 “NATURAL CLIMATE SOLUTIONS” Nature4Climate https://nature4climate.org/ retrieved
by March 2019

168 «“Measuring and valuing every acre” SILVIATERRA https://silviaterra.com/bark/index.html
retrieved by April 2019
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« Capture carbon. They are inventing chemical processes that can help to sequester

it in compounds such as gypsum, or as calcium carbonate or by burying it ...

In everything we do, in each product we buy and consume, we must think about
whether or not it has required carbon emission and try to opt for the cleaner
alternative. The leading companies in the world know that consumers are going to
demand this type of clean products and their employees also want to work in clean
environment respectful companies. For this reason, many companies detail in their
annual reports the growing or complete use of renewable energies in their
operations and in their products. Some detail a ‘Company Ethics’ code related to
sustainability. Many incorporate these green investments in their Corporate Social
Responsibility programs, and even encourage the development of initiatives in this
sense with grants. As an example, Microsoft has a program to help develop
applications based on Atrtificial Intelligence that improve sustainability. (Al for
Earth)*%°

Artificial Intelligence technology alone can help reduce global greenhouse gases
emissions by 4% in 2030, while growing world GDP by an impressive 4,4% and
create 38 million new jobs in multiple sectors like water, energy, agriculture, and

transport, according to a recent PWC report commissioned by Microsoft.*"°

Energy & Water Efficient use.

Energy transition: the boom in renewable energy. Let's go electric!

It is expected that global emissions related to energy production will reach their
peak by 2024 and then decrease by 20% until 2050, mainly due to the decrease in
the use of coal in the electricity power sector and despite the expected growth in
electricity demand. However, this trajectory is still far from the path to not overpass
the 2°C limit increase.

Less carbon means more flexibility when it comes to producing electricity and

recognizing the importance of alternative sources such as sun, wind, etc. The key

169 «“AT for Earth” Microsoft http://www.microsoft.com/en-us/ai/ai-for-earth retrieved by Feb2019
170 “How Al can enable a sustainable future” PWC https://www.pwc.co.uk/services/sustainability-
climate-change/insights/how-ai-future-can-enable-sustainable-future.html retrieved by May 2019
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is, as we explained, the performance of storage systems, batteries. As soon as we
have good ones (large capacity, minimal space, weight and require charging time),
we can turn cars into electric and petrol stations into pit-stop battery replacing areas.
Intensive of renewables is creating massive number of new jobs and promoting the
economy. Forbes estimates on 150 $ trillion in climate change costs by 2050. In
spite of this, we can still see barriers to solar power industry in US or plans to open
a large coil mine in Australia, very much contested.”* US is perceived as “a hotbed
of climate change denial”,}"? accusing China of being the problem root cause,
hopefully the main US cities are acting the opposite way and taking action. On the
other direction, we begin to see exciting news, like this one that points to UK
without carbon-based generation by 2025, already tested in a week without burning
coal for electricity, something that has not happened since 1888.17

One main power consumption area in the cities is Streets Lightening. There are
about 320M light poles in our cities and only 1% are ‘smart’ (they allow some
communication and remote control - 10T). Intelligent lighting is one of the basic
issues for any smart city. It is the most visible aspect of intelligent technology,
which often paves the way for other utilities such as water to follow the example.
The lamp post is used to add many other sensors and often cameras. The benefits
of intelligent lighting are indisputable: it improves public safety, reduces light
pollution and saves electricity / money. The financing usually comes from saving
energy (from bulbs or sodium vapor bulbs to LEDs). The Energy Savings
Performance Contracts (ESPC) make these investments pay by themselves with the
consumption savings. They are very popular and a no brainer decision in the early
Smartcity plans. In figure 28, we can understand the process how SmartLighting is
getting integrated into the overall Smartcity energy plan. First, the simple bulb

replacement by LEDs is saving up to 50% on energy. If we add additional

11 ELLSMOOR, J. “Renewable Energy Could Save $160 Trillion In Climate Change Costs by
2050” Forbes https://www.forbes.com/sites/jamesellsmoor/2019/04/14/renewable-energy-could-
save-160-trillion-in-climate-change-costs-by-2050 published by Apr2019, retrieved by May2019
12 MILMAN, O. and HARVEY, F. “US is hotbed of climate change denial, major global survey
finds” The Guardian published by May2019
http://www.theguardian.com/environment/2019/may/07/us-hotbed-climate-change-denial-
international-poll retrieved by March 2019

1 JOLLY, J. “Britain passes one week without coal power for first time since 1882” The Guardian
published by May2019 http://www.theguardian.com/environment/2019/may/08/britain-passes-1-
week-without-coal-power-for-first-time-since-1882 retrieved by May 2019
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intelligence, so we can dim on and off the light according to specific conditions,
then savings can reach 80%, and finally, additional benefits because of integration
with the overall city IoT Platform.

Sensors, Controls, .
Management Platform

System

New value through
additional smart city
deployments

Up to 50% energy Up to 80% energy
savings savings

Figure 28. “Evolution of SmartStreet lighting in SmartCities: From LEDS to Networked controls and SmartCity
Platforms»74

Although electricity generation accounts for 25% of all greenhouse gas emissions,
being the largest contributor to climate change, its solution and replacement by
renewables must also be a boost for the economy. With clean electricity, we can not
only generate the energy we need for lighting, but help reduce the other 75% of
activities that also emit these harmful to the greenhouse effect gases. Just think
about transport, cooling and heating systems, factories, etc. It seems clear that we
must improve production, with an expected half of energy generated by renewables
by 2030, but also its storage, to have the energy available when we do not have the
source (no sun, no wind, etc.)}” With global warming, some cities that to date had
paid scant attention to having an efficient water management system, simply
because it was never needed due to its abundance, see how constant leaks and a too

old pipes network are compromising the supply. Water gives us life, as a

17 CITRON, R. and WOODS, E. Smart Street Lighting for Smart Cities. Navigant Research,
Boulder, CO, USA, 2017, p.5

15 GATES, B. “A critical step to reduce climate change” GatesNotes published by May2019,
http://www.gatesnotes.com/Energy/A-critical-step-to-reduce-climate-change  retrieved by May
2019
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precondition for all forms of life and climate regulation, and becomes a vital
resource that must be managed properly. Its quality, quantity, avoiding leaks,
measuring its use by an integrated manner, are fundamental issues in a smart city.
It is not only about the supply in homes and industries, but in the management of
rivers, aquifers, wetlands and reservoirs/dams. Once again, the loT sensors,
permanent quality tests, early leak detection and consumption measurement are
supported by the latest technologies. Even underground drones are available for the
sewer’s inspection with artificial vision. As an example of water crisis, we can
mention India. Droughts, floods, a water pipe system too old or inexistent and an
inefficient waste of water on agriculture has led a country with more water than
needed to a crisis where 600 million inhabitants face critical problems on water
supply, 70% of country water is contaminated and 200.000 deaths a year because
of that.1"®

Circular Economy. Waste Management

Most current production systems operate in a linear fashion: extraction of raw
materials, production of goods, disposal of waste. This is called the linear “take-
make-dispose” traditional concept.

As we saw earlier when talking about the Earth resources, we cannot continue with
the current rate of Earth exploitation. We must recycle.

If the rising demand and insufficient recycling of plastics continues its current
trajectory, the global volume of plastic waste will increase from 260 million tons
per year in 2016 to 460 m by 2030, and if we continue at that speed, by 2050, there
will be more plastic than fish in the sea? WEFORUM?"” suggests three actions to
tackle on this:

1. Rethink the use and design of packing systems to avoid that 30% of what we

produce ends up in the land or in the oceans, and that the inevitable part that ends

6TEMPLE, J. “India’s water crisis is already here. Climate change will compound it.” MIT
Technology Review, Apr2019 http://www.technologyreview.com/s/613344/indias-water-crisis-is-
already-here-climate-change-will-compound-it/ retrieved by May 2019

"BRUCE-LOCKHART, A. “More plastic in the sea than fish? Not if we do these 3 things”
WEFORUM published Jan2017 https://www.weforum.org/agenda/2017/01/more-plastic-in-sea-
than-fish-3-strategies retrieved by April 2019
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there is the least harmful and biodegrades as soon as possible. So, redesign to use
less plastic.

2. Make at least another 20% of plastic waste be reusable.

3. Make that for the remaining 50% of plastic, recycling should be profitable.

In other words, apply the famous 3 R’s (Reduce, Reuse, Recycle) to the plastic

cycle.

Collection Processing Energy

Recovery

Disposal
» Open dumping
* Landfilling

» Generation

» Aggregation

*» Source
separation

* Sorting

* Recycling » Waste-to-energy
» Composting * Waste-to-fuel

* Transport

Figure 29: Municipal Solid Waste Management Value Chain*’®

Figure 29 shows the waste value chain in a city, and how waste is managed to
maximize the recycling and energy generation.

The linear consumption model is reaching its limits. The traditional take-make-
dispose approach no longer works, and resource constraints and sustainability make
us firmly believe that the future of our cities has to be circular. A city with a circular
economy is regenerative by design and is based on three principles: no waste, no
materials obsolescence (recycling) and help Earth on natural systems regeneration.
We are generating on average 1,42 kg of solid waste/capita/day. (2,2 kg in the
OECD countries)*"®

18 SOOKYOUNG JUNG, C. and WOODS, E. Smart Waste Collection. Navigant Research,
Boulder, CO, USA, 2016, p.3

W KAZA,S., YAO, L., BHADA-TATA, P. and VAN WOERDEN, F. What a Waste 2.0 : A Global
Snapshot of Solid Waste Management to 2050. WORLD BANK, Washington, 2018 p.47
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23 pioneer cities have signed the C40 Advancing Towards Zero Waste
Declaration.® They commit to 1) reduce the city solid waste generation per capita
by at least 15% by 2030 compared to 2015; 2) Reduce the amount of city solid
waste disposed for landfill and incineration by at least 50% by 2030 compared to
2015.

The decrease in the waste generation, reuse and intelligent design are aimed at make
the products life cycle circular, stopping the plastics proliferation and offering
advantages both for the environment and for economic development. According to
the European Parliament, the gradual transition to a circular economy model could
save EU companies some 600 billion euros, reduce total greenhouse gases annual
emissions by 2% to 4% and reach a 65% city waste recycling by 2035.

The circular economy is not just a new methodology to improve sustainability, it's
a completely different way of business developing. Traditional and new companies
that emerge taking advantage of this opportunity must innovate taking into account
the scarcity of resources and climate change, developing new products within the
circular paradigm responding to the demands of consumers who want to buy these
types of products and sustainable proposals. The opportunity is huge. It is valued
by Accenture at $ 4.5 trillion by 2030.18

This circular economy requires a company digital transformation, including its
entire value chain, always maintaining the minimum consumption and maximum
regeneration and reuse of materials objectives.

However, there is still a lack of awareness about the circular economy, its financing
models and how companies and cities can take advantage of it. An important key is
packaging. Some considerations:

* Replace the packages by others with a circular economy model. Work with
suppliers to transition to these new packages and manage their impact on the
business.

* Develop an impactful communication plan to consumers about this new

packaging.

180 «Zero Waste Declaration” C40 https://www.c40.org/other/zero-waste-declaration Retrieved by
March 2019

181 «“The Circular Economy Could Unlock $4.5 trillion of Economic Growth” Accenture, published
Sep2015, https://newsroom.accenture.com/news/the-circular-economy-could-unlock-4-5-trillion-
of-economic-growth-finds-new-book-by-accenture.htm retrieved by March 2019
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» Generate new marketing strategies based on the circular economy.

» Make a transition plan to a circular economy that does not compromise the brand.
On the contrary, take advantage of it to strengthen it.

* Design a new materials, waste and polluting elements management.

It’s very famous the example of entrepreneur Albina Ruiz who turned waste
mountains into an opportunity to generate new jobs, environment care and quality
of life improvement in Peru. (Ciudad Saludable)!®?,

Very relevant in this concept is the Barcelona’s initiative called FabCity'8. FabCity
points to a self-generation of everything the city consumes in 40 years. Started by
2014, the initiative has been endorsed by 34 cities in a manifesto8*, with the aim to
reach a become a full circular economy by 2054. Then the question is about
distances, but if we remember the concept of extended city, where a city, from the
human perspective is everything reachable in less than 90’ using public
transportation, then there must be enough space to generate all the city needs. (see
chapter 1.4 about Urban Mobility). Does this sound like the ancient Greece self-
sufficient State-Cities?

Artificial Intelligence technology helps on waste recycling through advanced
artificial vision based on infrared image (plastic, wood, metals, paper or cardboard,
glass and organic material). The algorithm evaluates the type of material and
informs the robot of its components to separate them, estimates the waste calorific
value to be sent to the incinerator. Another solution observes through artificial
vision the waste items that are deposited into a dumpster. For packages with
barcodes, the type of material (bottle, plastic pack, etc.) is scanned and detected,
then some ‘green’ points are assigned to the citizen who has recycled them
according to the type of material. These points will be later exchanged by benefits

or discounts due to public-private agreements.

182 «ALBINA RUIZ, UNA EMPRENDEDORA SOCIAL QUE ENCONTRO UNA
OPORTUNIDAD EN LA BASURA” Emprendesocial published Nov2011,
https://emprendesocial.com/2011/11/21/albina-ruiz-emprendedora-social-encontro-oportunidad-
en-la-basura-la-basura/ retrieved by March 2019

183 DOWNING, S. “Fab City, the global circular economy movement centered around local

makers”, GREENBIZ, Sep2019 https://www.greenbiz.com/article/fab-city-global-circular-

economy-movement-centered-around-local-makers retrieved by Oct 2019
184 EABCITY Manifesto, https://fab.city/uploads/Manifesto.pdf retrieved by Oct 2019
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Building Management: A Pending subject for SmartCities

Buildings account for 39% of US CO: emissions and 70% of the electricity
consumption.*®® In 2014, 31% of total global energy consumed and 33% of CO;
emissions came from residential and commercial buildings.'8®

From the city total emissions, around 85% comes from buildings and cars.*®’
There is a significant confusion between Building Information Modelling and
Building Information Management. While first is harnessing the future design of
cities and urban planning (learn more from BIMForum'#), the second is critical to
obtain an efficient use of one of most relevant assets for any city: the public
buildings where multiple services are delivered.

Building Information Management, otherwise known as a Building Automation
System (BAS), is a computer-based control system installed in buildings that
controls and monitors the building’s mechanical and electrical equipment such as
ventilation, lighting, power systems, fire systems, and security systems. It is often
confused with the term ‘Smart Buildings’, which mainly applies to new advanced
fully-sensorized and monitored buildings. You can learn more about this by reading
about the World’s Greenest Office Building (Deloitte offices in Amsterdam, The
Edge). It is a flagship on loT and Data Management applied to buildings.'®® But |
don’t want to talk about new excellent new buildings, but about existing huge
amount of official buildings in cities: a great asset, but very expensive to maintain,
and how technology could help on keeping it efficient.

What’s the problem?

Based on some research that | made, a modern city has an average of 1 official

building per 1000 inh. Surprised? I was surprised too after asking this question to

185Buildings & Built Infrastructure” EESI https://www.eesi.org/topics/built-
infrastructure/description retrieved by March 2019

186 JRGE-VORSATZ, D. Energy End-Use: Buildings. Chapter10, Fraunhofer Institute for Systems
and Innovation Research, Germany, 2015, p.653 www.iiasa.ac.at/web/home/research/Flagship-
Projects/Global-Energy-Assessment/GEA_CHapter10 buildings_lowres.pdf  retrieved by April
2019

187 “How a city paved the way to a new low-carbon economy” McKinsey, 2019,
https://www.mckinsey.com/business-functions/sustainability/how-we-help-clients/impact-
stories/how-a-city-paved-the-way-to-a-new-low-carbon-economy retrieved by April 2019

188 BIMFORUM https://bimforum.org/ retrieved by April 2019

18 RANDALL, T. “The Smartest Building in the World” Bloomberg Sep2015,
https://www.bloomberg.com/features/2015-the-edge-the-worlds-greenest-building/  retrieved by
May 2019
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many cities. A city with just 100k inh is holding 100-130 buildings, while a 1m inh

city has around 1k buildings. And this counts excluding services not provided by

the city itself, like Schools, Universities, Hospitals, Ministries,..., only City Hall,

districts, Libraries, local police offices, firemen, civic centers, social services,

cultural centers, city theaters, city kindergartens,...). And I can observe some

challenging facts that are increasing even more the need to control them, make them

more efficient and keep their maintenance costs under control:

Back to center. Past decade movements to place public services out of
downtown are now under question. Long distances and time required to go
are suggesting that reusing old buildings placed downtown could be a better
way to serve the community. Easy to reach, well connected, these centric
places also contribute to a more dynamic and vibrant city. So, cities are
reconsidering the use of these available centrally placed buildings.
Digitalization of Public Administration requires less office space,
paperwork, so many traditional city buildings are today empty. An empty
building is just a cost, useless for the community (apart from the touristic
value if any). | estimate this ‘free space’ on 15% of total. Many civic
associations are easily getting a space to meet because of this excess. This
also creates another tougher problem: Squatting.

Cultural Heritage Buildings. Especially relevant on countries with many
centuries of history, cultural heritage buildings are a massive touristic asset,
but also a burden on maintenance costs. And many of them are still in use
for City services. Look at any of Europe’s capital cities City Halls and you
will find centuries old, big cold stone walls, low external sun lighting,
wooden floors, high ceilings, old pipes, difficult facilities, low ventilation,
almost impossible to refurbish (some are simply untouchable) buildings,
just the opposite to efficient building management. Look at ICOMOS!°
(International Council on Monuments and Sites) UNESCO department to
know more about the dimensions of this human patrimony. Many European
old cities simply can’t afford the maintenance cost and must ask for special

grants from central government.

190 |COMOS https://www.icomos.org/en/ retrieved by May, 2019
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How technology can help? A low cost, easy to install, cloud-based solution to
preserve and make an efficient use of these buildings is required. Access control,
utilities efficiency (mainly Energy) are a must here. 10T sensors to capture info and
generate dashboards provide the needed intelligence to make decisions on best
strategies to achieve maximum efficiency. Most of these buildings are empty during
off-duty hours, weekends and holidays, so some intelligence adds important
savings. There are many examples where by monitoring only main 10% of existing
buildings in a city, under an Energy Performance Contract (An energy specialist
doing changes to improve performance and get paid based on savings), we can
obtain a 25% to 31 % on savings on those priority buildings or 15% on savings in
the total City energy consumption, in the first year!

The efficiencies from the Cloud computing on gathering the info from lIoT sensors
in real time, processing it with advanced analytics and providing accurate info to
obtain savings plus the simplicity of the solution, not requiring special works or
long time to be implemented into these existing buildings are making the difference.
How many city buildings are waiting for energy efficiency solutions?

In other order, energy savings are the least cost savings one could obtain by
applying a SmartBuildings strategy. For each 1 $ on energy savings, 10$ can be

saved on Space needed, and 100$ on productivity.
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1.6 Resilient City. Safety. Threats (Terrorism, Security)

What is city resilience? Urban resilience can be defined as “the capacity of
individuals, communities, institutions, businesses and systems within a city to
survive, adapt and thrive, no matter what kinds of chronic stresses and acute shocks
they experience.”!%!

The city resilience is the capacity to adapt to a new emergency situation, with
exceptional conditions, to resist and quickly recover from public service
interruptions that might have happened. Resilience to human violence such as
terrorist attacks or street riots, pandemics and threats to public health, natural
catastrophes and, finally, modern attacks and threats to cybersecurity, require a
coordinated and programmatic preparation between the city and other national
levels of government, businesses and citizens.

Human violence.

The nature and patterns of urban violence greatly vary according to the place and
size of the city. All cities must address street crime as the fundamental basis of
public safety, as well as organized crime, which includes extortion, drug trafficking
and smuggling. These types of crime can sometimes be intertwined with homicides.
In fact, the first objective in public security is to reduce homicides. A high homicide
rate means a city with a corrupted social fabric, with no capacity for development
or attractiveness for talent. Annual homicide rates of more than 10 per 100,000
residents are considered unacceptable and make the city unsafe for its inhabitants
and visitors. In addition, these rates denote the triumph of evil and the weakness of
the authorities to take over, which leads to a spiral of increased violence.

» Terrorism, which affects a wide variety of cities and specifically religious
terrorism.

¢ Other forms of disorder, such as insurgency in urban spaces.

Operational resilience.

191 DAWSON, B. Chief Resilience Officer, City of Sydney, Australia, Rockefeller Foundation “The
power of Three for smarter, more resilient cities”. EY. 2016. p.6
https://www.ey.com/Publication/vwL UAssets/EY -the-power-of-three-for-smarter-more-resilient-
cities/$FILE/EY -the-power-of-three-for-smarter-more-resilient-cities.pdf retrieved by May 2019
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In the daily operations of the city government, from administrative work to
activities where advanced technology is used, service is potentially vulnerable and
could be stopped in the case of a specific circumstance, with the consequent
physical or economic damage. The urban infrastructure vulnerability, including
utility networks such as electricity, gas, drinking water distribution networks or
Internet connectivity.

Cybernetic Resilience

Ensure that the government can prepare, mitigate, control and recover from attacks
in cybersecurity, deliberate attacks in which attackers use digital technologies or
taking advantage of technological failures, access to confidential citizens data and
their properties, identity phishing in front of citizens.

Natural disasters Resilience

Natural catastrophes, such as earthquakes and their consequences such as tsunamis,
floods, wildfires, or sea level rise.%

With the Rockefeller Foundation support, the "100 Resilience Cities" association
has given a very important impulse to this issue. Thanks to their efforts, many cities
have seriously raised the concept of resilience, hired a CRO (Chief Resilience
Officer) and developed thousands of projects and initiatives.®®

Technology plays a fundamental role in the immediate response, minimizing
damage, managing the impact of natural disasters, improving quick communication
and coordination, securing and protecting citizens' information, and also building a
predictive system, a resilience plan and situation analysis and rapid recovery.

The security concept entails, once again, an ethical dilemma: how far new Artificial
Intelligence based systems can reach and penetrate our privacy in order to preserve
our security? We have already talked about our data security, but in terms of
physical security, the concept of video surveillance and face recognition arises.

In a global terrorist threat context, it seems obvious that we must secure the most
crowded spaces, such as airports, train stations, sports stadiums, shows / spectacles

areas, busy pedestrian streets, public transport, etc. For those of us who travel a lot,

192 FELBAB-BROWN, V. “Safe in the City: Urban spaces are the new frontier for international
security” BROOKINGS, Feb2016 https://www.brookings.edu/blog/order-from-
chaos/2016/02/18/safe-in-the-city-urban-spaces-are-the-new-frontier-for-international-security/
retrieved by April 2019

193100 Resilient Cities https://www.100resilientcities.org/ retrieved by Aug 2018
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knowing that these places are video surveillance controlled is an important peace
of mind, although we pay the price of time spent in passing thru the security check
and to know that our face is been scanned and compared.

Facial recognition is commonly used in public spaces to identify criminals. There
are thousands of cameras installed in Moscow, and also in Brussels®* after the
terrorist attacks. In the United Kingdom, the police permanently compare their
photo databases with those taken by installed cameras. After the terrorist attacks,
France deployed a complete face recognition system at the entrance of the UEFA
Euro Football Cup 2016 stadiums. Zurich airport also uses cameras to identify
faces. In Germany, the Hamburg police used facial recognition during riots in 2017
G20 Summit.

However, the Data Protection Commissioner of Hamburg and that of Germany
considered ‘video material biometric evaluation’ illegal as there is still no legal
basis for it. The problem lies in the use of this facial recognition for not security-
related purposes. San Francisco and Somerville, (MA) in the US have recently
banned the use of face recognition

The arguments for this decision assume that this facial recognition technology can
generate discrimination and abuse against privacy and equality. It points to
accuracy problems and errors when processing images of women's faces and people
of color. In addition, we can find the indiscriminate use of personal information. A
legal study conducted at Georgetown University revealed that most American
adults are already in a police facial recognition database, even if they don't know
it.195

Pros are clear: Safety Improvement, crime reduction, quickly resolve traffic
accident disputes, avoid the human effect (or just tiredness) on decision making.
The mentioned precision biases are questioned. It is explained by MIT that with

adequate training, technology will have fewer errors than a human.

19%4«Security Center is Brussels’ latest move towards becoming a Smart City” Genetec, July2015,

https://resources.genetec.com/security-center-unified-security-platform/security-center-is-brussels-

latest-move-towards-becoming-a-smart-city retrieved by January 2018

19 O'NEILL, P.H. “Face Recognition Surveillance Banned by Second American City”. GIZMODO
published June 2019 https://gizmodo.com/face-recognition-surveillance-banned-by-second-
american-1835945552 retrieved by July 2019
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But cons are strong:

Retail companies use artificial intelligence algorithms to analyze the dress
preferences of those in front of the store window. That way, the retailer can deduct
the ‘next logical purchase’ and make a quick ‘special’ offer. This reminds us the
absolute identity control scenario based on face and eyes recognition from the
movie "Minority Report"%, set in 2054. The character played by Tom Cruise had
an eye transplant to avoid being identified. Pre-criminals were arrested before they
commit crimes...

Even the most accurate facial recognition software could be used to infringe civil
liberties, as MIT Technology Review!®’ describes. The controversy arises from the
ethical problem when the good pursued causes an evil or discrimination.*® Amazon
tried to sell its facial recognition system to the US ICE service (Immigration and
Customs Control Service) to track illegal immigrants in public places. Apart from
looking like a ‘witch hunt’, the people detected could not receive any medical
treatment in any public service, which would encourage clandestinity and foster
human exploitation. According to this report, IBM used images from the NYC
police department without informing citizens to improve their facial recognition
ethnicity analysis technology.*®®

Cynthia Wong, representative of the human rights organization Human Rights
Watch, indicates that if police surveillance is applied to public spaces, the freedom
of assembly and expression is been violated, because citizens will avoid
participating in demonstrations so as not to be captured and categorized, analyzed
and monitorized depending on the demonstration aim. She points that latest

algorithms will try to obtain conclusions (by comparison with existing patterns)

1% SPIELBERG, S. Minority Report, 2002
" HAO, K. “Making face recognition less biased doesn’t make it less scary”. MIT, published Jan

2019, https://www.technologyreview.com/s/612846/making-face-recognition-less-biased-doesnt-

make-it-less-scary/ retrieved by June 2019

198 KYBURZ, K. “Should we ban public face recognition?” TECH GARAGE, published by Feb
2019, https://techgarage.blog/en/should-we-ban-public-face-recognition/ retrieved by Aug 2019
19 JOSEPH, G. and LIPP, K. “IBM used NYPD surveillance footage to develop technology that
lets police search by skin color” The Intercept, published by Sep 2018,

https://theintercept.com/2018/09/06/nypd-surveillance-camera-skin-tone-search/ retrieved by Aug
2019
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about your identity, your beliefs, what you have done, and your potential future
intentions (Minority Report again?).2®® The Al Now Institute?®! from New York
University explains the impact of face recognition on race, gender, other personal
information and affect recognition. This facial recognition subcategory could
potentially analyze your personality, feelings, mental health status, or your
likelihood to become an excellent worker. Imagine if this information is applied to
insurance, employment, training or other. It is frequently talked about Chinese
experiments in using artificial intelligence and facial recognition cameras in public
spaces to predict whether an individual will adhere to the established rules or not,
and also to look for political activists. Human Rights Watch?®? also reported last
year that the Chinese use of software-assisted predictions based on data taken from
surveillance cameras, as well as medical and bank records, has already led to
suspect’s arrests.

Security is a must-have, but if it needs face recognition, may be the privacy price
and risk it still carries is too high.

What is really mandatory is regulation, clear rules about the use of these
technologies and balancing the new technologies good progress with the human
rights and dignity respect. A big problem for lawmakers and again, the need for
global consensus is coming back on the table.?%

Some companies like Microsoft are seriously developing an Ethics for Al
principles?®, in a way to lead by example, and publicly committing on never place

commercial advantages over Ethical principles.

20 WONG, C. “We underestimate the threat of facial recognition technology at our peril”. The
Guardian, published by Aug 2018, https://www.theguardian.com/commentisfree/2018/aug/17/we-

underestimate-the-threat-of-facial-recognition-technology-at-our-peril retrieved by Aug 2019
201 WHITTAKER, M. et al. “Al Now Report 2018”. AINOW, published by December 2018,
https://ainowinstitute.org/Al_Now_2018 Report.pdf retrieved by Aug 2019

202 Human Rights Watch https://www.hrw.org/ retrieved by Aug 2019

203 LECHER, C. “Congress faces ‘hard questions’ on facial recognition as activists push for ban”
THE VERGE, published by July 2019, https://www.theverge.com/2019/7/10/20688932/congress-

facial-recognition-hearing-ban retrieved by Aug 2019

204 «“Microsoft Al principles” Microsoft https://www.microsoft.com/en-us/Al/our-approach-to-ai
retrieved by Aug 2019
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1.7 Financing. Avoid Taxes Fraud. Cashless Cities

With a global public deficit around 4 $ trillion, governments need to find additional
sources of financing. Rising taxes or increasing taxes burden is not the solution.
Richest fortunes would leave the country while at the other end, poverty would
impact more people, not mentioning the image/press impact and risk of losing
voters. Clear solution is fighting fiscal fraud, improving tax transparency and
extract the maximum from current system. Information technologies are key on this.
After the 2011 bailout decision ($108 billion), Portugal had to stress all potential
fraud combat initiatives to recover the economy and pay it back. With a regular
(most products and services) tax of 23% (Value Added tax or VAT), they found no
way to increase it. Only way was to make the most from it. First action was to get
unpaid VAT from small transactions, bars, restaurants, and so, have all payments
taxed, even the smallest. To make this happen, they invented a weekly raffle among
all VAT invoices issued (you get a coupon per each 10€ on invoice including your
TaxID).?%® So, from April 17 2014 ‘Lucky Receipts’ lottery, following similar
programs in Puerto Rico, Brazil and Slovakia, allows Portuguese tax payers to win
an Audi A4 every week (an Audi A6 twice a year) just from the purchase of a cup
of coffee.?%® Citizen become civilian ‘tax inspectors’, reduce black-market activity
(estimated at some 25% of GDP), prevent tax evasion and unfair competition in a
manner that pursues a more equitable tax system and swell the state’s coffers.
Detractors argue a loss in productivity on registering the nine-digit tax number for
every customer who buys a newspaper, the promotion of gambling and the use of
luxury foreign cars as prizes (now changed by 35.000 € on Portuguese Treasure
Bonds), but the benefits are clear:

e Fight tax evasion [reducing the ‘tax gap’]

e Increase tax revenues without increasing tax rates

¢ Reduce unfair competition between non-compliant and compliant taxpayers
¢ Reduce social costs through an increase in voluntary compliance

o Citizen involvement on fighting tax evasion

205 “Improving VAT compliance”. European Union, 2014,
https://ec.europa.eu/taxation_customs/sites/taxation/files/resources/documents/taxation/gen_info/e
conomic_analysis/tax_papers/taxation_paper_51.pdf retrieved by May 2019

206 «“e-Fatura” AT-Portugal https://faturas.portaldasfinancas.gov.pt/ retrieved by May 2019
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Results? About 8.5 million Portuguese have invoices issued in their names and
participate in the Lucky Invoice Draw every week. Increase of 800 m€/y on VAT.
Only 9% VAT evasion. Consumption has increased 1,9%, VAT Taxes a 4,3%. It
seems the Tax Agency has discovered the beneficial effects from compulsive
gambling...

And this is just the first step. Second is setting the requirement for companies with
computerized accounting to produce the SAF-T2°7 audit file according to the OECD
Model. This allows the Tax Agency to monitor the economy in real time, crossing
invoice issuers with payers from the info contained into that XML file, avoiding tax
fraud and errors from large companies and obtaining a predictive taxes model.
Again, Information Technologies, and especially massive Analytics Cloud
computing makes it possible.

But these are just the first steps. In my opinion the Tax Agency will use intensively
Information Technologies to generate all needed invoices by itself. Simply get
connected, provide the info and the Tax Agency will notify both parts, taking
immediately its share of the business.

Ok, but how to remove that remaining 9-10% VAT evasion? Answer is simple:
Eliminate cash.

Sponsored by some banks and credit companies like VISA, MasterCard, Citi, UBI,
BancoPopolare,... some cities have launched the ‘Cashless City’ initiative. The
Indian cities of Visakhapatnam?®® and Chandigarh?® claim to be the first on this
journey. Bergamo-Lombardy?!° (Italy) also made a wide initiative, rising 10 points
the use of electronic transactions.

No cash means all transactions must be electronic, allowing the cities and
governments to track all expenses and associated taxes, in full tax transparency.
Fighting untaxed ‘black’ economy and helping tackle corruption seem obvious and

positive (experts also believe that this will even prevent a banking crisis), but

27“SAF-T” Wikipedia https://en.wikipedia.org/wiki/SAF-T retrieved by May 2019
208«yisakhapatnam To Become The ‘First Cashless City’ In The World” YO!VIZAG, 2017
https://www.yovizag.com/cashless-city-visakhapatnam/ retrieved by May 2019

209 DEEP, A. “Chandigarh All Set to Become India’s First Cashless City & Here’s How It Will
Work” ChandigarhMetro, Feb2019 https://chandigarhmetro.com/cashless-city-chandigarh-india-
first/ retrieved by May 2019

20GUERRINI, F. “Cashless payments: How one city has made electronic transactions pay off”
ZDNet, Jan, 2016, https://www.zdnet.com/article/cashless-payments-how-one-city-has-made-
electronic-transactions-pay-off/ retrieved by May 2019
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smallest traders and poorest inhabitants will suffer. Transaction costs are fix, so
small transactions are painful, and homeless don’t have a bank account to receive
your donations... Will we return to community work exchange and basic goods
trading? Some cities see these social practices rising.

Large bank notes are questioned and could soon be removed from circulation.
Payment for quantities larger that some few dollars must be done by credit card or
transfer (as low as 70€ in Greece). Cash movements across countries is prosecuted,
with little quantities allowed for tourists. So, governments are on their way to get
rid of cash. But complete abolition of cash threatens our freedom and rights of
citizens in so many areas.?!! Central banks could apply negative interests to our
deposits (they are starting to set this), so our money could slightly be evaporated,
like whiskey God’s share... This was already demonstrated recently by the example
of a Swiss pension funds, which withdrew their money from the bank in a big way
and now store it in vaults in cash in order to escape the financial repression due to
negative interest rates. Central Governments hunger for citizens money would be
facilitated (remember Argentina’s ‘corralito’).

Amsterdam could be the first main city to become completely Cashless by 203022
due mainly to Mobile Payment, while Sweden is predicted to be the first country
due to the intensive use of Swish?!3 (very popular payment App). Mobile Payment
rocks in Kenya, with M-Pesa. Launched by VVodafone and Safaricom, with M-Pesa,
mobile phone users can transfer money and pay for products and services by
sending PIN-secured text messages (no bank account needed).

Other initiatives are linking the concept with Transportation cards. Transportation
payment thru an official card/app gives the citizens the trust they need on

micropayments, so these cards or mobile payments are widely used for many other

Z\WashingtonPost, May2015, https://washingtonshlog.com/2015/05/why-the-powers-that-be-are-
pushing-a-cashless-society.html retrieved by May, 2019

ZI2ZWEINSWIG, D. “Europe Approaching Cashless Society, With High-Volume, Low-Value
Transactions to Drive Mobile Payment Uptake, Says Fung Global Retail & Technology Report”
Deborah Weinswig, Jul2016, https://www.deborahweinswig.com/news/press-releases/europe-
approaching-cashless-society-with-high-volume-low-value-transactions-to-drive-mobile-payment-
uptake-says-fung-global-retail-technology-report/ retrieved by March 2019

2BETIENNE, “Swish, the secret Swedish FinTech payment company created by Nordic banks and
used by 50% of Swedes is challenging Swedish unicorns” Medium, Jan,2017
https://medium.com/@etiennebr/swish-the-secret-swedish-fintech-payment-company-created-by-
nordic-banks-and-used-by-50-of-swedes-cfcfO6f59d6f retrieved by April 2019
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consumer purposes (Hong-Kong Octopus

214 or Transport for London (TfL) Oyster

215Card)

New Projects Funding. Public-Private Partnerships (PPP) and new models for

maximum investment.

Some creative new funding models:

Public-private  partnerships (PPPs) PPPs establish public-private
agreements where the private sector invests in a public project. This
investment may have a mere social interest, could try to connect to potential
customers through the public project. Action. The city should not promote
a brand through ads or marketing, but if the project is of great importance
and privacy and access to citizens' information ethical checks are verified,
it can be justified. In general, all help is welcome if it is philanthropic.
Adding a logo or a ‘sponsored by’ does not bother and is a public
acknowledgment to the company that has paid for or contributed to the
project. The other extreme would be to ‘sell’ citizens' data in exchange for
a private investment ... this is a crime and carries a heavy fine according to
GDPR. Therefore, we must be open to these collaborations without
compromising compliance or ethical standards.

Energy savings performance contracts (ESPCs). These contracts allow cities
to address street lighting improvement projects and others related to energy
savings without having to dedicate up-front investments. These models are
popular in the US. The new technology (basically LEDs) means a
significant cost reduction or energy saving. Because of that, the agreement
sets a same-as- today price for a period of time which compensates the
investment. After this period, the net cost reduction starts to impact the city
accounts. One day, these models will pay for electric vehicles as well.
Investment recovery. These contracts assume that the investment has a ROI
or return from investment in a given period of time. Cities work for citizens

service improvement, not for ROI, but in some cases, the savings or cost

24 HONGKONG https://www.hongkong.net/transportation retrieved by May 2019
215 «Qyster cards” Transport for London https://oyster.tfl.gov.uk/oyster/entry.do retrieved by May

2019
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reductions are patent and justify these investments. But the city doesn’t have
the capital needed upfront, so these contracts include an external player or
financing company that is committed also in the ROI. That company is
getting compensation every year from the ROI or savings, to finally recover
all the up-front needed capital plus a margin compensating the risk.

» Social impact bonds (SIBs). Very popular in UK, the social impact bonds
are investments which interest or success margin depends on the social
impact made by the investment. It’s not a bond in fact, as return of
investment is contingent depending on the social outcome achievement. If
the pursued social impact is not achieved, then neither the principal nor the
interest is repaid. Most times, it is considered a social investment from
private companies’ Corporate Social responsibility program, and return is
not expected, so these are considered nice programs but risky investments,
as many times the social impact is not easy to quantify or measure. Anyway,
these programs are very common and help companies to raise their image
as social contributors and give back to community.

* EU Grants (Structural, H2020, and many other). EU wants to keep some
leadership on the most advanced technology topics. There are some specific
programs to invest on Cities as part of Horizon 2020 programs?¢ and many
more. Basically, the EU asks for multinational (3 or more), multiple cities
applications for grants. The grants cover 70% or more of total project cost.
Projects are driven by Universities, as some research is needed, but cities
are endorsing and show some commitment to finally deploy the project is
awarded. Topics vary depending on the main EU focus, but cover Al, Data
Analytics, borders security, transportation, energy, etc. | strongly
recommend all EU cities to hire a small team to proactively apply to these
programs directly or by endorsing an existing consortium of Universities
and other cities. Funding is large, chance to get it depends on the quality of
the call, but may reach 20-50% if the application is well prepared, and as a
result of it, cities enjoy a wonderful tailor-made project to help them base

their Smartcities strategy.

216 «\What is Horizon 2020?” EU https://ec.europa.eu/programmes/horizon2020/en/what-horizon-
2020 retrieved by May 2019
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1.8 City Main Challenges. Conclusions

e Mankind faces the most complex challenges in his history. Some seem
controllable, others have effects that are still unknown, such as global
warming.

e To solve them, it will be necessary to work together all humans (and this
has never happened before, on a planet divided into blocks and
civilizations).

e The massive people movements are no longer forced by hardship, hunger or
war, but by the attractiveness of living in the city that best helps develop
each person potential. The world center of gravity moves incessantly
towards East. The human future in terms of number of inhabitants will come
from Africa.

¢ In a context of peace and macroeconomic stability, cities do not need their
countries anymore as centralized policies management and thus become
centers / hubs of international development.

¢ In a context where machines are going to do all kind of non-creative work,
jobs must evolve and take advantage of the human creativity that we all
have. This allows me to be optimistic and dream of a rebirth (new
renaissance) of arts and humanities and a special appreciation for human
creations.

e Ethics becomes the inseparable companion of technological development,
once new technologies have a tremendous impact on people's lives and
must, therefore, adapt to basic ethical criteria and respect for human dignity.
The ethics to regulate Artificial Intelligence is already urgent and necessary
and needs a worldwide consensus.

e We cannot stop our planet destruction by global warming if we do not all
act in coordination. It will require the largest global coordination since
WWII. It has already been assumed that there will be serious unavoidable
damage. The objective to not exceed a 2°C increase may not be enough to
avoid fatal consequences.

e The city creates the conditions for human relations development, and

therefore, economic and cultural prosperity.
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2. SmartCities. Technology as enabler

2.0 Intro. Technology to cope with challenges.

Cities use technology to meet the previous challenges. But creating the best possible
city it is not only a matter of technology. Urban planning and development (the
‘brick & mortar’ physical smartcity) and a humanistic conception of that
development are also necessary, always keeping in mind the impact and benefit for
the citizen.

I do not believe in extreme models that pose as Cyborg "Zero-Human" City vs "Solo
Human" 100% Community City (as defined by Netexplo SmartCities research)?'’.
First is a dystopia with full city automatic cybernetic control, second describes an
all shared decision-making process like an Amazon tribe social conduct. | think it
is about finding a perfect combination of the latest technology use on a humanistic
ethical basis where everything is decided from the utmost respect for human
dignity, but where the citizen constantly participates in decisions where he has a
qualified opinion. | consider a mistake to ask the citizen about technical or urban
decisions, because that is what the city has its technical staff for. Nor do political
issues or strategy, because for that an election is held where representatives are
elected based on a program describing all those strategies. All other issues (and
there are many) can and should be asked or open to active participation, not
forgetting spontaneous feedback, reporting or proposals.

Creating an ideal city from scratch is an ancient notion. The Greek philosophers
were already playing with the idea, the ancient empires developed the concept for
their main capitals. The X1X Century industrial capitalists tried it in Europe. Now,
authoritarian governments such as China (Chengdu), Saudi Arabia (Neom),
Morocco (Zenata), Singapore are investing in new cities as beacons of innovation.
Some democracies have also invested in new ideal cities in their expansion plans
such as Brazil for his capital, Brasilia, or South Korea with Songdo.

It is easier and faster to build that ideal from scratch in a new city, or in a

neighborhood or expansion than to transform an existing old one.

27 CATHELAT, B. SMARTCITIES SHAPING THE SOCIETY OF 2030, UNESCO and
NETEXPLO, Paris, 2019 p.106
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Cities are handling a complex reality in which technology simultaneously offers
solutions to our main challenges, but at the same time, uncovers and highlights deep
problems by virtually allowing the entire population to have access to
communicate, express their opinion, denounce an inequality, know the possibilities
and demand them. That’s because of XXI century technology access
democratization: Citizen are becoming massively digital, so new technologies are
inherent on whatever they do. City leaders desperately need help in two main areas:
Knowledge and Financing.

World's major cities play an increasingly important role in the XXIst century global
power distribution. City level government policy decisions impact major
international problems, such as climate change, housing, transportation, security,
social services and financial and commercial developments.

To be effective, a city's ecosystem cannot be limited to the political or physical city
boundaries. Central/federal and state/regional governments must be key partners
for these ecosystems. Two important reasons for this are:

e Central/federal and state/regional governments are increasingly awakening
the importance of cities and the need to establish future city development
plans. Significant amounts of state funds have been made available in
Europe (through the European Union and national governments) and in
many other countries around the world to support these plans: constant
dialogue is key to be well positioned to take advantage of these financing
opportunities.

e The future cities initiatives have regulatory implications that must be
studied at national and international level (either the need to change existing
regulations or create regulations for completely new ways of interacting
with citizens or very clearly, to regulate the ethical use of new technologies
such as video surveillance, virtual identity, autonomous systems and
Acrtificial Intelligence).

Collaboration with other cities or regions is also key for several reasons:
e Be able to take advantage of lessons learned, knowledge and solutions in all

cities, avoiding the ‘reinvention of the wheel’;
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e Find the synergies to undertake large investments in technologies and
solutions that, without the collaboration from a group of cities, would not
have the size to be economically justifiable;

e Be able to compete for funding opportunities that require collaboration
between multiple cities and partners (as is the case with European Union
grants, Horizon 2020, and other);

While it is clear that city leaders recognize that smart technologies can help address
the 21st century challenges and improve quality of life, economic opportunities and
habitability of their cities, however, cities often have extreme difficulty on finding
financing for smart city projects. Promoting solutions from just laboratory pilots or
research projects to commercial deployments is especially difficult for many cities.
To better illustrate the impact of technology on the city management and evolution,

we have drafted the below chart in figure 30:

Fashionist, Ideal
No Strategy SmartCity

Abojouyds|

services

Governance

Figure 30: Governance vs Technology for SmartCities . Source:Author

Fix the basics: In the lower left corner we can find cities with poor governance and
little or no use of technology. These cities barely know their citizens except to
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collect taxes. City government does not respond to the basic needs in infrastructure
and services, either due to corruption or extreme poverty. Urban development is
randomly done as a dummy houses’ agglomeration. City future is very much
questioned, and citizens will basically try to find better opportunities far away as
soon as they can.

Embrace Technology: In the lower right corner we can find cities with poor use of
technology because of many reasons: lack of professionals, plan, strategy, Major’s
leadership, fear to new technologies challenges... Governance is right, things
happen on time, budget and city works, basically. But citizens are way ahead of the
city in terms of embracing technology, and they demand the same level of quality
services they get from private sector (retail, banks,...) now from the public city
services. Most cities have some development areas in this stage due to area
managers immobilism, lack of funding or conformism / reluctance to change. Some
cities are here because they don’t perceive the need to invest on latest technologies
because they are already very much talent attractive due to some specific country
conditions (Swiss Cities).

Populist, Press-driven technologists: In the top left corner, we can find fashionists,
strategy-less cities. When | study a SmartCity plan and I find dozens of little nice
press-oriented actions without a main clear strategy or sort of priorities, then |
understand that city is using the SmartCities motion to ‘sell action’, but real
implementation is poor. Innovation is used in front of press for electoral purposes
or to hide some chronic main internal issues, like populism propaganda. Again, all
cities have some areas / projects around this concept. We need to understand the
need to go to press to show small quick wins to justify a mid/long-term strategy,
that’s right, but if we can’t find anything else but scattered low impact high
visibility projects, then technology is just a shiny facade, not an impactful enabler.
And finally, the top right corner includes the balance between intensive latest
technology use and the need to make better governance, better informed decisions,
fully integrating the citizens opinions and contributions and creating an inclusive,
resilience, sustainable, advanced city.

To provide an example from a city well positioned in this magic quadrant, let me
mention Helsinki. “Smart is not just about technology. Technology is only a tool to

achieve more human goals, such as strengthening democracy, increasing resident
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participation, boosting mobility, increasing trust, being more inclusive and helping
the environment.” Anni Sinnemaki, Helsinki Deputy Major.

There are many smart solutions that do not necessarily involve the use of advanced
information systems, such as special walking-with-mobiles lanes in Chongging,
Buenos Aires traffic lights on the ground, and countless urban elements such as
urban furniture, ambient marketing (using public areas and transportation vehicles
spaces to advertise services or public proposals), city beacons (high bandwidth
connected totems to interact with citizens), projections on the bus stops ground, or
simply illuminate a red line in the crossings so that heads-down teenagers

smartphone users do not cross in red. See Figure 31.

CAN'TSTOP, WON'T STOP

People won't stop staring at their phones,
so a Dutch town put traffic lights on the
ground

Figure 31. City of Bodegraven, (The Netherlands) LED light strips on the sidewalk synchronized with traffic

signals?'8

ZIBBAGRI, N.T. “People won’t stop staring at their phones, so a Dutch town put traffic lights on the
ground”, QUARTZ, published by March 25, 2017, https://qz.com/942104/people-wont-stop-staring-
at-their-phones-so-this-dutch-town-put-traffic-lights-on-the-ground/ retrieved by Aug 2018.
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For most cities, becoming a smart city is no longer an option, it is essential.
Technology is taking a growing role in the cities’ evolution and growth.

Apart from all the challenges described before, new technologies are catalyzing
many other global trends, such as the sharing revolution. The increasing use of
digital platforms and mobile applications are catalyzing the shared economy
development, and peer-to-peer business models are becoming more common.
Urban shared mobility (bicycle sharing, public bicycle sharing, car sharing, scooters
sharing and smart parking) is an area that has undergone a major transformation
because of them.
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2.1 What’s a SmartCity?

The ‘Smart City’ concept is a too much simple expression to describe a very
complex environment, a multidimensional reality where technology, urban and
human city development are combined. How can cities intelligently respond to the
challenges posed in Chapter 1, such as achieving the city decarbonisation,
eliminating pollution, violence or human and natural hazards, achieving a dynamic
and efficient urban mobility system, offering services social demands from a very

aged society while promote education, employability and welfare of its citizens?

Balancing Technology Innovation with Citizen Quality of life

How can we balance technological innovation with noble human aspirations in
terms of quality of life? This concept is not only complex and multifaceted: it is an
evolving system, which emphasizes different priorities as the city progresses. We
will see later the different phases by which it develops.

In 2009, IBM was the first company to talk about ‘Smarter cities’, understanding
the fast-growing importance of cities in the global context, the scarce or very limited
use of technology they made (and therefore the great opportunity for
modernization) and the citizens exponential demand for digital services. Its
proposal was: "A comprehensive approach to help cities function more efficiently,
save money and resources, and improve the quality of life of citizens."?!® Under a
strong decline in its consulting business, IBM had a legion of ‘crossed arms’
consultants that it could use to ‘donate’ projects to certain selected cities to achieve
a strong position and experience in this new and huge market.

The rest of the large technology consultant companies like KPMG, PWC, Deloitte,
EY, CapGemini,...applauded and endorsed this bet and the ‘SmartCities’ concept
was popularized especially in Europe. Only one important accelerator was needed:
financing. Soon, the European Union understood that this line of innovation fit

perfectly in its investment in innovation to maintain some leadership ahead of the

219 “Icons of Progress.” 1BM 100.
https://www.ibm.com/ibm/history/ibm100/us/en/icons/smarterplanet/ retrieved by Aug 2018
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USA and China and then assigned an important part of its EU FP7 research grants
and structural programs and subsequently Horizon2020%?° to this concept. Then, we
began to see very innovative large projects led by major European cities such as
Amsterdam, Barcelona, Helsinki, Manchester, ...

From that moment on, every relevant city wanted to address the issue and position
itself as an innovative city: the competition to attract talent was intensifying with
the evolution of information technologies. Thus, groups of cities, associations such

as Eurocities??!, Major Cities of Europe???

and others were organized to jointly
access European funding. In addition, each country developed its events and
meetings to discuss the issue and share experiences. The world's largest SmartCities
event, the SmartCity Expo & WW Congress?? held in Barcelona every November,
started in 2011, as a show about the latest state of the art in technology applied to
cities. It is very remarkable that it is an atypical event, where demand and supply
are together in the same expo. Thus, technology companies showcase their latest
innovations in front of city stands that also show their latest projects, in their
eagerness to demonstrate their leadership in innovation and their attractiveness.
The SmartCity concept receives different definitions depending on who proposes
them.

Professor Albino?* and Gil-Garcia?® mention no less than 20 definitions from
different authors in their research.

The most technological entities rely more on the technology role, while politicians
and civic organizations highlight the improvement in the citizens quality of life.
As examples of definitions loaded towards the technology side, we mention:

220 EU Horizon2020 https://ec.europa.eu/programmes/horizon2020/en retrieved by Aug 2018

221 Eurocities Association http://www.eurocities.eu/ retrieved by Aug 2018

222 Major Cities of Europe Association. https://www.majorcities.eu/ retrieved by Aug 2018

223 SmartCity Expo http://www.smartcityexpo.com/en/home retrieved by Aug 2018

224 ALBINO, V., BERARDI, U. & DANGELICO, R.M. “Smart Cities: Definitions, Dimensions,
Performance, and Initiatives.” Journal of Urban Technology, 2015, vol. 22. No.1 Routledge.
Taylor&Francis Group, pp.4-8 https://doi.org/10.1080/10630732.2014.942092

225 GIL-GARCIA, J.R., PARDO, T. & TAEWOO, N. “What makes a city smart? Identifying core
components and proposing an integrative and comprehensive conceptualization Information”
Information Polity, vol 20, nol. 2015. 10S Press, p.64
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Borrowing from the Smart Cities Council??® (a group of leading companies advised
by top universities, research laboratories and standardization bodies aiming to help
or sell consultancy services to cities) definition of the term, “a smart city uses
information and communications technology to enhance a city’s livability,
workability, and sustainability”. “A city in which digital technologies are integrated
into all the functions of the city”. “We envision a world where digital technology
and intelligent design have been harnessed to create smart, sustainable cities with
high-quality living and high-quality jobs.” ““A Smart City can be defined as multiple,
integrated information and communication technology, as well as the Internet of
Things, (IoT) solutions to manage the assets and operations of a city. The 10T is
challenging the way people live and work, and how government and businesses
interact. This new ecosystem forms the foundation of Smart Cities.”. Even
Wikipedia definition??’ is very technology driven: “A Smart city is an urban area
that uses different types of electronic Internet of things (1oT) sensors to collect data
and then use these data to manage assets and resources efficiently. This includes
data collected from citizens, devices, and assets that is processed and analyzed to
monitor and manage traffic and transportation systems, power plants, water supply
networks, waste management, crime detection, information systems, schools,

libraries, hospitals, and other community services.”

What constitutes a SmartCity is not well defined. In the broadest sense, a Smart
City is one that uses electronic means to provide services to its residents. The value
of the data that comes mainly from the IoT world and that allows us to control the
city from the physical point of view is emphasized. In these definitions, human
issues and the citizen's role are presupposed, but not specified. With the arrival of
Artificial Intelligence, you have the opportunity to turn all that huge mountain of
data into knowledge and bring technology closer to the citizen (which is very well

equipped with a smartphone). But there is also the friction??® of super-automating

226 gmartCities Council https://smartcitiescouncil.com/ retrieved by Oct 2018

221“SmartCity” Wikipedia https://en.wikipedia.org/wiki/Smart_city retrieved by July 2019
228 ROSENBAUM, D. “All hail the Al overlord: Smart cities and the Al Internet of Things”
ARSTECHNICA published by Dec2018 https://arstechnica.com/information-
technology/2018/12/unite-day3-1/ retrieved by Jan 2019
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or dehumanizing the city management, regulating the artificial intelligence ethical
limits and establishing the trust boundaries between what a city official should
continue to do and what an automated system can do instead.

On the opposite side, criticisms have arisen around the exaggerated value given to
the SmartCity concept, used by many cities as part of the its image and brand and
the fascination for new technologies, forgetting about citizens. This article?® is very
critical and even talks about ‘stupid’ SmartCities. It is explained that a truly
intelligent city must leave room for spontaneity, participation and grassroots citizen
initiatives. Instead of so much control, it should collect diversity and offer
transparency by default in all activities. The city must be only a reflection of its
citizens and their collective desires.

From the most human point of view, highlighting the quality of life improvement
as the main objective with technology as a means, we can find some definitions
from politicians:

“A smart city involves relevant use of new technologies to serve the daily needs of
city residents, equitably shared technological progress, accepted by residents who
perceive an answer to their needs, after being informed, made aware and
encouraged to express their needs and participate.”

Miguel Gamifio (former CIO of San Francisco and CTO of New York City)?°
“When I think of technology and investing in a SmartCity, it’s how a city adapts
what it does using data to get on the front end of a problem, rather than on the back
end. Technology is a means, not an end, to help the public. >t

Rahm Emanuel, Mayor of Chicago.

229 KEETON, R. “When Smart Cities are Stupid” International New Town Institute, published by
Jan 2019 http://www.newtowninstitute.org/spip.php?article1078 retrieved by Feb 2019

230 ALPHONSE, L. “New York City CTO Miguel Gamino Aims to 'Make Sure Technology Is
Working for People” USNEWS published March 2018, https://www.usnews.com/news/best-

states/articles/2018-03-16/new-york-city-cto-miguel-gamino-aims-to-make-sure-technology-is-

working-for-people retrieved by Aug 2019

Z1 WALKER, B. “Big mayors talk big plans at Smart Cities New York 2018” HERE360, published
by May 2018. https://360.here.com/big-mayors-talk-big-plans-at-smart-cities-new-york-2018
retrieved by May 2019
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“The objective is to promote cities that will provide their citizens with essential
infrastructure and decent quality of life, in a context of sustainable development
and by applying smart solutions. This development must be inclusive”.

Ministry of Urban Development of the Government of India.?*?

Obviously, the most commonly accepted definition is a balanced midpoint between
latest state-of-art technology use for the benefit of fully engaged and participative
citizens.

Today, however, we are starting to see the turn from the very focused on sensors
and data first SmartCities to some new approaches that, taking advantage of
technology, involve not only the city government, but also citizens, visitors and
companies in a smart and connected ecosystem.

It is about improving the citizen experience by operating at the intersection of 3D:

Data, Digital and human-centered Design?3?

. Data is key and is the information base
that inhabits the rest. As Barcelona Mayor Xavier Trias once said "To rule the city
| just need data, not opinions, rumors or partial surveys. Give me data and we will
make decisions"” (SmartCityExpo, 2014). The objective is to allow a better decision-
making process through the use of data by all interested parties: government,
companies and citizens.

The focus of any smart city should be its people, providing benefits such as:

* A better quality of life for citizens and visitors.

« Security and physical and virtual resilience.

* Economic competitiveness to attract industry and talent.

* Environmental sustainability.

Another balanced definition comes from the United Cities and Local Governments
Association (UCLG)?*: “A city can be defined as a SmartCity when it shows good
performance in these three fields (Entrepreneurship and generation of economic
activity, Knowledge and Talent, Digital Society and Economy), and when it has

232 «“SmartCities Mission”. Government of India, https://www.india.gov.in/spotlight/smart-cities-

mission-step-towards-smart-india retrieved by Aug 2019
233 EGGERS, W.D. and SKOWRON, J. “Forces of change: Smart cities” Deloitte Insights.
Published by March 2018 https://www?2.deloitte.com/insights/us/en/focus/smart-

city/overview.html retrieved by July 2019

234 UCLG - United Cities and Local Governments https://www.uclg.org/en retrieved by July 2019
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been built based on a Smart combination of elements (communications,
infrastructure, economic development) and on purposeful and independent citizen
activities (participation, education) that make sound management of the available
resources through open governance”?%

Aligned with this citizens quality of life by means of technology solutions, we can
find the next definition by Intel and its research body, Juniper:

“A Smart City is an urban ecosystem that places emphasis on the use of digital
technology, shared knowledge and cohesive processes to underpin citizen benefits
in vectors such as mobility, public safety, health and productivity. >

Same approach from Japan: “A smart community is a community where various
next-generation technologies and advanced social systems are effectively
integrated and utilized, including the efficient use of energy, utilization of heat and
unused energy sources, improvement of local transportation systems and
transformation of the everyday lives of citizens.”?’

Since 2005, the European Union (EU) has dedicated increasing investments to
design a smart urban growth strategy for its metropolitan city-regions. The EU has
developed a series of programs under the ‘Europe Digital Agenda’?3. According to
this digital agenda, the EU aims to achieve: "A smart city is a place where
traditional networks and services become more efficient with the use of digital and
telecommunications technologies, for the benefit of its inhabitants and businesses.
With this vision in mind, the European Union is investing in research and

innovation in ICT and developing policies to improve the quality of life of citizens

235 «gmartCities Study 20177, UCLG Committee Digital and Knowledge-Based Cities, Bilbao, 2017,
p.13
236 “«SMART CITIES — WHAT’S IN IT FOR CITIZENS?” Juniper Research / Intel

https://newsroom.intel.com/wp-content/uploads/sites/11/2018/03/smart-cities-whats-in-it-for-

citizens.pdf retrieved by Jan 2019

237 Japan Smart Community Alliance, Kawasaki https://www.smart-japan.org/english/ retrieved by
Jan 2019

2% “Digital Single Market. Policy. Smart Cities” European Union https://ec.europa.eu/digital-

single-market/en/smart-cities retrieved by July 2019
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and make cities more sustainable in view of Europe's 20-20-20 goals.” (By 2020,
all EU cities should achieve:?%

e 20% reduction in greenhouse gas emissions (since 1990 levels)

e 20% of the energy consumed from renewable energy.

e 20% improvement in energy efficiency (reduction in consumption per unit

-person, household, public transport route)

In addition to this balance between quality of life and use of latest technologies, we
can't forget the permanent urban development (the physical evolution of the city),
which is transforming the city shape and identity in the mid-long term.
A Smart city is defined as an integrated system that interacts with human and social
capital using Information technologies solutions. Its objective is to efficiently
achieve city sustainable development goals and quality of life, based on the
cooperation between different social agents like Citizens, City Managers,
Urbanists, Technologists, Universities and entrepreneurs. In this context, smart
cities are becoming the solution for achieving a more sustainable urban
development while increasing the citizens quality of life through the use of new
technologies.?*°
A good integration of these three components come from this BSI Group definition:
“A city is smart when it displays effective integration of physical, digital and human
systems in the built environment to deliver a sustainable, prosperous and inclusive
future for its citizens.”?*!
Other definitions:

e “Asmart city is a developed urban area that creates sustainable economic

development and high quality of life by excelling in multiple key areas;

economy, mobility, environment, people, living, and government. Excelling

23%Climate Action”  European Union https://ec.europa.eu/clima/policies/strategies/2020 en

retrieved by July 2019.

240 NEIROTTI, P. et al. “Current trends in Smart City initiatives: Some stylized facts.” CITIES, vol
38, ELSEVIER, Torino, 2014. p.25 http://dx.doi.org/10.1016/j.cities.2013.12.010

241 “Making Cities smarter. Guide for city leaders: Summary of PD8100 ”. BSI group for UK

Department for Business, Innovation & Skills. London, p.2
https://www.bsigroup.com/L ocalFiles/en-GB/smart-cities/resources/BSI-Making-cities-smarter-
Guide-for-city-leaders-UK-EN.pdf retrieved by Jan 2019
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in these key areas can be done so through strong human capital, social
capital, and/or ICT infrastructure.”?*? (Business Dictionary) | very much
like this conceptualization of the three components (people, city urbanism
and technology)

e “A smart city is a municipality that uses information and communication
technologies to increase operational efficiency, share information with the
public and improve both the quality of government services and citizen
welfare.” (IoT World)?*® This definition is more focused on technology

serving humans.

Finally, let’s go to check the standards bodies’ definition. The current working
definition from the ISO Board Smart City Advisory Group is ...

“A ‘Smart City’ is one that...

... dramatically increases the pace at which it improves its social economic and
environmental (sustainability) outcomes, responding to challenges such as climate
change, rapid population growth, and political and economic instability ...

... by fundamentally improving how it engages society, how it applies collaborative
leadership methods, how it works across disciplines and city systems, and how it
uses data information and modern technologies...

...in order to provide better services and quality of life to those in and involved with
the city (residents, businesses, visitors), now and for the foreseeable future, without
unfair disadvantage of others or degradation of the natural environment.”?44

The Swiss definition from ETH Zirich University is aligned with previous, but puts
special emphasis on sustainability, energy efficiency and decarbonization:

"Smart City characterizes a city that:

242 Business Dictionary http://www.businessdictionary.com/definition/smart-city.html retrieved by
Aug 2019

283 “IoT Agenda.” TechTarget. https://internetofthingsagenda.techtarget.com/definition/smart-city
retrieved by Aug 2019

244 WELCH, D. and DADAGLIO, F. ISO Member “ISO Smart Cities Key Performance Indicators
and Monitoring Mechanism” 1SO, ITU Forum on Smart Sustainable Cities, 2015, Abu Dhabi, p.17
https://www.itu.int/en/ITU-D/Regional-Presence/ArabStates/Documents/events/2015/SSC/S6-
MrDWelsh_MrFDadaglio.pdf retrieved by March 2019
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.- systematically applies information and communication technology as well as
technology conserving resources on its way to post-fossil society

.- intends to become independent of fossil energy carriers on the long run

.- connects new technologies for infrastructure, buildings, mobility etc.

.- uses resources such as energy or water as efficiently as possible.

.- anticipates and realizes future sustainable forms of mobility and the necessary
infrastructure.

.- forces integrated (city) planning processes, e.g., for energy planning

.- creates the spaces for innovation and the testing of new ideas (cleantech)

- installs management systems (‘Good Governance’) to enable optimized
leadership in the different areas and - through a holistic controlling - for
developments to be reported in a measurable and verifiable manner.

.- provides the appropriate personal and financial resources

The integration and interconnection of these areas is the characteristic of a smart
city with the aim of realizing the potential for ecologic and social improvements.”?#
In summary:

The SmartCity concept is very wide and no one can say with sharp precision what
it refers to or not. But everybody in the cities’ arena is talking about it from many
different angles. Although there is no standard definition and even the 1SO Board
approach is very ample in areas and topics to consolidate and integrate, let me try
to find a common template. The SmartCities umbrella includes any kind of
technology applied to cities to provide value in many different areas, always placing
the citizen at the center as user, beneficiary, passive or active contributor, and

always under the inspiration from the UN SDG (Sustainable Development Goals)

2030 Agenda. Obviously, SmartCities trend is here to stay, it's works in progress
and every city has to set priorities according to its needs. So, the main first tough
decision is where to start from, how to set priorities and assign the scarce available
resources to make the greatest advance and improvement.

What our SmartCity may be is based on our hopes and our dreams, and relies on

our execution capacity, leadership and available resources.

245 SCHMITT, G. “SmartCities ” Spring Semester 2017, ETH Ziirich p.10
http://www.ia.arch.ethz.ch/wp-content/uploads/2017/02/L01-Intro-Smart-Cities-FS-2017-

170220.pdf retrieved by Aug 2019
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OK, but what are those areas to consider so we can make a first assessment on
where we are, what achievements we want to accomplish and assign resources?
Again, there are abundant proposals from most technological providers, and
thousands of available solutions to impact. Most are grouping those areas in some
few 6 to 10 mains, integrated or correlated between them.

There are dozens, but let me show just four examples:

One of most famous is Boyd Cohen’s Smart City wheel, where this urban and
climate strategist describes 6 main areas and 18 subareas for action around
SmartCities. See figure 32

In figure 33, we can see the approach from IoT World. Very technological driven,
citizen is placed just into one area as ‘Smart/Digital Citizens’, mixing city areas in
parallel with specific technologies like OpenData or Wi-Fi.

KPMG, in its 53-cities Benchmarking City Services®*® Analysis simplifies on these
12 basic functions to assess city services quality: Road access, Transit, Small and
medium enterprise development, Building permit and enforcement, Park access,
Recreation facility access, Drinking water supply, Wastewater removal, Storm
water drainage, Fire rescue, Garbage collection, Waste diversion and recycled
waste collection.

In figure 34, Deloitte proposes six main areas surrounded by general objectives,
necessary infrastructure and associated strategy. From the inner core focus on the
three fundamental objectives (Economic Competitiveness, Sustainability and
Quality of Life), the information and communications technology infrastructures
together with the analysis and security tools allow us to address the six development
areas under the strategies of Collaboration, Transparency, Inclusion and
Engagement. Very complete, it does not contemplate the physical urban
infrastructure transformation.

In figure 35, The Boston Consulting Group focuses on technology for six
fundamental areas, placing the citizen in one of them ‘Smart social’.

It seems clear that the SmartCity concept is multidimensional, trying to describe the

‘what to do’ and the ‘how to achieve it’ by using latest technologies.

26 BEATTY, S. & MITCHELL, A. Benchmarking city services. 2017. KPMG International,
Canada p.7 https://assets.kpma/content/dam/kpma/xx/pdf/2017/10/benchmarking-city-

services.pdf retrieved by Aug 2019
167


https://assets.kpmg/content/dam/kpmg/xx/pdf/2017/10/benchmarking-city-services.pdf
https://assets.kpmg/content/dam/kpmg/xx/pdf/2017/10/benchmarking-city-services.pdf

BY BOYD COHEN

odal acces® Education

Mixed-m

Figure 32. Boyd Cohen’s SmartCity wheel®*

Smart
government Smart health E

Figure 33. 1oT World SmartCities Components.?*8

247 COHEN, B. “SmartCities Wheel” https://www.smart-circle.org/smartcity/blog/boyd-cohen-the-

smart-city-wheel/ retrieved by Aug 2019
248 «1oT World SmartCities Components. 10T Agenda.” TechTarget.
https://internetofthingsagenda.techtarget.com/definition/smart-city retrieved by Aug 2019
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Figure 1. Deloitte smart city framework
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Figure 35. SmartCities Platform by The Boston Consulting Group250

2499 EGGERS, W.D. and SKOWRON, J. “Forces of change: Smart cities” Deloitte Insights.
Published by March 2018 https://www?2.deloitte.com/insights/us/en/focus/smart-

city/overview.html retrieved by July 2019
250 RUBEL, H. “Smart Cities — how to master the world’s biggest growth challenge” Boston
Consulting Group, 2014. Slide 14
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From Objectives POV

Deloitte described the three fundamental SmartCity objectives as Economic
Competitiveness, Sustainability and Quality of Life. This leads us to think about
three main City models depending on the weight each city puts on each of them.
That way, we can talk about Business/Competitive City, Eco/Sustainable City and
Human/Citizens/Liveable City. These different weights are associated to political
orientations and electoral promises. Typically, conservative/right wing are more
focused on Business/Competitive while socialist/left wing are talking more about
Eco/Sustainable. Human/Citizens/Liveable City is in the program from everybody,
even from those Populists, but from different interpretations. Anyway, this varies
from city to city, and sometimes is too much linked to the Major’s willingness and
leadership.

Business/Competitive City

With the incessant globalization, cities face the challenge of continuously maintain
and improve their competitiveness. From this point of view, everything should be
prioritized in the SmartCity plan to make the city more powerful and solid to
develop the local economy and attract external investors. All other components will
come later as a consequence. Therefore, the collective enrichment of the city /
region, the development of growth factors and the ability to attract investment, are
now the most important objectives for large urban agglomerations, competing for
the international status / recognition of Smart city. A good example of this objective
as the core one is taken by UK Innovation research agency Future City Catapult?®®:
“The digital technologies deployed (at Smart City Demonstrators) help address
environmental, economic and financial challenges. A successful outcome is market
creation and investment for businesses and SMEs and the creation of an exciting
and healthy environment for citizens to live, work and play.”

There are here two main motions in this Business focus objective:

External focus (inbound)

21 “SMART CITY DEMONSTRATORS. A global review of challenges and lessons learned.”

UK Innovation research agency Future City Catapult https://futurecities.catapult.org.uk/wp-

content/uploads/2018/03/Hyperconnected_smart-city-demonstrators_v3.pdf p.3
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The main objective is to attract multinationals and their investments in
manufacturing, retail or operations plants and research. Especially relevant are
technology companies (digital giants) and financial companies. We are seeing how
Amsterdam, Dublin, Paris and mainly Frankfurt are currently competing (2019) to
attract financial companies that are divesting in London due to the impending
Brexit. It is necessary to adapt local universities to generate the requested talent.
The priority objective of this SmartCity strategy is external, it is external marketing,
‘selling’ the city attractiveness to attract investments.

Local economic development objective (outbound)

This other direction of economic development is linked to the previous one. The
idea here is to encourage the creation and development of local service companies
to complement the installed multinationals and in parallel, innovative new
companies that are going to be projected internationally.

Therefore, all ‘smart’ actions that offer the best quality of life for international
companies’ expatriate executives and retain young local talents by stimulating the
generation of new innovation companies from university clusters, should be
prioritized.

Eco/Sustainable City

The term sustainability is often reduced to ecology, although with the global
warming threat strong initiatives have been developed such as the Paris agreement
and the C40 manifesto and many others that point to cities decarbonization and
increasing investments in electrification, energy efficiency and circular economy.
The new generations remarkably appreciate the concept of ‘GreenCity’, so cities
are increasingly committed to this goal and dedicating significant investments.

“At Helsinki, the Sustainable Development Goals turn from the agenda into action

especially at the city level”.?? Jan Vapaavuori, Mayor of Helsinki

Human/Citizens/Liveable City.

252 “From Agenda to Action The Implementation of the UN Sustainable Development Goals in
Helsinki 2019”. City of Helsinki, 2019, p.2 https://www.hel.fi/static/helsinki/julkaisut/SDG-VLR-
Helsinki-2019-en.pdf retrieved by Aug 2019.
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In this third approach, which is still a minority in the world, the citizen quality of
life and social interaction are the main priority. For all other kind of projects, citizen
are passive actors like in a guinea-pig approach, in which city managers only want
to analyze their reactions to the developed innovations. Business City obviously
tries to promote citizen’s wealth and Sustainable/Eco projects make city more
liveable, more ecologically pleasant. In this model, Citizen impact is not a
consequence, but the main action point, then sustainable and business goals are
achieved. Cities like Sao Paulo and Medellin are convinced that if they focus on the
citizen then the business objective will come.

“If I look only for business, I miss out on the potential of the city. | miss out on the
inclusive city and the sustainable city, connected, even in safety. The least important
factor is the business aspect. The focus is on the citizen. When the goal is the citizen,
the business environment gets built as a consequence.”?®® Jodo Octaviano de
Machado Neto, Mobility & Transportation Secretary, Sao Paulo.

Medellin (Colombia) has evolved from being one of the most dangerous cities in
the world under the social disaster caused by Escobar’s drug cartel, to become one
of the most innovative SmartCities in Latin America, with a priority focus on
integration and equity in the access to social assistance by all population segments.
It is based on building a strong identity around progress and innovation led by
trusted leaders. Although these advances need technology, the technicians who
implement them smile and get surprised at their high humanistic content. Over
dreaming of the enrichment of the city, being technologically attractive and purely
ecological, Medellin has based its transformation on social cohesion and the rebirth
after the past social chaos.

Citizen-Centric functions.

Helsinki 2017-2021 City Strategy®* aims to make Helsinki “the most functional
city in the world”. Citizen-centric seems to be a secondary objective behind the
Eco/Sustainable City (carbon neutral target). But this concept of functionalism

improves the quality of life from all its angles. All city administrative processes

%3 CATHELAT, B. SMARTCITIES SHAPING THE SOCIETY OF 2030, UNESCO and
NETEXPLO, Paris, 2019 p.99

24 City of Helsinki https://www.hel.fi/helsinki/en/administration/strateqy/strateqy retrieved by
Aug 2019
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simplification and acceleration, digitalization projects, free Wi-Fi access in public
spaces, advanced citizen services in a safe and clean city are contributing to
economic growth and improving governance transparency. It is clear here that the
Citizen City is not reluctant to endorse new technologies, just the opposite as
citizens are more and more digital and technology is not an external tool anymore,
but something familiar they daily use. Generation Z are digital natives, so using the
latest technologies is natural for them.

Finally, technology allows citizen to take a more active role in the city management
and future development. They can become active actors on improving their quality
of life. After some failed attempts to involve citizens in large-scale decisions, such
as urban planning or heavy investments (citizens do not know in general about
urban planning and for that, the city has its own qualified technicians), it seems
obvious that citizen involvement should start from the neighborhood or district, so
an environment they live closer and know better, and based on providing ideas and
opinions about things they quite well know or suffer from or enjoy every day.
Citizens feel more empowered and listened, and while taking responsibility for
producing cooperation and collective knowledge, they also gain more self-respect
as a community. In addition, the proud-of-belonging feeling is growing and the
links with the city are reinforced. This is very relevant for those talented citizens
who will feel themselves more comfortable here, so the chance to explore other
attractive cities will decrease. There are many initiatives aimed to generate this
collective shared participation. City Apps, participatory budgets, feedback and
reporting tools, chatbots are very common in the most advanced cities. The concept
of small testing, then massive deployment is widely used thru the concept of
‘citylabs’, also promoting the local innovation and new companies’ creation.
Helsinki is continuously testing this thru the Forum Virium?®® in the district of
Kalasatama in wellbeing services, Jatkésaari in Mobility, and many other projects.
Citizens active participation is also promoted with incentives to recycle, use bicycle
(Rotterdam) or reduce use of car, civic behaviors (like the project we mentioned
from City of Cascais (Portugal)). This collaboration is even materialized in real

brick & mortar actions like co-building social houses in Chile. Pritzker prize

25 «“Helsinki’s citylab”. Forum Virium. https://forumvirium.fi/en/ retrieved by Aug 2019.
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awarded architect Alejandro Aravena developed a project in lquique®® to build
social houses, or better to say, build half-a-house, allowing the citizens to complete
it by themselves. This is reducing the cost, allows to place the houses in a better-
connected space (not very far from center), creates the I-did-it-myself sentiment
and helped transform a slum into an integrated neighborhood. Project tries to
overcome our cities the circle of poverty and inequity, while promoting self-
development, not just another basic social expense. See figure 36.
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Figure 36. Quinta Monroy Aravena’s half-a-house social housing concept

So, a SmartCity model is a balance between these three non-divergent, overlapping
objectives: A Business/Competitive  City, Eco/Sustainable City and
Human/Citizens/Liveable City?®’. We can say that it should be a lineal combination
of them where the associated weights to each one are set by politics, starting and
final destination, funding and external cooperation (Public-Private-Partnership or
similar). On the other hand, a good SmartCity plan can’t forget any of them.
Technology is omnipresent, as a great overall enabler.

2% Quinta Monroy Housing. Iquique (Chile) https://www.architectmagazine.com/project-

gallery/quinta-monroy-housing_o retrieved by July 2019
27 CATHELAT, B. SMARTCITIES SHAPING THE SOCIETY OF 2030, UNESCO and
NETEXPLO, Paris, 2019 p.103
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2.2 Why SmartCities?

The motivations to invest in the SmartCity concept respond to a global trend and to
each city specific needs. In parallel, there are some internal motivations aimed at
offering the best service to citizens and other external, within a global competition,
positioning the city as an attractive place for talented citizens and investors. We
have already studied the growing urbanization trend and the increasingly important
role of cities in world development. This positioning makes cities accelerate the use
of all available technologies to improve their internal services and their external
projection. Being more relevant in the international context, mayors also have
greater responsibility and awareness. In many countries, the mayor of the country
capital seems to be only one step away from being a future prime minister.
Citizens increasingly see the central government as a group of politicians who only
talk about macroeconomic issues, direct taxes and international issues, which are
perceived as very distant from everyday reality. On the other hand, the city is
perceived as closer and local political actions have a clearer and more concrete
effect on the citizens lives. In a context of military peace and economic stability,
issues related to defense or macroeconomics are of little concern if they are
compared to daily local conditions. In parallel, citizens are increasingly digital, and
the penetration of Smartphones exceeds 100% of the population, which requires a
local electronic administration that offers comparable quality services to those from
the private sector. In addition, technological evolution allows the provision of
electronic services, massive data capture from sensors (IoT world) and the use of
advanced Artificial Intelligence systems at very cost-effective way. These costs
mean a fraction of the associated cost of offering them face-to-face or by telephone,
so that technological innovation enjoys all the advantages: improvement in current
service and quality of life at lower costs and provision of new advanced services at
acceptable and justifiable costs. We cannot talk about ROI (Return of Investment)
as it is said in the private sector, but we can quantify the return on service
improvements, time savings for civil servants and citizens and return on
institutional objectives improvements or achievements.

From an internal point of view, making the city a more comfortable, safe,

sustainable, connected and vibrant economy place is all city politicians and
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managers mission. And for that, technology is no longer a plus, but a must-have. It
Is unimaginable to enjoy the services and quality of life we already have today
without the right technology fundamentals. Just as it is unthinkable to look to the
future (Al, 5G, autonomous cars, ..) without placing technology, and therefore, the
concept of SmartCity as the indispensable means.

From the external point of view, within the unstoppable globalization process, our
cities compete in a global context for becoming a reference in innovation, relevant

in the international decision making and a beacon in attracting talent.

The competition for talent

As we have already studied, cities are globally competing to retain and attract talent.
Talent is the key to the city economic development. Without talent or sufficient talent,
the city is not innovative, it does not generate enough wealth or employment, it is not a
powerful new initiatives leader. And even worse, the talent attraction has a positive
acceleration feedback: talent calls talent but also the opposite, the lack of attractiveness
makes talent migrate so chances of being attractive are getting reduced. It is therefore a
fierce competition to achieve this resource: talented citizens.

We talked in chapter 1 about the 3T's as a recipe for the city prosperity (Technology,
Talent and Tolerance), as the magic equation to boost economic growth. Cities must
rule with sufficient tolerance to allow immigrants to get access to the city to work and
develop new ideas and business opportunities, attracting talented citizens and investors
and using technology as an enabler for this transformation. Technology is the key
component of this trilogy. Other authors assume that a modern city is tolerant enough
by default and they exchange this T (Tolerance) by Trade, giving importance to
international commerce relations or to the city credibility in the business area.
(Technology + Talent + Trade). Other authors add the term ‘climate change’ as a
fundamental factor to attract new talent generations: so, they get Talent + Technology +
Climate change as key axes of the future city.

For all this, it seems clear that there is a kind of cold war or hidden competition for talent
among the most important cities in the world.

There are many more things that | admire than | detest from the American way of life.

One of those that | like best is its pragmaticism and lack of hypocrisy in matters that
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could be controversial, but that everyone previously knows and assumes. And this is
one of them. We can find direct offers to talented citizens to move to a certain US city.
They offer them all kinds of grants, even paying for their pending studies loans if they
commit to live and settle up new companies in that city/state for a period of time. It
seems reasonable to me to offer grants or scholarships to study in your own city / state,
but it surprises me that rural or not as attractive as main cities areas literally go to ‘catch
/ fish talents” where they are been nurtured (in cities with the best universities). Some
examples:

Kansas offering to pay off student loan debt if they move there and stay. Other cities
also offering grants for house building.® Another 5 US Cities with different grants if
you move there.?*® If you plan to move and start a business of a company, then these 37
US States offer you different grants and incentives. See full guide.?®°

This ask for talent is happening globally. In Portugal, they are calling back with tax
incentives all talented emigrants who decided to leave. They offer tax breaks, help
with relocation and more.?®* A Finnish friend living in Spain is receiving a call
every 6 months literally saying: ‘We need you back. Your country needs you. How
can we help you make that decision?’ Ireland has as well active policies on this.
We also talked about the 4th Industrial Revolution and the role of talent. This era
of change is definitely marked by Artificial Intelligence and Robotics. Many
decades ago, scientists already designed algorithms and systems based on Artificial
Intelligence (Al). They were never released because of the lack of good and massive
data to build and debug the model and computing capacity to obtain results in a

reasonable time, tending to real time. It is today when the massive data acquisition

28 BERGER, S. “These towns will help pay off your student loan debt if you move there.” CNBC
Make it. Published by Jan 2018 https://www.cnbc.com/2018/01/03/us-towns-that-offer-financial-

incentives-to-live-there.html Retrieved by Aug 2019.
29 WHITE, M. “5 U.S. Cities That Will Actually Pay You to Move There” Moving.com published

by June 2017 https://www.moving.com/tips/5-us-cities-that-will-actually-pay-you-to-move-there/
retrieved by Aug 2018.

260 Business Facilities. https://businessfacilities.com/state-by-state-incentives-guide/ retrieved by
Aug 2019.

21 ELLIOT, D. “Portugal wants its emigrants back — so it’s paying them to return” World

Economic Forum published by Aug 2019 https://www.weforum.org/agenda/2019/08/portugal -

emigration-incentives-population/ retrieved by Aug 2019
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environments (loT and other BigData) and the huge data processing power from
Cloud DataCenters allow Avrtificial Intelligence to impact on all human spheres, not
just the very technological ones as a manufacturing plant or retail business, but also
those that connect with people, such as the services offered by a city. This makes
people with skills to work in Artificial Intelligence highly demanded.

That way, companies look for roles with the 3 D's: Developers, Designers, Data
scientists. It is the human part of Artificial Intelligence. And even beyond, HR
departments must seek disruptive roles in this new digital world, such as cognitive
data managers, privacy auditors, product incubation managers, blockchain
specialists, behavioral scientists, geospatial engineers, ethics advisors and emerging
technology specialists.252

For ATKearny, as reported into his famous “Global Cities Index”, talent or human
capital is the key differentiator for competitive cities. And the talent is growing
from inside, but also coming from outside in a global competition.3

This competition for talent is also affecting the negotiations of the treaty between
the USA and China. President Trump does not want young Chinese talents to be
trained and obtain the know-how from American universities. 26*We are clearly in
a global war for talent. In other words, talent is considered a fundamental strategic
asset in the trade agreement. It is the element that can make a country lead the world
future or be relegated to a secondary basic service provider role.

Another factor that increases the value of talent is the decline in birth rates in the
most advanced countries. This lack of young talent makes the HR departments pay
make special efforts to retain this profile of workers. A profile of young people
from Millennial Generation and Generation Z, which as we studied in the previous

chapter are not easy to retain and motivate. New strategies are been developed in

%2 SNYDER, S. “Talent, not technology, is the key to success in a digital future”, World
Economic Forum published by Jan 2019, https://www.weforum.org/agenda/2019/01/talent-not-

technology-is-the-key-to-success-in-a-digital-future/ retrieved by Aug 2019
283 MENDOZA, A. and DESSIBOURG-FREER, N. “Talent makes the city””, THE HILL, published
Jun 2019, https://thehill.com/opinion/finance/448371-talent-makes-the-city retrieved by Aug 2019.

24“Trump’s Next Trade War Target: Chinese Students at Elite Schools” Bloomberg published by
June 2019 https://www.bloomberg.com/news/articles/2019-06-03/trump-s-next-trade-war-target-

chinese-students-at-elite-schools  Retrieved by Aug 2019
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this task.”®> At the city level, the game is not only to attract companies and
innovative businesses, but to create a vibrant attractive city which will motivate this
target to move there.

In this situation of talent search, countries want to filter among potential citizens
who apply for residence or a work permit or VISA to favor those who will generate
wealth and development due to their skills and work compared to those who simply
look for a better place to live. and enjoy the social achievements and benefits. This
filter is a complex problem with ethical connotations. Finland and Australia have
seriously considered to set an exam that could determine the question of talent. In
general, the companies HR departments are the best filter. If a company is willing
to hire a foreigner for a highly qualified position and has already found him, we
should give that person all the necessary facilities. It is clear that the company
specialists have made the filter and are willing to bet on that person. Another
criterion is to own a company that is already making some significant revenues in
the country. It is assumed that if you have achieved that it is because you have
enough talent.

And keep an eye on your locals! Given the fierce competition for talent across cities,
dissatisfied citizens will be tempted to leave for more attractive environments.

Look at my TED Talk session: Attractive SmartCities: Contest for Talent?%

An increasingly connected world

With the constant improvements in efficiency in the means of transportation and
the globalization effects, the movement of the so-called ‘digital nomads’ has been
created. We can find workers from virtual services companies that are located in
very remote locations scattered throughout the world. They are people with the

talent, skills and needed languages to be able to develop their work in any place that

265 ALLAS, T. et al “Confronting overconfidence in talent strategy, management, and

development” McKinsey published by June 2019, https://www.mckinsey.com/featured-

insights/talent-management retrieved by Aug 2019

%6 AUTHOR. “Attractive SmartCities: Contest for Talent” TED Talk. Feb 2019
https://www.ted.com/talks/jose_antonio_ondiviela_attractive smartcities_contest for_talent
(SPANISH) or https://www.youtube.com/watch?v=DAABKQRIcM8 (ENGLISH)
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%67 one of the most

offers a good enough connection to Internet. As Carlo Ratti
prestigious city designers, explains, digital nomads do not live in a fixed place, but
instead experience different cities where they quickly integrate. Thus, they take
advantage of the best from these cities at all times and when working or weather
conditions change, or simply when they get bored, they move to another city. “They
meet other people at coworking or co-living spaces”, said the MIT Senseable City
Lab Director.

Cities are adapting to attract these digital nomads. While some cities were already
cosmopolitan and well prepared to host the expatriate, others are actively
developing policies and infrastructure (co-working or smartworking / co-living
spaces) to attract foreign talents.

And we must remember that we are social animals. The most demanded
destinations are the large metropolis, where the density causes creativity to multiply
and development to stimulate.

To verify this, just take a look at the below figure 37. Most cosmopolitan cities are
receiving people from abroad. This movement was not promoted in the past, but
now, there is an ask for foreigners (talented). Vienna should have been included
here as well. Our Europe’s East gate population has this profile: 50% with a
migration background, (they were born abroad or have at least one parent who was),
29 % are non-Austrians and 35% were born abroad.?%®

And if we look at net native-born people living abroad, we can check the below
figure 38 from STATISTA. 2008 Economic Crisis made a clear impact, but the
trend is growing, and that crisis ended by 2012. As we have seen before, many
countries are trying to recover all those locals lost. So definitely, people are in the

move.
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Thirteen cities have populations in which at least a quarter of the
residents are foreign born.

Cities with more than 25 percent of their residents who were born in another country,’
% foreign born per city

83
62
46
39 39 39 3 7

Dubai Brussels Toronto Auckland Los Sydney Singapore London New Melbourne Amsterdam Frankfurt Paris
Angeles York

'Data include 180 countries
McKinsey&Company
Figure 37. McKinsey Analysis of main Cities with largest foreign-born population6®

The Countries With The Most People Living Overseas

Percentage of the native-born population living abroad in 2014
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Figure 38. STATISTA Analysis of % people born in a given country but living in another 27°
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