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About this book 

In 15 themes, this book discusses the challenges that cities face in 
becoming more humane and the use of smart technology as an 
enabler. The result is an urban agenda made up of 75 city actions. 

You can download the English version1 here and the Dutch 
version2 here (both optimized for screen use).  
A Dutch version (A4, optimized for printing)3 can be found here. 

Please note 
I have carefully tried not to violate anyone's copyrights. Please 
contact me in the event of any unauthorized use of images, tables 
or graphs. 

3 https://is.gd/3USroj 
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Prologue 

I can roam around cities for hours. They intrigue me, both positively 
and negatively. I often think how it got this far: in Rome, for the first 
time in my life, I was confronted with the impossibility to cross 
streets. The endless monotonous buildings, whether high-rise or 
low-rise, make me angry because the apparent lack of care for the 
residents. What hurts is poverty: You know that what you see is 
often not the worst. 
There are also very beautiful things, ranging from old historic inner 
cities, emerging urban green, ecological residential areas in Paris, 
slums in Rio de Janeiro that are renovated by residents and the 
efficient transport system that makes Medellín a livable city again. 
 
In cities, all aspects of life appear in compact form. For instance, 
New York, a city I visited recently: Modern architecture, museums, 
the lively art scene, persistent crowds, Central Park. But also, air 
pollution, greenhouse gas emissions, overdue maintenance of the 
infrastructure, endless traffic jams in and around the city, its frayed 
edges, contrast between rich and poor, discriminatory action by the 
police, unprecedented speculation, unaffordable housing costs that 
ban residents and start-ups to the periphery, tens of thousands of 
evictions per year, 80,000 homeless and yet called one of the 
smartest cities in the world. 

                                                        
4 Söderström, O., Paasche, T., Klauser, F.: ‘Smart cities as corporate storytelling’, City: Anal. 
Urban Trends, Culture, Theory, Policy, Action, 2014, 18, (3), pp. 307–320 
5 Hollands, R.: ‘Critical interventions into the corporate smart city’, Cambridge J. Regions, 
Economy Soc., 2014, 9, (1), pp. 61–77 

Forget (for a moment) technology 

In 2017, I became involved in the Amsterdam Smart City 
community. A fast-growing group of interested parties, innovators 
and influencers with a heart for the city and an eye for technology.  
 
Still, my resistance against cities that call themselves smart - which 
Amsterdam does not - has increased in recent years. Ola 
Söderström puts this feeling succinctly when she writes that IBM 
and other technology companies crafted the smart city as a fictional 
story that frames the problems of world cities in a way these 
companies can offer to solve4. These companies have shared their 
technocentric vision of the city with politicians around the world, 
who hoped to attract businesses by having a smart image5. 
 
In 2017 and 2018, I wrote 24 blog posts in which I explored several 
smart cities and aspects thereof. These posts have become 
available as an e-book from August 2018, called Smart City Tales6. 
An article in the IET Smart Cities journal summarizes my criticism of 
the still dominating technocentric vision on smart cities7. You might 
want to follow these link to download both publications for free. 
 
In essence, this criticism is targeting the supposed intrinsic value of 
technology8. Virtually all dominant technologies are driven by 
political goals, commercial interests and the pursuit of power. 
Although the impact of technology has proven to be both 

6 https://www.dropbox.com/s/c9f1v4od86ibaa3/2018 07 30 Smart City Tales.pdf?dl=1 
7 https://www.dropbox.com/s/2592loavrta77m6/SMC-2020-0030-manuscript.pdf?dl=1 
8 Adam Greenfield: Radical Technologies, Verso, New York 2017. 
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destructive and constructive, its benefits are almost always 
unevenly distributed. 
 
As a criticism of the technocentric interpretation of the smart city in 
Barcelona, Francesca Bria, former chief technology officer of that 
city, stated: We are reversing the smart city paradigm. Instead of 
starting from technology and extracting all the data we can before 
thinking about how to use it, we started aligning the tech agenda 
with the agenda of the city9. The same is happening in Amsterdam. 
 
The first step that cities need to take if they are to follow this 
example is to gain a deep and widely supported understanding of 
the challenges they face. The second step is to arrive at a solution 
that will benefit most of the city's residents. At this point thinking 
about the contribution of technology becomes relevant.  

Governance precedes technology.  

Moreover, the impact of technology can be increased significantly 
by combining its use with innovations of a non-technical nature and 
with other forms of societal change. Then it may turn out that 
major steps can be taken with limited resources. In this vein, Ben 
Green calls his latest book: The smart enough city 10. 
  
 

                                                        
9 http://www.wired.co.uk/article/barcelona-decidim-ada-colau-francesca-bria-decode 

Introduction 

In May 2019, I decided to start writing a new series of articles, each 
dedicated to one of the challenges that cities face from a humane 
perspective. Each article should lead to concrete directions for 
solutions, including the contribution of technology. These solutions 
together would be the building blocks for a more humane city. A 
total of 16 themes were discussed, incidentally in a different order 
than listed below: 
 
Sustainable prosperity 
1 Towards ecological and social sustainability: Doughnut city 
2 Limiting global warming: Climate-neutral cities 
3 Reuse of Matter: Circular cities 
 
Industry and technology 
4 Labor and entrepreneurship: Cities of doers 
5 Responsible use of digital technology: Digital-just cites 
 
Well-being, housing and living environment 
6 Care for health: Healthy cities 
7 Care for healthy food: Well-fed cities 
8. Spatial design: Affordable cities 
9. How people live: Fair cities 
10. Experiencing public space: Sociable cities 
 

10 Ben Green: The Smart Enough City. Technology in its Pace to Reclaim Our Urban Future, 
The MIT Press, Cambridge, Massachusetts, 2019. 
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Mobility 
11 Traffic and liveability: Walkable cities 
12 Towards zero road casualties: Traffic-safe cities 
 
Citizens in the center 
13 Urban Democracy: Well-governed cities 
14 Empowering citizens: Cities of commons 
15 Crime, police and politics: Safe cites 
16 Dealing with chronic tensions and acute shocks: Resilient cities 

The publication in front of you is based on these articles11. 

The title of this series Cities of the future: Humane by principle, 
smart by default referred to the fundamental choice to put the 
wellbeing of people and the care for nature in the center of the 
urban agenda. In the words of Julian Agyeman: The need to ensure 
a better quality of life for all, now and in the future, in a just and 
equitable manner, whilst living within the limits of supporting 
ecosystems12. 

Cities of the future: Always humane. Smart 
if Helpful. 

After the exploration of 16 problems that cities face, I have to 
conclude that these problems are overwhelming. Moreover, the 
role of digital technology appears to be smaller than radical societal 
changes. For this reason, the title of this book differs slightly from 

                                                        
11 A couple of chapters has been rescheduled. 

the motto of the original series of articles, namely Cities of the 
Future: Always Humane. Smart if helpful. 
 
Ultimately, the urban agenda consists of 75 city actions. I apply the 
term city actions because the municipal government cannot solve 
the problems on its own. Citizens and their representatives, 
companies and (knowledge) institutions also play a leading role in 
this, often in mutual cooperation. 
 
The chapters in this book, each dealing with one of the 
aforementioned themes, are organized in the same way: 
• Each chapter begins with the challenges that the theme in 

question provokes from a humane perspective. 
• The remainder of the chapter deepens these challenges, 

formulates underlying problems and explores solutions, and 
gives concrete examples of digital technologies and tools that 
might be useful. 

• At the end of the chapter, the solutions are summarized as 75 
city actions, which together might be the urban agenda. If 
applicable, these actions are supplemented with references to 
supporting digital techniques and tools.  

In the selection of digital techniques, the Smart City Solution 
Database and the report Smart Cities: Digital solutions for a more 
livable future were main rich sources. 

12 Ducan McLaren & Julian Agyeman: Sharing Cities, A case for Truly Smart and Sustainable 
Cities.  MIT, 2015, p. 200 
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The donut economy as a starting point 

The donut economy, described by Kate Raworth13 has proven to be 
a useful starting point to formulate the problems for which a 
humane city must provide the solution.  

Model of the donut economy 

                                                        
13 Kate Raworth: Doughnut Economics. Seven Ways to Think Like a 21st-Century 
Economist. Random House Business, 2017. 

Why the comparison with a donut? If you look at the shape of a 
donut, you see two circles (see alongside). A small circle in the 
center and a large circle on the outside 
The smallest circle represents the minimum social goals (basic 
needs). The great circle represents the maximum carrying capacity 
of the planet. 
 
All societies must develop policies in between these two lines. This 
applies to the world as a whole, but also to countries, regions and 
cities. Or as Kate Raworth puts it herself: Human activities in each 
entity must not overshoot its ecological ceiling, thus harming the 
self-sustainable capacity of that entity. At the same time, these 
activities must not shortfall the social foundation of that entity, 
harming its long-term well-being. Between both circles, a safe and 
just space for humanity - now and in the future - is created14. 
The first chapter in this book explores the donut economy in a more 
extended way. 

Towards a widely supported urban agenda 

The challenges that inspired writing the series apply to cities in 
general. This also applies to the formulated solutions. They are the 
result of a well-founded assessment of what is going on in cities and 
what is considered as a solution, starting from a humane 
perspective. That is why I speak of directions for city actions, which 
are intended as a source of inspiration, part of the discussion or 
checklist afterwards. 

14 Kate Raworth: A safe and just space for humanity. Can we live within the doughnut? 
Ofam, 2012:  https://www-cdn.ofam.org/s3fs-public/file_attachments/dp-a-safe-and-just-
space-for-humanity-130212-en_5.pdf 
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The development of an urban agenda for each city in particular is a 
moderated and policy-supported process, involving hundreds of 
people, and can take up to six months to a year. The method of 
deliberative polling15 can prove useful in this regard. But the 
American organization Cities of Services16 has also developed a 
useful model for cities to arrive at a widely supported description 
and approach to urban problems. The outcome of this process is 
not predetermined and requires ‘updates’ to be made on a regular 
basis. The results are also unique for each city, precisely because 
they arise from the problem consciousness of the residents and the 
specific circumstances for each city. 
 
Just as I am opposed to cities presenting themselves as smart cities, 
I find it undesirable for cities to call themselves humane. Modesty 
must prevail. All cities have - in both cases - a long way to go. It 
goes without saying that identifying objectives and actions, and 
regularly reporting on progress is mandatory. 
 
 
The corona crisis 
During the writing of the series of articles, the corona crisis broke out. The 
global impact of this crisis really concerns me. But much of what has been 
written about it also provoked some irritation. Especially speculation 
about its lasting effects. As if the necessity to temporarily keep more 
distance compels us to permanently refrain from densification of our 
cities and the current fear of public transport should lead to a permanent 
choice for the car. However, it may turn out that working from home has 
gained lasting popularity. This also applies to taking the bicycle more 
often and avoiding rush hour traffic. This also helps to make public 
transport more convenient. However, I have deliberately chosen not to go 
along with speculations about alleged (lasting) consequences of the 
                                                        
15 https://cdd.stanford.edu/mm/2019/09/CDD_2019A1RBriefingBooklet.pdf 

corona crisis and what other disasters may be in store for us. The chapter 
about the resilient city offers cues to deal with this type of crises. 
  
 

16 https://www.newamerica.org/political-reform/reports/global-answers-local-problems-
lessons-civically-engaged-cities/ 
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Kate Raworth explains the doughnut principle – Photo:  Amsterdam 
municipality 
 
 

                                                        
17 https://medium.com/age-of-awareness/can-we-achieve-sustainability-while-ignoring-
equality-4503b3954156 

1. 
Towards ecological and 
social sustainability: 
Doughnut cities 

 
Challenges 
 
In no single city all residents have the same level of prosperity nor 
has this prosperity been achieved in a socially or ecologically 
responsible manner. 

Actions at the urban level can contribute to solving this problem if 
they are also oriented to what is happening elsewhere in the world 
now and in the future. 

 
The model of e doughnut economy principle proposed by Kate 
Raworth is a promising starting-point to answer this question. 
Economic growth17 remains a political and economic priority in 
almost all countries. Growth that is measured easily by adding up 
the total amount of financial resources that is spent from year to 
year. Mainstream economic thinking assumes that demand will 
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always grow and that, in an effort to meet this demand, firms will 
deliver an increasing amount of goods and services, resulting in 
never-ending economic growth. In this vision, growth is the main 
goals of a successful economy and the measure of success. 
 
As early as 1968, Robert Kennedy stated in a speech at Kansas 
University: Gross National Product counts air pollution and cigarette 
advertising, and ambulances to clear our highways of carnage. It 
counts special locks for our doors and the jails for the people who 
break them. It counts the destruction of the redwood and the loss of 
our natural wonders18. 

Fifty years later, the ecological and social effects of the dominant 
economic model are more visible than ever.  

 A growing group of people is realizing that the world needs a kind 
of prosperity that satisfices the needs of the entire world 
population - now and in the future – and that comes about in a 
socially and environmentally sustainable way.  
 
Wellbeing Economy Alliance 
In 2017, the governments of Scotland, Costa Rica, Slovenia and New 
Zealand signed a new alliance, the Wellbeing Economy Alliance19.  
Costa Rica is among the top three countries in the world for the well-
being and happiness of their people. The government of New Zealand 
does no longer accept GNP as the supreme measure of progress: We need 
to make sure we are looking at people’s ability to actually have a 

                                                        
18 https://www.jfklibrary.org/learn/about-jfk/the-kennedy-family/robert-f-
kennedy/robert-f-kennedy-speeches/remarks-at-the-university-of-kansas-march-18-1968 
19 https://www.fastcompany.com/2680059/if-you-count-happiness-costa-rica-is-the-
richest-country-on-earth 

meaningful life, an enjoyable life, where their work is enough to survive 
and support their families, the prime-minister said. 
 
The question is how responsible prosperity and a society that is able 
to foster it look like. But first, we have to understand why this kind 
of society has never come closer. 

The trinity of economic growth, inequality 
and environmental decay 

 
Wealth on one hand and poverty and environmental decay on the 
other are strongly connected. This view has been proclaimed by 
Marxists for years but new - less ideologically inspired - research 
using census data from 1980 to 2013 provide evidence that 
economic inequality and regional differences are intertwined. A 
study by Harvard alumnus Robert Manduca, The Contribution of 
National Income Inequality to Regional Economic Divergence shows 
that the growing regional differences within the US are largely a 
product of national economic inequality, in particular the outsized 
economic gains that have been captured by the 1% wealthiest 
people20. This elite with its numerous connections with 
international business and politics is also the main ideological 
source behind the doctrine of endless growth. Its power has 
prevented adequate social and environmental policies for more 

20 https://www.citylab.com/equity/2019/04/economic-inequality-geographic-divide-map-
census-income-data/586222/ 
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than half a century, including the only measures that could have 
prevented global warming, namely the internalization of external 
costs21 and in particular carbon tax22.  
 
The current incentives within business - maximizing profit and 
shareholder value and striving for continuous growth - are not 
compatible with the donut principle. The government should 
therefore encourage companies to reconsider their relationship 
with society. A growing group of "social enterprises" has already 
taken this step and focuses on social goals and considers financial 
goals as instruments to guarantee continuity. 
 
The impact of the transition to environmental and social 
sustainability is illustrated in a series of articles in Fast Company 
Compass23. Apparel and fashion, for instance, have to change 
considerably to align with the doughnut principle. In the first place 
because the low prices for clothing are connected with low wages 
and dangerous and dirty working conditions elsewhere in the 
world. In the second place because dyeing of cotton is a major 
burden on the environment. The movie ‘The True Cost’, available 
on Netflix shows this in a penetrating way. The official trailer can be 
seen alongside24: 
 
 
 

                                                        
21 https://medium.com/@aimunm83/want-to-solve-climate-change-solve-the-economy-
ce516e31d361 
22 https://medium.com/the-sensible-soapbox/british-columbias-carbon-tax-is-working-
3ea81114be5a 

Still, a new report25 Managing the Impacts of Climate Change 2019, 
published by Zurich Insurance Group concludes that the business 
sector as a whole appears to be lacking in ambition on climate 
change.  
 
We Mean Business  
We mean Business is a global coalition of the world’s most influential 
businesses to act on climate change. 87 major companies - with a 
combined market capitalization of over US$2.3 trillion and annual direct 
emissions equivalent to 73 coal-fired power plants - intend to align their 
businesses with what scientists say is needed to limit the worst impacts of 
climate change. Of the 87 companies, the following already have verified 
1.5°C reduction target with respect to greenhouse gas emissions from 
their operations: AstraZeneca, BT, Burberry Limited, Deutsche Telekom 
AG, Dexus, Elopak, Hewlett Packard Enterprise, Intuit, Levi Strauss & Co., 

23 https://www.fastcompany.com/90366994/why-every-industry-in-the-u-s-needs-its-
own-green-new-
deal?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 
24 https://youtu.be/SlwYq7t0ctw 
25 https://biggerpicture.ft.com/global-risks/article/human-side-climate-change-
risk/?utm_source=dianomi&utm_medium=paid 

https://youtu.be/SlwYq7t0ctw
https://youtu.be/XoejXbvjYwc
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SAP, Schneider Electric, Signify, Sodexo, The Co-operative Group and 
Unilever and recently Royal DSM26.  
 

Policy for responsible growth.  

In recent decades, many writers and institutions have described 
how responsible prosperity can be achieved. They have inspired 
governments, at all levels, citizens and businesses to take first, 
albeit mostly limited, steps in this direction. Examples include the 
principles of inclusive growth formulated by the World Economic 
Forum, the UN Sustainable Development Goals preceded by the UN 
Millennium Goals, Al Gore's impressive film Inconvenient Truth, the 
Green New Deal in the US and earlier rather the Report of the Club 
of Rome and the groundbreaking book Silent Spring by Rachel 
Carson. 
 
Below I elaborate on the concept of a Doughnut economy from the 
British economist Kate Raworth. This concept unites many of these 
approaches, while at the same time, it focuses on ecological and 
social sustainability, offers space for making choices and has 
already been embraced and developed by a number of cities.  
The next part of this chapter briefly describes the model and the 
last part focuses on its application at the urban level. The section in 
between highlights some additional concepts that support the 
application of the donut model at national and local level: The first 
is the Dutch concept of broad prosperity and the second is the 
Green New Deal, which is starting to gain a foothold in Europe in 
addition to the US. 
                                                        
26 https://www.wemeanbusinesscoalition.org/press-release/87-major-companies-lead-
the-way-towards-a-1-5c-future-at-un-climate-action-summit/ 

The doughnut economy 

In this short video. Kate Raworth explains the model herself27. 

 
Some might find a doughnut not the most palatable metaphor, but 
its form fits pretty well. If you look at a doughnut, you see a small 
circle in the middle and a large circle on the outside (next page).  
 
The small circle represents the minimal social objectives (basic-
needs) of an entity.  The large circle represents its long-term self-
sustaining capacity. Human activities in each entity must not 
overshoot its ecological ceiling, thus harming the self-sustainable 
capacity of that entity. At the same time, these activities must not 
shortfall the social foundation of that entity, harming its long-term 
well-being. Between both circles, a safe and just space for humanity 
- now and in the future - is created 

27 https://youtu.be/XoejXbvjYwc 
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The doughnut-model 
The model is for the first time presented in an Oxfam discussion 
paper entitled A Safe and Just Space for Humanity28 and later 

                                                        
28 Kate Raworth: A safe and just space for humanity. Can we live within the doughnut? 
Oxfam, 2012. 

published as Doughnut Economics29. The doughnut model takes the 
simultaneous application of principles regarding social and 
environmental sustainability as starting point for global policies, 
albeit it can be applied at any other entity (a country, a region, a 
neighborhood and even a household).  
 
Social and environmental sustainability are considered as the only 
guiding principles for economic policy in the 21th century and 
together direct economic behavior. There is no triple bottom-line: 
Social and environmental sustainability are in the lead, economic 
growth and profit follow. 
 
The model assumes that our actions are interconnected. In many 
developed countries, positive outcomes with regards to the social 
basement are the direct results of overshooting the environmental 
ceiling. The main objective therefore is to achieve better living 
conditions between the social basement and the environmental 
ceiling, without assuming beforehand that economic growth is a 
necessary condition for this. 
 
 

29 Kate Raworth: Doughnut Economics. Seven Ways to Think Like a 21st-Century 
Economist. Random House Business, 2017. 
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The social basement 

The tables alongside and below show data about the current state 
regarding the social basement and the ecological ceiling at global 
level. Due to significant differences between countries, in the 
extent to which each of these goals are achieved, policies can vary 
by country, region or city. 
The nine elements of the ecological ceiling are based on research by 
a group of earth scientists led by Johan Rockström and Will Steffen 
and described in their book Trajectories of the Earth System in the 
Anthropocene 

The ecological ceiling 
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The video below is a short lecture of Will Steffen about the nine 
elements of the ecological ceiling, threatened by human action30 
In order to refine the concept, Kate Raworth has founded the 
Doughnut Economics Action Lab in which she works with innovative 
practitioners to turn the ideas of Doughnut Economics into 
transformational tools and practice31. 
 

 
In many countries, cities and companies refer in their mission at the 
17 ambitious Sustainable Development Goals (SDGs) that have been 
settles in 2015 by all 193 members of the United Nations. A number 
that since 2015 has grown to 23232.  
 
I focus on two rather different initiatives to implement them, 
namely the concept of Broad prosperity (brede welvaart) in the 
Netherlands and the design for a Green Dew Deal in the US.  

                                                        
30 https://youtu.be/25tdM8NeSYc 
31 http://www.doughnuteconomics.org/ 
32 https://www.un.org/sustainabledevelopment/ 

Broad prosperity 

The concept of brede welvaart (broad prosperity) has been 
developed as an alternative for gross national product. It has been 
decided to integrate the policy themes with respect to broad 
prosperity and the SDGs, which has resulted in a slight adaption of 
their number and formulation. Just like the SDGs, broad prosperity 
has many indicators, to do justice to the diversity of its facets33. 

A unique aspect of measuring broad prosperity – in comparison 
with the SDGs - is the distinction between prosperity "here and 
now", the pressure that the current level of prosperity puts on 
future generations ("later") or on other countries ("elsewhere"). A 
further distinction is made between absolute size, growth or 
decline in recent years and the position of the Netherlands in 
comparison with the EU28-countries. 
 

33 https://www.sdgnederland.nl/wp-content/uploads/2019/05/20190515-Monitor-Brede-
Welvaart-en-SDGs-2019-2.pdf 

https://youtu.be/XoejXbvjYwc
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Prosperity here and now 
Regarding the "here and now" indicators, the Netherlands is at the 
forefront of five development goals: ‘No poverty’ (SDG 1); ‘industry, 
innovation and infrastructure: knowledge and innovation’ (SDG 9); 
‘reducing inequality: social cohesion and inequality’ (SDG 10): 
‘peace, justice and strong public services: institutions’ (SDG 16) and 
‘partnership to achieve objectives’ (SDG 17). In contrast, on four 
other SDGs, the Netherlands is in the lower regions of the European 
ranking: ‘Affordable and sustainable energy’ (SDG 7); ‘climate 
action’ (SDG 13); ‘life below water’ (SDG 14) and ‘life on land’ (SDG 
15). 
 
The trend in the development of broad prosperity "here and now" 
is also positive rather than negative. A positive trend dominates at 
‘the end of hunger’ (SDG 2); ‘gender equality’ (SDG 5); ‘clean water 
and sanitary’ (SDG 6); ‘fair work and economic growth: economy 
and production factors’ (SDG 8) and ‘industry, innovation and 
sustainable infrastructure: knowledge and innovation’ (SDG 9). A 
falling trend occurs in ‘good health and well-being’ (SDG3); 
‘industry, innovation and infrastructure: mobility’ (SDG9); 
‘reduction of inequality’ (SDG 10); ‘sustainable cities and 
communities: living’ (SDG 11); and ‘life on land’ and ‘life below 
water’ (SDGs 14 and 15). 
 
Prosperity elsewhere 
With regard to the broad prosperity "elsewhere"; there are more 
negative than positive positions and trends. The total import of 
fossil energy and biomass in the Netherlands is steadily increasing 
and the import of metals and minerals has recently increased, with 
the exception of imports from the poorest countries. This trend is 

considered negative because of the reduction of the stocks 
elsewhere in the world. 
The Netherlands is at the top when it comes to foreign aid, but in 
this respect, there is also a downward trend. 
 
Prosperity later 
The trend in the development of broad prosperity "later" is 
predominantly positive, except in the area of natural capital 
(negative) and human capital (neutral). This falling trend with 
regard to natural capital reflects the low percentage of renewable 
energy and a relatively high CO2 emission. 
 
Distribution of broad prosperity 
Also interesting is the analysis of the distribution of broad 
prosperity. The degree of broad prosperity mainly comes with the 
level of education, not with wealth. 
 
The aforementioned analysis by the Dutch Statistical Office 
provides a wealth of data concerning the hundreds of indicators. 
Until now, the willingness to adopt the concept of a broad 
prosperity seems to be considered in the first place as an addition 
while leaving the desirability of growth of the domestic product 
unimpaired.  

The Green New Deal 

in 2012 and 2016 Green Party candidate Jill Stein ran - in vain - for 
presidency of the US on a “Green New Deal”. The concept faded 
into the background bur in 2018, Alexandria Ocasio-Cortez, 
supported by senator Ed Markey, adopted it during her successful 
campaign for the House of Representatives.  
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In recent days, US lawmakers including Senators Elizabeth Warren, 
Cory Booker, Bernie Sanders, Kamala Harris, Kirsten Gillibrand have 
voiced support for some form of Green New Deal, and New York’s 
governor, Andrew Cuomo, has sketched out a Green New Deal for 
his state as part of his budget proposal34. 
 
The Green New Deal initiative is a good example of the link 
between the fight against global warming and that against growing 
social inequality, often along racial divides35. The ambition to 
reduce global warming requires a huge increase in skilled labor and 
the acquisition of decently paid jobs is a powerful instrument to 
reduce inequality.  
Massive training programs are therefore needed for the renewable 
energy and insulation sectors. Such programs have already been 
started. Solar for all in Illinois, for example, wants to drastically 
improve access to solar energy for lower income groups and 
associated jobs. Such programs are also useful for employees in the 
fossil fuel industry. Funding for the program comes from a 
renewable energy fund managed by the state and funded through 
utilities and energy suppliers. 
In addition, the Green New Deal includes protection against 
monopolies, investments in public transport, access to affordable 
housing and healthy food, and justice for the historically 
marginalized people in the transition to a new economy.  
 

                                                        
34 https://www.bloomberg.com/news/articles/2019-06-20/new-york-approves-green-
new-deal-as-washington-turns-blind-eye 
35 https://www.fastcompany.com/90366185/green-new-deal-100-percent-clean-energy-
will-help-

The Green New Deal excels because its transparency and voters’ 
support is unexpecting high (see graph) and in several states in the 
US, for instance New York, California and Minnesota bills are 
passing that mirror the Green New Deal’s principles.   
 

Support for the Green New Deal among registered voters 
 
The Green New Deal pretends to address four systemic national 
crises: skyrocketing inequality, deepening structural racism, 
catastrophic climate change, and the takeover of American 
democracy by the ultra-rich and corporations. 
In the longer term, a more detailed model is needed and the donut 
principle is better suited for this. 
 
 

economy?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newslet
ter 
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Towards a Global Green New Deal 
For more than ten years, C40 has been promoting climate action in more 
than 65 cities. Recently, this alliance of big cities went one step further - 
initiated by Anne Hidalgo (mayor of Paris) and Eric Garcetty (mayor of Los 
Angeles) - and started the Global New Green Deal to connect ecological 
and social action, where national governments stay behind. It is founded 
on four principles: 
1. Recognition of the global climate change emergency.  
2. Commitment to keep global heating below the 1.5°C target by reducing 
emissions in the sectors that make the largest contribution: 
transportation, industry, buildings, and waste.  
3. Commitment to a fundamental, and irreversible transfer of global 
resources away from fossil fuels. 
4. Intention to cooperate with those who will drive change and whose 
lives are affected by climate-change, including companies, governments, 
investors, employees, civil society, citizens, youth, and communities 
disproportionately impacted by climate change and poverty36.  
 

Downsizing the doughnut economy to the 
local level 

Cities bear a great deal of responsibility as they are focal points of 
economic activity, provide jobs and produce most that is needed for 
a decent life of citizens. In their territory most investments will take 
place that are needed to become socially and environmentally 
sustainable.  
Over the past year, the Doughnut Economics Action Lab – founded 
by Kate Raworth - has collaborated with Biomimicry 3.8, C40 Cities 
and Circle Economy – through the Thriving Cities Initiative – to 

                                                        
36 https://www.c40.org/other/the-global-green-new-deal 

downscale the Doughnut to the level of the city. In 2019 the 
approach was piloted in three cities of the global North: 
Philadelphia, Portland and Amsterdam. In April 2020, Amsterdam 
published the Amsterdam City Doughnut and adopted it as a vision 
and model for shaping the future of the city. Recently the city has 
accepted, as first city in the world, taking the doughnut principles as 
policy guidelines in the next years. Moreover, she is appointed 
recently as a professor in the Amsterdam University of Applied 
Science.  
 
The video below is a 12-minute introduction into the process of 
applying the model at city level and to turn it into a tool for 
transformative action37. 

 
The downscaling activities in Amsterdam, Philadelphia and Portland 
give a lot of transferrable insights that have been brought together 
in a downloadable methodological guide focused on cities in the 

37 https://www.youtube.com/watch?v=YCqGf7T9ABo&feature=youtu.be 

https://www.youtube.com/watch?v=YCqGf7T9ABo&feature=youtu.be
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global north in the first place38. The main problems to be solved 
when applying the model at city level that the harm of social or 
ecological unsustainable activities originates from other places than 
where it is felt and vice versa. Fashion bought in Amsterdam comes 
from underpaid employees in a developing country. Developed 
countries have used a disproportionate part of the global resources 
to make products for their own use of to export.  
To deal with these complications, four lenses are distinguished to 
assure that activities in a given city stay within the social foundation 
and the ecological ceiling (see below).  

Amsterdam and the doughnut-economy 

The city of Amsterdam has been working with Kate Raworth for 
some years to develop a doughnut model for the city. The model 
was used as a tool to create a strategy for Circular Amsterdam. A 
collaborative approach with 50 civil servants and 100 
representatives from residents and business resulted in the report 
Building blocks for the new strategy Amsterdam circular 2020-2025; 
directions for a thriving city within the planetary boundaries. In April 
2020, Amsterdam published the Amsterdam City Doughnut39.   
  
I refer shortly at each of the four lenses, which are visualized in a 
detailed way in the original publication. 
 
The local-social dimension 
The local–social lens analysis begins by defining the set of 
dimensions that collectively form the city’s social foundation, most 
are derived from the original model, others – such as community, 

                                                        
38 http://doughnuteconomics.org/Creating-City-Portraits-Methodology.pdf 

culture, and equality in diversity (adding racial equality to gender 
equality) have been added because their importance is widely 
recognized. Each of these dimensions was related to one of the 
already existing publicly available goals or targets, that was 
considered as most representative. Each target was illustrated by a 
‘snapshot’ to indicate its urgency.  
 
The local-ecological dimension 
For Amsterdam seven key ecosystem were selected that provide 
highly valuable benefits, which have to be secured for the future: 
Provisioning freshwater, regulating air quality, regulating air 
temperature, harvesting energy, supporting biodiversity, protecting 
against erosion, and sequestering carbon. Instead of establishing 
and prioritizing ecological performance goals based on research, 
the city mapped existing local ecological targets against the set of 
key ecosystem services identified, supplied by a ‘snapshot’ in the 
same way as the local-social dimension.  
 
The global-ecological lens 
This lens compares the city’s consumption of resources with a fair 
share of a globally sustainable level of resource use. The starting 
point are the the planetary boundaries, formulated in the global 
doughnut. For most of them sufficient data are available to 
downscale at city level. An equal per capita approach was applied 
to determine any city’s share, using an income-adjusted approach.  
 
The global-social lens 
This lens zooms at the connections with other parts of the world 
both positive and negative impact for the wellbeing of people 

39 https://www.kateraworth.com/2020/04/08/amsterdam-city-doughnut/ 
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worldwide. Its dimensions and corresponding targets are drawn 
from the UN Sustainable Development Goals (SDGs), leaving room 
for discussion of these global averages are sufficient.  
 
The pictures taken by each of the four lenses have been discussed 
with residents from different neighborhoods. During several 
iterations they were amended and supplemented with new data 
and in the end the result was established in the city council. 
Although conceptually justifiable, the four dimensions have 
complicated the doughnut model significantly. Moreover – to 
continue the analogy – the pictures taken by each of the lenses 
have a low resolution, due to lack of city specific data and the use 
of proxies like existing targets and opinions of participants at the 
discussion sessions. The four pictures - city selfies - must be used in 
connection, but their respective weighting is left open. 
Nevertheless, the process is extremely insightful for all participants, 
and if it is executed in parallel groups, weighting the results will 
generate a rather solid foundation for policy making.  

Responsible prosperity and the humane city 

A future of responsible prosperity requires a new mindset, including 
change of the concept of prosperity itself. To give a few examples: 
Zero greenhouse gas emissions do not only require exchanging 
carbon energy sources by wind, sun and earth, but also new 
consumption pattern: Meat becomes a delicacy, to be consumed 
accordingly. Circular production requires a more efficient use of 
goods, higher prices, superior quality, the repair of broken devises 

instead of their replacement, and a less fashion-dependent design. 
With respect to the traditional yardstick of prosperity, a stable GDP, 
rather than a growing one is probably the highest conceivable goal. 
Wages below modal must rise, wages above modal must decrease, 
the highest 10% in particular. As large public investments are 
necessary to secure the social basement and the ecological ceiling. 
If we consider the world as a whole, the policy implications are 
even more dramatic. A considerable part of the world population 
still lives below the social basement. The population of these 
countries is growing fast and concentrating in cities characterized 
by heavy pollution, traffic jams, dirty industries, poor housing, 
sanitation and water supply and increasing insecurity and 
inequality. 
In these countries, growth of GDP, the production of goods and 
services, and the domestic markets as well are necessary for at least 
one decade. In combination with policies to control population 
growth and pollution, to use renewable resources and to improve 
the infrastructure; public transportation, water supply, housing and 
sanitation in the first place.  
The transition to circularity is virtually impossible in the short term, 
as the volume of raw materials required will exceed the availability 
of reusable materials for years.  
 
Where (city)governments in developed countries can focus on a 
transition from traditional growth towards sustainable prosperity 
immediately, (city)government in developing countries must 
simultaneously manage a decade of ‘traditional’ economic growth 
and a transition to sustainable prosperity.  
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Directions for city actions: Towards ecological and social sustainability 

 
Topic City actions focused on social and ecological sustainability Digital support 
1. Transition 
planning 

Developing, implementing and periodically revising transition plans for an 
ecologically and socially sustainable future.  
The intention of these plans is (1) developing common goals, (2) removing 
barriers from existing regulations, (3) stimulating innovative research, and 
(4) supporting starters. 
These plans are based on cooperation with and between companies, 
(knowledge) institutions, and groups of citizens40 41 42. 

 

2. Mapping impact Mapping within the municipal area the cumulative positive and negative 
impact of the operations of businesses on the social basement and the 
ecological ceiling as conceptualized in the model of a donut economy. 

 

 
  

                                                        
40 https://globescan.com/unilever-patagonia-ikea-sustainability-leadership-2019/ 
41 http://report.businesscommission.org 
42 http://www.purposeofcorporation.org/en 
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Energy neutral building: The Edge Amsterdam, headquarters of Deloitte – 
Photo Deloitte 
 

2. 
Limiting global 
warming: 
Climate-neutral cities 

 
Challenges 
 
Every city contributes to the emission of greenhouse gases. Five 
sectors in particular are responsible for this: electricity, food and 
land use, industry, transport, buildings and homes. Halving of the 
emissions within 10 years is necessary to avert a climate disaster. 

There is a strong relationship between income, consumption level 
and contribution to the production of greenhouse gases. This 
applies to cities as a whole, but also to income groups within cities. 
The richest 10% of people worldwide produces 50% of all 
greenhouse gas emissions. 

The parts of the earth where the effects of climate change will be 
most severe are not the areas that have contributed most. 

 
From a scientific point of view, the relationship between global 
warming and greenhouse gas emissions above the critical level of 
350 ppm (parts per million) is undisputed. Currently, the global 
emission level is 415 ppm. It has also been proven that global 
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warming higher than 1,5 degree from pre-industrial temperatures 
will be disastrous.  The global temperature has already risen by 1oC 
above the pre-industrial level, leaving us 0.5oC until 2050. 
 
The world has not achieved its short-term objectives: Instead of the 
intended reduction in CO2-emissions, global emissions increased by 
1.6 % in 2017 and by 2.7% in 2018. The main reasons are increasing 
car ownership and use of coal. The chart below shows that all 
continents, except Europe, are responsible. 

Global carbon emissions in 2018 are set to hit an all-time high of 31.1 billion 
tons. Source: University of East Anglia 
 

                                                        
43 https://www.duurzaambedrijfsleven.nl/energie/31837/bloomberg-duurzame-energie-
2050?q=%2Fenergie%2F31837%2Fbloomberg-duurzame-energie-
2050&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+21+Juni 

Governments at all levels emphasize the urgency of reducing CO2-
emissions and many of them intend to halve emissions by 2030, 
that is in 10 years. There are well-founded doubts about the 
feasibility of this intention. Authoritative institutions such as 
Bloomberg43 and Arcadis44 predict, based on their knowledge of 
current trends and strategic plans of commercial actors that by 
2050 the use of carbon energy will be reduced by only 50%. I will 
come back to urban policies later. Before that I will start with a 
recapitulation of the problem to have a proper framework for the 
solution.  

Where are we talking about? 

In the first place, we better stop talking about CO2-emissions, as 
there are other greenhouse gasses that should to be considered 
too45. Each of these gases is created by human activities and 
contributes to global warming. 76% of the heating over a 100-year 
period is caused by carbon dioxide (CO2) that comes from burning 
fossil fuels, land use (deforestation, plowing), and industrial 
processes (62, 11 and 3% of total heating). Methane (CH4) comes 
from biomass burning, rice fields and cattle (16% of total heating), 
nitrous oxide (N2O) comes from fertilizers (6%), and fluorinated 
gases (f-gasses) come from refrigerants and industrial processes 
(2%). 
 

44 https://www.duurzaambedrijfsleven.nl/energie/29961/dnv-gl-toekomst-
energiesysteem-2050 
45 https://globalecoguy.org/the-three-most-important-graphs-in-climate-change-
e64d3f4ed76 



24 
 

Secondly, we better focus on the sectors that are responsible for 
global warming. This aliens with the groundbreaking work of the 
Drawdown project46. 

Graph: Drawdown project  
 
Five major sectors — electricity, food & land use, industry, 
transportation, buildings and homes are the main causes of the 
problem. The burning of coal, oil, and natural gas to generate 
electricity is the largest source of global emissions, but the food and 
land use sector follows immediately. 
 
Cement 
After the energy sector, the cement industry47 is the second largest 
source of CO2. It accounts for 5-6% of all anthropogenic emissions. 
Researchers in the US have developed a method for cement 
production that does not generate CO2 - emissions. They estimate that 
                                                        
46 https://www.drawdown.org 
47 https://phys.org/news/2012-04-solar-thermal-cement-carbon-dioxide.html 

the new production process will also be cheaper than the existing 
process. Solar energy is used directly to heat and melt the limestone over 
800oC. Then it is electrolyzed resulting in lime with carbon monoxide and 
oxygen as by-products. However, the process still requires a lot of heat.  
 
Thirdly, we must realize that the earth itself is capable of absorbing 
55% of the greenhouse gas emissions, the oceans and the forest 
lands in particular. The creation of new forests, the restoration of 
carbon-rich soils in agricultural areas and the restoration of coastal 
ecosystems will contribute to increase the absorption capacity that 
has been destroyed by deforestation. 
 
Last but not least, the impact of global warming differs between 
and within countries48.  According to a study recently published in 
the Proceedings of the National Academy of Sciences, poorer 
countries have suffered more because they are already located in 
the warmest parts of the world, like Africa, South Asia, and Central 
America. On the other hand, global warming in moderate climate 
zones can lead to higher productivity, agriculture yields and well-
being. For example, global warming in Norway has increased the 
national product per capita by 34%, while India has experienced 
31% less growth than without global warming. Canada and Russia 
are supposed to benefit as well. 
This does not mean that richer nations as a whole benefit. Different 
parts of the US are already experiencing extreme weather 
conditions, hurricanes, droughts. The warmer regions in the US 
South will to suffer from emissions, resulting in a shift of prosperity 
to the north and west, increasing the country’s inequality. 

48 https://medium.com/mit-technology-review/climate-change-has-already-made-poor-
countries-poorer-and-rich-countries-richer-b847197a5b97 
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Country-level economic impact of global warming - Image National Academy 
of Sciences 

The social origin of greenhouse gasses 

There is another reality to face. Not only the poorest countries will 
suffer most from climate change, they hardly can be blamed for it. 
A recent Oxfam report Extreme carbon inequality shows that the 
poorest half of the world population – around 3.5 billion people – is 
responsible for only 10% of total global emissions from individual 
consumption. About 50% of the emissions come from the richest 
10% of people around the world. They have an average carbon 
footprint that is 11 times as high as that of the poorest half, and 60 
times as high as that the poorest 10%. Even a 50% reduction in 
consumption by the top 10% and a doubling of consumption by the 

                                                        
49 https://www-cdn.oxfam.org/s3fs-public/file_attachments/mb-extreme-carbon-
inequality-021215-en.pdf 

lower 50% would result in a worldwide decrease of consumption of 
about 15%49. Within all countries, the production of greenhouse 
gasses varies with income.  

Per capita consumption-related emissions in G20 countries 
 
The graph shows that the concept of rich countries is misleading. A 
small part of the population of all countries has affluent and still-
growing opportunity to consume and to contribute to the 
production of greenhouse gasses; the majority of the population 
stays far behind. 
 
 



26 
 

The contribution of cities 

Discussing policy making at city level (‘city actions’) cannot be done 
without mentioning the exemplary work of the C40 Cities Climate 
Leadership Group, which is already in existence for more than 12 
years. The group represents 96 of the world’s largest cities with 
together more then 650 million inhabitants, including London, New 
York, Paris, Amsterdam and Rotterdam.  
 
The C40 cities are determined to make an important contribution to 
the success of the Paris Agreement and have detailed plans to act 
accordingly. It is estimated that by 2050 without actions global 
warming-related disasters will put 1.3 billion people and assets 
worth $158 trillion at risk. Most cities already refer to observable 
climate changes. The graph below shows the nature of these 
changes. 

                                                        
50 http://smartcityhub.com/governance-economy/the-role-of-cities-in-the-pursuance-of-
the-paris-agreement/ 

Effects of climate change as reported by C40 cities – Picture C40 
 
Maximum warming of 1.5oC. requires that between now and 2100 
C40 cities limit emissions to 22 GtCO2e. In addition, they 
must contribute to global negative emissions, which means that 31 
GtCO2e has to be removed from the atmosphere in the second half 
of the century. 
 
C40 has published a handful of solid reports - along with Arup and 
McKinsey - that provide a roadmap towards the 1,5oC trajectory. 
Elsewhere I have summarized the content of these reports, 
including the targets for cities in different parts of the world to 
reduce their emissions and to remove CO2 from the air (CCS or 
negative emissions)50.  
 
Until recently, these reports focused on the greenhouse gases 
produced within the city area. In the latest report The future of 
urban consumption in a 1,5oC world (June 2019) consumption-
based emissions – what urban business and citizens use, eat, and 
wear, and how these things are made and transported – are also 
considered. 85% of the emissions associated with goods and 
services consumed within their boundaries are imported from 
elsewhere51. 
 
As mentioned above, the contribution of city actions to reducing 
global warming both includes emissions produced in the city or 
resulting from consumption by local actors, regardless of where 
they are produced. These actions reduce total emissions by 51% at 

51 https://c40-production-
images.s3.amazonaws.com/other_uploads/images/2259_C40_CBE_MainReport_190613-
HDA3.original.pdf?1561382579 
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best. Of these 51%, only 20% are linked to direct actions by the 
municipal authorities. For the other 80%, other local actors must 
take the initiative, whether or not stimulated, coordinated and 
subsidized by the municipal authorities. 
 
So far, these numbers are by far not achieved. An inventory of the 
Carbon Disclosure Project52 showed that of the 696 cities, only 43 
cities are taking drastic measures, including 24 North American 
Cities, like Toronto, Boston and New York and European cities like 
Barcelona, Reykjavik, London and Paris53. 
 
Millions of people worldwide are involved in ‘city actions’. The must 
decide to have fewer children, to enable girls to study, to use 
energy-saving devices for cooking, to cover their roofs with solar 
panels, to invest in isolation and heat-pumps and to change their 
consumption pattern. However, the impact of these decisions is 
nothing compared to decisions that have to be made at corporate 
level. In a thought-provoking article Derrick Jensen remembers that 
in the US individual energy consumption was less than 25% of total 
energy use between 1994 – 2009, 90% of fresh water goes to 
agriculture and industry and residential and government office 
waste comprises only 3% of total waste production. He concludes 
that if all Americans did everything to reduce their carbon footprint 
– among others driving cars and become vegan - US emissions 
would be reduced by only 22%54.  

                                                        
52 https://www.duurzaambedrijfsleven.nl/stad-van-de-toekomst/31563/cdp-steden-
klimaat?q=%2Fstad-van-de-toekomst%2F31563%2Fcdp-steden-
klimaat&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+14+Mei 
53 https://www.duurzaambedrijfsleven.nl/infra/30337/duurzaamheid-stad 
54 https://orionmagazine.org/article/forget-shorter-showers/ 

A recent report from the Carbon Disclosure Project reveals that 100 
oil and gas producing global corporates are responsible for 71% of 
all greenhouse gas emissions since 1988. These companies hold the 
most important key to reducing the production of carbon fuels55. It 
is suggested that in the years following the signing of the Paris 
agreement, financial institutions have invested more than $ 478 
billion in the exploitation of coal56. 
 
In order to realize the 51% contribution of city actions to the 
decrease of greenhouse gasses, municipal authorities have a vast 
informative, coordinative, supportive and legislative task, as 
appears in the example of Amsterdam, below. The realization of 
these plans depends from the level of agreement that municipal 
authorities will reach with as many stakeholders as possible, varying 
from corporations to (groups of) citizens. 
 
The contribution of city actions to the reduction of the most 
important sources of greenhouse gases is discussed below, with the 
emphasis on the role of municipal authorities. The perspective of 
the humane city will also appear here, because it is not 
inconceivable that policies in favor of reducing greenhouse gas 
emissions will widen the gap between the poor and the rich. For 
example, 78.9% of grants for electric cars in the US went to people 
who earned more than $100,00057. The graph at the next page 
illustrates the ambitions of the cities, united in C40. 

55 https://b8f65cb373b1b7b15feb-
c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/
002/327/original/Carbon-Majors-Report-2017.pdf?1499691240 
56 https://coalexit.org/node/1142 
57 https://medium.com/radical-urbanist/the-electric-vehicle-revolution-will-be-dirty-and-
unequal-674d9184ee6f 
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The impact of city actions – Picture: C40 
 

                                                        
58 https://www.fastcompany.com/90366185/green-new-deal-100-percent-clean-energy-
will-help-

Energy 

The reduction of the greenhouse effect is usually related to the 
replacement of carbonaceous fuels by renewable sources of energy. 
The Drawdown report refers to a large number of additional 
options. Below, I mention a number of sources that reduce 
emission by more than 10 gigaton CO2 equivalents. Between 
parentheses, I refer to the ranking of each measure (between 1 – 
100) and the estimated reduction of CO2-emission: Wind on land (2; 
89,60), solar parks (8, 36,90), solar panels on roofs (10, 24,60), 
geothermal heat (18, 16,60), nuclear energy (20, 10,09), wind on 
sea (22, 14,09) and concentrated solar energy (25, 10,90). In the 
Netherlands, the priorities are different: First, wind at sea; then, 
solar panels at roofs; third, biomass and fourth, thermal heat. The 
last source of energy is still largely unexplored. 
 
Many cities want to ‘green’ the use of electricity by 50% in the next 
10 years, but city actions to achieve this goal are limited. Decisions 
on large-scale power-plants are rarely taken at local level, with the 
exception of world cities such as London and New York, which have 
their own plants. On the other hand, many owners (and sometimes 
tenants) of houses and buildings purchase massive amounts of solar 
panels, often facilitated by their municipalities. Cities are actively 
involved in or promote third-party campaigns that cover houses 
and commercial real estate with free solar panels. It is often 
mandatory that new houses and buildings be energy-neural. 
The State of California has taken an important step: From 2020, all 
new homes will be built with solar panels and their own battery 
storage58.  

economy?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newslet
ter 
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Hydrogen and the city: Smart but as yet a promise for 
the future 
 
Hydrogen can play an important role in the storage of 
cheap and surplus green electricity, as an alternative to 
natural gas and as a fuel for buses, trains, planes, and 
ships. 
 

 
Hydrogen storage. Photo NASA (public domain) 
 
The production of hydrogen 
The process of electrolysis brings water into contact with 
electricity, resulting in oxygen and hydrogen. A 100% 
clean process, provided the use of energy from carbon-
free sources. ‘Blue’ hydrogen occurs when the CO2 
released during the production of electricity is collected 
and stored. 
  
Advantages and disadvantages of hydrogen. 
The storage of hydrogen is easy, particularly if conversed 
into ammonia. A kilo of hydrogen is producing the same  

 
amount of energy as a fully-fledged Tesla Power Wall. A 
tank with 60,000 m3 of ammonia can deliver more than 
200 million kilowatt hours. That is the annual production 
of 30 wind turbines on land. The problem with hydrogen 
is that 60% of energetic value is lost when electricity is 
used to make hydrogen and hydrogen is converted it into 
electricity again. Storing electricity in a battery yields 
only 5% loss of value. 
 
Application: Heating 
A possible application of hydrogen is as a substitute for 
natural gas, which limits energy loss to 30%. For an 
apartment complex in Rotterdam, hydrogen will be 
produced locally and transported via dedicated gas 
pipelines59 (photo). An electric heat pump would have 
reduced energy use with 75%, given perfect isolation. 
Exactly to avoid cost of isolation, housing corporations 
are considering hydrogen in older houses. Eventually, 
heating on hydrogen will be reserved for historic city 
centers, where few alternatives are available. 
 
Application: Transport 
An also frequently mentioned application of hydrogen is 
transport60. In the meantime, for all forms of transport - 
even cycling61 - hydrogen models are available.  
With the foregoing in mind, hydrogen as fuel for 
passenger cars – not to speak of e-bicycles -  is quite 
odd62. Although the range is about 600 km and refueling 
is fast, the difference with electric cars is reducing fast. 
For other means of transport, the verdict may be more 

positive63. The rule is, the larger the desired range and 
the heavier the load, the more the benefits of hydrogen 
equal or outweigh the advantages of batteries. Examples 
are buses, lorries, but also planes64 and ships65.  
 
Application: Energy storage 
The production costs of solar energy in desert areas are 
considerably lower than those in Europe. This is mainly 
due to the considerably greater light intensity, which 
means that the yield of solar panels and collectors is 
twice as high. The Gulf States see themselves as future 
export countries of hydrogen, in the form of ammonia.  
The gas group Air Products & Chemicals has announced 
that it will build a hydrogen factory in NEOM, a mega city 
in Saudi Arabia, which is under development66. This 
factory will produce annually 2.3 million tons of 
hydrogen (1.2 million tons of ammonia). This factory, 
due to be completed in 2025, will be the largest in the 
world. 
The European Union also has biggest plans. In 2024, 1 
million to hydrogen must already be produced, which 
should have increased tenfold by 2013. 
The Netherlands is investigating the possibility of 
converting wind energy generated in the North Sea to 
hydrogen on site, if there is an overcapacity on the 
network. This can save billions in grid reinforcement. The 
powerful sea breeze may ensure that production is 
competitive with to imported hydrogen. 

 
 

  

                                                        
59 https://www.stedin.net/over-stedin/pers-en-
media/persberichten/eerste-huizen-verwarmd-met-
waterstof-komen-in-rotterdam-rozenburg 
60 
https://www.duurzaambedrijfsleven.nl/energie/30369/
waterstof-toepassingen 
61 https://www.pragma-industries.com/products/light-
mobility/ 

62 https://medium.com/the-future-is-electric/hydrogen-
still-has-some-potential-as-a-transportation-fuel-
c693e8cdf375 
63 https://www.businessinsider.nl/zijn-waterstofautos-
in-de-toekomst-onmisbaar-deskundigen-denken-van-
wel-dit-is-waarom/ 
64 
https://www.hydrogenics.com/2015/10/15/hydrogenics-

joins-german-h2fly-consortium-to-enable-zero-emission-
passenger-flights-using-fuel-cell-technology/ 
65 https://www.ship-technology.com/features/featureis-
there-a-future-for-hydrogen-powered-ship-propulsion-
5731545/ 
66 https://smartcityhub.com/?s=NEOM 
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Nest and Sense: Affordable devices to help citizens reduce their energy 
consumption 

For example, the Nest Learning 
Thermostat can program itself67. It 
first examines its user’s habits when 
to turn the temperature up and 
down. Then it automatically chooses 
the most likely temperature at any 
time of the day. It continues learning 
from manual changes. It also keeps 
track of energy consumption over 
time so that users can adjust their 
habits. With other new technologies, 

such as Sense, consumers can see which electronic devices are being used 
at any time. As a result, consumers can replace devices or lamps with less 
expensive versions if desired68. 
 
In many places, the possibilities to expand the number of solar 
panels are limited due to capacity problems on the electricity grid. 
It was better for communities to encourage energy cooperatives at 
neighborhood level instead encouraging individual households to 
fill their roofs with solar panels. Energy cooperatives not limit 
themselves to the production of electricity, but also regulate the 
storing and trading of energy in the event of surpluses or shortages.  
 
The development of smart grids is an alternative to expensive 
expansion of the capacity of the existing network due to the 
increasing use of electricity and the number of energy suppliers69. 

                                                        
67 https://nest.com/thermostats/nest-learning-thermostat/overview/ 
68 https://sense.com/ 
69 https://www.duurzaambedrijfsleven.nl/energietransitie-business/31677/interflex-
energietransitie?q=%2Fenergietransitie-business%2F31677%2Finterflex-

The production and consumption of energy at neighborhood level 
can be optimized by having all devices that use, store or produce 
energy communicate with each other’s using IoT.  Ideally, the 
members of energy co-operatives decide on the rules behind the 
algorithms in the computer-controlled operating system. 
 
 
The smart grid in practice 
The Amsterdam Citi-zen project 
has connected 10.000 houses to 
a smart grid, using over 9.000 
smart meters, 13 monitored 
medium voltage stations (MVSs), 
and 22 monitored low voltage 
(LV) mainlines70. Fifty battery 
systems in homes enable their 
owners to store and trade 
energy from solar panels on the 
energy market making them pay 
and receive the real energy price. Another project had proved that price 
differentiation is an incentive to participate in such projects71. The third 
component was to use electric cars as energy buffers. 
The project resulted in valuable insights to better realize the full potential 
of the smart grid. In the first instance, accurate knowledge of the lay-out 
of the low voltage (LV) grid is a condition for determining where the 
measurement equipment must be placed to register the potential 
(over)load of the grid.   
The battery systems had various shortcomings. Batteries could not be 
used effectively because, due to installation standards, they were 
connected to a different phase of the 3-phase network than to which the 

energietransitie&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+28+Mei 
70 http://www.cityzen-smartcity.eu/wp-content/uploads/2019/05/2019-04-
01_cityzen_final_report_v1-0.pdf 
71 https://medium.com/cgo-benchmark/the-electrical-grid-is-changing-6a2e89b04a 
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solar panels and the electronic equipment were connected. An additional 
shortcoming was that the batteries sold to the grid at the same time that 
energy was generated. This resulted in an additional peak load on the 
low-voltage grid instead of reducing it. However, the number of traders 
was too small to follow the overall impact of the batteries on the grid. The 
same applied to the role of electric vehicles.  
 

Housing, building and construction 

Buildings and residential houses are the largest energy consumers 
in cities (heating, warming, cooling and lightning), not to speak 
about the production of building materials. They account for 40% of 
the global energy consumption. Massive realization of energy-
neutral buildings (NZEBs) is therefore top priority for urban 
developers. 
 
Copenhagen plans to be CO2-neutral in 2025 and is on track despite 
significant growth in population and jobs72. District heating and 
cooling of almost the whole city is the most important tool to 
achieve this, along with the limitation of car-use. Copenhagen 
implements a smart thermal grid, that uses all the residual heat 
that comes from industrial and commercial activities. Seawater is 
used for cooling. 
 
Copenhagen is a shining example for the rest of Europe. There is 
sufficient residual heat to supply 90% of the heat demand of all 

                                                        
72 https://medium.com/everything-thats-next/this-is-how-copenhagen-plans-to-go-
carbon-neutral-by-2025-70849d2d67dc 
73 http://stratego-project.eu/pan-european-thermal-atlas/ 
74 https://www.fastcompany.com/90336307/new-york-city-is-about-to-pass-its-own-
green-new-

houses and buildings. The Heat Europe project tries to link areas 
with a surplus of residual heat to areas with a shortage. The video 
alongside shows the ambitions, contours and outcomes of this 
project. The results are presented in the Pan-European Thermal 
Atlas73. 
New York is exemplary in another way. The Dirty Buildings Bill 
requires that 50,000 buildings reduce emissions by 40% by 2030 
and 80% by 205074. This includes the installation of new windows, 
insulation, and other retrofit procedures. The law applies to 
buildings over 25,000 square feet, and together they account for 
half of all emissions from buildings, although they cover only 2% of 
total number of buildings in the city75. 
 
 

deal?utm_source=postup&utm_medium=email&utm_campaign=Fast%20Company%20Dai
ly&position=5&partner=newsletter&campaign_date=04182019 
75 https://www.archdaily.com/915656/new-york-citys-mayor-is-planning-to-ban-new-
glass-skyscrapers?utm_medium=email&utm_source=ArchDaily%20List&kth= 

https://www.youtube.com/watch?time_continue=8&v=Svp4DoB4UjU&feature=emb_logo
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In a very informative paper, experts summarize dozens of ‘off the 
shelf’ technologies in the field of artificial intelligence and machine 
learning to reduce greenhouse gas emissions in the built 
environment76. 
 
Machine learning and warm water supply 
Buildings offer numerous options to reduce greenhouse gas emissions. 
Remarkable results have been reported with fairly simple devices and the 
use of machine learning77. Kazmi and his colleagues have used machine 
learning in heating and cooling (HVAC) systems, which are notoriously 
inefficient. With only three sensors (air temperature, water temperature, 
and energy use) a computer has applied deep learning techniques to gain 
detailed insight into what temperature of the water in the storage tank is 
needed to meet user requirements. The result was a scalable energy 
saving of 20%.  

Predicted and observed water temperature in the storage tank - Source: 
Kazmi et al. 
 
                                                        
76  https://arxiv.org/pdf/1906.05433.pdf 
77 https://www.researchgate.net/publication/321632475_Gigawatt-
hour_Scale_Savings_on_a_Budget_of_Zero_Deep_Reinforcement_Learning_based_Optim
al_Control_of_Hot_Water_Systems 

Building permits are useful instruments to influence energy 
consumption and to promote circularity. In a building permit, 
requirements can be set for the use of less cement and steel and to 
limit energy consumption. Switching to sustainable timber is an 
option for 90% of homes and 70% of offices being built. At the 
other hand, building in an energy neutral, or even positive way 
offers many advantages. That is why 37% of British developers are 
convinced that in a few years’ time their portfolio will largely 
consist of green buildings. By the way, a city like London can save 
more than $11 billion over the next 5 years by using existing 
buildings more efficiently and avoiding new construction. 
 
BREEAM: Sustainable buildings 
Building Research Establishment Environmental Assessment Method 
(BREEAM) is a series of indicators for the sustainability of buildings. An 
example of an almost fully 
sustainable building is the 
Bloomberg HQ in London. 
Among the many 
(technological) means to 
achieve this is a green living 
wall, natural ventilation 
systems, and 4,000 integrated 
ceiling panels that combine 
heating, cooling, and lighting.  
Probably the best example in 
the Netherlands is The Edge, Deloitte’s head office in Amsterdam. The 
building is energy neutral. To achieve this, the entire southern facade is 
equipped with solar panels. Rainwater is collected and reused. There is 
heat-cold storage installation that uses thermal energy. 
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Both buildings use Philips Ethernet-powered LED connected lighting 
system, which saves around 40% energy. 
 
Another angle for urban administrators is the insolation of the 
existing stock of buildings and houses. In the case of new 
developments, legal regulation is possible. In the case of 
retrofitting, the municipality can play a supportive role by 
subsidizing projects by individual owners of houses and buildings 
and housing associations. Conveniently, many housing associations 
and institutional investors have also committed themselves to the 
Paris agreements. 

Mobility 

From an energy perspective, promoting electric cars is a good thing. 
From the point of view of livability, however, a reduction in the 
number of cars is necessary. Cities can keep polluting cars from 
central parts or opt for a total ban in certain parts of the city. As in 
many other respects, such decisions have to be supported by the 
majority of the population, otherwise these decisions will not 
survive the next elections. As a result of limiting the ownership and 
use of private cars, 170 million m2 of street parking can be reused in 
C40-cities, for example for planting 2.5 million trees or creating 
25,000 km of cycle paths. 
 
There is a growing awareness that the positive impact of electric 
cars is overshadowed by the side effects of battery production78. 
Raw materials must be imported from a limited number of 

                                                        
78 https://medium.com/bloomberg/saving-the-planet-with-electric-cars-means-strangling-
this-desert-64d65cfd3329 

countries where production has questionable environmental and 
social effects79. 
 
Anyway, the exchange from gas-fueled cars by (green) electric cars 
will be gradual, and in order to maintain support of the population, 
authorities have to offer excellent alternatives, like an efficient, 
save, affordable and user-friendly public transport. This must be 
supplemented by save and fast connection for micro-transport such 
as (shared) bikes or steps and integrated by a software supported 
Mobility-as-a-Service-system, adding rented cars to the available 
alternatives. 

Consumption 

Municipalities can facilitate the transition to sustainable form of 
agriculture, as mentioned in the Drawdown report. Moreover, cities 
can promote the transition to a more plant-based diet, eating 
healthy quantities and to avoid food waste in the first place. 
Encouraging joint cultivation of crops by residents can help with 
this. The Drawdown report recommends reducing meat 
consumption to a maximum of 16 kg per person per year and dairy 
products to 90 kg per person per year. In the US that is now 58 kg of 
meat and 155 kg of dairy. 

Industry 

The industry is also facing a major challenge in the coming years. 
Municipal actions in themselves cannot make a substantial 
contribution to this, but the 'greening' of industry is part of the 

79 https://medium.com/radical-urbanist/the-electric-vehicle-revolution-will-be-dirty-and-
unequal-674d9184ee6f 
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agreements that industry, municipalities and knowledge institutions 
make. 
 
Ultimately, this will lead to "greening" of the production of - like 
fibers for clothing, fertilizers, plastics and raw materials for 

medicines - to be green. Biochemistry and recycling play an 
important role in this. In addition, all chemical processes must be 
electrified. The Dutch chemical conglomerate Chemelot (including 
DSM, Sabic) aims to be a circular, sustainable and energy-neutral 
chemical site by 205080. 
Chemelot 
 
I have not commented on major changes in industry, aviation, and 
(international) transport because city authorities have hardly any 
influence on this. 

                                                        
80 https://www.duurzaambedrijfsleven.nl/industrie/34081/chemelot-duurzaam-2050 

 

Investments 

The definitive termination of greenhouse gas emissions in C40 cities 
in 2050 requires huge investments, roughly $ 50 to $ 200 per 
'saved' cubic meter CO2-equivalents. At the same time, these 
investments provide a global economic stimulus of $ 16,600 billion. 
From 2016 to 2050, every C40 city will have to invest $ 10 billion to 
meet the ambition of the Paris Agreement. This is an investment of 
more than $ 1000 billion in all C40 cities combined. $ 375 billion is 
needed in the next four years alone. 

Sustainability in the humane city 

In summary, municipal authorities worldwide have to work 
together with all stakeholders, citizens not in the last place, to 
reduce global warming, and implement a series of activities such as: 
• Covering all suitable roofs with solar panels; 
• Installing wind turbines in seas near densely populated areas; 
• Creating sufficient storage options for short and medium term; 
• Creating 'smart grids' to manage the production and 

consumption of electricity; 
• Heating houses with district heating systems powered by 

industrial residual heat, hydrogen or heat pumps; 
• Reducing energy use through insulation, efficient use of 

buildings and smart thermostatic systems; 
• Scrutinizing the necessity of new construction and take care 

that it apples to BREEAM requirements; 
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• Reducing use of cars (electric ones included) by urban design, 
enabling walking and cycling opportunities by public transport 
and by MaaS. 

• Reuse of waste at the highest possible level; 
• Intensification of responsible production of food; 
• Adjustment of consumption patterns by citizens. 

All these measures meet only half of the challenge. 

The other half is to prevent energy poverty, which is increasing in 
many countries. This term refers to growing inequality as a result of 
global warming and some of the policies against it. 
 
Despite the magnitude of the challenge that the transition to 
climate-neutral cities involves, there is reason for optimism. This 
transition is largely possible with existing technologies and new 
technologies such as measurement systems and artificial 
intelligence that are within reach. Money is not the big issue. The 
required investments will pay for themselves in the long term and 
the transition to clean technology will contribute to responsible 
economic growth. 
 
The overriding limitation is the lack of skilled labor and here lies the 
connection with the humane city. Humane urban policy is driven by 
the ambition to involve all citizens in city life. That is why care for 
jobs, a reasonable income, adequate housing and education go 
hand in hand with combating global warming. Jobs are the best 
guarantee for a reasonable income and job opportunities are an 
incentive to invest in education. The transition to an energy-neutral 
society will offer ample job opportunities
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Directions for city actions: Limiting global warming 

Topic City actions focused on the limitation of global warming Digital enabling technologies and tools 
3. Production of 
renewable energy 

Mapping and deploying all available and save sources for energy 
and heating (wind on land, solar parks, solar panels81 and collectors 
on roofs, geothermal heat82 83, and concentrated solar energy, and 
windows84) to replace or temporarily capture carbon energy85.  

 

4. Local energy 
cooperatives 

Stimulate and facilitate energy cooperatives at neighborhood level. 
The aims of these cooperations are: (1) placing solar panels on 
available roofs, (2) participating in wind energy projects, (3) 
mediating in insulating houses, (4) providing storage facilities, (5) 
managing local grids and (6) realizing a temporarily state of autarky 
in case of emergency86. 

An excellent example is Lomboxnet in Utrecht 
(NL) serving 3000 households. Devices in 
households that produce energy (solar panels) 
and use and store energy (electric cars and 
boilers) are fully-automated and managed by 
software centrally87. 

5. Capacity 
network 

Increasing capacity of the electricity network due to the 
multiplication of the demand. 

Digital innovations, such as smart grids are an 
essential contribution to reduce the physical 
expansion of network capacity together with 
storage facilities88. 

6. District heating Cooperating at regional level to align the supply and demand of 
industrial residual heat or cooling and thereby enable efficient 
district heating. 

The Heat Europe project links areas with a surplus 
of residual heat to areas with a shortage. The 

                                                        
81 https://medium.com/proceedings-of-the-national-academy-of-sciences/the-solar-cell-of-the-future-7065039fea5e 
82 hermanvandenbosch.com/2019/02/18/hydrogen-smart-but-as-yet-a-promise-for-the-future/ 
83 https://wordpress.com/view/hermanvandenbosch.com 
84 http://www.glasstopower.com/g2p/wp-content/uploads/2017/12/Luminescent_solar_concentrators_Brovelli.pdf 
85 James Mulligan, Gretchen Ellison, Kelly Levin, and Colin Mccormick: Technological carbon removal in the United States World resource Institute 2018 https://wriorg.s3.amazonaws.com/s3fs-
public/technological-carbon-removal-united-states_0.pdf?_ga=2.172840227.1618072385.1551126518-832317363.1551126518 
86 https://www.fastcompany.com/90263250/this-new-florida-neighborhood-has-zero-emissions-tons-of-smart-tech-and-is-hurricane-
proof?utm_source=postup&utm_medium=email&utm_campaign=Fast%20Company%20Daily&position=2&partner=newsletter&campaign_date=11082018 
87 https://irissmartcities.eu/content/lomboxnet-lom-nederlands 
88 Andy Lubershane: Our decarbonized, electrified future, part V The grid of the future, 2020 https://medium.com/@alubershane/our-decarbonized-electrified-future-v-d8707fa42b93 
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results are collected in the Pan-European Thermal 
Atlas89. 

7. Energy-neutral 
buildings and 
houses 

Obligating energy-neutral buildings conform BREEAM-guidelines as 
part of building permits. Technologies can be combined in prefab 
components that effectively and affordably turn old houses into 
zero-energy houses90 

Technologies in the field of artificial intelligence 
and machine learning are available to reduce 
greenhouse gas emissions in the built 
environment91. 

8. Training Investing in educational projects to train and to supervise new 
employees for the sustainability industry (solar panels, district heat 
grids, insulation).  

 

  

                                                        
89 http://stratego-project.eu/pan-european-thermal-atlas/ 
90 https://www.fastcompany.com/3046525/in-just-a-week-this-kit-turns-old-houses-into-zero-energy-homes-for-free 
91  https://arxiv.org/pdf/1906.05433.pdf 
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Brighton Waste House, a project of the Faculty of Arts and Humanities. 
Photo: University of Brighton (public domain). 
 

                                                        
92 http://arts.brighton.ac.uk/projects/wastehouse/learn-about-the-waste-house 

3. 
Reuse of matter: 
Circular Cities 

Challenges 
 
Our economy is characterized by the take-make-waste principle, which 
results in an excess of cheap mass products that are thrown away at the 
end of their life cycle. Moreover, the majority of the raw materials used 
are not recycled or are used in low quality. The result is a large amount of 
waste, pollution and the rapid exhaustion of raw materials worldwide. 

The stock of capital goods (houses, buildings, infrastructure, fleet) has 
expanded considerably in recent decades, which can lead to a large 
increase in potential waste in the coming years. 

Our economy can be characterized by the “take-make-waste principle”, 
which results among others in cheap mass-products that are thrown away 
at the end of their life-cycle. This article examines the transition to a 
circular economy and its contribution to a humane society. 

The picture above is the Waste house at the university campus of 
Brighton, constructed from local waste92.  In our society reuse of 
waste still is limited. Repair of household appliances seems to be 
not done: Last year, three devices in my home broke. No shops 
could fix them, although surfing the Internet revealed the existence 
of replacement parts.  I'd better buy a new one, they advised. I 
replaced the freezing compartment handle of the refrigerator 
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myself. It was not difficult at all, but the price of the tiny 
replacement part was 25% of the price of a new refrigerator. 

The flow of materials 

A closer look at the flowchart of materials93 below is enlightening. 
Look here for a larger copy94.   
 

 
The graph reveals that the volume of resources extracted in 2017 
was 84,4 Gt (billions of ton), supplemented by 8.4 Gt reused ones: 
Minerals (37.9 Gt,) ores (9.6 Gt, fossil fuels (16,6 Gt) and biomass 
(28,7 Gt).  
The extraction of resources is increasing fast. In 1970 it was 26,7 Gt 
and in 2019 the amount of extracted materials was more than 100 
Gt. In 2017 the global economy was 9,1% circular. In 2019 only 
8,6%. 
 

                                                        
93 https://www.circularity-gap.world/ 

Of this material input in 2017 (92.8 Gt), 36.0 Gt became part of the 
long-term stock of buildings, roads, cars and other capital goods. 
The largest part (56.8 Gt) was used for the production of goods with 
a lifetime that does not extend beyond 2017. 
 
In 2017 14.5 Gt was removed from the stock and went into waste 
and as mentioned 36.0 Gt was added, which resulted in 890 Gt of 
materials at the end of 2017. 51,9 Gt has been dispersed in the 
environment as emissions and 19,4 Gt is waste. The majority of 
which (13 Gt) comes from products with a short lifespan. 
 
Of the total waste of 19,4 Gt, 8.4 Gt is reused, for example by water 
treatment, the production of biogas, through recycling (only 1,4 Gt) 
and by composting. The majority of recycled material is of low 
quality. The remainder, 9,2 Gt is ‘lost’ and is scattered in the 
environment.  For instance, through microfibres that are added to 
the ocean and might return in the food chain. 
 
Almost half of all materials going into the economy - 42.4 Gt in 2017 
- are used in the construction and maintenance of houses, offices, 
roads and infrastructure, the majority of which becomes part of the 
stock. Given their average life-span time of 50 - 100 years, it can be 
expected that the yearly input of waste from the stock will multiply 
the coming decades. Therefore, recycling building materials at the 
highest possible level must have priority. 

94 https://www.dropbox.com/s/brpznmckwcb69f7/Stroomschemamaterialen.pdf?dl=1 
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Towards a circular economy 

The problem of the ‘take-make-waste’-principle is not waste in the 
first place. The linear economy on which this principle is based is a 
major cause of greenhouse gas emissions and, moreover, leads to 
the depletion of raw materials by rich and emerging countries or 
better, their rich minorities. The extraction of resources by 
contemporary and previous generations will stagnate the 
developing of future generations. Replacement by the circular 
principle can correct this lack of justice.  
 
A circular economy is regenerative by design and aims to keep 
products and materials in permanent use, without the need to 
exploit additional resources.  
It is based on four principles: 
• Decoupling the provision of new products and services from the 

availability of finite resources.  
• Design out waste and pollution and other negative externalities 

of economic activity that harm human health and natural 
systems. This includes toxic substances, greenhouse gas 
emissions, air, land and water pollution, and traffic congestion. 

• Maintaining the highest value of components and materials by 
designing them for reuse, rework and recycling. 

• Maintaining natural capital through the circulation of nutrients 
and creating the conditions for regeneration of, for example, 
soil. 

 

                                                        
95 https://www.ellenmacarthurfoundation.org/explore 
96 
https://www.youtube.com/watch?v=lbbQaBM846Q&list=PLXT_ozykGVakV38sna_tXQDvb
yrgF-4vw 

From 2012 until now, the Ellen MacArthur Foundation has 
contributed significantly to the acquisition and distribution of 
knowledge about the circular economy95. The section below is 
inspired by the Foundation’s work. The video is an introduction in 
the concept of circularity96. 
 
The circular principle can be applied at different scales: On large 
and small businesses, on organizations, on individuals, globally and 
locally.  This essay focuses primarily on the urban level. The diagram 
at the next page shows the flow of materials, nutrients, 
components and products, as discussed before. 

Circular material systems 

The two cycles represent fundamentally distinct flows of material: 
biological (left) and technical (right). 
Biological materials can easily return to nature once they have 
completed one or more cycles of use ('cascades'). 
Technical materials such as metals, plastics and chemicals cannot 
return to nature without processing. Instead, we distinguish four 
ways to stretch their lifespan and preserve their value, so that no 
new raw materials have to be extracted. 
• Repairing and sharing; 
• Reuse by other users without major changes; 
• Renovate and overhaul, dismantle and assemble into a new 

product, possibly with the addition of new functionalities;  
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• Recycling: tracing back the product to its original material, 
preferably at the highest possible level (for example, plastic 
waste becomes ‘virgin’ plastic). In this case the original product 
can be re-manufactured. 

 
New business models 
Instead of buying a new washing machine every 5-6 year, you rent a high-
quality machine. If it breaks down still and cannot be repaired at home 
(for free) the same day, a replacement machine will be delivered (for free) 
and your previous machine will be repaired in the workshop pending 
placement elsewhere. 
This model radically changes business operations. The number of washing 
machines produced within a certain period of time decreases by more 
than half, including the required raw materials. Shops become 
showrooms, where you select a device that is delivered immediately from 
the shop owner’s workplace.  
You never have to worry about a broken machine, retail employment is 
shifting from sellers to repairers, and making washing machines shifts 
from mass production to craft. 
 
The CEO Guide to the Circular Economy describes new business models to 
cope with and benefit from a circular economy97. Three recurring 
elements of these model are:  
• Extending the lifecycle of products through the use of well-designed 

and high-quality components; 
• Repairing, upgrading, and delivering products as a service 
• Sharing by making products available for more people.  
 
 
 
 

                                                        
97 http://docs.wbcsd.org/2017/06/CEO_Guide_to_CE.pdf 
98 https://assets.website-
files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-

Regional differences in the paths towards a 
circular economy 

Countries with a lower income are more "circular" than richer 
counterparts. Many residents cannot afford to throw away valuable 
material. In the informal sector, a great deal of economic activity 
revolves around sorting and reusing waste, including imported 
waste from rich countries. About 0.5% of the urban population in 
developing countries - 1.5 million in India alone - tries to make a 
living by collecting items from landfills, with all the health risks this 
entails. An estimated 270,000 people die each year from the 
incineration of waste. It is estimated that in 2025 landfills will cause 
8 - 10% of global greenhouse gas emissions. 
 
Every year Circle-Economy is publishing its Circularity Report. In the 
2020 version, circular growth paths for three groups of countries 
are differentiated98. 

Build countries (for instance: India, Bangladesh, 

Nigeria, Pakistan and the Philippines) 

These countries that lack sufficient means to satisfy their basic 
needs, and it is not surprising that their economic activities mostly 
fall within the regenerative capacity of the earth. Most of these 
countries showing impressive progress in reducing poverty and 
their emerging middle class want to enjoy greater 
consumption. The building industry already is the second sector 

%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-
%20compressed.pdf 
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after agriculture.  70% of the buildings India needs in 2030 are yet 
to be built.  
 
Paths towards circularity: 
• Application of circular principles in construction (design for the 

future and energy-neutrality) 
• Education and developing entrepreneurial skills in the informal 

economy 
• Using residues from agriculture to develop a sizable bio 

economy 

Growth countries (for instance: China, Indonesia, 

Brazil, Mexico, Vietnam and Egypt) 

The second pathway relates to emerging economies characterized 
by fast economic growth and associated material consumption and 
services, rapid stock build-up and an expanding industrial sector. 
They will continue to grow, but have to channel this growth by the 
application of circular principles.   
 
Paths towards circularity: 
• Channeling fast growing consumption through new service-

based business and shared-use models and healthier principles. 
For instance, the reemergence in China of the use of bicycles.   

• Transforming the informal economy, creating better living 
conditions and improving food security. 

• Decoupling economic growth from extraction of resources and 
use of carbon-based energy.  
 

                                                        
99 https://circularity-gap.world/netherlands 

Shift countries (for instance: The United States of 

America, Japan, Argentina and member countries 

of the European Union) 

Because of their ecological footprint, these countries must shift 
away from over-consuming the planet’s resources, and reinvent 
their affluent and comfortable lifestyles, also taking account of 
large internal differences.  
 
Paths towards circularity: 
• Consuming smarter through (1) product lifetime extension; (2)  

increase material efficiency through new technology and design 
and (3) promotion and adoption of sharing business models. 

• Taking control of the impact of their imports and exports, for 
instance by radically reducing the international trade of 
secondary materials and products (waste). 

• Ramp up the infrastructural transformation required to secure 
abundant capacity for renewable energy generation. 

Bridging the circularity gap in the Netherlands 

In addition to the global report, Circle Economy also is publishing 
local reports, among others from the Netherlands99. The Dutch 
economy is 24,5% circular.  
The Netherlands consumes 221 million tons of materials - minerals, 
fossil fuels, metals and biomass - each year. Of this, 167 million tons 
are never cycled back into the economy.  
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Mobility and nutrition are the biggest contributors to the 
Netherlands’ societal need footprint, taking up almost half of the 
entire consumption footprint. If all people on the planet lived like 
the Dutch, it would take three Earths. 
 
To boost the circularity of Netherlands, four main transformations 
can bolster the Dutch circularity to 70%.   
• Advanced construction practices,  
• Circular agriculture and food system, 
• Shifting from fossil fuels to renewable sources, 
• Repair, remanufacturing and high-value recycling.  

Before discussing the role of cities and city governments in 
particular, I will elaborate on the circular principle and illustrate it in 
two cases: The production of plastics and the construction sector. 

Plastics 

Plastics are versatile materials. However, their production 
contributes to greenhouse gas emissions and plastic waste threats 
our health. The way in which plastics have developed and are 
distributed illustrates that a circular economy stands or falls with 
product design. So far, the design of plastics reflects the ‘take-
make-waste’ principle: Every year more than 300 million tons of 

                                                        
100 https://www.duurzaambedrijfsleven.nl/recycling/32505/unilever-reductie-
co2?q=%2Frecycling%2F32505%2Funilever-reductie-
co2&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+9+Oktober 

plastic are produced worldwide, half of which are for single use. 
Only 10% or all plastics are made from recycled material. 
 
Plastic waste that ends up in nature degrades into micro plastics - 
plastic soup - and retains its chemical composition and toxic nature. 
Micro plastics eventually end up in the food cycle. More than 100 
million tons of plastic already float in the oceans. 
In the meantime, alternatives are being searched for, albeit far too 
late. Unilever leads the way100. The company currently produces 
700,000 tons of plastic packaging. This will be reduced by 100,000 
tons in 2025. Moreover, the company wants that all its plastic 
packaging becomes reusable, recyclable or compostable and that at 
least 25% recycled plastic is used in the production of new 
plastic101. 

Below you will find a brief overview of the different options. 

Recycling 

Preventing plastics from entering nature requires an extensive and 
cost-effective system for collecting and separating waste and 
technology for high-quality recycling of the collected plastic waste. 
 
The separation of waste 
In case of a single-stream collection system, people throw plastic, glass, 
metals and paper into one collection bin. As a consequence, these items 

101 https://medium.com/fast-company/250-organizations-are-joining-forces-to-end-
plastic-waste-103736e5771d 
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have to be separated. The video next page shows the operation of a large-
scale separation line102. 

 
As can be seen, quite a lot or human assistance is needed. New 
machines limit this unattractive work thanks to artificial 
intelligence. They are able to separate 20 different types of 
plastics103. 

Chemical recycling 

One of the biggest hurdles in recycling plastics is its pollution, for 
instance as a result of added dyes. The Dutch company Ioniqa can 
chemically reduce PET waste to ‘virgin’ PET104. Large plastic users 
like Coca-Cola intent to co-operate with Ioniqa. The video alongside 
shows how chemical recycling works105. 

                                                        
102 https://www.youtube.com/watch?v=I_fUpP-hq3A 
103 https://medium.com/scientific-american/can-robots-help-pick-up-after-the-recycling-
crisis-aace4210472b 

Use of sustainable raw materials (biobased plastics) 

 
The advantage of using sustainable raw materials (biomass) in the 
production of plastic is the reduction of CO2 emissions. However, 
biomass is becoming increasingly scarce and its production can 
compete with food crops and forestry. Moreover, most bio-based 
plastics are not biodegradable. If they end up in litter, the effects 
are as harmful as those of other plastics. For these and reasons 
mentioned below, there are quite some disadvantages associated 
with biobased plastics. 

Biologically degradable plastics 

Ideally, these biologically degradable plastics are biobased 
materials, which are safely broken down in nature in short time. 

104 https://www.duurzaambedrijfsleven.nl/industrie/31471/innovatie-ioniqa 
105 https://www.youtube.com/watch?v=fkk5KrPNApk&feature=emb_logo 

 

https://www.youtube.com/watch?v=I_fUpP-hq3A
https://www.youtube.com/watch?v=fkk5KrPNApk&feature=emb_logo
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PHA for example. Unfortunately, years of research have not yet led 
to its large-scale production.  
 
Some other types of plastics such as PLA (biobased) and PBAT (not 
bio-based) are compostable, but only in an industrial environment. 
These types of plastics may be added to the organic waste. 
However, most consumers cannot distinguish between 
biodegradable, biobased and other types of plastics. As a result, 
many plastics unintendedly end up in the plastic soup. 
 
Reuse 
If plastic had been designed for a circular economy from the start, 
the emphasis would undoubtedly have been on reuse. This also 
applies to industrial applications such as PVC. Thanks to a 
substantial deposit, the majority of all plastics could be reused than. 
 
Back to reusable packaging? 
Together with Coca-Cola, Proctor & Gamble, Nestlé, Unilever has joined 
Loop, a platform that develops refillable packaging106. Supermarkets that 

                                                        
106 https://www.duurzaambedrijfsleven.nl/future-leadership/32641/verduurzaming-
succesfactoren?q=%2Ffuture-leadership%2F32641%2Fverduurzaming- 

deliver products at home can easily include them in their range. The video 
below shows how the system works107. 

Ban on some types of plastic 

The collection of plastics still is still seriously inadequate and a large 
proportion of plastics ends up in nature as visual litter and return to 
our food chain as toxic plastic soup. This applies in particular to 
plastic bags, cups, trays for snacks and soft drinks bottles without a 
deposit. A ban seems to be the only way-out. 

Construction 

The impact of circular principles in the construction sector is huge, 
because buildings are responsible for more than 50% of the total 
use of materials on earth, including valuable types such as steel, 
copper, aluminum and zinc.  Moreover, they produce about 40% of 
all greenhouse gases. 
 
By circular construction we mean designing, building and 
demolishing a building in such a way that, in addition to the high-
quality reuse of materials, justice is done to sustainability ambitions 
in the field of energy, water, and biodiversity and ecosystems. 
 
In case of demolishment, nowadays many components are reused, 
but at a very low level, for instance concrete and stones as the 
foundation of new roads. Apart from the question how many new 
roads are still needed, this type of recycling destroys the intrinsic 

107 https://www.youtube.com/watch?v=fBwsWuJw-Kc&feature=emb_logo 

 

https://www.youtube.com/watch?v=fBwsWuJw-Kc&feature=emb_logo
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quality of materials and does not diminish the recovery of new 
materials. At least, separation of glass, steel, wood and other 
materials can be made mandatory. In addition, valuable materials 
can by ‘saved’ by operating in a targeted manner, even though 
these buildings are anything but circular. This is called ‘urban 
mining’. The biggest problem is that recycled materials are often 
more expensive than new ones. 
 

Structural waste in the build environment. Source: The circular economy: 
Moving from theory to practice, McKinsey & Company 2015 
 
Anyway, a first step is more efficient use of existing buildings. 
Evidently, progress can be made by planning, designing, developing 
and building circular buildings. A number of options are mentioned 
below108.   

Urban planning 

Challenges for planning are the use of inner-city vacant land and 
issuing mandatory requirements regarding the construction of new 
buildings, for instance the use of less cement, glass and steel, the 

                                                        
108 https://www.mckinsey.com/business-functions/sustainability/our-insights/the-circular-
economy-moving-from-theory-to-practice 

mandatory application of a certain percentage of reused materials, 
and becoming energy positive or at least energy-neutral. Using 
sustainable timber is an option for most homes and offices. 

Mandatory reuse of existing components 

Reuse of existing materials means than glass is reused as glass and 
concrete pillars as pillars. The same applies to doors, frames, 
carpets, wall-cladding materials and so on.  
The materials passport, which contains an overview of all materials 
and components that are used to construct of a house or building, 
is a useful tool as well. The obligation to reuse a large percentage of 
existing components has far-reaching consequences for the design 
and construction of new houses. To start with, after demolishment 
all materials must be selected, cleaned, registered and stored in 
new-to-develop warehouses. 
 
The Circl pavilion of the ABN-AMRO bank 
The Circl pavilion of the Dutch ABN-AMRO bank is an example of a new 
building that uses as many existing components as possible. For instance, 
1200 m2 of wooded floors, partition walls of a demolished building and 
16.000 garments of employees for isolation purposes. All components of 
the building are designed to be reused109. 
 

 

 

109 https://www.duurzaambedrijfsleven.nl/infra/24589/abn-amro-opent-deuren-van-
innovatief-en-circulair-paviljoen-circl 
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Industrial production and 3D printing 

Construction of components in factories, deploying industrial 
processes, will reduce costs by 30 percent and the delivery time by 
at least 50 percent. 
 
Printed houses and buildings 
In 2014, the Chinese company WinSun printed and assembled ten 
houses, each 195 square meters, in 24 hours, for an amount of €5,000 per 
house110. The company used 30 - 60 percent less material than in 
traditional construction. The “ink” for their 3D printers is a mixture of dry 
cement and construction waste. WinSun plans to open 100 recycling 
plants in China to convert waste into cost-efficient ink. The video below 
demonstrates the printing activities of WinSun111 

Sharing space 

The size of apartments will decrease, partly due to costs, but also 
because of the presence of shared guest rooms, lounge areas and 
terraces for working and socializing, spaces for washing and drying 
                                                        
110 http://www.winsun3d.com/En/About/ 
111 https://www.youtube.com/watch?v=WE2H8x1fYg8&feature=emb_logo 

laundry. The need for office space will decrease rapidly due to 
sharing space and working in an external environment. So, IBM has 
only one desk available for 12 employees. Given the presence of 
300,000 employees, this has led to savings on real estate of around 
€ 1 billion in the past 10 years.  

Modularity and durability 

A key barrier for better use of floor space is the lack of flexibility in 
the design of buildings and room configurations. A modular design, 
which provides for easy replacement of partitions and placement of 
complete functional units (kitchens and bathrooms) facilitates 
adjustments as the use of a building changes.  DIRTT builds interior 
components that are modular and standardized and offer maximum 
interchangeability in both existing and new buildings112.  

112 https://www.dirtt.com/ 

https://www.youtube.com/watch?v=WE2H8x1fYg8&feature=emb_logo
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Forget new construction at all 

As families become smaller and offices need less space, existing 
space becomes more underused. Well-thought adjustments to the 
lay-out of existing houses and buildings can improve their efficiency 
without reducing their amenity. That is what adaptive reuse stands 
for: instilling a new purpose on an existing “leftover building.”. A 
number of inspiring examples can be seen here113. 

The impact of circular principle on cities. 

Circular construction lowers housing costs and protects land from 
degradation, fragmentation and non-sustainable use; reduces the 
negative impact on the environment and improves the quality of 
life in cities. 
 
At the same time, current income from cities - 85% of global GDP - 
is closely linked to global flows of oil and gas, raw materials, 
components and end products and - as a result - major interests of 
leading companies and influential states in the ‘take-make-waste’ 
economy. 
 
The development of a circular economy is a struggle for power and 
influence, which can only be won in favor of circularity through a 
joint effort. Cities are pre-eminently the platform for this struggle, 
because here all stakeholders meet, they can exchange ideas and 
possibly reach an agreement based on shared interests. 

                                                        
113 https://www.archdaily.com/931659/10-plus-proposals-to-promote-adaptive-reuse-
and-introduce-transformative-
ideas?utm_medium=email&utm_source=ArchDaily%20List&kth= 

The role of the city government is decisive. 

Firstly, by bringing parties together, developing inspiring goals, 
removing barriers arising from existing regulations, facilitating 
sharing, stimulating innovative research, supporting start-ups that 
contribute to circular solutions and providing financial incentives, 
for example, by differentiating tax rates. 
 
Secondly, by making circular plans in areas where the city 
government is primarily responsible. Local authorities have a large 
and direct influence through legislation and investments related to 
urban planning, issuing building permits, mobility systems, urban 
infrastructure, district heating, energy production and distribution, 
waste collection, municipal taxes and the local labour market114. 
 
The city can even make a difference, which can be illustrated in the 
Amsterdam metropolitan area. 

Circular Amsterdam 

The municipality of Amsterdam has committed itself to the circular 
economy as an important pillar of its sustainability policy. The city 
wants to be a forerunner and has a good starting position because 

114 https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Cities-in-
the-CE_An-Initial- 
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many citizens, businesses, start-ups, and (knowledge) institutions 
are convinced by the necessity of a circular economy115.  
 
The municipality applies the following principles: 
• All materials are part of an infinite physical or biological cycle. 
• All energy comes from renewable sources. 
• Modular and flexible design of production chains to increase the 

adaptability of systems. 
• New activities that enable the shift from possession of goods to 

use of services. 
• Logistical systems that switch to more region-oriented services. 
• Human activities that contribute to the regeneration of "natural 

capital". 
 
Together with external parties, such as TNO and Circle, the city has 
evaluated existing value chains with respect to ecological impact, 
economic importance, value retention and transition potential. This 
resulted in a selection of two fields (‘chains’) in which the greatest 
circular impact can be achieved, namely the construction chain and 
the organic residual chain.  
 
Construction chain 
By organizing the construction chain in a circular fashion and at the 
same time realizing 70.000 new homes by 2040, a 3% productivity 
gain is feasible representing a worth of € 85 million per year. This is 
the result of reusing material and efficiency improvements. The 
table below is mentioning the main activities to be developed in the 
next years. 

                                                        
115 https://www.circle-economy.com/wp-content/uploads/2016/04/Circular-Amsterdam-
EN-small-210316.pdf 

Organic residual streams chain 
High-value processing of organic residual flows over a period of five 
to seven years, will result in an added value of 150 million euro per 
year. This is the result of source separation of organic waste in all 
households and in the food processing industry. The organic 
residual flow is used for the production of proteins for animal feed, 
biogas and building blocks for the production of bio-plastics. The 
table below is mentioning the main prospective activities to be 
developed in the next years. 

Circularity and the humane city 

There is no doubt that in the long run everyone benefits from a 
circular economy. However, in the short term it can weaken the 
purchasing power of the poor. Poor people around the world have 
already created an informal circular economy by buying or 
exchanging worn-out goods such as cars, refrigerators, furniture, 
and clothing. Goods that are available at flea markets, thrift stores 
or through family and friends. As soon as these goods become part 
of a regular circular process, their availability will decrease and their 
prices rise. Not to mention a ban on selling these goods for 
environmental or safety reasons.  
This problem is not inherent in the circular economy, but arises 
from the growing gap between the rich and poor part of humanity. 
Consequently, policies aimed at the development of a circular 
society must also create the conditions for a more just and 
egalitarian society  
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Direction for city actions: Reuse of matter 

Topic City actions focused on the development of circularity Digital enabling technologies and tools 
9. Identifying 
opportunities 

Together with companies, institutions and consumers, identify 
the greatest opportunities (1) to prevent waste, pollution and 
other negative external effects on human health and quality of 
ecosystems and (2) for high-quality reuse of materials by 
decoupling the creation of new products and services from the 
availability of finite resources116 117. 

 

10. Circular 
production 

Promoting, supporting and mandating the transition towards 
circular production by (1) making available information to citizens 
and companies, (2) material support (facilities, procurement), (3) 
the development of guidelines and legislation (licenses, building 
permits), (4) compelling high-value reuse, repairing, recycling or 
composting of materials, (5) prohibiting toxic emissions, and the 
export of waste, (6) stimulating the use of bio-based materials, 
(7) Promoting the design out of usage of virgin materials and 
waste in design of new products, and (8) application of new 
business models118. 

Digital databank with data about origin of 
components of products119. 

11. Circular 
construction 

Obliging circular construction by (1) storage and high-quality 
reuse of materials, (2) use of standardized and modular 
components, (3) innovations such as sustainable timber 

Madaster is an online Building Information 
Management (BIM)-systeem for collecting 
information about components and material used in 
construction objects122. 

                                                        
116 https://www.government.nl/topics/circular-economy/accelerating-the-transition-to-a-circular-economy 
117 https://www.researchgate.net/publication/326662835_Circular_Economy_in_the_Triple_Helix_of_Innovation_Systems  
118 https://www.mckinsey.com/~/media/McKinsey/Business Functions/Sustainability/Our Insights/Growth within A circular economy vision for a competitive Europe/Growth_Within.ashx 
119 European Union: The World Input-Output Database (WIOD) 2014, http://www.wiod.org/database/wiots16 
122 https://www.madaster.com/en/our-offer-2/Madaster-Platform 
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construction, (4) repurposing instead of demolishment of existing 
buildings, (5) urging material passports120 121. 

Excess Materials Exchange (EME) is a digital 
matching platform, to find new high-value reuse 
options for materials or (waste) products123.  

12. Water Implementation a system of separated provision for drinking and 
non-drinking water.  
For drinking water, a comprehensive cycling process or 
desalinization is in place.  
For other applications local circular systems based on purificated 
gray and rainwater are sufficient124, including buffers and 
reservoirs125. 

 

13. Sewage Developing plans to change the existing sewage system by 
separated collection of grey and black water126. 

 

14. Organic waste Bundling and connecting all organic residual streams into a 
central bio-refinery hub. Here bulk products can be transported 
on a large scale, local small flows can come together127. 

A digital platform for available organic waste for 
possible users (producers of proteins for animal 
feed, biogas and bio-plastics128. 

15. Food waste Reducing the level of food wasted from farm—agricultural 
production processes—to fork—the consumer’s plates —and 
make optimal use of food waste across all parts of the chain by 
reusing it in other applications. 

Food waste technology such as Winnow Vision that 
employs artificial intelligence to offer insight into 
food waste and subsequently reduce it129. 

16. Plastic litter Banning plastic litter by (1) obliging substantial deposit for all 
plastic bottles and boxes, (2) banning single-use products like 

 

                                                        
120 https://www.mckinsey.com/business-functions/sustainability/our-insights/the-circular-economy-moving-from-theory-to-practice 
121 https://www.mckinsey.com/~/media/McKinsey/Business Functions/Sustainability/Our Insights/Growth within A circular economy vision for a competitive Europe/Growth_Within.ashx 
123  https://excessmaterialsexchange.com 
124 https://edepot.wur.nl/254624 
125 http://www.urbanisten.nl/wp/?portfolio=waterplein-benthemplein 
126 http://www.cityzen-smartcity.eu/wp-content/uploads/2019/12/city-zen_d5-3_neighbourhood-bio-refinery.pdf 
127 http://www.biobasedeconomy.nl/wat-is-biobased-economy/themas/ bioraffinage_v2/  
128 Bastein, A. G. T. M. et al: Circular Amsterdam. A vision and action agenda for the city and metropolitan area, Amsterdam 2016  https://docplayer.net/27554205-Circular-amsterdam-a-
vision-and-action-agenda-for-the-city-and-metropolitan-area.html 
129 https://www.winnowsolutions.com/en/product 
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plastic bags, cups, and trays, (3) the use of microplastics in 
consumer products and (4) providing one waste stream aimed at 
producing high-quality types of new plastic130. 

17. Product as a 
service  

Propagating and enabling a shift from proprietary goods to 
shared use such as cars131, equipment, lighting132, bicycles, and 
books. This results in a shift to better quality, more efficient use, 
better maintenance and cheaper consumer prices133 134. 

 

 

                                                        
130 https://medium.com/scientific-american/can-robots-help-pick-up-after-the-recycling-crisis-aace4210472b 
131 http://govsgocircular.com/cases/urban-sharing-program-for-electric-vehicles/ 
132 https://www.philips.com/a-w/about/news/archive/standard/news/press/2015/20150416-Philips-provides-Light-as-a-Service-to-Schiphol-Airport.html 
133 Duncan McLaren and Julian Agyeman: Sharing Cities. A case for Truly Smart and Sustainable Cities. MIT 2015. 
134 https://www.shareable.net/sharing-cities/ 
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Source of the header photo, a medieval marked from an unknown painter, is 
Wikimedia and it is Licensed under Creative Commons. 
 

4.  
Labor and 
entrepreneurship: 
Cities of doers 

Challenges 
 
Work can be a source of ultimate personal satisfaction. People who 
feel involved are more productive. People who have the 
opportunity to show entrepreneurship contribute to the growth 
and development of the company or organization. In practice, both 
involvement and intrapreneurship only apply to a minority of all 
employees. 

From the beginning of the industrial revolution to the present day, 
incomes have increased around the world and are increasingly 
unevenly distributed between regions, social groups and 
neighborhoods. This applies to the last decades - the era of 
globalization - in particular. 

Also, in recent decades, the incomes of top management in 
developed countries have multiplied, while the rise in the incomes 
of other employees has been limited. 

Companies can also be a source of sustainable prosperity. In that 
case, their social purpose ("purpose") goes for the pursuit of profit, 
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without losing sight of their continuity and a reasonable reward for 
the capital providers. Unfortunately, here too, only a minority of all 
companies are involved. For most companies, the highest possible 
profit growth, high shareholder value and high rewards for top 
management are central. 

The disappearance of art and craft 

As the picture above shows, cities used to be breeding grounds for 
doers: craftsmen and artisans. They populated every street and 
during frequent processions their guilds presented themselves in all 
their glory.  
 
Craftsmen, artisans, and not to forget traders made cities thrive. 
For centuries, entrepreneurship was linked to art and craft in 
exchange for rewards like personal fulfilment, satisfied customers, 
and a good life. Greed was prohibited. 
The term entrepreneur is still associated with giving direction, form 
and content to new activities based on personal motivation and 
skills and thus creating value. A description that applies to the self-
employed, business entrepreneurs, franchisees or intrapreneurs 
and includes both commercial, institutional and artistic activities. 
 
In less than one century the kind of entrepreneurship that 
dominated the Middle Ages to the 19th century disappeared and 
made room for ‘low strain jobs’ for operators, clerks, dockers and 
servants. Small-scaled workshops were exchanged for plants, 
offices, and department stores dominated by hierarchical 
management, a high degree of planning and control and cheap 
                                                        
135 http:/www.vam.ac.uk/content/articles/t/the-arts-and-crafts-movement 

mass-production. This resulted in a fundamental change in the 
outlook of cities. Blooming city centers became overcrowded 
residential areas for the poor, surrounded by large industrial areas, 
offices, warehouses, railway yards and the like.   
 
Arts & Craft and Makers movement 
Due to the industrial revolution, artisans disappeared in large parts of 
Europe. But not entirely: The growth of mass production fuelled the Arts 
& Crafts Movement; thousands of scattered groups of artisans and artists, 
dedicated to the small-scale production of furniture, lamps, crockery, 
cutlery and the like.135 The short video from the Open University below is 
a nice illustration of the power of the movement, the integration of 
technology and craft136. 

 
The Italian company Alessi is a good example. The company succeeded in 
bridging the contrast between craftsmanship and industrial production, 
among other things by inviting prominent artists such as Philippe Starck 
and making their designs accessible to a large group of customers.  

136 https://youtu.be/CBq73yxha0o 

https://youtu.be/CBq73yxha0o
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The Makers Movement is related to the Arts & Crafts tradition137. It 
includes tens of thousands small craft businesses, which usually offer 
their products through sites such as Etsy. Etsy's revenue for 2013 was $ 1 
billion and there were 1 million customers that year. 
 
The new industries, railways, trading companies, and department 
stores were the tangible appearances of 19th century 
entrepreneurialism, sometimes ruthless, sometimes charitable. A 
new generation of managers gradually took possession of the 
boardroom. It is questionable whether they still can be 
characterized as entrepreneurs because many companies started to 
look very much like bureaucracies.  
Entrepreneurship continued to dominate in trade, retail and in 
agriculture. Not to mention developing countries where the 
informal economy is still a perfect breeding ground for 
entrepreneurial behaviour, albeit accompanied by harsh working 
conditions and poverty.  
 
In the 20th century entrepreneurship flourished in the fast-growing 
number of small and medium-sized businesses operating in all 
sectors of the economy. In the Netherlands, there are almost 
1.782.000 business with one to 10 employees. Together, they have 
around 2,3 million employees (including the owners). In addition, 
there are almost 70.000 companies and organizations with more 
than 10 employees, who together provide jobs to around 6,6 
million employees (all data are from the Central bureau of 
Statistics).  
 
Entrepreneurship is associated with drive, perseverance and 
passion and therefore has great potential value for growth and 

                                                        
137 http://www.innovationexcellence.com/blog/2014/06/24/making-makers/ 

development. This potential is only partially used. In addition, it is 
necessary to make a distinction between large and small companies 
and organizations. Both are discussed successively. 

Engagement or passion? 

Each year, Gallup collects data worldwide about the engagement of 
the workforce in companies and organizations with more than 50 
employees138. These are characterized as 'engaged', 'actively not 
engaged' and 'passively not engaged'. The table below provides an 
overview, showing that in any country only a minority of this group 
is ‘actively engaged’. This means that they are enthusiastic about 
their work, their colleagues, praise their company, and do not 
worry if they have to work overtime.  

 
Percentages of actively engaged (green), passively not engaged (gray) and 
actively not engaged (black) of employees in different parts of the world. 

138 http://www.gallup.com/poll/165269/worldwide-employees-engaged-work.aspx 
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Lack of engagement correlates strongly with the ‘low strain’ 
character of many jobs, but also with the management style of 
most bosses. This is apparent from The great job satisfaction survey 
of the Netherlands featured by Frits Galle and his colleagues from 
training and consultancy agency PER4MANCE139. Most employees 
that participated in this study are dissatisfied with their boss. 62% 
of all employees have no or hardly any job satisfaction; 22% 
reluctantly go to work and long for the next weekend on Monday 
morning already. 11% calls the manager a dictator.  
Often, managers are not involved with the employees, they lack 
inspiration and communicate in a short and directive way. 
Everything must give way to achieving the targets. However, this 
behaviour is counterproductive, because employees minimize their 
efforts under conditions of coercion. 
Companies want to increase the engagement of their employees as 
the level of engagement correlates with productivity140. Therefore, 
worldwide they spend billions on this goal and to train managers to 
support it. Without much result. 

The wrong analysis: Not engagement but passion. 

According to John Hagel, managers are heading in the wrong 
direction by focusing on engagement141. After studying individuals 
who are exceptionally productive in a wide range of professions, he 
concluded that what they have in common is ‘the passion of an 
explorer’. Listen to John who explains this in a short video142: 

                                                        
139 https://www.businessinsider.nl/inspiratieloos-afstandelijk-of-zelfs-dictatoriaal-
nederlanders-hebben-weinig-goede-woorden-over-voor-hun-
baas/?tid=822213668&utm_medium=email&utm_source=nieuwsbrief#main 
140 https://www.gallup.com/workplace/236927/employee-engagement-drives-
growth.aspx 

 
Passion does not mean that these people are overly gifted, diligent, 
hardworking or smart. Instead, they are determined to achieve 
their goal in a certain domain, are excited when faced with 
challenges, and seek collaboration with others who can support 
them (Figure below).  

In many ways, passion is the engine of entrepreneurial behaviour. 

The difference between engagement and passion is clear. The first 
is an attitude and requires no special skills or knowledge. The latter 
is related to competences. To create engagement, employers must 
show respect, listen better and improve working conditions. As a 
result, most employees will work harder and the productivity of the 

141 https://edgeperspectives.typepad.com/edge_perspectives/2017/06/the-big-shift-from-
engagement-to-passion.html 
142 https://youtu.be/2_XMvaZHQHg 

https://youtu.be/2_XMvaZHQHg
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company will increase. However, without the competencies of 
those involved improving at the same time. 
 
The three aforementioned components of passionate behaviour - 
achieving goals, excitement when being challenged, and seeking 
collaboration - require a learning process and a supporting 
organizational structure and culture.  
 
Unfortunately, the number of employees with passion is even lower 
than the number of engaged ones. The latest US survey of 
passionate employees shows that up to 13% of the workforce 
(managers included) have each of the three aforementioned 
attributes. An additional 39% have one or two attributes. 64% of all 
employees and managers are neither engaged nor passionate, or in 
other words they lack the essence of entrepreneurial behaviour143. 
 
This lack of entrepreneurship or intrapreneurship is 
understandable. The 20th century companies have organized their 
production according to principles of scalable efficiency and a 
system of planning and control, top-down assessment based on 
performance indicators (KPIs) and quarterly reporting to the next 
boss in hierarchy. Consequently, room for initiative is limited, 
neither expected nor desired. At the same time making money 
became the ultimate objective of most companies and the top 
management made large efforts to satisfy the shareholders and 
their own monetary ambitions. 
 
Joseph Stiglitz has warned that the creative power of 
entrepreneurship can easily turn into a destructive one. A 'maker' 
                                                        
143 https://www2.deloitte.com/us/en/insights/topics/talent/future-workforce-
engagement-in-the-workplace.html?id=us:2sm:3li:dup2725:awa:dup:060717 

becomes a 'taker' as soon as creating value becomes making 
money. This often happens when companies grow and the passion 
of the founder is replaced by growth, profitability, maximization of 
shareholder value and remuneration of senior management. In 
time, this development will be harmful to the companies involved. 
The world is changing fast. Knowledge is widespread and is no 
longer the exclusive property of small groups of scientists in 
universities and R&D centers. Companies that have set-up well 
programmed and hierarchically controlled production systems must 
therefore cope and change radically. Engaging the workforce is not 
enough. Instead, it requires employees to be at the center of 
business operations and to have a significant degree of autonomy 
using their own knowledge of the changing environmental 
conditions. Instead of organizing employees in silos, they must form 
flexible, interdisciplinary teams with a high degree of self-
government. Furthermore, smaller differences in pay, active 
promotion of (open) innovation and opportunities to collaborate 
outside the company are important144. 
 
As only a limited number of companies meet these conditions, 
many passionate employees consider to leave the behemoth 
companies to start their own business. Incidentally, to be 
assimilated again by another giant, who offers them – apart from 
lots of money – room for continuous learning and innovating. 
However, many passionate workers prefer to retain their 
independence after having started a business of their own. I will 
come back to this, later.  
Below, I will discuss how companies can stimulate passion - and 
therefore intrapreneurship. 

144 https://www2.deloitte.com/us/en/insights/topics/talent/worker-passion-employee-
behavior.html 
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Joseph Stiglitz: From "makers" to "takers" 
 
For many companies, their top management and 
shareholders, making money has become an 
overriding goal that has pushed a potential social 
purpose into the background. 
 
Multinational corporations have been making gold 
money worldwide since 1980. In 2019, the total 
profit of the 100 largest companies in the world in 
terms of revenue was $ 15,000 billion. In 
comparison, in that year the gross national product 
of all countries in the world combined was more 
than $ 87,000 and total government expenditure 
was $ 23,000 billion145.  
 
The massive increase in profits is a direct result of 
globalization: Growing trade enabled by global 
competition, automation, offshoring and low raw 
material costs, high earnings and only low wage 
growth. 
 
US companies have recently been required to 
disclose data about the ratio of the income of the 

CEO to that of the average employee. Some 
examples: auto parts maker Aptiv (CEO / employee 
pay ratio: 2,526-1), employment agency Manpower 
(2,483-1), owner of amusement parks Six Flags 
(1,920-1), CEO Del Monte (1,465-1), and clothing 
manufacturer VF (1.353-1)146. Democrats and 
even some Republicans are trying to stop these 
extremes, so far in vain. 
  
A well-documented report from the Economic 
Policy Institute147, published August 14, 2019, 
reveals that in 2018 US CEOs (350 largest 
companies) averaged $ 17.2 million (including $ 7.5 
millions of realized stock options), with an avarage 
CEO-employee ratio of 278 - 1. This amount is 9.2% 
more than in 2017 and 52.6% more than in 2009. 
An average employee earned only 5.3% more in 
2018 than in 2009. 
In "better times" - in 2000 - the average CEO 
compensation was $ 21.5 million (in 2018 dollars), 
reflecting a CEO employee ratio of 386-1. 
 
Over a longer period of time, CEO compensation 
has increased dramatically. In 2018 it was on 

average 940.3% higher than in 1978. In the same 
period, the average salary of employees rose 
11.9%. The CEO-employee ratio in 1978 was "only" 
30-1; in 1965 "only" 20-1. So in 2018 278 -1. 
CEOs pay 4 to 5 times higher than the rest of senior 
management, which incidentally represents 40% of 
the 1% highest earners in the US. The don’t have to 
worry, their revenues increased 339.2% between 
1978 and 2017. 
 
Compared to the US, CEO compensation in the 
Netherlands is 'modest', also given the progressive 
tax system. In 2018, Nancy McKinstry, CEO of 
Wolters-Kluwer publishing house, topped the list 
with an income of € 14.5 million, on which she said 
she paid 50% tax. 
 
The "official" justification for the extreme 
compensation of CEOs is their perceived market 
value. However, there is no market for CEOs; most 
are members of "old boys networks," whose 
members pass each other on positions in 
government, memberships of influential advisory 
committees and well-paid jobs

. 
 
 

                                                        
145 https://t.co/5q28wwbzEU 
146 https://www.fastcompany.com/90383698/what-middle-class-looks-like-in-4-u-s-
cities?utm_campaign=eem524%3A524%3As00%3A20190807_fc&utm_medium=Compass
&utm_source=newsletter 

147 https://www.epi.org/files/pdf/171191.pdf 
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Self-organization and entrepreneurship 

There are strong arguments for self-organization and -management 
by employees, just think of the book Reinventing Organizations by 
Frederic Laloux. However, little research has been done into the 
relationship between self-management, entrepreneurial behaviour 
and performance. The recently published HOW-report has changed 
this148. 
 
The report distinguishes three types of organizations: Organizations 
as mentioned above (62%) based on ‘achieving results, 
organizations based on ‘obedience’ (30%) and organizations based 
on ‘self-government’. The share of the last ones increased from 3% 
in 2012 to 8% in 2016.  
 
Research in 17 countries (among others the Netherlands, Germany, 
the USA, India, Russia, China and Japan) showed that organizations 
based on self-government performed better in all respects. 
 
The superiority of the scores of self-managed organizations is clear. 
The HOW-report has delved into the distinguishing characteristics 
of employees of these companies. These are: more trust, 
willingness to take risk, celebration of success as collective 
achievement, collaboration and mutual assistance, sharing 
information, and respect for personal judgement. These 
characteristics are closely linked to the structure and culture of the 

                                                        
148 https://howmetrics.lrn.com/wp/wp-content/uploads/2016/05/HOW-REPORT-5-6-
16.pdf 
149 https://www2.deloitte.com/us/en/insights/topics/talent/work-environment-
redesign.html 

organization, to organizational learning and to the behaviour of the 
remaining managers.  
The question is how to become such an organization. The Deloitte 
report Work environment redesign, written by John Hagel, John 
Seely Brown and Tamara Samoylova applies design principles to 
answer this question149. A brief summary can be downloaded 
here150. 

Starters: opportunities for entrepreneurship 

Every year, millions of people worldwide start their own business. 
In the US alone, around two million of employees give up well-paid 
jobs every year. The number of self-employed persons in the US is 
around 17 million.  
The terms start-up and starter are often confused. The most 
important difference is that the passion of a startup is to 
commercialize a promising technological innovation and to grow 
rapidly at international level151. That is why it must find substantial 
capital and there are usually more employees too.  
For most starters the passion is to have their own business, which 
enables them to provide for themselves. In the Netherlands, new 
127,000 starters registered with the Chamber of Commerce in 
2018. Employment agencies, restaurants, day care centers, cafes, 
social work, and consultancy are the fastest growing starters. Only 
200 (0.16%) meet the criteria of a startup and 10% of the startups 
are ultimately successful. 

150 https://www.dropbox.com/s/2vzblhm56mq7rt3/Organizational redesign.docx?dl=1 
151 https://ondernemersplein.kvk.nl/startups 
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Startups, if successful, are engines of growth and innovation. Every 
year, the Global Startup Ecosystem Report, published by the Global 
Entrepreneurship Network (GEN) provides a picture of the 
development and growth of startups152. The report is based on 
independent research using data on over a million companies 
across 150 cities worldwide. Additionally, the recent report 
Startups: Job growth engine in the Netherlands offers excellent 
documentation of the identity, growth and potential of the 4,311 
Dutch startups153. 
 
Startups are responsible for the largest part of economic growth 
and the growth of new jobs. In fact, in the US the steady growth of 
startups compensates the losses in employment in the rest of the 
economy154. The Dutch startups have created over 100.000 jobs. 
20.000 of these jobs date from the past two years, more (in 
percentage) than any other sector in the economy. 36% are online 
marketplaces or e-commerce platforms, 30% are software 
providers (usually software-as-a-service), 20% are developing tech 
hardware, and 7% are biotech. 55% of all Dutch startups have fewer 
then 10 employees. Examples of successful startups in the 
Netherlands are ASML, Booking.com, Bol.com and not to forget fast 
growing Adyen.  
Techleap.nl (formerly Startup Delta) is a non-profit publicly funded 
organization that helps to accelerate the growth of startups with 

                                                        
152 https://startupgenome.com/reports/global-startup-ecosystem-report-2019 
153 https://www.datocms-assets.com/18598/1576071441-netherlands-employment-
report-vfinal.pdf 
154 https://www.kauffman.org/-/media/kauffman_org/research-reports-and-
covers/2010/07/firm_formation_importance_of_startups.pdf 

programs and initiatives that improve access to capital, market and 
talent155. 
 
Worldwide, startups created $2.8 trillion in value between 2016 
and 2018. Concentrations of startups are spread all over the whole 
world, albeit to a very unequal extent. Silicon Valley has by far the 
largest concentration, but in at least 30 cities (listed below) the 
number of and investment in startups are significantly growing.  

 

155 
https://finder.techleap.nl/companies.startups/f/all_locations/anyof_Netherlands?showM
ap=true 
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Amsterdam Startup Delta 
According to the Global Startup Ecosystem Report, Amsterdam Startup 
Delta is the region with the largest increase in the ranking in 2018. 34% all 
of Dutch startups can be found here. This increase is the result of the 
strong growth in funding, output and exit value, as well as strong 
performance in life sciences and deep tech. In addition, two billion-dollar 
IPOs were very helpful: Adyen (a fintech company now valued at almost 
$23 billion) and Elastic (a search and data company now valued at over $6 
billion). 
 

Incubators, accelerators 

Every year, thousands of startups are established worldwide, but 
only 1 in 10 succeeds.  
It is clear that startups need support to survive. Support comes 
from incubators and accelerators in the first place. 
 
It is fascinating to take a look at the world of incubators. UBI Global 
recently published its biennial ranking, which can be downloaded 
from its website156. 364 programs have been assessed. A distinction 
is made between incubators and accelerators that are connected to 
universities, cities and private institutions. 
In each category, a further distinction is made between the winner 
and the top 5, 10, and 25. Below, I focus on the largest category, 
university-related incubators. It should be noted that the absolute 
top is missing, as institutions must apply for being assessed. An 

                                                        
156 https://ubi-global.com/ 
157 http://www.setsquared.co.uk/setsquared-partnership 

institution like Stanford University feels that this is overdone for 
obvious reasons. 
At the top of the 2019 ranking (as on a previous occasions) is 
SETsquared Partnership157. This is a collaboration between five 
universities in the southern part of England: Bath, Bristol, Exeter, 
Southampton and Surrey. This incubator performs four tasks: (1) 
supporting and accommodating startups, often from outside the 
universities, (2) informing students about entrepreneurship, (3) 
help researchers make commercial use of their findings, among 
others through a comprehensive platform for open innovation and 
(4) mediating with regards to funding. As with most incubators, 
support does not stop with a successful start. There is an 
acceleration program that guides companies in their further 
growth. Remarkably, 90% of all supported startups are successful. 
 
Of the 89 Dutch incubators and accelerators (31 in Amsterdam) two 
are among the first ten in the UBI ranking: Yes!Delft and UtrechtInc. 
Other prominent Dutch incubators and accelerators are 
Startupbootcamp (Amsterdam), Rockstart (Amsterdam), Collider 
(Amsterdam) and HighTechXL (Eindhoven)158. 
 
Startup boot camp 
Startup boot camp is an international organization that offers 3-month 
accelerator programs on various topics such as finance, commerce and 
fintech in cities like Amsterdam, Melbourne, Dubai and Milan. It is focuses 
on the selected companies, providing them with access to a global 
network of industry experts, business mentors, investors, and corporate 
partners. In addition, there are top-level masterclasses, pitching 

158 
https://finder.techleap.nl/investors.accelerators/f/all_locations/anyof_Netherlands?show
Map=true 
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opportunities and networking events, working space and €15K to cover 
living expenses. All in return for 8% equity ownership in every startup. 
  
In the video below, you meet the members of the 2019 Amsterdam 
startup boot camp commerce class, who talk about their company and 
what participation in the boot camp has meant for them159. 

 
The success stories of boot camps and accelerators provide a 
picture of their critical success factors: (1) good professional and 
commercial guidance, which (2) moves with the life phase of the 
company (3) with a strong sense of customer needs and innovation 
(4) a relationship with scientific fields of which leading scientists are 
willing to guide startups and spin-offs; (5) scouting in the own 
university of potential knowledge to be commercialized and (6) last 
but not least own financing possibilities or active mediation 
towards capital providers. The winner of the Global UBI 2019 excels 
in all areas. 
 

                                                        
159 https://youtu.be/EBKvCcIDsGs 
160 http://ondernemerschap.panteia.nl/pdf-ez/a201101.pdf 

Entrepreneurship and the city 

Thriving business in all shapes and sizes is a necessary condition for 
cities to offer jobs and income to their residents, in combination 
with educational and other institutions. The city government plays 
an important role in enabling economic growth and at the same 
time be a guard of the environment, health and quality of life. 
There are many ways to do this. 

Nurturing starters 

From a perspective of economic growth, startups are more 
important than starters in general, who usually employ only one 
person, albeit the number of starters outsizes by far that of start-
ups160. In many countries the Chambers of Commerce offer modest 
support to starters and my impression is that more support could 
improve their impact. City governments are interested in the first 
place in retail, services, commerce and workshops that are located 
in central part and therefore contribute to its revitalization161.  

Fab labs 

As mentioned before, ‘makers’ are a specific category of starters 
that incidentally become a startup. Initially, they hardly have the 
opportunity to develop new products due to lack of resources. In 
the US and Canada, some public libraries offer facilities. The 
Edmonton library (Canada) has set up a laboratory in which 3D 
printers and powerful computers and design software are available. 

161 https://parkstad-limburg.lowcdn.com/wp-
content/uploads/2019/10/Uitvoeringsprogramma-Retail_BASIS.pdf?x21874 

https://youtu.be/EBKvCcIDsGs
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Many other cities follow this example by creating fab labs: 
workshops where (starting) makers find necessary tools162. 
 
From a point of view of improving the local economy, startups 
receive the most attention.  At first glance, this role for the city 
government seems to be limited. Referring at reports from the 
European Union, only the provision of capital seems to be helpful. 
Seoul understood this and in 2012 the city supported the creation 
of Dream Bank, a non-profit foundation funded by the Korean 
banking industry to provide financial support to the Korean startup 
scene.  
 
Startup in residence programme 
The Startup in Residence programme enables startups to tackle social 
challenges for public administration. It started in Amsterdam; now around 
20 other Dutch cities, regional governments and ministries also offer 
programmes. The programme is open to both Dutch and foreign 
entrepreneurs. It offers intensive training and support by 
professional coaches. Workspace is also available. Under certain 
conditions, local, regional and national governments become launching 
customer or partners.  
Recently, the Startup in residence impact report has been published. It 
offers detailed insight on the programme in Amsterdam and its meaning 
for the participants and the community163. 
 
 
The Global Startup Ecosystem Report 2019 shows that governments 
can help startups with much more than financial support. The 
overview below shows the options, arranged by the frequency of 
their occurrence. Funding is at the top, but other possibilities are 

                                                        
162 http://fablab.nl/ 

making available specific organizations and programs such as 
incubators and accelerators, the admission of brilliant foreign 
scientists and entrepreneurs, including competent refugees, export 
support and so on.  
 

 

163 
https://startupinresidence.com/amsterdam/media/sites/2/2019/06/Startup_In_Residenc
e_Report_Engels.pdf 
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Incubators and accelerators 

The best any city can do is becoming an active participant in one or 
more incubators and accelerators, preferably in partnership with 
universities and regional companies. Incubators can become a one 
shop-stop for all prospective participants and offer virtually all 
support that is mentioned in the table above. 
Within an incubator, the city government could be the first 
responsible party for legal affairs, creation of working-spaces 
(initially for free and later rented out at attractive rates), and 
procurement.  
A growing number of cities and their neighbouring regions have set 
up co-called ‘Economic Boards’. The Amsterdam Economic Board, 
for example, is a platform for regional companies, educational and 
other institutions that, among other things, actively encourage the 
connection between larger companies and startups.  
 
Collaboration between big companies and startups 
In the US, an increasing number of organizations, for instance Techstars, 
the Vault and Plug and Play serve as innovation networks or platforms 
where startups, VC’s, and corporate innovation teams – like Target, 
Panasonic, Coca-Cola, Allianz, and Honeywell – connect to develop new 
products or services.  
According to Bill O’Connor who runs the Vault Innovation Academy, that 
is empowering startups and corporations under a single innovation 
ecosystem large organizations can now tap into networks of 
entrepreneurs, technology, and disruptive business models faster and 
more effectively than ever before164. 
 
 

                                                        
164 https://www.innovationexcellence.com/blog/2019/10/20/how-big-companies-and-
startups-use-co-creation-to-innovate/ 

Vital cities 

Stimulating the growth of starters in general and startups in 
particular must, where possible, be accompanied by increasing their 
visibility.  
The short video below illustrates how the presence of virtually 
everything - businesses, colleagues, competitors, customers, 
meeting opportunities, universities, bars, restaurants, immigrants, 
and sun - has contributed to the tremendous growth of successful 
startups in Tel Aviv165.  These conditions cannot be duplicated, nor 
can Silicon Valley be copied. But it indicates that the growth in the 
number of startups does not depend on just one factor. 
 

 

165 https://youtu.be/XJLu0Yri0GM 
 

https://youtu.be/XJLu0Yri0GM
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Campuses 

Cities must keep an open eye on companies that look for a suitable 
location. Innovative companies must be given absolute priority and 
a campus location is attractive for these companies. A campus 
offers space for several, preferably complementary, companies, 
large and small, and offers facilities to collaborate with scientists. A 
campus can easily be integrated into residential areas and facilities 
such as parks and ponds. The Eindhoven High Tech Campus is an 
excellent example. The video below gives an impression of life and 
work on this campus166. 
 

 
Amsterdam Smart City 
Co-location of supplementary startups and other company definitely is a 
favourable condition, but given the potential large number of companies, 
this is not always possible or even desirable. An important step is 
therefore the creation of a (virtual) community, such like Amsterdam 

                                                        
166 https://youtu.be/jW7MOLyep0I 
 

Smart City. This is a platform for (starting) entrepreneurs, self-employed 
people, volunteers, and big companies and not-for profit organizations.  
 

A humane approach to entrepreneurship 

Passion is probably one of the most unique human characteristics 
that contribute to the fulfilment of our lives. Passion can, for 
example, underlie entrepreneurship or intrapreneurship, the engine 
of well-being and prosperity. 
 
In this essay, I recalled the disappearance of craftsmanship in 
Western European cities during the industrial revolution. Today, 
most people in Western countries are employed, although the 
number of small and medium-sized businesses is growing 
considerably. There is room for entrepreneurship, and the fast-
growing number of startups illustrate this. As this article 
emphasizes, larger companies can enable employees to become 
intrapreneurs. For a long time that was not the case. Industrial 
production was guided by strategic plans, translated into detailed 
assignments for employees. Hierarchical control mechanisms, 
monitored the execution by employees of their assigned roles. 
Labour lost its intrinsic value and its motivation was one-
dimensionally reduced to financial compensation. Involvement and 
passion in the workplace disappeared.  
I already referred to Joseph Stiglitz’ warning that the creative power 
of entrepreneurship can easily turn into a destructive one and 
makers become takers167. 

167 https://www.quotenet.nl/nieuws/a30329003/progressief-kapitalisme-volgens-joseph-
stiglitz/ 

https://youtu.be/jW7MOLyep0I
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Rapid societal changes are making the current organization of work 
and labour obsolete and call for new relations within businesses 
and organizations. The smartest organizations have started to 
reinvent themselves and give free way to self-government, 
intrapreneurship and cooperative ownership. 
 
Startups too are at risk of turning their passion for making valuable 
products into the primacy of money. The largest startups in the 
world, Amazon, Google and Facebook, are striking examples of this. 
I have no idea where the fast-growing Dutch startups are on the 

continuum between ‘making’ and ‘taking’ or creation and 
destruction. The amount of income that the founders allow 
themselves – usually is an indication. 
 
Fortunately, there are a limited number of companies that try to 
maintain their social purpose and of which the top management - 
still paid generously - does not get the most out of it. 
 
 
  



68 
 

Direction for city actions: Labor and entrepreneurship 

Topic City actions focused on labor and entrepreneurship Digital enabling technologies and tools 
18. Engagement 
and 
entrepreneurship 

Propagating within the municipal organization (1) employee 
engagement by labour relations based on trust, respect and 
flexibility168, (2) to show entrepreneurial behavior and (3) to practice 
distributive leadership169.  
Organizations based on (psychological) ownership, challenging 
assignments, autonomy, and distributed leadership function better 
in all respects than strongly hierarchical organizations170. 
Therefore, this goal is also an example for local companies and 
institutions.  

Gallup has developed a 12 question self-
assessment to measure the degree of employee 
engagement. Find the questions here171. 

19. Starters Facilitation of starters and potential startups, by creating housing 
options, functioning as a 'launching customer' and the participation 
of incubators and accelerators172. 

 

20. Social 
enterprises 

Making available extra facilities in the field of housing, permits, 
orders and tax benefits for companies that actively profile 
themselves as social enterprises173, by (1) compliance with the 
governance code, (2) avoiding tax evasion and (3) certification as a 
benefit corporation174. 

More than 50,000 company already participated 
in this free online self-assessment to establish 
their actual position175. 

                                                        
168 https://www2.deloitte.com/us/en/insights/topics/talent/work-environment-redesign.html 
169 https://www2.deloitte.com/us/en/insights/topics/talent/future-workforce-engagement-in-the-workplace.html?id=us:2sm:3li:dup2725:awa:dup:060717 
170 https://howmetrics.lrn.com/wp/wp-content/uploads/2016/05/HOW-REPORT-5-6-16.pdf 
171 https://www.gallup.com/workplace/285674/improve-employee-engagement-workplace.aspx#ite-285716 
172 https://startupgenome.com/reports/global-startup-ecosystem-report-2019 
173 https://sustainablebrands.com/read/walking-the-talk/how-being-a-benefit-corporation-can-legally-protect-a-company-s-mission 
174 https://bcorporation.net 
175 https://bimpactassessment.net/?_ga=2.254258440.1642195038.1584608838-448493566.1584608838 
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21. Innovation 
climate 

Strengthening an innovative climate by giving substance to the 
quadruple helix, stimulating campus development and other forms 
of innovation through collaboration. 

 

22. Learning city / 
region 

Becoming a learning city / region by sharing knowledge and 
expertise between citizens, knowledge institutions and companies 
and by the presence of campuses, incubators, and fab labs. 
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Neural network. Photo: Kevin Rheese, Licensed under Creative Commons 2.0 
 

                                                        
176 https://www.boundary2.org/2018/07/loeb/ 

5. 
Responsible use of 
digital technology: 
Digital-just cities 
 
Challenges 
 
The available (digital) technology, in particular artificial intelligence, 
reflects the culture, interests and preferences of society and those 
who develop it and is therefore anything but neutral. 

Due to the growth of the platform economy and the use of digital 
technology, a number of companies are gaining a near-monopoly 
position. So far, governments have only been able to regulate this 
development to a limited extent. 

 
In his seminal book The Myth of the Machine Lewis Mumford wrote 
that emerging new megatechnics would create a uniform, all-
enveloping, super-planetary structure, designed for automatic 
operation in which man will become a passive, purposeless, 
machine-conditioned animal. This was in 1967, before anyone could 
imagine the impact of digital technology176. 
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Six digital technologies that stimulate process automation177 
 
Today, barely 50 years later, we speak of a digital society, 
ubiquitous connectivity and artificial intelligence (AI), still not 
knowing what the impact will be, nor how this technology can be 
controlled.  
Aleksandra Mojsilović, codirector of IBM Science for Social Good 
adds that if she is awake at night, it’s due to the speed which AI is 
developing: Think about when cars were first invented: It was the 
Wild West. Until now, the rules for the development and 
application of AI are lagging behind178. 
 

                                                        
177 
https://www.mckinsey.com/~/media/mckinsey/industries/public%20sector/mckinsey%20
on%20government%20may%202019%202/mck-on-government_5-2019_june19.ashx 

This chapter deals with the impact the latest digital technologies, 
the underlying motives and the opportunities for society to mitigate 
negative effects, or use them to become a more humane place. I  
 
 
mainly focus on artificial intelligence, a technology based on 
artificial neural networks, mimicking the neural networks in our 
brain (header picture). I will explain how cities can protect their 
citizen’s interest, not at least through strict legislation on data 
collection and the reduction of cybercrime. The ultimate question is 
as that if technology dehumanizes, is it possible to reverse this 
process? 

 
178 https://medium.com/fast-company/ais-leading-developers-share-their-fears-about-
the-tech-developing-too-fast-4091c21ddaf8 
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Artificial intelligence 

Simply put, autonomous and intelligent technical systems, or 
artificial intelligence (AI) is the ability of a computer to correctly 
recognize and name pattern by learning. Such a pattern may be a 
pedestrian crossing the road in the case of a self-driving car or the 
face of a specific person in the case of facial recognition. Learning 
means that the computer itself ‘discovers’ the right distinctions 
instead of being programmed. The role of people in this process is 
two-fold. Firstly, by writing an ‘instruction’ (algorithm) and secondly 
by training the computer to correctly apply this instruction. For 
example, if the computer in a self-driving car receives negative 
feedback because it confuses a bicycle and a motorcycle, the device 
will attempt to redefine the characteristics of both.  
All technology companies understand that AI and related 
technologies are essential to secure their future position. As a 
result, they invest large amounts of money in research, often 
through the acquisition of start-ups. 
 
AI is designed to reduce human interventions in planning, decision-
making and the recognition of patterns in big data. In the 
meantime, concerns about negative consequences are growing, 
such as breaches of privacy, discrimination, loss of human skills, 
risks to security of critical infrastructure, and possible negative 
long-term effects on societal well-being. The benefit of these 
technologies depends on whether developers are able to align the 
operation of AI with ethical principles, such as fairness, 
environmental sustainability, and growth of self-determination. 

                                                        
179 http://hmjvandenbosch.com/2019/09/19/de-veilige-stad/ 
180 https://www.fastcompany.com/90436355/portlands-proposed-facial-recognition-ban-
could-be-the-strictest-

Global merger and acquisitions (to December 4th 2017) related to AI. 
Source: The Economist 

Facial recognition 

One of the most criticized applications of AI is facial recognition: 
The hasty introduction especially by the police and retail 
(recognition of shoplifters) is heavily disputed. Elsewhere, I have 
elaborated on facial recognition, mentioning its lack of accuracy, 
especially with regards to people of color and women179. As a 
consequence, several cities in the US are banning facial recognition. 
Recently, Portland has issued a total ban, both in the public sector – 
in particular the police – and in the private sector180. 
 
The distrust of facial recognition and the dubious accuracy of other 
applications of AI have led to initiatives to improve their design. The 
influential Institute of Electric and Electronic Engineers (IEEE) took a 

yet?utm_campaign=eem524%3A524%3As00%3A20191202_fc&utm_medium=Compass&u
tm_source=newsletter 



73 
 

worldwide initiative with the publication of a comprehensive 
manual, Ethically Aligned Design: A Vision for Prioritizing Human 
Well-being with Autonomous and Intelligent Systems181. This is the 
most comprehensive, crowd-sourced treatise on the ethics of AI 
and machine learning in general. Building on this seminal work, IBM 
has compiled its own guide that focuses on five ethical issues182: 
 
Accountability  
Designers of AI are accountable for considering the system’s impact 
in the world and not only the companies or governments that 
invested in its development.  
 
Value Alignment  
Designers as a team have to consider contextual factors like former 
experiences, memories, upbringing, and cultural norms which are 
supposed to influence the outcomes of the process to be 
automated, as AI obviously lacks acquaintance with these factors. 
The larger the diversity of the developing team, the better the 
results. 
 
Explainability  
Designers must be able to explain the considerations underlying 
algorithms in terms that people can understand, because this 
knowledge is the key for understanding its conclusions and 
recommendations.  
 
 

                                                        
181 https://standards.ieee.org/content/dam/ieee-
standards/standards/web/documents/other/ead1e.pdf?utm_medium=undefined&utm_s
ource=undefined&utm_campaign=undefined&utm_content=undefined&utm_term=undef
ined 

Fairness  
Developers of AI systems must be aware of the biases that 
unconsciously direct their thinking. As a team they must minimize 
algorithmic bias through constant reflection on the content, both 
the data and the algorithms.  
User Data Rights 
Developers must educate users to take control over their data, in 
compliance with national and international laws, for instance the 
EU’s General Data Protection-legislation. 
 
Algorithm manager New Nork 
New York City has appointed an algorithm manager to check whether 
algorithms comply with ethical and legal rules regarding data use and 
privacy183. The mayor took this decision, advised by the Automated 
Decision Systems Task Force, which was founded as a response of the 
criticism on the way the New York Police Department applies facial 
recognition. In Amsterdam, at the request of the city administration, 
accountancy firm KPMG supervises the quality of algorithms by means of 
an Artificial Intelligence audit. 
 

Surveillance capitalism 

The main reason that companies like Amazon, Facebook and 
Google invest billions in AI is that they want to influence our 
purchasing behavior through targeted marketing and therefore 
they want to know anybody’s shopping behavior to predict and 

182 https://www.ibm.com/watson/assets/duo/pdf/everydayethics.pdf 
183 https://www.smartcitiesdive.com/news/nycs-new-algorithm-management-position-to-
oversee-equitable-use-of-tech/567722/ 
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determine customers’ preferences184. Traditional 
advertising has lost its impact, due to the large number 
of products and services and the enormous variety of 
individual preferences. Basically, targeted marketing 
includes that a specific person is advised at the right 
time to buy a certain product in a particular store, that 
is, a store that has paid for this service.  
A scientific report by Douglas C. Schmidt, professor of 
computer science at Vanderbilt University, reveals what 
data Google collects and how185. Google knows the 
preferences of billions of people, knows where they are 
at any time and continuously gives personalized 
commercial messages. The next step is for potential 
customers to receive a text message when approaching 
a store selling one of their favorite items. Even better is 
that sellers greet customers in person thanks to facial 
recognition and surprise them with an irresistible offer. 
 
In the case of Amazon, customers are even not required 
to leave their home at all. The company can – thanks to 
AI – predict at any time which products or services they 
are open to and subsequently make an irresistible offer. 
The reason may also be that the infamous Alexa 
‘overheard’ you.   
 
Sidewalk Labs Toronto 
The development process of Quayside, a 12-acre chunk of 
brownfield land on the edge of downtown Toronto shows the role 

                                                        
184 https://medium.com/the-guardian/its-not-that-we-ve-failed-to-rein-in-facebook-and-
google-we-ve-not-even-tried-5567da75d3be 
185  

https://bloximages.newyork1.vip.townnews.com/wsmv.com/content/tncms/assets/v3/ed
itorial/f/1b/f1bc6c94-a539-11e8-905a-136f4f930796/5b7bff66f1d7a.pdf.pdf  
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information technology plays in the development of cities. Elsewhere, I 
have paid attention to the role of Sidewalk Labs (a sister company of 
Google) in this project186. I was pleased by its progressive urbanism. But at 
the same time, the company wants to construct a ‘digital layer’ over 
Quayside. The larger amount of the data gained from residents and 
visitors, the better Sidewalk Labs will succeed in getting third parties 
interested to monetize these data. The opposition to Sidewalk Labs’ role 
in Toronto is growing fast and and might have contributed to the 
company’s withdrawal although the official reason is lack of investors due 
to Covid-19. 

 
Amazon has succeeded in becoming an all-American icon. Research 
has shown that Amazon is the second most-trusted institution of 
any kind in the United States, ahead of the government, the police, 
and the higher-education system. The U.S. military comes first187.  
Because of its reputation, Amazon has a huge impact on purchasing 
behavior. For instance, it has successfully exploited average 
American’s fear for burglars by promoting Ring, a doorbell with a 
built-in camera. It has sold more than 10 million items, which 

                                                        
186 https://smartcityhub.com/urban-planning-and-building/toronto-too-smart-for-
comfort/ 
187 http://aicpoll.com 

represent a turnover of more than $ 1 billion. The aforementioned 
Alexa too has become an inseparable part of many families and a 
source of large amounts of personalized information. The moment 
that Alexa starts with commercial messages is not far away. 
 
I started this article with a reference to Lewis Mumford’s fear of the 
impact of megatechnics. Today, technologies that ensure that no 
action goes unnoticed as Mumford predicted are fully operational. 
The handful of gigantic technological conglomerates that dominate 
the digital world today, show a shocking resemblance to Mumford’s 
mega machine188.                                                                                                                          
However, for many people these mega machines not only seem 
absolutely irresistible but also ultimately beneficial. Mumford 
believed that these two conditions feed into what he called the 
megatechnics bribe. The technology companies provide people with 
an impressive range of goods and services, often free of charge.  
These pleasantly masks rampant surveillance, environmental 
destruction, exploitation, and the concentration of wealth in a few 
hands, that go with it189.  

The quest for regulation 

Platforms such as Amazon and Alibaba not only offer third parties’ 
products and services via the Internet, they also develop and offer 
their own products and services. As owners of the network and 
sellers with the largest share in the market, they dominate all other 
users of the platform.  

188 http://aicpoll.com 
189 https://www.boundary2.org/2018/07/loeb/ 
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They have disastrous consequences for competition, the viability of 
urban centers, customers’ ecological footprint, and are 
monopolistic concentrations of economic power and tremendous 
wealth for their owners and shareholders.  
Facebook is another example of a platform. As social network it 
thrives on its near-monopolistic position, which offers a huge 
advantage as advertising medium190.  
Even in the US, the call for regulation is getting louder. In an article 
in the New York Times, Chris Hughes, co-founder of Facebook pleas 
for breaking-up his former love-baby. At least by reversing the 
acquisition of Instagram and WhatsApp, something that 
presidential candidate Elisabeth Warren seems to intend191. 

Mark Zuckerberg and Chris Hughes. Photos: Jessica Chou/ The New York 
Times (Zuckerberg); Damon Winter/The New York Times (Hughes) 
 
Hughes refers to the fact that America is built on the idea that 
power should not be concentrated in any one person, because of its 

                                                        
190 https://www.fastcompany.com/40567706/heres-how-to-see-the-data-that-tech-
giants-have-about-you 

fallibility. A century ago, senator John Sherman said in the 
Congress: If we will not endure a king as a political power, we 
should not endure a king over the production, transportation and 
sale of any of the necessities of life. If we would not submit to an 
emperor, we should not submit to an autocrat of trade with power 
to prevent competition and to fix the price of any commodity.  
From the eighties in the last century, concentration in every 
economic sector increased to a previously unknown extent. 
Facebook is worth 500 billion, about 80% of the world’s social 
networking revenue. 

 The power of Facebook compared with other social networks 
 
Legislation related to Facebook should include the protection of 
privacy and a transparent policy regarding acceptable speech, and 
Mark Zuckerberg seems to have no objection towards this: In an 
op-ed essay in the Washington Post in March 2019, he wrote 

191 https://medium.com/new-york-times-opinion/its-time-to-break-up-facebook-
8b6ae2cb3d9d 
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Lawmakers often tell me we have too much power over speech, and 
I agree. He goes even farther: Government regulation should not 
just on speech, but also on privacy and interoperability, meaning 
the tight of consumers to seamlessly leave one network and transfer 
their profiles, friend connections, photos and other data to another. 
His plea for legislation was followed by CEO’s of Google, Microsoft 
and Amazon192.  

What they are all try to prevent is tightening antitrust policy but 
such a policy is exactly what is needed.  

Basically, platforms work at their best if customers and retailers 
meet at just one (virtual) marketplace. Just as one electricity grid is 
preferable for many reasons. This kind of services can be 
considered as natural monopolies. However, in case of near-
)natural monopolies like Amazon, Facebook and Google a 
separation is mandatory between the platform as such and the 
companies who use it to sell their products. 
 
Perspective 
Perspective is an API that is able to calculate the probability that texts 
from websites or online forums are perceived toxic193. To develop this 
algorithm, huge data sets were used, for example the New York 
Times comments section. People were asked how the messages made 
them feel. Their answers went into a machine learning model that 
‘learned’ to select messages that are most likely to be experienced as 
toxic. It is able to distinguish between expressions such as You fu… gay 
(toxic) and I’am a proud gay (non-toxic) 
 

                                                        
192 https://www.businessinsider.nl/artificial-intelligence-vooroordelen-
google/?tid=822213668&utm_medium=email&utm_source=nieuwsbrief 

This implies huge changes for the companies concerned: 
 
The new Amazon 
For Amazon, this includes that the company manages the virtual 
marketplace and possibly offers storage and transport services. 
However, it is then forbidden to sell products of its own. Every 
company can rent a place on the platform and use the data of its 
own customers if they agree. 
 
The new Facebook 
Adult Facebook users may be asked a fair payment for networking, 
in exchange for not collecting their data and not proving them with 
advertisements. From children data should never be saved nor 
advertisements being displayed. Facebook can be allowed to collect 
data from adults and offer them (personalized) advertisements in 
exchange for free use of the network service. 
 
The new Google 
As mentioned earlier, I am pleased with the availability of Google’s 
search engines, its maps, included Google Earth, and its email 
facilities. I even appreciate it if the company provides on request an 
overview of drugstores, plumbers and the like in my neighborhood. 
Therefore, I want to pay for this service under the condition that 
the company refrains from collecting my personal data and offering 
advertisements to me. Those who wish can allow the company to 
collect their data and show personalized advertisements in 
exchange for free use of its services. 
 
 

193 https://www.perspectiveapi.com/#/home 
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Cities for Digital Rights Coalition 
In November 2018, Amsterdam, Barcelona, and New York City launched 
the Cities for Digital Rights coalition194. It stands for reliable and secure 
digital services and infrastructures. The coalition wants to support our 
communities through a five-point agenda of equal access to the internet, 
privacy and data protection, transparency and non-discriminatory 
algorithms, diversity and inclusion, and open and ethical digital service 
standards. The short video below shows the launching of the Digital 
Rights Coalition195. 

                                                        
194 https://citiesfordigitalrights.org 
195 https://www.youtube.com/embed/VyFJo4vXFAc 
196 https://www.fastcompany.com/90171699/what-is-gdpr-and-why-should-designers-
care 

The role of cities as a regulator; Amsterdam 
as example 

In Europe, regulation is progressing: The European Union issued the 
far-reaching General Data Protection Regulation (GDPR). You can 
find a summary of its content here196.  
Local authorities can play an important role in maintaining net 
neutrality and open data standards, protecting digital rights, and 
combat cybercrime197. Regardless of their role in enabling fast 
Internet for all citizens, improving digital self-reliance and 
resilience, making digital services available, installing sensors to 
improve the quality of the environment and empowering digital art 
and the creative industry. Topics that are discussed in chapter 12. 
 
Below, I will focus on the role of the city in the debate on AI and 
algorithms, the protection of the privacy of the citizens in general, 
the regulation of data ownership, the preference for open software 
and the struggle against cybercrime. 
Each topic is illustrated with activities, expected in 2019, by the City 
of Amsterdam, as mentioned in the publication A Digital City for 
and by Everyone. Agenda for the digital City version 1.0.  

Supervision and debate on the role of artificial 

intelligence and algorithms 

197 https://medium.com/city-as-a-service/why-urban-tech-should-empower-cities-not-
solve-them-d5e02e2fd8d6 

https://www.youtube.com/embed/VyFJo4vXFAc
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Cities already use AI in order to analyze countless data and make 
policies. Algorithms are implemented when streamlining services, 
prioritizing operations, and even predicting when restaurant 
inspections, road work, or building permits will be needed198.  
 
It is of utmost importance to realize that none of these activities 
take place without human intervention. Algorithms are designed, 
controlled and guided by humans, although few can understand the 
relationship between this check and the outcomes of data analysis. 
I already emphasized that the ability to explain this relationship 
must be part of AI developers’ competences. It is useful for (public) 
organizations to set up an advisory board that can control how it 
works.  
 
The Algorithm toolkit 
To help reduce the biases in algorithms, the Center of Government 
Excellence at Johns Hopkins University, recently released an algorithms 
toolkit for local government leaders199. 
Neuron netwerk. Source: The Algorithm Toolkit, John Hopkins University 
 
Its main goal is to ensure that automated decisions are fair and 
unintentional harm is minimized. The toolkit helps local leaders to 
proactively ask specific questions to quantify risks and also provides 
recommendations on ways to deal those risks. 
 
Some applications of AI are already scrutinized. I already mentioned 
facial recognition practices, because of the regular occurrence of 
bias of their designers and the datasets. Another example is the 

                                                        
198 https://medium.com/@BloombergCities/the-promise-and-peril-of-algorithms-in-local-
government-f1a2964769f2 
199 https://govex.jhu.edu/wiki/center-for-government-excellence-releases-first-of-its-kind-
algorithm-toolkit-to-reduce-bias-affecting-residents-from-automated-decisions-made-by-
local-governments/ 

detection of fraud; a legitimate government task too, but also here 
transparency is needed200. 

 
Activities foreseen in the Amsterdam Agenda for the digital City 
• Encourage public debate on ethical questions with respect to AI. 
• Independent party to audit algorithms. 

Transparency of data collection by government 

itself: privacy by design 

Many adhere to the principle that in a free country people have the 
right to move around in the city, without being observed and 
registered except for law enforcement reasons.  
In many cases, for instance crowd control at large-scaled events, 
personal information is not needed and here ‘privacy by design’ is 

200 
https://www.mckinsey.com/~/media/mckinsey/industries/public%20sector/mckinsey%20
on%20government%20may%202019%202/mck-on-government_5-2019_june19.ashx 
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in place. One of the rules are that observations are minimalist. For 
example, counting people from behind, or cars from above.  
Data collection policy involves seeking consent from citizens, 
maintaining checks and balances and, in the case of surveillance, 
establishing rules for those who collect and process information. 
 
Activities foreseen in the Amsterdam Agenda for the digital City 
• Public register of all sensors. 
• Increase technological knowledge. 
• Research on digital resilience in young children. 

Data ownership; availability and admission to data 

(open data) 

The creation of a collection of images of faces by private individuals 
prohibited by law. the government can only do this under specific 
circumstances and for set goals. In principle, citizens are the owners 
of all personal data, although some are obliged to be surrendered 
to the municipality on the basis of the law on personal registration. 
This information is public at aggregate level. This applies to data 
collected by the government, but should also apply to private 
companies. Trading personal data without the owner's permission 
is also prohibited. In practice, this permission is implicitly requested 
and given201. 
 
Activities foreseen in the Amsterdam Agenda for the digital City 
• Establishing digital rights. 

                                                        
201 https://medium.com/the-guardian/its-not-that-we-ve-failed-to-rein-in-facebook-and-
google-we-ve-not-even-tried-5567da75d3be 
202 https://decodeproject.eu/what-decode 

• Supporting cooperations that offer alternatives to platform 
monopolies. 

• Introduction privacy by design. 
• Digital identity to enable citizens to reduce sharing of data. 
• Develop strategy on data minimalization, sovereignty, data 

commons and open data. 
 
 
Decode 
Decode is an EU project that creates tools which will give people 
ownership of their data202. These tools combine blockchain technology 
with attribute-based cryptography to enable the owner of the data to 
manage these. The video below is a short introduction to the project203. 

 
 
Private data can made searchable, but only parties who are entitled to 
have admittance or who have received permission to the owner of the 
data are given access. This new concept of data rights also applies to data 
sent to or used by Internet of Things (IoT) objects. 
 

Open software 

203 https://www.youtube.com/embed/_-ooCbgIiyo 

 

https://www.youtube.com/embed/_-ooCbgIiyo
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The use of open source software is recommended to prevent 'lock 
in' as a result of dependence on suppliers. Proprietary software 
understandably impedes switching to another provider. In addition, 
thanks to built-in functions, commercial software suppliers can 
collect as much information from their customers as they want. In 
the case of open software, the code and the way in which it is used 
is public. Being available for free does not mean that this software 
is cheap due to the need for customization. 
Activities foreseen in the Amsterdam Agenda for the digital City 
• Making as many as possible data open and 

sharable on a city platform. 
• Appointing an information officer to maintain 

principles of ‘privacy by design’ and ‘openness 
unless’ 

Cybersecurity 

Apart from high-profile policing, cities and users 
can do a lot to increase cybersecurity. 
The Internet of Things connects more and more 
devices to the internet, whose security level is 
usually very low because they are designed to be 
cheap. Regulators have a role in improving 
standards. Striking data breaches at international 
companies receive a lot of media coverage, but 
cybercriminals are increasingly focusing on 

                                                        
204 https://theconversation.com/hackers-seek-ransoms-from-baltimore-and-communities-
across-the-us-118089 
205 https://www.fastcompany.com/90391332/take-these-5-critical-steps-to-protect-
yourself-from-

community groups, schools, small businesses, and municipal 
governments, which in general have a low level of security204. By 
taking five critical steps and informing the general public to do the 
same, there is a great potential to improve security205. In addition, 
cities need to improve resilience with regard to denial-of-service 
attacks, for example, residents who are prevented to enter (or to 
leave) certain buildings, decommissioning remote systems such as 
traffic lights and fire extinguishing water pipes206.   
 

cybercrime?utm_campaign=eem524%3A524%3As00%3A20190817_fc&utm_medium=Co
mpass&utm_source=newsletter 
206 https://www.archdaily.com/921298/the-city-to-be-deceived-geoff-manaugh-for-the-
shenzhen-biennale-uabb-2019?utm_medium=email&utm_source=ArchDaily%20List&kth= 
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Activities foreseen in the Amsterdam Agenda for the digital City 
• Secure WIFI-services for citizens and visitors in public buildings 

and busy places. 
• Fight against cybercrime to protect vital infrastructure and 

administrative stability. 
• Production of a social service handbook  

The challenge of the digital just city 

 
In this article, care for privacy, prevention of being tracked and 
protection against cybercrime are seen as part of the digital rights 
of citizens from a humane perspective. At the same time, I 
mentioned the fact that in the eyes of many, Amazon is one of the 
most reliable institutions in the US. I’ am afraid this is an excellent 
example of what Lewis Mumford’s calls mega technical bribe. 
Amazon meets the material desires of American consumers. This 
makes them indifferent to their privacy, their sovereignty as a 
consumer and ultimately their own jobs in exchange for Amazon’s 
low prices, rich choice and fast delivery.  For those who preach 
consumerism as the holy grail, this is not a bad deal, but other 
should know better. In my search for a humane city, where 
principles such as sustainability, justice and quality of life prevail, 
this tendency is daunting.  
 
The growing penetration of mega-technology companies into 
everyone’s life with the intention of shaping consumer behavior is 
equally worrying because people need to reduce their common 
ecological footstep, increase social capital and refocus culture on 
non-material qualities of life.  

Unfortunately, the poorest part of the world population is excluded 
from the increase in material prosperity. 
 
Governments have an important task. They need to ensure that 
products are sold at fair prices, including compensation for CO2 
emissions, and that profits are used for society as a whole rather 
than for a handful of mega-rich tycoons. This opens the way for 
cities that are both humane and prosperous. 
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Direction for city actions: responsible use of digital technology 

Topic City actions focused on just use of technology Digital enabling technologies and tools 
23. Digital services Making available safe digital services by (1) enabling fast internet 

for all its citizens, (2) improving digital self-reliance and resilience, 
(3) making available municipal information; (4) protecting net 
neutrality, (5) maintaining open data standards, (6) protecting 
privacy, (7) effectively preventing and combating cybercrime. 

The CitizenApp is enabling the municipality to arrange 
services online, to listen to citizen’s opinion, to provide 
information, and to facilitate all other contacts in an 
easy and flexible way207. 

24. Ethical use of 
artificial 
intelligence 

Ensuring ethical principles208 and enabling citizen oversight in the 
development and operation of artificial intelligence to prevent 
breaches of privacy, discrimination, loss of human skills, and 
possible negative long-term effects on societal well-being209. 

The Algorithms toolkit for local government ensure 
that decisions based on algorithms are fair and 
unintentional harm is minimized210. 
 

25. Data 
ownership 

Securing that citizens are the owners of all personal data, unless 
insight by the municipality is enforced by law. This applies to data 
collected by the government, but should also apply to private 
companies. Trading personal data without the owner's permission 
is prohibited211. 

Decode is an EU project that creates tools to give 
people ownership of their data. These tools combine 
blockchain technology with cryptography212 213.  

26. Privacy by 
design 

Adhering to the principle of privacy by design when collecting data 
in public space by the government itself and private parties (for 
instance tracking mobile phones). 

 

                                                        
207 http://www.cityzenapp.gr/en 
208 https://medium.com/@BloombergCities/the-promise-and-peril-of-algorithms-in-local-government-f1a2964769f2 
209 https://standards.ieee.org/content/dam/ieee-
standards/standards/web/documents/other/ead1e.pdf?utm_medium=undefined&utm_source=undefined&utm_campaign=undefined&utm_content=undefined&utm_term=undefined 
210 Center for Government Excellence: Ethics & Algorithms Toolkit: A risk management framework for governments (and other people too!) 2018: http://ethicstoolkit.ai 
211 https://www.fastcompany.com/90171699/what-is-gdpr-and-why-should-designers-care 
212 Decode 2020: https://decodeproject.eu/what-decode 
213 Universa Blockchain, 2020: https://universablockchain.com/ 
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27. Open data Securing that all non-personal data collected in the public realm is 
‘open’; which means they it is available in a public data portal, 
unless there are legal objections. 

Opendatasoft is a platform for sharing IoT data for 
better city management by making real-time data 
easily accessible and enables merging different data 
sources214. 

28. Internet 
security 

Holding providers of public Wi-Fi responsible for the safety of its 
use. Similarly, it is mandatory that equipment connected to the 
Internet has a certificate for cyber quality.  

Critical steps to protect against cybercrime215. 

  

                                                        
214 Open Data Soft: How Bristol's Open Data Portal Empowers Residents 2020:   https://www.opendatasoft.com/hubfs/Brochures/Customer-stories/bristol-customer-story/EN/customer-
story_bristol_en.pdf?hsCtaTracking=33e0ad63-adaa-4a01-9e8d-056115f4d967%7C7c4f3d25-3f20-4fd5-88ec-5e5297cf4d14 
215https://www.fastcompany.com/90391332/take-these-5-critical-steps-to-protect-yourself-from-
cybercrime?utm_campaign=eem524%3A524%3As00%3A20190817_fc&utm_medium=Compass&utm_source=newsletter 
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Polluted air: Photo by Holger Link on Unsplash 
 

6. 
Care for health: 
Healthy cities 

 
Challenges 
 
Health in general and infant mortality in particular are closely linked 
to income-related living conditions. This also includes prosperity-
related diseases such as obesity, heart disorders, cancer and lung 
diseases. 

Healthcare will change drastically due to technology, automation, 
robotization in surgery and artificial intelligence. This is no 
autonomous process that can take place without citizen 
supervision. 

Healthcare costs are rising rapidly, especially in developed 
countries. This is partly due to unhealthy behavior, excessive 
nutrition, the costs of medicines, but also obsessive attention to 
diseases. 

 
During the last century and even during the last decades health 
within cities has improved significantly. Between 1990 and 2015, 
the worldwide mortality rate of children below the age of 5 
dropped from 90 deaths per 1,000 live births to 43. Which still 
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means that globally a child dies every five seconds. Child mortality 
is the main cause for (regional) variations in life expectancy216. 
Child mortality is lowest in the most prosperous families in 
developed countries. Health and wealth are related tightly. The 
figure below illustrates the differences in child mortality in urban 
and rural regions in several parts of the world217.  
 

Under 5-year child mortality rate – Source: The Urban Disadvantage, 2015. 
 
                                                        
216 https://en.wikipedia.org/wiki/Life_expectancy 
217 https://www.savethechildren.org/content/dam/usa/reports/advocacy/sowm/sowm-
2015.pdf 
218 https://www.beesmart.city 

As a consequence, improving health implies improving the 
availability and affordability of care and fighting poverty as well. 
Many diseases are directly related to living conditions, which in turn 
are related to wealth. Therefore, a humane city will focus on 
providing adequate care and for all its citizens, and work on the 
disappearance of the causes of illness. In both respects digital 
technology can play a supporting role. The technological solutions 
presented below are selected from the Smart City Solution 
Database, a comprehensive collection of smart city applications, 
tools and policies218. The recent report of the McKinsey Global 
Institute, Smart Cities: Digital solutions for a more livable future also 
offers a wealth of inspiring cases219.  

Cities: Unhealthy places 

 Despite the aforementioned improvements in living conditions and 
medical care, cities are unhealthy places, particularly in developing 
and emerging countries and in a less degree in developed countries 
too. According to the Global Burden of Diseases Study of the World 
Health Organization, 4.2 million deaths worldwide every year are 
caused by particulate pollution220. 

 

219 
https://www.mckinsey.com/~/media/mckinsey/industries/capital%20projects%2
0and%20infrastructure/our%20insights/smart%20cities%20digital%20solutions%
20for%20a%20more%20livable%20future/mgi-smart-cities-full-report.ashx 

220 http://ghdx.healthdata.org/gbd-2016 
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India 

Take India for example, where economic growth results in 
unprecedented urban development. Air pollution is seen as the 
direct cause of 627.000 deaths annually. Moreover, an official study 
of 1,405 cities reveals that only 50% of urban areas have water 
supply connections and that water is supplied on an average for 
only three hours a day. Waste disposal and sewage treatment 
plants are missing in most Indian cities: 30% of the households have 
no toilets, the coverage of the sewage network is merely 12% while 
the treatment of sewage is even lower at 3%. Most of the untreated 
sewage is discharged into rivers, ponds or lakes, which are also the 
main source of potable water221.  
 
A billion city dwellers worldwide live in slums, on sidewalks or 
below bridges. Nearly all of them lack drinking water and sanitation.  
 
In the past, cities in now developed countries where extremely 
unhealthy places too, characterized by frequent outbreaks of 
epidemics that regularly killed large sections of the population. 
Living conditions have improved considerably in the last century. 
The same applies to sanitation, clean drinking water and medical 
care. The air has become cleaner but air pollution still is a major 
problem. Near the main roads, the concentration of particulate 
matter is irresponsibly high, especially on warm, windless days. 

 

                                                        
221 http://www.thehindu.com/opinion/columns/smart-cities-dont-make-me-
laugh/article19897715.ece 

Asthma 

More than 26 million people in the U.S. have asthma, and therefore 
difficulties with breathing. Many chronic diseases in the country are 
associated with the air quality. African-American residents die three 
times more from asthma than whites. They often live in segregated 
communities with poor housing, near heavy industry, 
transportation centers and other sources of air pollution222.  
Whether cities are healthy or not depends on their location on 
earth and the neighbourhood within a city. However, infectious 
diseases are widespread. In developing countries, they are 
associated with the lack of sanitation, the presence of mosquitos 
and water and air pollution. In developed countries, infectious 
diseases are primarily related to polluted air.  
 
Filtering air 
Unfortunately, it will take 
many years to eliminate 
particulate matter. 
Therefore, sucking ambient 
air into a filter system, 
collect and agglomerate fine 
dust and Nano plastics 
particles and releasing clean 
air a necessary alternative. 
Recently, ETE, 
EmTechEngineering has 
developed a filter system that does not use fossil resources, and is 
available for a low price223. 
 

222 https://nextcity.org/features/view/why-racial-disparities-in-asthma-are-an-urban-
planning-issue 
223 https://ete-ing.de/en/ 
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The occurrence of infectious diseases in developing countries is 
decreasing – apart from polluted air - due to better but very basial 
medical care, more breastfeeding, measles vaccination, vitamin A 
supplementation, and the use of impregnated mosquito nets. At 
the same time, the AIDS epidemic threatens to reverse the progress 
made, in particular in eastern and southern Africa224.  
The growing prosperity of city-dwellers worldwide comes with 
health problems related to lifestyle and air pollution. Their solution 
requires major changes in the design of cities and the behaviour of 
citizens, and include the provision of parks and other green spaces, 
making cities more walkable, a general reduction of cars, the 
transition to electric vehicles, and changing food and moving habits. 
The role of life-style related physical efforts (at least 2,5 hours 
walking a week at brisk speed) is increasingly emphasized225 and 
supported by medical research226.  
 
The solution to make America physically active 
Radbonus is a smartphone 
application that promotes cycling 
by commuters in partnership 
with municipalities and 
enterprises227. It is tracking the 
distances covered by bicycle and 
for a certain number of 
kilometers there is a bonus, for 
example a shop discount. Until 
now participants have been 
cycling for 6.000.000 kilometers, 
an equivalent of 21,400 tonnes 
of CO2 emissions. 

                                                        
224 https://data.unicef.org/resources/levels-trends-child-mortality-2017/ 
225 https://medium.com/@andrewmerle/the-solution-to-make-america-physically-active-
96434fb5884c 

A substantial number of mental health problems is also related to 
the occasionally tough characteristics of the modern life-style, the 
abuse of alcohol and drugs, and subsequent homelessness 
included. 

Measuring health threats 

For years, city-governments started measuring the quality of the air 
by a sensor-networks as one of their first smart city features. 
Measurement focused on pollution by ozone, nitric oxide, nitrogen 
dioxide, particulate matter and black carbon (soot), as the main 
causes of health problems that can be attributed to pollution.  
Barcelona is generally praised as one of the first towns that placed 
sensors citywide to measure particulate pollution. The results have 
confirmed the strong relation between air quality and the intensity 
of the traffic. The general complaint nowadays is that action has 
stayed behind and the level of pollution did not change.  

Amsterdam 

In Amsterdam too, air quality has been measured for years, and 
although cars have become less-polluting, the intensity of the traffic 
has increased. As a consequence, last year the level of pollution 
from particulate matter and nitrogen dioxide (NO2) exceeded the 
standards of the World Health Organization (WHO) in many 

226 https://medium.com/luminate/brisk-walking-linked-to-remarkably-longer-life-
regardless-of-weight-c4332b001ace 
227 https://radbonus.com/ 
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Amsterdam streets228. The city government stated that the life of 
an average citizen of Amsterdam is shortened with one year due to 
pollution. The Amsterdam Community Health Service (GGD) 
estimates that 4.5% of the loss of healthy years is the result of 
exposure to dirty air. To put this outcome in context: The 
percentage is less than the damage to public health caused by 
smoking (13.1%) and overweight (5.0%), but more than the damage 
caused by lack of movement (3.5%) and excess drinking (2.8%)229.  
In spite of the abundance of data that is already available, the 
recently installed left-sided city government surprisingly asked 
Google to measure the air quality during one year230. Probably to 
create support for the upcoming ban of cars from the entire city 
centre. Google - by means of its Street-view cars – did the same in 
London, Copenhagen, and in some American towns231. 
 

Breeze technologies 
 
There is a wide range of 
devises that measure air 
quality. The start-up Breeze 
technologies produces 
cheap sensors and at the 
same time presents the 
results in public maps of the 
local environment232. 

                                                        
228 https://www.infomil.nl/onderwerpen/lucht-water/luchtkwaliteit/regelgeving/wet-
milieubeheer/beoordelen/grenswaarden/ 
229 https://www.parool.nl/nieuws/verwachte-verbetering-blijft-uit-lucht-in-de-stad-nog-
net-zo-vies~bea8f836/ 
230 https://www.bright.nl/nieuws/artikel/4712471/google-street-view-autos-gaan-
luchtkwaliteit-amsterdam-meten 

Socially responsible companies sponsor the sensors that feed 
data to this portal. They are being installed either in the 
companies’ own buildings, or co-located with interested citizens.  

The AiREAS project in Eindhoven 

Effective solutions for air pollution vary from planting trees, 
electrifying busses, reducing traffic, or even filtering the air. Since 
the intensity of the traffic is a good indication of the level of 
pollution, reduction of traffic is obvious. This measure often 
encounters resistance from citizens who are not involved directly. 
For this reason, groups of citizens who are involved start projects to 
measure the quality of the air. The AiREAS-project in the Dutch city 
of Eindhoven is a very professional initiative233. An innovative 
measuring system has been developed together with knowledge 
institutes and the government. The 35 sensors are distributed over 
the area of the town and the system offers real-time information234. 
The AiREAS-group regularly discusses the results with other citizens 
and with the city-government, which has taken some measures and 
anticipates the expected level of air pollution when developing 
plans. The measurement of the quality of the air is supplemented 
by medical research. This research has confirmed that citizens in 
the vicinity of main roads and the airport have an increased risk of 
death, reduced lung function and asthma.  

231 https://sustainability.google/projects/airview/ 
232 https://www.breeze-technologies.de/ 
233 http://www.aireas.com 
234 http://www.aireas.com/local-aireas/ 
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The project recently reached an important milestone. The 
municipality of Eindhoven has stated that it will be one of its main 
goals to be a healthy place to live. 

The AiREAS-project is linked to comparable initiatives in other 
European cities. Occasionally, data are exchanged. For instance, the 
short video at the former page, reveals the quality of the air at New 
Year’s Eve. See what happens at 23.30 PM! The violet colour means 
that the air is approximately toxic235 

Projects such as AiREAS prove that sensing alone is not enough to 
improve the health of a city. On the contrary, the installation of 
sensors and the intention to take measurements over a longer 
period might be part of a strategy to postpone actions. On the 
other hand, sensing as a part of a thorough, well-informed and 

                                                        
235 https://www.youtube.com/embed/g9tzgvtQtBw 
236 https://www.beesmart.city/solutions/smart-mosquito-trap-to-automate-urban-
surveillance-of-disease-vectors 

persistent citizen’s initiative often leads to direct actions and is 
usually much cheaper too. 
 

Measuring the risk of infectious 
diseases 
Health agencies use traps to check 
the presence of infectious 
mosquitos. These traps are 
inspected manually and are 
therefore labor-intensive and 
expensive. Irideon has developed 
a sensor that automatically counts 
insects, identifies the species and 
gender, and determines age236.  

E-health 

For years, it has been predicted that healthcare will change 
drastically due to technology, computerization, robotization and 
artificial intelligence.  
There have indeed been major changes, especially in affluent places 
where technology is used in diagnostics, for instance the use of 
AI237 and treatment, for instance the automation of certain forms of 
surgery. The pharmaceutical industry has developed many new 
medicines, albeit often at fabulous prices. Many of these changes 
are commercially driven and their impact on the quality of care 
cannot be taken for granted. At the same time, automation can 

237 https://medium.com/artificial-intelligence-network/googles-ai-is-diagnosing-lung-
cancer-with-artificial-intelligence-better-than-humans-cefe8825cbec 

https://www.youtube.com/embed/g9tzgvtQtBw
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help keep healthcare affordable. Healthcare in the Netherlands 
already uses 14% of the GNP238. 
Below I discuss a number of technological developments in 
healthcare and their significance for making cities humane. 

Information, self-diagnoses and self-treatment 

The Internet has at least 325.000 health sites and apps, which 
provide comprehensive information about diseases, options for 
diagnosis and self-treatments. Many use gamifications, such as 
exercises to improve memory. Others have more impact and 
require remote monitoring. 
 

Rehability 
Rehability is a personalized game-based motor and cognitive 
rehabilitation support for neurological patients239. It offers connected 
care, able to motivate patients to adhere to therapy and raise their 
quality of life, while reducing cost of care. The solution has more than 
seven years of research and study background in cardiology and 
pneumology.  
The system is built to enable rehabilitation at home, under remote 
medical supervision. The short video is showing a patient at work240. 
 

                                                        
238 https://www.zuyd.nl/binaries/content/assets/zuyd/onderzoek/inaugurele-redes/zorg-
op-afstand---lectorale-rede-marieke-spreeuwenberg.pdf 
239 http://www.rehability.me/ 

 
 
However, research found that only one of three online symptom 
checkers provided the right diagnoses. As a consequence, some 
physicians are publicly pleading people to stop diagnosing 
themselves online241. 

Integrated Medical Information 

For many years, anybody who is involved in healthcare has been 
pleading for a centralized registration of patient data in one 
registration system. It is argued that the availability of medical 
profiles of all patients will speed up and decrease cost of medical 
treatments. Unnecessary repetition of diagnostic measurements 
allows for an immediate start of treatment. Often treatments 

240 
https://www.youtube.com/watch?time_continue=4&v=UeJqaF7BaiA&feature=emb_logo 
241 https://elemental.medium.com/the-grim-appeal-of-diagnosing-yourself-on-the-
internet-6e3820528c71 

https://www.youtube.com/watch?time_continue=4&v=UeJqaF7BaiA&feature=emb_logo


92 
 

appear to be inadequate afterwards as certain contextual data 
were not available.  
In many countries, the Netherlands too, the development of such a 
system is frustrated by concerns regarding privacy, but also by lack 
of agreement concerning the content of the system and its 
availability to patients themselves evoked much discussion. The 
complexity of the health organisation too proved to be an immense 
hurdle242. 
In other places, probably characterized by less concerns for privacy 
and distributed interests, centralized systems have proved their 
value. 
 

The Integrated Medical Information and Analytical System (IMIAS) in 
Moscow 

This program is designed for 
patients, doctors and the 
health care administration. 
Patients can schedule their 
appointments online243. 
Doctors have an overview of 
the patient's medical history. 
The health care administration 

can manage the workload of outpatient clinics. The program is 
designed to serve at country level. It is fully operational and new 
services are added stepwise. 
So far it is functioning in Moscow and 8,200,000 unique patients are 
registered in the system, that is about 66% of all Muscovites. 200,000 
city residents make appointments with a doctor through IMIAS every 
day. 

                                                        
242 https://www.zuyd.nl/binaries/content/assets/zuyd/onderzoek/inaugurele-redes/zorg-
op-afstand---lectorale-rede-marieke-spreeuwenberg.pdf 
243 https://www.mos.ru/en/news/item/13864073/ 

Because of the efficiency gains, waiting times to see a specialist have 
been cut in half and doctors save up to 2 million working hours a year 
(over 30%) thanks to the electronic forms. 

 
Elsewhere, for example at the Taipei Medical University Hospital, 
the use of blockchain technology has proved effective in addressing 
privacy concerns244. 

Telemedicine 

Monitoring patients at distance (at home) will increase in the 
coming years - especially in Western countries. General 
practitioners have already started telemedicine at various locations: 
In that case, consultations take place remotely, sometimes with 
simple test equipment for home use. 
The same applies to automated digital observations, for example in 
the elderly’s homes. Patients for whom this is useful can receive 
timely alerts about vaccinations, use of the toilet, compliance with 
therapies or the use of devices. Sensors attached to asthma 
inhalers, can, for example, check that it is being used properly. 
The animation below shows how a doctor can conduct a digital 
consultation245. 
 
Given the ample availability of general practitioners in developed 
countries, telemedicine will mainly be used in less populated 
regions and in regions where general practitioners are not widely 
available. 

244 https://phros.io/ 
245 https://www.youtube.com/embed/Z-n56tNxSfU 
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Monitoring at distance: The next major step 

forward? 

The solutions discussed above are generally suitable for the best 
educated and digital skilled people246. The wide availability of 
medical information, the possibility of diagnosis and self-treatment 
even makes some people obsessively concerned with symptoms of 
possible illness247.  
Could the future not be that we are doing the obvious things for our 
health, such as walking, cycling, eating good food and having fun248, 
and that the early symptoms of emerging diseases are permanently 
watched in the background thanks to wearables, without us being 
aware of this? 
 

                                                        
246 
https://www.ou.nl/documents/40554/724769/Oratieboekje_Catherine_Bolman_DEF_150
12019.pdf/48046c78-622a-400f-213d-46995a221b46 
247 https://elemental.medium.com/the-grim-appeal-of-diagnosing-yourself-on-the-
internet-6e3820528c71 

Cisco’s connected health children 
Cisco’s TelePresence system can connect people from different 

locations via video and audio and 
allow them to collaborate 
remotely. The Cisco Extended Care 
is a browser-based platform for 
patients and their parents to access 
health services from any location.  
Appointments and unplanned 
consultations can be made easily. it 
also supports instant messaging, 
video conferencing and 
information sharing. The system is 

used in Brazil, among others, where specialists from a clinic offer 
consultations that can be attended in local clinics249. 

 
Therefore, real progress will be the result from unobtrusive 
checking of our physical condition by wearable devices, occasionally 
supplemented by self-tests. The local health center will monitor and 
analyse all patients’ data using artificial intelligence. By analyzing 
data from common disease cases, health services can identify 
groups of people with elevated risk profiles and targeted 
interventions. With the resulting pattern, illness can be predicted, 
followed by automated suggestions for self-treatment or an advice 
to consult the general practitioner, while we probably have not 
experienced anything but vague symptoms up to that point.  
The same idea could fundamentally improve the care for older 
people who live alone. Probably more data will be collected then 
and the district nurse will be informed prior to her daily visit. 

248 https://elemental.medium.com/these-so-called-vices-are-good-for-your-health-
5519333eeb7e 
249 
https://smartcitiescouncil.com/system/tdf/main/public_resources/A%20brighter%20futur
e%20for%20children%20in%20Brazil.pdf?file=1&type=node&id=3494 

https://www.youtube.com/embed/Z-n56tNxSfU
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People for whom this is useful can receive timely alerts about 
vaccinations and compliance with certain therapies or the use of 
certain devices.  Needless to say, such a system can only be 
implemented step by step in order to evaluate its effectivity and 
especially its impact on human health. 
 

Smart Service Power 
Smart Service Power enables the elderly to live in their familiar 
environment as long as possible250. Digital technology ensures proper 
care in the event of incidents or in the event of non-compliance with 
prescribed behavior.   
The system includes a fall/collapse detection module that automatically 
notifies the district nurse.  In addition, clients wear sensors that check 
the hydration level and remind them to drink if they forget this. An 
intelligent tablet dispenser ensures that medication is used correctly 
and a digital assistant supports people in their daily life. This short 
video explains the Smart Service Power project and its implementation 
in Germany251. 
 

 

                                                        
250 http://www.smartservicepower.de/en/ 

 

Health in the humane city 

This chap has shown that health is improving worldwide, thanks to 
increasing medical care. At the same time, diseases are increasingly 
linked to conditions of human origin. In addition, these conditions 
hit poor people harder than the rich. After the fight against 
mosquitoes in the prevention of infectious diseases seems to be 
won, there are still poor sanitation, lack of clean drinking water, 
and unhealthy housing. Air pollution also takes its toll. A growing 
number of diseases due to life-style must be added too. 
  
As a consequence, improving health is not a primarily a medical 
problem. For developing countries, improving living conditions, 
sanitation, providing drinking water and medical care, especially for 
young children and their mothers – birth control included - are 
priorities. For all cities, the improvement of air quality is 
mandatory, which requires a major redesign of the city and the 
reduction the role of motorized traffic. A healthier life-style 
requires more and more attention and the same applies to the 
treatment of people with mental health, alcohol and drugs 
problems, especially younger people. Since health and wealth are 
strongly correlated, a viable income, decent housing and social life 
are the ultimate health recipe for the underprivileged around the 
world.  
 
Given this background, a plea in our part of the world for even 
more medical technology, e-health included, is somewhat 
embarrassing. The growth in healthy years as a result of healthcare 

251 https://www.youtube.com/embed/rOeOizh0--s 

https://www.youtube.com/embed/rOeOizh0--s
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investments in developing countries far exceeds the impact of the 
same investment in our part of the world. However, most 
developing countries are on the right track and we can even learn 
of the effectiveness of their approach. 
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Direction for city actions: Care for health 

Topic City actions focused on staying and becoming healthy Digital enabling technologies and tools 
29. Healthy as 
primary objective 

Maintaining and reinforcing the primary focus of local health 
centers on staying healthy. 

 

30.Health services  Ensuring the availability of high-quality health care facilities among 
this self-care, first and second-line provisions.  

Use of technology for example telemedicine, 
computerization, robotization in surgery and 
artificial intelligence252. 

31. Medical 
Information 

 

Making available comprehensive information about staying 
healthy, diseases, options for diagnosis and self-treatments, as an 
addition to information from local health care workers. 

Personalized game-based motor and cognitive 
rehabilitation support, for instance Rehability for 
neurological patients253. 

32. Integrated 
patient 
information 

 

Making available a centralized registration of patient data to 
prevent unnecessary repetition of diagnostic measurements and to 
enable faster treatment.  

The integrated medical information and analytical 
system that runs in Moscow for 8 million patients 
has reduced waiting times to see a specialist to a 
half and saved up to 2 million working hours a year 
(over 30%) thanks to the electronic forms254. 

33. Monitoring at 
distance 

Easing health concerns by unobtrusive checking of physical 
condition by wearable devices that are monitored by the local 
health center.  
By analyzing data from common disease cases using artificial 
intelligence illness can be predicted, followed by automated 
suggestions for self-treatment or an advice to consult the general 
practitioner 

Wearables that include a fall/collapse detection or 
check the hydration level. For example: Smart 
Service Power255.  

 

                                                        
252 Connected Healthy Children—Brazil 2020: 
https://smartcitiescouncil.com/system/tdf/main/public_resources/A%20brighter%20future%20for%20children%20in%20Brazil.pdf?file=1&type=node&id=3494 
253 Rehability, 2020:  http://www.rehability.me/ 
254  Moscow mayor official website: Integrated Medical Information and Analytical System: Taking Moscow healthcare online 2020:  https://www.mos.ru/en/news/item/13864073/ 
255 Smart Service Power, 2020:  http://www.smartservicepower.de/en/ 



97 
 

 
Example of the Mediterranean diet photographed by Grobery (Flickr). 
Licensed under Creative Commons 2.0 
 

7. 
Care for healthy food: 
Well-fed cities 

Challenges 

 

The agricultural sector has supplied developed countries with an 
abundance of food but contributes significantly to greenhouse gas 
emissions, the rapid decline of biodiversity and the loss of forest 
areas, jeopardizing its own continuity and that of food production. 

The dominant diet in the Western world is inadequate from a 
nutritional point of view, apart from the enormous waste of food 
associated with the current production system. At the same time, a 
significant portion of the world's population is undernourished or 
undernourished.  

The continuity of farms is threatened by growing resistance to 
production methods and the food they produce. The agricultural 
sector costs tens of billions in subsidies worldwide.  

Farmers in developed countries are part of the global agricultural 
industrial system. They are not the only ones who bear 
responsibility for the problems caused by modern agriculture. 
Equally responsible are governments, banks, supermarkets and last 
but not least - the majority of consumers who are not willing to 
spend more money for better quality food. 
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When it comes to global warming, the focus was on industry, the 
built environment and the transport sector. Land use and 
agriculture, however, also have a significant share in greenhouse 
gas emissions and the rapid decline of biodiversity, thus 
endangering the continuity of food production. 
At the same time, the quality of the food itself is receiving 
increasing attention. Many consider the dominant diet in the 
Western world to be unhealthy, apart from the huge waste of food. 
On the other hand, a significant part of the world's population is 
still undernourished or poorly fed. 
The header photo shows a typical dish from the Mediterranean 
diet, often considered as the healthiest diet in the world. It is based 
on the regular foot pattern of people in Southern Europe and 
contains fish, seafood, whole grains, fresh fruit and vegetables, 
nuts, seeds, olive oil and moderate use of wine and high-quality 
meat256. 
 
In this article I unravel the problems mentioned above. First of all, I 
investigate the contribution of agricultural land use to greenhouse 
gas emissions and the reduction of biodiversity. Secondly, I look 
more in detail at solutions that are currently being discussed. Next, 
I discuss those solutions considering food security and I investigate 
to what extent they offer a solution to the demand for healthy food 
for the entire world population in the longer term. Finally, the 
transition from the current to the desired situation and the role of 
cities are discussed. 
 
                                                        
256 https://www.everydayhealth.com/mediterranean-diet/complete-mediterranean-diet-
food-list-day-meal-plan/ 
257 
https://cdn2.hubspot.net/hubfs/4783129/Summary%20for%20Policymakers%20IPBES%20
Global%20Assessment.pdf?__hstc=130722960.988ef4da5d2fdaa9dfdf8b4dbcdd02ed.1577

The problem with farming 

The Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES) - an independent institution established 
in 2012 with now over 130 member states - has written an in-depth 
report about the production of our food. It is based on nearly 
15,000 references and 150 experts in the natural and social sciences 
from over 50 countries. It answers the question how far the world 
has come - and how much there's left to go257. Modern agriculture 
has provided developed and emerging countries with an abundance 
of food, as a result of large-scale production, the use of high quality 
and genetically modified seeds, artificial herbicides, and pesticides 
at the expense of most of the forest areas. Developing countries, on 
the other hand, still face significant shortcomings in food supply.  
However, half a century of abundance has exploited soil and 
climate. The report says that If we want to halt biodiversity loss, 
slow the deterioration of nature and meet biodiversity, climate and 
sustainable development goals by 2030, "business as usual" will not 
work and will instead drive societies and economies to more risks.  
Let’s face the problems258. 

Greenhouse gasses 

Agriculture produces 24% of all global greenhouse gases. 11% is CO2 
from heating greenhouses deforestation and tillage; 7% is CH4 - 

118714863.1577118714863.1577118714863.1&__hssc=130722960.1.1577118714864&__
hsfp=1482039249&hsCtaTracking=91fd55c1-7918-40d1-a145-
73e8dab568a9%7C67bf054a-fcc7-448e-9235-42416b2b6e88 
258 https://lp.panda.org/ipbes 
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methane - from cattle and rice fields and 6% is NO2 from fertilizers 
and livestock259.  
Tillage, as an indispensable part of the intensive cultivation of the 
land, has reduced the capacity of the soil to sequester CO2. 
Moreover, the destruction of wood all over the world but in the 
Amazon region in the first place, has considerably destroyed the 
immense storage capacity of CO2 in trees.  

The destruction of the soil 

Soil, the upper layer of the ground is a delicate ensemble of 
minerals and animal life that is directly responsible for the fertility 
of fields and meadows. For centuries, healthy soils produced an 
abundance of crops. A diligent rotating system and the use of 
animal manure made it possible to continuously regenerate the 

                                                        
259 https://globalecoguy.org/the-three-most-important-graphs-in-climate-change-
e64d3f4ed76 
260 http://www.fao.org/world-soil-day/en/ 
 

structure of the soil. Hence fertility was maintained and improved. 
The short documentary alongside shows the development, 
destruction and conservation of soils260.  
 
Modern agriculture has created soils, stripped of all life, by making 
massive use of fertilizers, pesticides and intensive tillage. As a 
result, yields initially increased significantly - who does not 
remember the term Green Revolution - but gradually the quality of 
the soil began to decline and as a consequence more fertilizers and 
pesticides were used. Land degradation has meanwhile reduced 
productivity in 23% of global terrestrial area and $235-577 billion in 
annual global crop output is at risk. Each year another 39 million 
hectares are affected worldwide (an area as large as Zimbabwe)261 
and according to the Food and Agricultural Organization of the UN 
in 2050 90% of all soils worldwide will be degraded and 60 years 
from now all of them262. At least if radical measures are not 
taken263. 

Decline in nature 

Seventy-five per cent of the land area has changed considerably, 
66% of the oceans suffer adverse effects, and over 85% of the 
surface of the wetlands has been lost. The same applies to 
approximately half the live coral cover on coral reefs.  
Fertilizers and pesticides are directly responsible for the 
degradation of the biodiversity. The number of native species in 
most major terrestrial biomes has fallen by at least 20%. Even for 

261 https://www.ellenmacarthurfoundation.org/explore/food-cities-the-circular-economy 
262 http://www.fao.org/world-soil-day/en/ 
263 https://www.scientificamerican.com/article/only-60-years-of-farming-left-if-soil-
degradation-continues/ 

https://www.youtube.com/watch?time_continue=19&v=MSbbl5lpmik&feature=emb_logo
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global warming of 1.5°C to 2°C, the majority of terrestrial species 
are expected to shrink sharply. 

Food quality 

The development of modern agriculture has contributed to a strong 
focus at the production and consumption of proteins and 
carbohydrates, which are responsible for a serious imbalance in the 
quantity and quality of the food in developed countries. The current 
diet contains too many proteins, carbohydrates, saturated fat, salt 
and sugar and too few fibers and minerals. The consequences are 
serious: More than half of the people in developed countries are 
too fat, 25% are obese, and food-related diseases are growing 
significantly. 

The troublesome existence of farmers 

Many farmers are concerned about the continuity of their business. 
These generally well-equipped farms are heavily financed by banks. 
Many farmers lack successors and worry about the meaning of their 
lives. 
Moreover, the necessary subsidization of agriculture costs $13 
billion annually in the US alone. Even more than in Europe, 
American farmers’ incentives are profoundly shaped by these 
subsidies and corporate agribusiness behemoths, like Monsanto or 
ADM that encourage farmers to specialize in one product264. 

Overproduction of food in developed countries 

                                                        
264 https://www.fastcompany.com/90366780/the-green-new-deal-could-boost-
regenerative-agriculture 

In the US alone, dairy producers had a cumulated surplus of cheese 
of 1.39 billion pounds in July 2018, according to data from the US 
Department of Agriculture. Meat production also exceeds demand. 
American meat producers have 2.5 billion pounds of chicken, 
turkey, pork, and beef in cold storage.  You may wonder what such 
a stock looks like. If you use all the excess cheese and meat to make 
one incredible (large) hamburger, the US Capitol will almost 
completely disappear from view265. 

US stock of meat and cheese stockpile (Source US Department of agriculture 
2018) 

Unequal distribution of resources 

Current food production is sufficient to meet global needs, but 11% 
of the world’s population is undernourished. Diet-related disease 

265 https://www.vox.com/science-and-health/2018/7/24/17606958/meat-cheese-surplus-
visualized 
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account for 20% of premature deaths, both in connection with 
undernourishment and obesity. The expansion of food and biomass 
production has taken place at the expense of other contributions of 
nature to quality of life, including regulation of air and water 
quality, climate, carbon sequestering and conservation of natural 
habitats266. 
 
There is broad agreement on the conclusion of the aforementioned 
Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services report, that agricultural practices in emerging 
and developed countries must change fundamentally in order to 
restore soil quality, to improve food quality, to reduce the emission 
of greenhouse gas and to increase the biodiversity. One of the 
mentioned directions of change is the transition to regenerative 
farming, a concept that includes a variety of solutions. 

Regenerative farming 

The term regenerative goes back to Bob Rodale, who made organic 
farming popular until he died in 1990.  He and the movement that 
have been putting his ideas into practice prefer the term 
regenerative to organic and sustainable. The term organic 
emphasizes what is absent, chemical fertilizers and pesticides. The 
term regenerative emphasizes that thanks to farmers’ persistent 
care the quality of the soil will improve over the years.  

                                                        
266 
https://cdn2.hubspot.net/hubfs/4783129/Summary%20for%20Policymakers%20IPBES%20
Global%20Assessment.pdf?__hstc=130722960.988ef4da5d2fdaa9dfdf8b4dbcdd02ed.1577
118714863.1577118714863.1577118714863.1&__hssc=130722960.1.1577118714864&__
hsfp=1482039249&hsCtaTracking=91fd55c1-7918-40d1-a145-
73e8dab568a9%7C67bf054a-fcc7-448e-9235-42416b2b6e88 

Regenerative farming is characterized by some – not necessary all – 
characteristics below267: 
• Limitation of tillage to enable improvement of soil quality and 

capacity to capture CO2; 
• No or minimal use of pesticides and artificial fertilizers; 
• Keeping the land covered during all seasons to protect it from 

dehydration; 
• Rotating of a rich variety of crops, multi-paddock grazing 

included. 
 
The documentary From the ground up gives an overview of the 
characteristics of regenerative farming268. 

 

267 https://medium.com/circulatenews/regenerative-agriculture-how-to-grow-food-for-a-
healthy-planet-9a5f637c0f3e 
268 https://www.youtube.com/watch?v=6vQW8Tl_KLc&feature=emb_logo 

 

https://www.youtube.com/watch?v=6vQW8Tl_KLc&feature=emb_logo
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Regenerative farming has different varieties, such as organic 
agriculture, conservation agriculture, agroecology, rotational 
grazing, agroforestry, and permaculture. 
Many of these varieties having been discussed in the seminal 
Drawdown Report that offers 100 strategies to protect the earth 
from global warming. Together, these strategies can stop or 
compensate for all greenhouse gas emissions and more than 30% 
comes from changes in land use and agriculture. 
The transition to regenerative agriculture also includes scientific 
research, competent advising, supermarkets that prioritize healthy 
and environment-friendly products, banks that provide financial aid 
and governments that are willing to subsidize the transition 
process.  

Carbon capture 

Regenerative farming will increase the capacity of the soil to 
capture carbon, as fungi work to preserve organic matter by 
aggregating it with clay and minerals. The Rodale institute, a 
nonprofit that supports organic farming, claims that regenerative 
techniques could capture more than 100% of current annual CO2 
emissions with a switch to widely available and inexpensive 
management practices269. According to Tim LaSalle, cofounder of 
the Center for Regenerative Agriculture and Resilient Systems of 
California State University this expectation is justified, but further 
research is needed to identify favorable and less favorable 
conditions270. 

                                                        
269 https://grist.files.wordpress.com/2009/06/rodale_research_paper-07_30_08.pdf 
270 https://medium.com/@grist/regenerative-agriculture-world-
saving-idea-or-food-marketing-ploy-60dbe2ac9eaf 

 
Technology and regenerative agriculture: Christine Su 
Christine Su, after being a successful business developer in Silicon Valley, 
was looking for a new challenge with impact on the world. Her own quest 
for food that made her feel wel l raised her 
awareness of the negative impact of today’s 
industrialized agriculture. According to Su 
regenerative agriculture can be overwhelming 
because it’s a set of principles that requires a 
change in mind-set, as well as a bunch of processes 
that are rooted in science. A starting regenerative 
farmer must analyze the land, subdivide pastures, 
rotate cattle, and apply a wide diversity of crops271. 
That is why she developed PastureMap272, a map-
based digital planning tool that also helps farmers 
evaluate the environmental performance of their 
land, such as the amount of carbon that their land 
stores. 

Stabilizing food security and farmer’s income in 

developing countries. 

In developing countries, regenerative farming opens the way to 
economically stronger regions and possibly a reduction of 
urbanization. In the 1990s, agriculture scientist Subhash Palekar 
developed a series of farming methods that are now known as Zero 
Budget Natural Farming. His aim was to improve food security and 
prevent stifling debts caused by loans to pay for fertilizers and 
seeds. There are currently around 160,000 farmers in the state 

271 https://www.fastcompany.com/90366994/why-every-industry-in-the-u-s-needs-its-
own-green-new-
deal?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 
272 https://pasturemap.com 
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Andhra Pradesh in India applying regenerative methods. The 
government plans to scale this number to 6 million by 2024273. 

Reduction of the ecological footprint of cattle 

Industrialized livestock farming is an important producer of 
greenhouse gases. The cows and sheep are not to blame for this. 
On the contrary, they are indispensable in regenerative farming 
because of the use of manure. The video below illustrates the role 
of livestock in regenerative agriculture274. 

 
In this context, it is also instructive to make a comparison between 
the ecological footprint of regenerative agriculture and farms that 
produce soy for the production of plant-based meat. 
 
White Oak Pastures versus the Incredible Burger 

                                                        
273 https://medium.com/circulatenews/regenerative-agriculture-how-to-grow-food-for-a-
healthy-planet-9a5f637c0f3e 
274 https://youtu.be/759mNb-KNoE 

White Oak Pastures is a farm in South Georgia (USA) that keeps cattle 
using regenerative methods. A company called Quantis carried out a life 
cycle analysis (LCA) in this company. The total amount of outgoing and 
stored greenhouse gasses was mapped and it turned out that the storage 
was greater than the emission275. 

The net emissions of White Oak farm (source: Savory Institute) 

 
275 https://blog.whiteoakpastures.com/hubfs/WOP-LCA-Quantis-2019.pdf 

https://youtu.be/759mNb-KNoE
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Quantis also carried out an LCA at a company that supplies the 
genetically modified soy for Burger King's Impossible Burger. This 
analysis showed that, as expected, its greenhouse gas emissions are 
much lower than those from conventional livestock farming. 
However, the cultivation of soy still releases more greenhouse 
gases than is stored276. 
 
The graph alongside provides an overview of the differences 
between conventional and regenerative farming. The first is an 
exponent of the take-make-waste economy, the second imitates 
natural regeneration systems where waste does not exist, but 
instead provides input for another cycle. 

The quality of our daily food 

To live a healthy life, we need an amount of nutrients such as 
proteins (in meat, fish and nuts), carbohydrates (in grains and 
potatoes), unsaturated fat (in fish and dairy), fibers, minerals, 
vitamins and not to forget water277. 
 
Dietitians worldwide advise adults to consume an average of 2000 
calories daily. Half of the daily calories must come from fruits and 
vegetables, and the rest from whole grains, low-fat dairy products 
and a limited amount of fish or meat. To a certain extent these 
ingredients can compensate each other, for example less meat 
versus more nuts and beans. 
 

                                                        
276 https://www.savory.global/impossible-
impact/?fbclid=IwAR1PUZwIx8KAUGKCC9E_VzHpU4bVlslu52KA_s9CSuoPTUbxurAs4RGt_jY 
277 https://www.ellenmacarthurfoundation.org/explore/food-cities-the-circular-economy 

Conventional versus regenerative farming practices. Source: Ellen MacArthur 
Foundation278 
 
The first problem is that in developed countries almost everyone 
eats much more than 2000 calories. In the US, an average of 2600 
calories per day instead of 2000279. As a result, 25% of the US 
population is already suffering from obesity, resulting in a whole 
series of health problems. 

278 https://www.ellenmacarthurfoundation.org/explore/food-cities-the-circular-economy 
279 https://cdn3.vox-cdn.com/assets/4585059/obesity_and_calories_2.png 
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CO2-impact of a variety of menus. Visualization: Melissa Amarello, Center 
for biological diversity 
 
The second problem is that the average menu in developed 
countries cannot be considered as ‘healthy’.  Americans eat too 
much saturated fat, especially in red meat, butter, cream and 
chocolate. The amount of meat consumed in the US is 125 kilos per  
capita per year, which exceeds the recommended amount by 130%. 
They also eat too many carbohydrates (grains, potatoes), (added) 
sweeteners, salt and processed food. Americans by far do not eat 
enough fruits, vegetables and (low-fat) dairy products, which results 
in a shortage of fiber and minerals. 

                                                        
280 https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/fats/saturated-fats 
281 https://medium.com/center-for-biological-diversity/solving-the-climate-crisis-also-
means-tackling-what-we-grow-and-eat-328ad57ad8d5 

Experts believe that excessive and poor 
nutrition causes 20% of all cancers and a 
significant number of strokes and 
cardiovascular disease. Obesity 
undermines health in every way280.  
Food-related health problems are 
directly related to wealth (social class). 
The poorer the people, the larger the 
intake of fat (burgers) and sugar (Coke) 
and the less the intake of vegetables and 
fruit.  
There is discussion about the necessity 
of eating meat and fish. According to 
some, meat is necessary, because of the 
presence of high-quality proteins. Others 

argue that meat and fish are exchangeable for beans and nuts. This 
is good news for those who abstain from meat consumption due to 
the production of greenhouse gases by modern livestock farming.  
 
However, two important comments are in place.  
In the first place, the impact of meat on the environment depends 
on the type of meat. The table alongside shows that pork and 
chickens have a much smaller impact than cattle and sheep281. 
Secondly, the abandonment of eating meat from animals raised in 
farms using regenerative techniques is not necessary from the point 
of view of global warming. Although, eating less meat still continues 
to be advisable from a health perspective.  
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Good and sufficient food for the world 

The conclusion is justified that the emphasis on the production of 
meat and grain in modern agriculture is not consistent with the 
requirements of healthy food. Quite apart from its contribution to 
global warming, decline of biodiversity and soil quality, and not to 
forget deforestation. 
At the other hand, regenerative agriculture supports the provision 
of healthy menus. Moreover, it is an opportunity to improve 
agriculture in developing countries, without large investments. 
It is not possible yet to determine whether regenerative agriculture 
can feed a global population of 10 billion people in 2100 on its own. 
More research and practice are needed. Nevertheless, there is good 
reason for optimism, as illustrated by a large list of examples of 
large-scale regenerative farms282. 
 
Examples of large-scale regenerative farms 

                                                        
282 https://medium.com/circulatenews/regenerative-agriculture-how-to-grow-food-for-a-
healthy-planet-9a5f637c0f3e 

Retired businessman Doug Tompkins and owner of the Laguna Blanca 
farm, a 4000 hectare property in Argentina, applied regenerative methods 
to revitalize the farm His first priority was erosion control, through 
contouring, terracing and planting. The second was restoring fertility and 
soil structure. The third step was a planting plan characterized by high 
diversity. 
 
Another eye-catching example is Leontine’s Balbo’s Native Farm in Brazil, 
that reports to have increased the yield of sugar cane by 20%, after it 
changed to regenerative production methods. The Balbo Group started to 
introduce regenerative agriculture in 1986. In the video below, Balbo 
describes its positive impact on the nature, the farms’ environment and 
the company itself283. 

 
Support for regenerative agriculture is also growing within 
agribusiness, which can lead to greater confidence among farmers, 
politicians and consumers. An example is General Mills, a leading 
global food company with US sales in 2018 of $ 17.0 billion. The 
company recently announced that it will work with organic and 
conventional farmers, suppliers and agricultural advisers to 

283 https://youtu.be/DJJ7W4tuAIQ 

https://youtu.be/DJJ7W4tuAIQ
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introduce regenerative agriculture on 400.000 hectares of farmland 
by 2030. The company is already launching products with 
ingredients that have been grown using regenerative methods. 
Other examples of agribusiness companies on their way to circular 
production methods are Danone284 and Unilever. 

As the need for food will double in this century and probably 
stabilize in 2100, food supply should not be made dependent on the 
scalability of regenerative agriculture alone. That is why an open 
eye is needed for other sustainable methods that contribute to the 
production of healthy food. A few are mentioned below. 

Controlled Environment agriculture (greenhouse 

horticulture) 

                                                        
284 https://www.mckinsey.com/business-functions/sustainability/our-insights/toward-a-
circular-economy-in-food 
285 https://www.duurzaambedrijfsleven.nl/futurefood/32785/algen-
voedsel?q=%2Ffuturefood%2F32785%2Falgen-

Greenhouses produce an enormous amount of tomatoes, peppers, 
strawberries, blackberries, herbs and leafy vegetables and recently 
also bananas. Because of its greenhouses, the Netherlands is the 
largest exporter of agricultural products after the US. The use of 
sustainable energy in greenhouse horticulture is growing rapidly. 
New forms of 'indoor' agriculture are emerging, such as vertically 
stacked grow beds and aquaponics (a method that integrates the 
breeding of fish with the cultivation of plants). 

Algae 

The application for algae is very broad. They are an alternative to 
less sustainable and scarce ingredients, such as fish oil that is used 
as food for farmed fish and that is under pressure due to 
overfishing285. 
Other types of algae are rich in vegetable fats and can replace palm 
oil, which is becoming less and less attractive due to deforestation. 

Precision agriculture and the use of AI 

Precision farming is actually part of industrialized agriculture. It is 
mentioned here because of its potential inherent environmental 
awareness. In precision agriculture, self-driving small robot tractors 
and drones measure soil properties such as water content, 
presence of salts and density. The data is stored in a database. This 
allows the farmer to determine an exact dose of fertilizer and 

voedsel&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+19+November 
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pesticides for every square meter, which improves sustainability. 
Harvesting is carried out by small, electrically driven tractors286.  
Precision farming is one of the applications of machine learning in 
agriculture, together with automated irrigation in relation with 
accurate weather forecast, picking ripe fruit, crop monitoring, cattle 
identification and greenhouse climate control. Technology 
companies behind this innovation (varying from Microsoft to 
Prospera) emphasize efficiency and cost reduction as major 
advantages287. In order align these technologies with environmental 
objectives guidance from institutions like the Wageningen 
University & Research is advisable288. 

Electrically driven tractor. Photo: The Small Robot Company 

                                                        
286 https://www.duurzaambedrijfsleven.nl/futurefood/32703/bodemgezondheid-
duurzame-teelt?q=%2Ffuturefood%2F32703%2Fbodemgezondheid-duurzame-
teelt&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+6+December 

Plant-based meat 

Plant-based meat is advertised as a viable and sustainable 
alternative to conventional meat. It has a nutritional value 
comparable to meat, and its production requires considerably less 
water and energy. 
The number of available variants is growing rapidly, such as Burger 
King's "Impossible Burger" and Greggs "vegan sausages". As taste 
and texture of meat is increasingly matched, they become more 
attractive for consumers, especially if they are served with ketchup, 
mustard and other intensive flavored additives. 

Artificial meat 

The report Rethinking Food and Agriculture 2020-2030: The Second 
Domestication of Plants and Animals, the Disruption of the Cow, 
and the Collapse of Industrial Livestock Farming does not excel by 
modesty, as it states that by 2030, the US dairy and cattle industry 
will have collapsed and been replaced by lab grown ‘meat’. This 
meat is cultivated in bioreactors from cells extracted from livestock. 
The result is a product that is almost indistinguishable from 
conventionally produced meat in taste and texture. In the 
meantime, the first lab-grown hamburger has become available289.  
 
There is no doubt that artificial forms of meat and - who knows - 
fish will come onto the market. In what quantities and how the 

287 https://towardsdatascience.com/7-reasons-why-machine-learning-is-a-game-changer-
for-agriculture-1753dc56e310 
288 https://weblog.wur.eu/spotlight/try-out-circular-farming-on-the-farm-of-the-future/ 
289 https://www.foodnavigator-usa.com/Article/2019/09/17/By-2030-the-US-dairy-and-
cattle-industry-will-have-collapsed-predicts-RethinkX# 
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consumer will receive them is unpredictable. Nonetheless, they can 
make a welcome contribution to the nutrition of the world 
population. 
At the same time, the possible take-over of livestock farming by 
Silicon-Valley companies is a horror scenario because keeping cattle 
prevents desertification in large parts of the world290. 
 
Food forests 
Food forests are not natural by origin, instead, they are forms of 
regenerative agriculture291.  

The seven layers of a forest garden: Image source: Permaculture a 
Beginner’s Guide, by Graham Burnett 
 
Food forests use to have seven layers: 
• A canopy layer, comprised of tall large fruit and nut trees.  
• Between the canopy layer trees, there is a layer of low fruit trees.  
• Nestled between the small trees are bushes with currants and berries.  

                                                        
290 https://medium.com/telegraph/fix-food-system-climate-change-36ff8ff7e55c 
291 https://permaculturenews.org/2011/10/21/why-food-forests/ 
292 https://achterdesamenleving.nl/er-is-inmiddels-100-hectare-voedselbos-aangeplant-
nederland/#.XgUqey1x_OQ 

• Next comes a layer with culinary and medicinal herbs, companion 
plants, bee-forage and poultry forage plants.  

• Any remaining space is occupied by ground cover plants that protect 
the soil, reduce evaporation, and prevent weeds growing.  

• The underground level is taken up by root crops, such as potatoes, 
carrots, and ginger. 

• Finally, the vertical space is filled by climbers like grapes, climbing 
peas and beans, berries, passionfruit, kiwi fruit, and many other 
species. 

 
Over the last decade, around 100 hectares of food forest have been 
created in the Netherlands292 and much knowledge has become available, 
for instance in Ecological Principles in Natural Temperate Forest 
Ecosystems Relevant for Productive Food Forests written by Anastasia 
Limareva293. The minidocumentary below illustrates of the development 
of food forests in the Netherlands and their contribution to the 
production of healthy food294. 

 
 

293 https://drive.google.com/file/d/0BznRIYxR0GnLcEhBbXc1OTVwZVU/view 
294 https://youtu.be/TmnbVlL2qd8 

 

https://youtu.be/TmnbVlL2qd8
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A transition towards regenerative form of 
agriculture 

Below, the term regenerative agriculture is used as an umbrella for 
all kinds of agriculture that apply the before mentioned 
characteristics, but may be not all at once and not fully. It is 
therefore useful that a certification for regenerative agriculture has 
recently be introduced. This certification allows farmers to distinct 
themselves and for others it is an indication of how they could 
produce in the future. 

 
The certificate can apply to any product made with agricultural 
ingredients. It requires that farmers produce those ingredients 
through methods that meet criteria as:  
• Increase in organic material in the soil and absorption of carbon; 
• Promotion of biodiversity 
• Improvement of animal welfare 
• Ensure economic stability and fair working conditions for 
employees; 
• Development of ecologically and economically resilient 
production ecosystems and communities. 

                                                        
295 https://medium.com/age-of-awareness/heroes-of-el-hierro-part-i-e6e45fa6ee85? 

 
The transition process requires changes in agriculture, banking, 
government, supermarkets and consumer behavior. It is an illusion 
to believe that such changes can be planned in detail. In the 
beginning there will be many small-scale pilots and experiments. 
Instead of criticizing each other, promoters should share 
experiences and learn from each other, as they example below 
demonstrates. 
 
El Hierro: Planned regenerative agriculture 
El Hierro is the smallest Canary Island. 20 years ago, the Spanish 
government proposed relocating the 10,000 inhabitants and keeping the 
island uninhabited. However, the residents developed an alternative plan, 
and the government agreed295. A choice was made to become an 
agricultural economy based on regenerative methods with some eco-
tourism and agrobusiness. In the beginning, farmers resisted switching to 
regenerative agriculture. Then a pilot farm was built that after a while 
surpassed the yields of regular agriculture. After this, all farmers took 
part. 
 
In addition to bananas, the island supplies pineapple and grapes. 
Moreover, the population cultivates its own food. In 20 years, the 
inhabitants have built a resilient community with cooperative companies 
that produce and export fish and whines that bring 
prosperity.  Entrepreneurship is flourishing and fewer young people are 
leaving the island.  
The islands produce its own water (by desalination) and electricity (with 
wind and hydro power), gas and fertilizers (both with a methane bio-
digester). All systems are population owned. At this time, a project has 
started to electrify all cars296.  

296 https://medium.com/age-of-awareness/heroes-of-el-hierro-part-ii-f5a25937a21b? 
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The documentary below gives an actual update297.  

 
Agricultural reform is one of the pillars of the Green New Deal in 
the US. It connects environmental and social issues because few 
farmers will change their production is there is no income or 
support298.  
These plans did not stay unnoticed and as a result, a national 
coalition representing almost 10,000 U.S. farmers and 50 
organizations, sent a letter to Congress, calling for support for the 
Green New Deal. The government was called upon to make 
agriculture policy reform a priority for tackling the climate crisis and 
the economic crisis that independent family farms are dealing with. 
This is a shining example for farmers around the world299. 
 
The government can play a facilitating and supporting role. 
Financial support is important, but from a governance point of 

                                                        
297 https://youtu.be/zgF0hV9LTy8 
298 https://www.fastcompany.com/90366994/why-every-industry-in-the-u-s-needs-its-
own-green-new-
deal?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 

view, the most important task is to make concrete plans and to 
initiate cooperation between all stakeholders, based on objectives 
such as a substantial reduction in greenhouse gas emissions, 
restoration of soils and biodiversity, and food security. Financial aid 
and tax incentives for farmers might also be parts of this plan. 
Diversification of VAT rates, depending on the ecological footprint 
of the crops and the resulting products, will increase the willingness 
of the agroindustry to pay fair prices to farmers. 
As there are many reasons to shortening food supply chains, urban 
and regional authorities can strengthen regional markets for food 
and agriculture products. I will elaborate on this theme in the next 
section. 

How cities can help to secure the 
production of good and enough food 

Currently, a third of all food 
produced globally – to the value of 
$1,000 billion – is wasted every 
year. This means a huge loss of 
nutrients and it is a major cause of 
environmental problems. Waste is 

299 https://www.prnewswire.com/news-releases/10-000-us-farmers--ranchers-urge-
congress-to-support-green-new-deal-300920636.html 

https://youtu.be/zgF0hV9LTy8
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partly due to the large distance that food has to travel from areas   
where it is produced to areas where consumers live. Nevertheless, 
worldwide 40% of the whole agricultural area is in the peri-urban 
zone, at a distance less than 20 km from cities. 
Unfortunately, only a small proportion of the harvests from the 
peri-urban zones ends up in the nearby cities. Much food is 
transported to other parts of the world, traveling thousands of 
kilometers300.  
 
The map below alongside gives an impression of the intra-European 
foot supply chain. Many countries are promoting the growth of the 
export of vegetables and other agricultural products. The 
Netherlands is one of the most successful examples. They better 
promote shortening supply-chains and improved prices for farmers 
instead of international competition. 
 
According to the Ellen MacArthur Foundation, a non-profit 
organization focused on promoting circular principles, the redesign 
of the regional food marked can be guided by three principles301: 

• Food that is grown regeneratively, locally as much as 
necessary 

• Growing and marketing healthier products 
• Optimal benefit from agricultural production by reusing 

waste. 
 
 
 
 
 

                                                        
300 https://research.rabobank.com/far/en/sectors/regional-food-
agri/world_vegetable_map_2018.html 

Intra-European trade of vegetables. Source: UN-Comtrade, Eurostat 2017 
 
Added to that could be the reintroduction of common-based forms 
of property in pasturing302 
 
Food markets in developing and emerging countries are primarily 
regionally oriented. Growth in the share of regenerative agriculture 
and the regional orientation of the food-marked mutually reinforce 
each other’s and represent important policy goals. 

301 https://www.ellenmacarthurfoundation.org/explore/food-cities-the-circular-economy 
302 https://www.shareable.net/the-kalkbreite-participative-housing-planning-in-zurich/ 
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Business models based upon local markets are commercially 
feasible, provided a wide variety of products. Regenerative  
agriculture can provide this, together with products from 
greenhouses, rooftop gardens and the like.  
Urban and regional governments can promote this development by 
subsidizing farmers who want to be part of this regional food 
market and otherwise use fiscal incentives.  
 
At the same time, quite a few farmers take initiatives themselves, 
such as ‘The Boers from Amstel’. 
 
Boers of Amstel 

 
The ‘Boers of Amstel’ initiative, near Amsterdam, is intended to increase 
biodiversity and to give meadow birds space by introducing nature-
inclusive farming methods. Such methods include: higher water level, 
later mowing periods, and more herbaceous crops in the grass. A cost-
effective lease of land was introduced available to farmers who 
participate in the project. A private investor provided capital. The dairy 

                                                        
303 https://www.smartcity.press/food-system-in-smart-cities/ 

farmers received an extra premium for their milk. A few cents per liter are 
reserved to invest in nature restoration.  
To realize this regional business model, a cooperative of participating 
farmers was formed. It funded and built its own milk factory and the 
farmers effectively promote their products in the Amsterdam region. 
 
There are plenty opportunities to reconnecting city dwellers with 
the farmers who grow their food; citizens can even become (part-
time) participants in its production.  
 
Instead of being the end of the food supply chain, cities can develop 
into places where agricultural by-products are transformed, 
through new technologies, into a broad array of valuable materials, 
ranging from organic fertilizers, biomaterials, medicine, and 
bioenergy.  
Together with local organizations, the city government can initiate a 
range of interventions to prevent food waste.  They can also 
facilitate the transformation of collected organic materials to 
stimulate regenerative peri-urban food production through 
composting, anaerobic fermentation, and wastewater 
treatment. Emerging economies are particularly well positioned 
because of their large share of organic waste. 
 
Milan is an example of a city, characterized by the development of a 
food system that is sustainable, just, resilient and healthy. The city 
also works to improve consumer awareness. It has created an open 
innovation hub for peri-urban farming. The program regenerates 30 
hectares of land in the urban fringe. This land will be used as a living 
test bed for innovators and entrepreneurs to develop improved 
food systems303.  
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Start-ups and SMEs are working on 18 projects. These include 
vertical farming technology, roof farming, social integration and 
automation in urban farming. A special focus is on the development 
of skills for young and disadvantages people in the city. 
 
Herenboeren 
‘Herenboeren’ (gentlemen farming) is a new successful initiative in the 
Netherlands. Gentlemen farmers are groups of around 200 citizens who 
lease land and hire a professional farmer to cultivate the land according 
to regenerative principles. Every week, they visit their ‘own’ farm, to 
collect their share of crops (and meat), meet each other and occasionally 
cooperate as volunteer. The short video below gives an impression304.  
 

 

                                                        
304 https://vimeo.com/370962108 

A humane approach to food security 

Good and sufficient food is a fundamental right for everyone. In 
comparison with many rural residents, citizens depend on others 
for their daily food. In cities in developing countries there is often a 
direct link between citizens and farmers, because they trade their 
products on local markets. In developed countries there is a gap 
between the production and consumption of food. It comes from all 
over the world and is preserved, processed and packaged by the 
food processing industry and sold in supermarkets. The emphasis is 
no longer on providing the best food, but making profit. Products 
have been developed for an anonymous market that absorbs 
almost everything, thanks to sophisticated advertising. 
 
Large-scale production in anonymous farms and food processing 
industries around the world has numerous negative effects such as 
degradation of soil quality, decreasing biodiversity, health problems 
and waste. However, consumers are becoming more critical and are 
starting to develop their own alternatives and suppliers are starting 
to adapt. Change in food production is on the policy agenda. A 
growing group of citizens wants a healthier menu and at the same 
time politics has to do with climate and biodegradation. This 
involves a transition from industrialized to regenerative agricultural 
businesses and from predominantly global to predominantly locally 
organized markets. These and other upcoming changes have been 
extensively documented above. Below I summarize the essence of a 
humane approach to the problem of feeding the global population, 
citizens in the first place. 
 

 

https://vimeo.com/370962108
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Direction for city actions: Care for healthy food 

Topic City actions focused on improving food quality Digital enabling technologies and tools 
34. Local food 
supply 

Enabling cities and the adjacent peri-urban zone to provide a 
significant share (at least 40%) of the total food demand of the 
population of that area305 through a wide variety of production 
techniques such as regenerative agriculture, greenhouse 
horticulture, food forests and urban agriculture in combination 
with the ecological use of precision agriculture and limitation of 
export and import of agricultural products306. 

In precision agriculture, small self-driving tractors 
and drones measure soil properties such as 
moisture, mineral content and density. The data is 
stored in a database. This allows the farmer to 
determine an exact dose of fertilizer and pesticides 
for every square meter. Harvesting is carried out by 
small, electrically powered tractors307. 

35. Sustainable 
food production 

Involving all local farmers in the reduction of greenhouse gas-
emission and the recovery of bio-diversity and ecosystems, in 
accordance with the guidelines of the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services308 and 
research from Wageningen University regarding a circular food 
system309. 

PastureMap is a digital planning tool that helps 
farmers register soil characteristics, layout parcels, 
crop rotation and crop diversity310 311. 

36. Well-
balanced diet 

Promote a well-balanced diet and health education as a cohesive 
whole, delivered by community health centers. Today, the diet in 
developed countries is characterized by the use of too much 

 

                                                        
305 https://research.rabobank.com/far/en/sectors/regional-food-agri/world_vegetable_map_2018.html 
306 https://www.ellenmacarthurfoundation.org/explore/food-cities-the-circular-economy 
307 https://www.duurzaambedrijfsleven.nl/futurefood/32703/bodemgezondheid-duurzame-teelt?q=%2Ffuturefood%2F32703%2Fbodemgezondheid-duurzame-
teelt&utm_source=nieuwsbrief&utm_medium=e-mail&utm_campaign=Daily+Focus+6+December 
308 https://cdn2.hubspot.net/hubfs/4783129/Summary for Policymakers IPBES Global 
Assessment.pdf?__hstc=130722960.988ef4da5d2fdaa9dfdf8b4dbcdd02ed.1577118714863.1577118714863.1577118714863.1&__hssc=130722960.1.1577118714864&__hsfp=1482039249&
hsCtaTracking=91fd55c1-7918-40d1-a145-73e8dab568a9%7C67bf054a-fcc7-448e-9235-42416b2b6e88 
309 https://www.wur.nl/en/Dossiers/file/Circular-agrofood-system.htm 
310 https://www.fastcompany.com/90366994/why-every-industry-in-the-u-s-needs-its-own-green-new-
deal?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 
311 https://pasturemap.com 
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proteins, carbohydrates, saturated fat, salt and sugar and too little 
vegetables, fruit, dairy products, minerals and fiber. 

37. Relation 
poverty and diet 

Increase incomes of households living in poverty because of the 
connection of diet-related health problems with income. The 
poorer the people, the more fat and sugar and the less fruit and 
vegetables they eat. 

 

38. 
Responsibility 
food companies  

Insistently pointing food companies such as Danone, Unilever, 
General Mills and Ahold-Delhaize to their responsibility for the 
food supply of millions of people, which must always be given 
priority over their commercial interests. These companies should 
demonstrate their willingness to do so by acquiring social 
enterprise (b-corporation) status, as Danone has already done 312 

 

 
  

                                                        
312 https://sustainablebrands.com/read/walking-the-talk/how-being-a-benefit-corporation-can-legally-protect-a-company-s-mission 
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Sjoerd Soeters: Schets of North Aud Block, Buffalo (VS). Bron: Website van 
Mollink & Soeters PPHP (Pleasant Places, Happy People). 
 

8.  
The quality of urban 
space:  
Liveable cities 

 
Challenges 
 
The quality of the urban space not only contributes to the liveability 
of the residents, but also to prosperity and innovation. Residents 
and visitors have strong preferences regarding the attractiveness of 
cities or parts thereof. 

Cities have swallowed up large parts of the surrounding green space 
in recent decades. Stopping this process requires significant 
densification of urban development, especially in developed 
countries. Urban areas themselves must also qualify for the 
preservation and expansion of greenery, for example by 'greening' 
old business parks or roads. 

Small-scale, intimate streets and squares with compact buildings, 
offer more opportunities for the development of center-functions, 
including opportunity to socialize for residents and visitors than 
spaciously built newly built cities that lack atmosphere, conviviality 
and intimacy. 
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In addition to decent housing, the quality of the urban environment 
(also called spatial quality) plays an important role in liveability of 
an area, city or village. This includes public space, social contacts, 
the available facilities, their accessibility and healthy air and water.  
 
In a number of aspects of spatial quality, older cities and 
neighborhoods score higher than modern ones. The latter often 
lack atmosphere, conviviality and intimacy. Urban planners, 
architects and politicians are thinking about how to change this. 
 
The spatial quality of cities, neighborhoods, streets and squares 
plays an important role in the designs of the Dutch architect Sjoerd 
Soeters. He emphasized this by calling his firm Pleasant Places 
Happy People. The sketch above is part of the Canal side design in 
downtown Buffalo (USA), which is intended to become a vibrant 
part of the city. 
 
A number of aspects of spatial quality are discussed below, given 
that the enormous growth of the population of cities all over the 
world. This growth also creates heavy pressure on the rural 
surrounding of cities that itself makes an important contribution to 
city’s spatial quality. 
 
This article therefore consists of three parts. In the first part, I 
investigate aspects that contribute to the quality of urban space. In 
the second part, I propose possible forms of urban centers and 
public spaces in accordance with these aspects. In the third part, I 
put the quality of urban space in the perspective of the growth of 
cities. 
 

Spatial quality 

Let’s go back to the Middle Ages. Whether a city grew organically or 
was designed - mostly for defensive purposes - space was limited 
due to the surrounding walls. As a result, all functional components 
- churches, monasteries, workshops, houses, marketplaces and 
even some farms – were packed together and streets were narrow. 

Quedlimbourg (Germany): Medieval marketplace and townhall. Photo:  
Pixabay 
 
In the 19th century everything changed: The city walls were 
demolished and although not every town had its Haussmann, large 
parts of the medieval remains were teared down as well. In 
accordance with prevailing views, broad avenues and large squares, 
monumental buildings and formally designed parks filled the space. 
Later, the wide avenues proved to be blessing for the fast-growing 
number of cars. The 19th century urbanism reflected the prestige of 
kings and queens, presidents and the country as a whole. 
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The Avenue de l'Opéra, created by Haussmann, painted by Camille 
Pissarro (1898). Wikimedia Commons 
 
As such, attractiveness played a minor role in both the medieval 
and the 19th century cites. The inhabitants of a medieval town may 
have been proud if the tower of their church was taller than that of 
a neighboring town. The members of the elite in the 19th century 
strolled the boulevards probably with feeling of pride. The lower 
classes were concerned with other things than enjoying the 
splendor of the rich. 
 
In the 20th century, attractiveness became a functional 
requirement for the public space. In addition to extensive shopping 

opportunities, citizens looked for places where they could see and 
been seen, meet people, settle on a terrace, or in a bar, café or 
restaurant in an atmosphere of intimacy and conviviality. But they 
also began to make demands on the accessibility of these and other 
facilities, the ability to bridge growing distances, and the quality of 
air and water, which were often markedly poor. 
At the same time, people began to travel and visited other towns. 
They crowded into small piazzas, squares, streets and bystreets of 
the remains of the old medieval cities like Bruges, Ghent, Florence 
and Sienna that had survived the 19th century modernism.  These 
foreign experiences supported the development of a certain ‘taste’ 
for what should be considered as attractive and what not. For most 
people, the wide, busy boulevards are the places to go for 
expensive shops, restaurants, and department stores.  

Piazza del Campo in Siena, Italy. Photographed by Krzysztof Wysocki in 
August 2005. Licensed under the Creative Commons Attribution-Share Alike 
3.0  
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But for feelings of intimacy and conviviality, they knew they had to 
follow the signs ‘Old town’ to find pretty small streets and intimate 
squares with what looks like medieval architecture and cozy shops 
that sell ‘local’ stuff. According to many, the proportions of the 
medieval city fit better with 'the human scale' than the large-scale 
urban development of today. 
 
The characteristics of attractive public space can be summarized as: 
• Compact streets with a diversity of buildings, which 

nevertheless represent a unity. 
• Squares whose surface is limited and perfectly balanced with 

the height of the surrounding buildings. 
• At least one of the squares must be large enough to occasionally 

serve as a stage ifor concerts and performances such as the 
famous Palio in Sienna. 

• Landmarks, such as churches, town halls and the like with 
distinctiveg qualities. 

• Limited traffic, walkable distances and a quiet atmosphere 
• Sufficient terraces, cafes, and restaurants and inviting shops 

Urbanists view on spatial quality. 

According to Le Corbusier313, a city is a complex of huge buildings, 
up to 60 floors, in a rectangular pattern, connected by roads and 
green spaces. Le Corbusier significantly influenced urban planning 
in the first half of the 20th century by his prominent role in the 
Congrès Internationaux d’Architecture Moderne (CIAM). A dominant 

                                                        
313 
https://www.researchgate.net/publication/320219253_Designing_Urban_Building_Blocks
_around_Solar_Planning_Principles/figures?lo=1 

idea was the functional city with its radically separated places for 
living, working, shopping and recreation. In 1941 Le Corbusier 
published his Athens Charter which influence is visible in nearly all 
Dutch cities, with Cornelis van Eesteren as a prominent 
representative314. On the map below, the first plan for Slotermeer 
(Amsterdam), the preference for a wide and linear street pattern is 
clearly recognizable. These kinds of drawings were made for most 
European cities until the late twentieth century. 
 

 
Model of the Plan Voisin for Paris by Le Corbusier displayed at the Nouveau 
Esprit Pavilion (1925) Licensed under the Creative Commons Attribution-
Share Alike 4.0 International license. 

314 http://vaneesterenmuseum.nl/nl/de-tuinsteden/slotermeer-2/ 
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First Plan for the garden city Slotermeer, the Sloterpark and the Sloterplas; 
1939. Map: City of Amsterdam 

                                                        
315 
https://en.wikipedia.org/wiki/Urban_design?utm_medium=website&utm_source=archdai
ly.co 

Urban design theory changed radically In the post-war period. 
Drivers were Gordon Cullen, Jane Jacobs, Jan Gehl, Also Rossi, Kevin 
Lynch and Christopher Alexander315. They are the founders of 
dominant contemporary thinking on urban development. They 
detested the large-scale rectangular urban forms, propagated by 
the CIAM-members and they were passionate advocates of mixing 
urban functions. 
 

 
Stroget Copenhagen. Photo Karen Mardahl Licenced by Creative Commons 
ShareAlike 2.0 Generic  
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Common space 
One of Jan Gehl’s lessons is using public life studies to map people’s 
behavior, before starting designing a public space. With pen-and-paper, 
this is a labor-intensive process; Sidewalk Labs has partnered with the 
Gehl Institute to prototype an open source application called 
CommonSpace316. A digital data collection tool that improves common 
methods of data collection through a consistent workflow, standardized 
entry fields, and by eliminating the lag between data capture and data 
availability as data no longer needs to be transcribed. For those who are 
interested a demo version can be found here317. 
 
In fact, they laid the foundations for the New urbanism of Peter 
Calthorpe, Elisabeth Moule and Andrés Duany. In this short TED-
presentation, Calthorpe explains the main ideas of the movement, 
also in relation to climate change and massive urbanization318. 
 

 

                                                        
316 https://medium.com/sidewalk-talk/commonsource-app-
9b26a6ded800?mc_cid=39f121fad9&mc_eid=f9a985d7e5 
317 https://sidewalklabs.com/assets/uploads/2019/03/Responsible-Data-Use-Assessment-
for-CommonSpace.pdf 

In essence, New urbanism is an adversary of urban sprawl, spacious 
design, large squares and an automobile dominated city. Its 
followers introduced a human-centered design, characterized by 
ten principles: walkability, connectivity, mixed-use and diversity, 
mixed housing, quality architecture and urban design, traditional 
neighborhood structure, increased density, smart transportation, 
sustainability, and quality of life. These principles were formalized 
in the Congress for the New Urbanism (1993). One of its merits, is 
linking urbanism, community development and sustainability. The 
LEED-ND system for rating environmentally friendly design is rooted 
in the New Urbanism movement.  
 
New Urbanism advocated the importance of reserving space to be 
used by ‘ordinary’ citizens to make places of their own (DIY 
urbanism). 
 
New urbanism makes perfectly clear, why most contemporary 
citizens prefer the characteristics of the medieval town over the 
concepts of Haussmann and how most cities have expanded in the 
second half of the 20th century under influence of the CIAM-
concepts 
 
Nowadays, the principles of new urbanism are elaborated under 
the heading of smart growth319: 
• A varied range of residential houses of good quality for all 

income groups. 

318 https://youtu.be/IFjD3NMv6Kw 
319 https://smartgrowth.org/why-cities-should-embrace-slow-mobility/ 

https://youtu.be/IFjD3NMv6Kw
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• Use of new techniques, such as building with wood and the use 
of prefabricated elements, leading to lower construction costs 
and healthier buildings. 

• Sufficient space for pedestrians and two-wheelers. 
• Using criteria such as comfort, safety and efficiency in 

channeling traffic and transport flows. 
• Mixing of urban functions (living, working and shopping), 

reducing the need for (distant) daily trips. 
• Mix of high and low buildings, with easy access to green areas 

and play facilities, especially for families with children. 
• Increase the average residential density, given a mix of higher 

and lower density areas. 
• Healthy air, plenty and varied greenery and water.  
• increased safety in any possible area, especially for children and 

minimize the number of fatalities and injuries, in buildings, 
public spaces and transportation. 

• Blurring of the separation between urban buildings, nature and 
agricultural areas. 

• Sufficient and diversified public spaces with regard to the 
facilities offered for socializing, shopping, playing and 
recreation. 

• Involvement of residents in the design of the living environment 
and participation in the implementation of neighborhood-
oriented public facilities. 

 

                                                        
320 https://www.theguardian.com/travel/2018/aug/30/why-tourism-is-killing-barcelona-
overtourism-photo-essay 

The quest for more attractive public spaces 

Attractive city centers such as Siena, Amsterdam and Barcelona are 
overrun by visitors and tourists. Partly since Airbnb has significantly 
increased their overnight capacity and – by the way - removed 
many residential houses from their regular destination320. As a 
result, these cities see their property prices rise, their inhabitants 
leaving, and the number of wealthy apartments, boutique hotels, 
and prestigious headquarters grow. All-time users of the central city 
like universities also feel pressure to sell their downtown property 
and move to the outskirts of the town. Ultimately, the old city 
centers threaten to be transformed into a theme park that offer 
visitors twenty-four hours entertainment, while alienating 
inhabitants from their own public space. 
 

 
Tourists on the Ramblas that receives 100 million visitors a year. Photo: The 
Guardian. 
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There is nothing against visiting attractive cities. The underlying 
problem is that due to devastation in World War II and their rapid 
expansion in the following decades, these cities have few other 
attractive places than the central parts. In modern extensions of the 
city, hypermarkets offer ample opportunities for daily shopping but 
they are not ‘dreamed places’ for socializing.  As a consequence, 
many cities are starting to feel a lack of public space, which limits 
the opportunity for socializing and networking.  

In other words, there is an urgent need to create new urban centers 
and well-functioning public space within them. 

In the following, I propose a model consisting of three types of 
urban centers for cities with more than 500,000 inhabitants, 
bearing in mind the principles of new urban planning and smart 
growth. In reality, there will always be mixed shapes and variants. 
 
Oostpoort Amsterdam 
According the contemporary and influential Dutch architect Sjoerd Soeters 
thanks to compactness of streets and squares, people recognize each 
other’s and crowds never become frightening321. Water, canals, and 
bridges also add to the intimacy of streets. The attractivity of squares, 
depends mainly on the relationship between the height of the 
surrounding buildings and the surface of the square. That is why he 
prefers squares of 40 – 25 meters. He has (re)developed parts of existing 
tows and narrowed them down locally to enable glimpses of the next 
section of the street. Squares often are widened parts of a street (see 
alongside). 
 
 

                                                        
321 https://www.stadszaken.nl/ruimte/openbare-ruimte/2535/3-ontwerpprincipes-voor-
een-socialer-

Square in Oostpoort (Amsterdam) Architect Sjoerd Soeters. Source: Website 
of Mollink & Soeters PPHP (Pleasant Places, Happy People). 
 

Neighborhood centers 

The neighborhood center is the place where citizens go for their 
daily needs, from the morning to the evening.  The Oostpoort in 
Amsterdam, designed by Sjoerd Soeters is an example albeit one of 
the larger ones with a station and a couple of tramlines. This type of 
the center has a supermarket, a bakery, butcher and a greengrocer, 
a drugstore, a handful of cafes and restaurants, a gym, an 
elementary school, community spaces, offices, workshops, and a 
broad variety of houses. People who are at home drink their 
morning coffee here, employees meet colleagues, self-employed 

plein?utm_source=Mailing+Lijst&utm_medium=email&utm_campaign=stadszaken-thema-
07-02-2020 
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people work at a in a café table during the quiet hours. House men 
and women do their daily shopping or gym, chat and drink a cup of 
thee. People meet for lunch, dine and socialize on the terraces or in 
the cafes, until closing time, which will be pretty early. 

Ancillary city centers 

Even cities without an inordinate number of tourist and visitors, are 
seeing a steady growth in the number of events which is at odds 
with other urban functions.  For this reason, it is recommended that 
cities have a number of ancillary city centers, which generate a 
steady stream of visitors, due to the presence of one or more crowd 
pullers. Examples include the Guggenheim museum in Bilbao and 
the newly designed public space around it. Global cities like London 
and New York, had such centers for years.  
 
The use of water: Brusselplein, Leidsche Rijn Utrecht 
Designing public spaces in new cities is a challenge. Leidsche Rijn will be a 
new suburb with 100.000 inhabitants of the Dutch city of Utrecht and the 
Brussel Square is the new center square. The width of the square is 
mitigated by a row of water follies. The square is full of trees. On the edge 
of the square are terraces, bars, restaurants and shops. ‘Not bad’, but I 
don’t think the place is exiting, and it is too big to offer intimacy. The 
surrounding buildings are hardly distinctive (first photo alongside)  
In many designs of modern and often oversized squares, water follies (in 
Dutch: bedriegertjes) play a prominent role, which creates a lot of hilarity 
in warm weather because children get soaked. But in case of chilly 
weather and the terraces are empty, the small fountains are sadly 
undersized objects. I wonder why designers do not use water in a more 
varied and creative way, for instance by providing a large rectangular 
water basin, bordered by lush plants, filled with moving objects and stairs  
to sit, talk and watch.  Consider the example of Zaanstad (foto alongside). 

                                                        
322 https://mooiepleinen.nl 

Brusselplein Leidsche Veer, Utrecht. Photo: Mooie pleinen Magazine322. 

Canal in Zaanstad. Architect Sjoerd Soeters. Source: Website of Mollink & 
Soeters PPHP (Pleasant Places, Happy People). 
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Amsterdam urgently needs one or more ancillary centers. In my 
opinion, the area between the Leidseplein and the Rijksmuseum 
has potential, but lacks unity because of the chaotic crossings of 
roads and tramlines.  The area around Zuid Station, offers also 
opportunities, partly because Schiphol is the next station. A lot of 
work has to be done to create a more intimate public space.  
Newly developed ancillary centers are best connected to 
concentrations of museums, university buildings, theaters, shops, 
hotels, restaurants and cafés, apartments, and offices. These new 
centers cannot rely on century-old attractions and need intelligent 
developmental actions by architects and artists. A ‘plaza’, a central 
place with weatherproof terraces and attractive shopping 
opportunities are helpful, but completely different angles are also 
effective. For instance, the Superkilen Park in Copenhagen.  
 

Public park Nørrebroruten Superkilen - the black section. Architect. BIG 
(Bjarke Ingels) Photo: Fred Romero. This file is licensed under the Creative 
Commons Attribution 2.0 9 
 

Superkilen 
Superkilen is a one-kilometer long area In Copenhagen with extensive 
recreational and social contact opportunities, especially for the many low-
income immigrant groups living in the surrounding buildings. It has 
attracted many small restaurants, galleries, shops and as a consequence, 
visitors too that seamlessly connect with the sixty nationalities already 
living in the area.  
There are three colored spaces: The Red Square, representing modern 
city life with cafés, music and sports attributes, the Black Market, a classic 
square with a fountain and benches and the Green Park for picnics, sports 
or walking. In all three parts there is always a pleasant gathering of local 
people. Tourists can also enjoy themselves here. 
 

Peripheral centers: Decentral center for visitors 

with cars 

In the coming decades, a significant number of visitors will still 
come by car and the best thing a city can do is ensure that visitors 
leave these cars at safe transfer points from where they continue 
their voyage by public transport. For visitors who plan to stay 
longer, this solution is not optimal as it can be difficult to transport 
luggage to the hotel by public transport. A solution is to find one or 
more hotels next to the parking and even better if these transfer 
areas become an attractive public space, with shops, cafés and 
restaurants. These centers can also accommodate large events, 
such as soccer stadium, a music hall, cinemas and open-air  
festivities. The Amsterdam Arena district is developing in this 
direction. It has excellent rail and metro connections.  
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Arena Boulevard Amsterdam Photo: Hampton hotels 

And not to forget, the old town… 

The public spaces in the old ‘medieval’ centers must meet the same 
requirements as the city at las a whole in order not to turn into a 
theme park for tourists. Apart from its carefully maintained and 
functional integrated inheritance, it should offer a mix of functions, 
including housing, offices, light industry, craft and green space. The 
number of hotels has to be limited, and renting by Airbnb 
prohibited.  Shops cater for inhabitants and tourists as well, rents 
must be frozen and the speculative selling of houses restricted. 
Floors over shops will be transformed into apartments.  
In addition, crowd-pulling destinations, for instance an area 
primarily intended for young people , should be located throughout 
the whole center or be located in an ancillary center. 

Excellent connections  

The proposed spread of activities across different types of public 
spaces requires excellent l connectivity between these spaces and 
the main residential areas. Only then, people will seriously consider 
where to go. In addition, hotels and Airbnb’s need to be located 
over the city as a whole, especially in the ancillary centers.  
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Conviviality with the help of technology 
 
The best experience of cities results, according to Jan Gehl, is they 
are built around the body and the senses323. Technology is a means 
of intensifying experience. For example, Enschede has 
experimented with video screens showing kaleidoscopic images324 
(image below ). 

 
In Eindhoven, nightlife is concentrated in the Stratumseind, a 
bustling neighborhood with occasional fights. It was hoped that 
adapted lighting would improve the atmosphere and reduce 
violence. 

                                                        
323 https://www.archdaily.com/801431/jan-gehl-5-rules-for-designing-great-cities 
324 https://www.saxion.nl/binaries/content/assets/onderzoek/smart-industry/smart-
cities/003-1449-lectorale-rede-mettina-veenstra-digitale-versie-def_lr.pd 

 
 
 
The city started an experiment and also added the scent of oranges, 
but the impact was limited. 
 
Other experiments were more successful. LED lighting in the city 
not only dims when the streets are empty, but every corner of a 
square can be given a different color. Bluish light in particular 
seems to calm people down325. 

 
LED lighting system where the lighting can be individually 
controlled. Photo: Serge van den Berg 
 
  

325 https://www.theguardian.com/sustainable-business/sustainable-smart-lighting-
systems-cities 
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Spatial quality in future cities 

 
The dominant feature of cities in developing and emerging 
countries is their rapid growth due to immigration from rural parts 
of the country, immigration and high birth rates, just like European 
and American cities a century ago326.  
 
Urban growth will continue: Today, 55% (4,2 billion) of the world’s 
population lives in urban areas, by 2050 this share is expected to be 
68%. Urbanization, along with the overall growth of the world’s 
population, could then have added an additional 2.5 billion people 
to the urban areas. About 90% of this increase occurs in Asia and 
Africa327. 

                                                        
326 https://www.theguardian.com/cities/2015/nov/23/cities-in-numbers-how-patterns-of-
urban-growth-change-the-world 
327 https://www.un.org/development/desa/en/news/population/2018-revision-of-world-
urbanization-prospects.html 

Hourly growth of cities - Source: UN World Urbanization Prospects 2014 / 
LSE Cities 
 
For the millions who left their homes to move to the city, hope for a 
better life still prevails. Cities look attractive: Everything you need is 
within reach.  
 
The benefits of concentration are partly offset by costs. Living in 
urban areas is almost always associated with high housing costs and 
density often leads to nuisance. This is especially true for the poor 
part of the population, that is most affected by noise, pollution, 
vandalism and has a less healthy living environment328. 
If the balance of benefits versus costs is positive, the concentration 
of people and activities will increase. If it is negative, the spread will 
prevail, provided that those involved can choose something. This 
ever-changing balance makes cities look alike, but is also the main 
cause of their differences. 
 
In the 1950s and ‘60s, in many cities in developed countries, the 
balance between the benefits and the costs of urbanization 
changed: Many residents moved to the suburbs. The free space was 
for offices, stores, top-end apartment buildings and for the poorest 
people, for whom leaving the city was not an option. Later, they 
also had to move because of gentrification. 
 

328 https://medium.com/sidewalk-talk/the-first-principles-of-urbanism-part-i-
18105c03cdcf en https://medium.com/sidewalk-talk/the-first-principles-of-urbanism-part-
ii-53aec76799ff 
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Spatial segregation of functions (housing, industry, shopping, 
offices) in US cities has been accompanied by massive use of space 
– urban sprawl - and massive growth in mobility, predominantly by 
car, balancing the benefits and the burdens of dispersion in the 
other direction. Dispersion became increasingly seen as the main 
cause of the deterioration of the quality of life in the urban area. 
This short video explains the meaning of urban sprawl and which 
American city has the most of it329. 
 

 
The post-war expansion of many cities in Western Europe does not 
make anyone happy. As shown in the map of Slotermeer near 
Amsterdam, single-family and multi-storey houses built at right 
angles to each other alternate in a monotonous pattern. Especially 
in order to meet the high demand for housing, the countryside 
around the cities was quickly built up. Politicians and urban 
planners under the influence of the CIAM philosophy did not think 

                                                        
329 https://youtu.be/t54iKae1SiY 

 

about alternatives such as large-scale remediation and densification 
of old city districts or of factory sites that had already lost their 
function at that time. 
 

The fastest growing cities 

The difference with cities in developing countries cannot be larger. 
The predominant feature of cities in developing and emerging 
countries is their rapid growth, due to immigration from rural parts 
of the country, emigration and high birth rates, just like European 
and American cities a century ago330. 
 
Big parts of these cities consist of thickly packed shanty town – 
horizontally or vertically - mixed with high-rise buildings for 
commercial and residential purposes as prosperity and associated 
contrast between rich and poor residents were increasing. The 
infamous example was Kowloon Walled City in Hong Kong (picture 
nest page), that was demolished in 1993 – 1995 and transformed 
into a park and new building sites. It was definitely the densest 
populated part of the world.  
 
Numerous construction activities are taking place in fast-growing 
cities in emerging countries, usually quite austere and compact 
high-rise buildings, but with sufficient facilities. A major advantage 
is that in emerging countries there is usually employment for lower 
income groups, which offers prospects for a more decent life and 
social mobility. 

330 https://www.theguardian.com/cities/2015/nov/23/cities-in-numbers-how-patterns-of-
urban-growth-change-the-world 

https://youtu.be/t54iKae1SiY
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Aerial view of Kow Loon Walled City in 1989. Photo: Ian Lambot. Source: 
Wikimedia CC 4.0. 
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Towards a new architecture of space: Living 
with density 

 
Urbanisation and the provision of decent housing for all, will 
increase the pressure on urban space within cities and especially on 
the urban-rural fringe. At the other hand, the liveability of cities 
requires to preservation and even expansion of green spaces, for 
leisure, carbon sequestering and urban agriculture331. This pressure 
on space must be resolved in three ways (1) by using vacant areas 
within the city, (2) by repurposing already built space and 
intensifying its use and (3) by rethinking the design of the 
surrounding of cities. 
This applies to cities in all part of the world with differences that are 
related to the expected population growth. European and American 
cities will grow moderately and the growth will be divided over 
many larger and smaller municipalities. But that does not detract 
from the scale of the effort to create new housing units. In the 
Netherlands, this concerns 1 million homes (8% of the existing 
supply) to be realized by 2035332. 
In this part of the world compaction will dominate, along with 
retrofitting older houses to become energy neutral at least.  
In cities in developing and emerging countries with already dense 
populations, priorities are: (1) Improving existing homes, (2) 
building new homes and facilities in empty spaces and (3) building 
new cities and enlarging smaller towns near existing cities.  
Below, I will give a couple of examples from developed countries 
and from developing and emerging countries. Afterwards, the 
redevelopment of the urban-rural fringe will get attention.  

                                                        
331 https://smartcityhub.com/collaborative-city/well-fed-cities/ 

American and European cities 

In Europe and the US in particular, intensifying land use has priority 
over expanding urban territory. At the same time, the housing 
supply must be diversified to create mixed neighborhoods. This 
involves variation in housing types, private and public space, levels 
of densification and bringing together different social groups. In his 
book Humaner Städtebau, Hans-Paul Bahrdt argues not only for 
densification from the point of view of the use of space, but 
especially because of the enrichment of social contacts. A good 
example of this are the residential streets designed by Susanne 
Ussing and Carsten Hoff in Copenhagen (see illustration).  

Impression community-oriented streets by Ussing & Hoff. Bron: Christian 
Schittich (Ed.): High-Density Housing: Concepts, planning, construction.  
Institut fúr Internationale Architectur- Documentation, München 2004  

332 https://stadszaken.nl/artikel/2721/ook-woningbouwlocaties-buiten-de-stad 
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More spectacular forms are the high-rise unités d'habitation - cities 
in the form of a building - by Le Corbusier (see illustration), but also 
the modular complex Habitat that Moshe Safdie had designed for 
the EXPO '67 and that still is - they defective - functions. 

Impression of a unité d’habitation van Le Corbusier. Bron: Christian Schittich 
(Ed.): High-Density Housing: Concepts, planning, construction.  Institut fúr 
Internationale Architectur- Documentation, München 2004  

 
In the US, suburban densification has started, as a result of 
changing zoning laws, allowing for differentiation in housing types. 
These laws have been defended for years by the strong Not In My 
Backyard (NIMBY)-movement. The increasing resistance to this 
exclusive defence of the interests of established groups by the Yes 
In My Backyard (YIMBI)-movement has finally has found resonance 
in politics at the level of some states (Oregon) and cities (Seattle, 
Austin)333 and others prepare comparable initiatives. 

                                                        
333 https://gen.medium.com/america-is-finally-tackling-its-housing-crisis-59250048ec2f 
334 https://youtu.be/cRXW9SMo4AE 
335 https://www.fastcompany.com/90348777/this-pocket-neighborhood-has-8-houses-on-
a-lot-instead-of-one-

In their famous book Retrofitting Suburbia, Ellen Dunham-Jones and 
June Williamson view the redevelopment of the US suburban areas 
as the greatest challenge for urban development in the first half of 
the 21st century. They discuss eleven strategies that can be used 
and which almost all lead to compaction. A brief summary of their 

ideas can be seen in the short presentation below by Ellen Durham-
Jones334. 
 
Here are some examples: Eight relatively small houses (first photo 
below) are built in Clarkston on land that once held one single-
family house335.  The houses range from around 25 to 500 m2 and 
will cost between $100,000 and $125,000. The second photo below 
is an impression of 85 planned blocks of factory-made studio 
apartments in Seattle336. The third one is also a prefab building in 

mcmansion?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20news
letter 
336 https://medium.com/sidewalk-talk/when-affordable-housing-starts-in-a-factory-
20bad64d4fe0 

https://youtu.be/cRXW9SMo4AE
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Vancouver especially for the homeless337.  The fourth photo shows 
a cluster of six houses in Austin (US) for single household people, 
printed by the startup ICON338.  

 
Each of the four examples refer to partial industrial production. 
Once running at maximum efficiency, a factory offers many 
advantages, especially when using elements of timber, which 

                                                        
337 https://medium.com/sidewalk-talk/when-affordable-housing-starts-in-a-factory-
20bad64d4fe0 
338 https://www.fastcompany.com/90469488/this-village-for-the-homeless-just-got-a-
new-addition-3d-printed-houses?partner=rss 

additionally provides environmental advantages from carbon 
store339. The advantages are: 

• Acceleration of construction time by 35 percent thanks to 
the easier assembly of prefabricated timber parts. 

• Reduced deliveries to a construction site by 85 percent, 
because truck can be filled in one factory. 

• Cutting waste by 75 percent, thanks to standardized 
construction parts that are ready for assembly. 

• Decrease in total costs up to 20 percent, which translate in 
lower rents or mortgages. 

 
An alternative for singles with many things to do outside the house 
is co-living340. A startup Starcity, is developing plans for single-room 
apartments for adults in many places. Renters get a furnished 13- to 
22 m2 bedroom and share a communal kitchen and living space. 
Rents range from $1,000 to $2,400 a month. Look here for a tour341. 
Low densities are not restricted to the US suburbs. Elsewhere too, 
there are thousands of rather big (semi)detached houses that are 
obviously too large for the mostly older couples that occupy them.  
They do not want to leave the house, as alternatives lack. An 
obvious solution is to split the houses, make them energy-positive 
and create one or two additional units.  
 
A large source of land to be redeveloped are roads and parking lots 
that account for more than 50% of the territory of an average US 
city, albeit less in Europe.  

339 https://medium.com/sidewalk-talk/5-minute-explainer-how-factory-construction-can-
help-housing-affordability-f16d0b5cbe03 
340 https://www.citylab.com/life/2019/06/cohousing-san-jose-room-for-rent-starcity-
coliving-housing/590731/ 
341 https://starcity.com/communities 
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Developing and emerging countries 

Cities is developing and especially emerging countries tend to 
replace shanty towns with high-rise apartments with clean water 
and sanitation but often far the town center. Sometimes, this policy 
is motivated by humanitarian considerations but it is primarily 
intended to create valuable space for commercial purposes342.  
 
Creating of rows of high-rise apartments as far the eye can see, is 
objectional from an urbanist view and fears are warranted that 
these massive concentrations will follow the infamous example of 
the high-rise apartments in Europe and the US. Therefore, a more 
varied architecture, based on local traditions with more eye for the 
living environment must be considered. 
 
It also happens that slum redevelopment programs are developed 
together with residents. These programs include building new 
houses in the same location together with relatives and neighbours. 
The municipality takes care for provision of roads, water and 
sanitation. Improving housing, must be accompanied by 
improvements in education, medical care, support with finding jobs 
and law enforcement. The pictures of a renovated favela in Rio de 
Janeiro show the possible result. 

Redesigning the urban-rural fringe 

Cities around the world have expanded their territory by annexing 
neighbouring municipalities or by expropriating farm land. At the 
newly acquired land new neighbourhoods were planned and sooner 
                                                        
342 https://www.cnbcafrica.com/west-africa/2016/11/12/lagos-luxury-developments/ 

or later, road or rail connection with older parts of the city 
followed. This process went on for years and was at the expense of 
the green environment. New insights are based on creating new 
neighbourhoods, by compaction and expanding existing village. At 
the same time, the rural environment was preserved, by integrating 
farms in the regional food chain, by creating parks and leaving 
nature as it is.  
In the case of biomorphic urbanism, nature is allowed to penetrate 
the urban area343. It strengthens and restores natural systems, 
rather than reducing them. The picture below depicts the Wild 
Mile, a proposed 17-acre, eco-park that will create new 
opportunities for habitat restoration, education, and recreation. It 
is located along a formerly industrialized stretch of the Chicago 
River. 

Renovation favela Rio de Janeiro. Photos: New Castle University (left); Viator 
(right) 

343 https://medium.com/@SOM/biomorphic-urbanism-a-guide-for-sustainable-cities-
4a1da72ad656 
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The Wild Mile in Chicago. Image:  SOM Architects 

Spatial quality and the humane city 

In his book Building and Dwelling (2018), Richard Sennett shows the 
tensions between the city as physical space, partly as a result of the 
work of designers ('ville') and the city as a whole of its inhabitants 
with their many backgrounds (cité). These two dimensions are at 
odds and the challenge for every designer is to give residents' 
preferences a more central role in the design process, as Jan Gehl 
has emphasized. This makes an important contribution to the urban 
quality of cities, neighborhoods and villages, their centers and 
public spaces and of course the direct living environment. 
 
The housing supply will be mixed and will vary from low-rise to 
medium-high and from single family homes, to co-living 
apartments, and from compounds of tiny houses to small clusters 
of more expensive ones. The average compaction is much larger 
than we are used to: In addition, clusters of residential houses are 
mixed in a thoughtful way with other destinations: Shops, clean 
workshops or small industry, offices, recreation and simply unbuild 
areas for playing or placemaking by inhabitants. Parking places will 
disappear gradually and are replaced by places for shared cars. 
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Direction for city actions: The quality of urban space 

Topic City actions focused on improving liveability Digital enabling technologies and tools 
39. A holistic 
approach to urban 
and rural 
development 

Accommodating growth of population while protecting and 
restoring the natural environment, and thus preserving the 
ecological systems that sustain us (biophilic design)344.  
Patterns of urbanization must strengthen and restore natural 
systems, rather than diminish them. This results in even more 
concentrated urban growth and the controlled penetration of 
nature in urban areas345, also allowing the creation of 
(storm)water basins346. 

The new smart city Xiongan347 in China will be 
developed based on biophilic principles, after 
urban designer SOM had been selected to design 
the urban core348 

40. People-oriented 
design 

Prevailing people-oriented design, characterized by the ten 
principles of new urbanism: walkability, connectivity, mixing of 
urban functions and diversity, different types of housing, high-
quality architecture and urban planning, maintaining traditional 
neighborhood structure, increasing density, public transport, 
sustainability and liveability349. 

 

41. Smart 
concentration 

Increasing concentration at different levels (global cities, regional 
centers and villages)350 351 and at the same time making a rich 
variety of housing modalities, shopping, educational, medical, 
communal and social facilities and green spaces (for nature, 

CommonSpace is a digital tool to observe the 
behavior of users of the space before designing, 

                                                        
344 https://medium.com/@SOM/the-fight-against-climate-change-starts-in-cities-ee0db9b03c5e 
345 https://medium.com/@SOM/biomorphic-urbanism-a-guide-for-sustainable-cities-4a1da72ad656 
346 https://www.archdaily.com/918940/6-steps-for-designing-healthy-cities?utm_medium=email&utm_source=ArchDaily%20List&kth= 
347 https://smartcityhub.com/?s=Xiongan 
348 https://www.archdaily.com/919230/som-and-tls-design-chinas-model-city-of-the-future?utm_medium=email&utm_source=ArchDaily%20List&kth= 
349 These principles were formalized during the Congress for the New Urbanism (1993). 
350 https://medium.com/sidewalk-talk/the-first-principles-of-urbanism-part-i-18105c03cdcf 
351 https://medium.com/sidewalk-talk/the-first-principles-of-urbanism-part-ii-53aec76799ff 
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leisure and farming) as a contribution to liveability, social 
interaction and upward mobility (multifunctional districts)352. 

developed in collaboration with the Jan Gehl 
Institute353 

42. Attractive public 
spaces 

Creating attractive public spaces to promote people's happiness, 
health and well-being through a myriad of functional and aesthetic 
elements, such as greenery (parks), playgrounds, opportunity for 
socializing, art, preservation of landmarks, striking architecture354. 

The use of color, light and abstract projections to 
make public space more vivid or to calm it 
down355. 

43. Citizen 
participation in 
design and 
execution 

Ensuring that, in addition to architects, urban planners and artists, 
citizens are also part of the design process, to make sure that the 
user value is sufficiently balanced with functional and aesthetic 
criteria. This can be extended to the active participation of citizens 
in the development and construction of their own homes and 
their surroundings. 

 

44. Supporting 
disabled people 

Making provisions for disabled persons to find their way 
independently is urban areas, town centers in particular. Due to 
the graying of the population is s expected that in 2050 15% of the 
urban population needs some kind of support356 

Some apps and other tools are available to ease 
the accessibility of disabled persons357, however 
they still are suboptimal applied358. 

  

                                                        
352 https://www.sciencedirect.com/science/article/pii/S016920461500242X 
353 https://medium.com/sidewalk-talk/commonsource-app-9b26a6ded800?mc_cid=39f121fad9&mc_eid=f9a985d7e5 

 
354 https://www.archdaily.com/932962/a-russian-parks-program-creates-over-350-public-spaces-and-nurtures-local-design-talent?ad_medium=widget&ad_name=articles-article-show 
355 Veenstra, M et al: Should Public Displays be Interactive? Evaluating the Impact of Interactivity on Audience Engagement. In Proceedings of the 4th International Symposium on Pervasive 
Displays, ACM,  2015, p. 15-21. 
356 https://www.un.org/development/desa/dspd/2016/10/good-practices-of-accessible-urban-development/?utm_medium=website&utm_source=archdaily.com 
357 https://www.archdaily.com/923441/10-technologies-for-accessible-affordable-cities?utm_medium=email&utm_source=ArchDaily%20List&kth= 
358 https://www.theatlantic.com/technology/archive/2018/11/city-apps-help-and-hinder-disability/574963/ 
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The Paraisópolis favela borders the affluent district of Morumbi in São Paulo, 
Brazil. Photo Tuca Viera 
 

9. 
Decent housing for all: 
Just cities 

Challenges 
 
People have traditionally moved to the city in search of a better life. 
Shelter is a fundamental right, but it does not seem to apply to 
many Earthlings. The cost of housing in cities is rising rapidly all over 
the world, partly due to speculation, making an increasing demand 
on income and making living in the city prohibitive for a growing 
group. 

Due to speculation, market forces and austerity measures, the 
variety of social groups in many neighborhoods is diminishing, 
which also seriously hampers social mobility for the remaining 
residents. The problem nature of these neighborhoods is increasing 
every year: unemployment, poverty and malnutrition, children with 
limited opportunities to speak the national language, loitering 
youth, theft and burglary, drug abuse and gang building. 

Due to the concentration of the poor section of the population in 
parts of cities with more noise, pollution and vandalism and less 
greenery and other facilities, the ratio between the benefits and the 
costs of living in cities is highly income-dependent. A report of the 
Economic Security Project in the US has calculated that the income 
of 40% of all families is below the threshold for a decent life. 
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In cities, anywhere in the world, there is a big difference in the 
chance of a decent existence between the residents. This is strongly 
expressed in the way they live. 
 
The header photo is a striking picture of inequality between 
residents of Sao Paulo. The affluent district of Morumbi on the left 
and the Paraisópolic favela on the right. The differences go far 
beyond what is visible. Think of the jobs, the income and the self-
confidence of adults and the possibility for children to be educated 
and to build a decent live.  
 
Simply put, that is not just. Because underprivileged people can 
hardly improve their fate themselves, but society as a whole can, 
but does not. This article examines why even the richest countries 
fail. What can society do? This article provides answers. 
 
People's wealth varies greatly. The wealth differences between 
developed, emerging and developing countries are narrowing. My 
concerns are the differences within each of these countries, and 
within cities in particular. These are increasing. 
 
First of all, I will discuss the growing income inequality between 
people, anywhere in the world. Then I zoom in on what that means 
for their housing. Solutions are then discussed. 
 

                                                        
359 https://www.economist.com/finance-and-economics/2016/09/17/shooting-an-
elephant 

Wealth and poverty on global level 

From the beginning of the industrial revolution to the present day, 
the wealth of most states has increased, while at the same time its 
distribution between their inhabitants has become skewed. 
Especially the last decades, the era of globalization. This applies to 
both income and wealth. The question is who the winners and the 
losers are. 
 
The first comprehensive answer came in 2013 from the Serbian-
American economist Branco Milanovic and his colleague Christoph 
Lakner, when they presented the famous elephant curve. They 
compared the percentual differences in real income (corrected for 
inflation) in 1988 and 2008 between the poorest 10% and the 
wealthiest 10% and all other deciles in between. The calculations 
were based on World Bank data. This produced a graph in the 
shape of an elephant's back359.  
 
A team of economists — led by Facundo Alvaredo, Lucas Chancel, 
and the famous inequality research trio Thomas Piketty, Emmanuel 
Saez, and Gabriel Zucman — recently revealed the 2018 World 
Inequality Report360, which contains data until 2016. They 
replicated the elephant curve361.

360 https://wir2018.wid.world/files/download/wir2018-summary-english.pdf 
361 https://eml.berkeley.edu/~saez/ACPSZ2018AEAPP.pdf 
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Total income growth in percentage by percentile across all world regions, 
1980 – 2016. Source: 2018 World Inequality Report362 
 
Whether the elephant is still recognizable does not really matter; 
the trunk reaches much higher and the head is much smaller, which 
reflects even higher income growth for the rich on earth363. From 
1980 to 2016, those in the top 1% achieved on average more than 
twice as much growth in their income as the bottom 50%. Despite 
this, the data also shows that extreme poverty (living less than $ 
1.90 per person per day) has declined virtually everywhere in the 
world. 
 

                                                        
362 https://wir2018.wid.world/files/download/wir2018-summary-english.pdf 
363 https://www.vox.com/policy-and-politics/2018/2/2/16868838/elephant-graph-chart-
global-inequality-economic-growth 
364 https://www.fastcompany.com/90382157/stanford-profs-u-s-income-inequality-is-
only-getting-worse-now-

Most residents of the US and Europe saw the least growth in 
income between 1980 - 2016. According to Paul Oyer, professor at 
Stanford Graduate School of Business: the last 50 years have been 
terrible for people with lower skills. Adjusted for inflation, the 
average earnings of a man who didn’t go to college is lower now 
than it was 50 years ago. That’s unheard of364. But not only people 
with ‘lower skills’ meet difficulties. Middle to lower upper class 
double income families (up to a family income of $ 100,000) must 
also scrutinize their expenses, in particular due to extreme high 
rents in big cities365. 

Absolute growth 

So far, the graphs show relative growth. But what about the 
absolute growth in personal (not household) incomes, also using 
data from the 2018 Inequality Report.   
 
The poorest 20% of the population gained 82% over this period. 
That means that people who earned $2.40 per day in 1980, saw 
their incomes grew in 36 years to $4.36 per day, meaning 5 cents 
per day per year. 
For the poorest 60% of humanity, the average person saw their 
annual income increase by $1,200, over in 36 years. Those in the 
80–90th percentile (represented as losers in the elephant graph) 
saw their real income rise by a factor four compared to the poorest 
60%.  For the richest 1%, this was a factor 100. 

what?utm_campaign=eem524:524:s00:20190730_fc&utm_medium=Compass&utm_sourc
e=newsletter 
365 https://www.fastcompany.com/90383698/what-middle-class-looks-like-in-4-u-s-
cities?utm_campaign=eem524%3A524%3As00%3A20190807_fc&utm_medium=Compass
&utm_source=newsletter 



142 
 

Gimme shelter 

Although this famous song of the Rolling Stones was not exactly 
about housing, it is an expression of the eternal quest for a place to 
live happy and safely. For this reason, people have always been on 
the move, forced to leave beloved places or hoping to find better 
ones. Urban development is not just a movement from rural 
residents to (and from) the city, or between cities. It is also a never-
ending movement of people within the city.  
 

Harlem, from the old fort in the Central Park, New York Public Library (Public 
domain)  
 
New York City: The Harlem case 
During the American Revolution, the British burned Harlem to the ground. 
Afterwards, Harlem experienced an economic boom from 1868 on. The 
neighborhood remained a haven for New Yorkers, but increasingly those 
who came north were poor and Jewish or Italian. In 1910, Central Harlem 
was about 10% black. By 1930, this was 70%. In the 1920s and 1930s, 
Central and West Harlem was the center of the "Harlem Renaissance". In 
                                                        
366 https://en.wikipedia.org/wiki/Harlem 

those years it was called ‘Heaven’ and ‘Black Mecca’. Soon afterwards, the 
neighborhood was hit hard by job losses in the Great Depression. In the 
late 1950s and early 1960s, Harlem was the scene of a series of rent 
strikes by local tenants. They wanted the city to force landlords to 
improve the quality of housing.  The city council tried to improve the 
situation by social housing but poverty only got worse.  
In the 1970s, many Harlemites who were able to escape from poverty left 
the neighborhood in search of better schools and homes, and safer 
streets.  
The city began auctioning its enormous portfolio of Harlem properties in 
1985, marking the beginning of massive gentrification. After the 1990s, 
Harlem started to grow again with the percentage of blacks decreasing 
from 87.6% to 54.4% by 2010. In that period, the percentage of whites 
increasing from 1.5% to 10%366.  
Former inhabitants who were unable to afford the rising rents, exchanged 
Harlem for the Bronx or Brooklyn. Here, the same is happening today. 
 
The continuous movement from people within New York, as 
illustrated in the Harlem case, is characteristic for all major cities. It 
also applies to Amsterdam, Copenhagen and Barcelona, cities with 
a progressive image but a persistent lack of affordable housing. 
People who cannot longer afford rent or mortgage anymore move 
to other parts of the city, to the suburbs or disappear from the city 
at all. A substantial group that fails any of these options and no 
longer can pay for its housing costs is evicted.  The numbers are 
staggering: In 2016 alone, some 2.3 million evictions were filed in 
U.S. courts, according to researchers at Princeton University367. Not 
everyone lost their home, but the figure does not include the 
myriad examples of landlords using ‘informal’ means to force 
tenants out. Quite a number of all evicted people became 
homeless.  
 

367 https://evictionlab.org 
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The divide between rich and poor cuts 
through every city. 

All global cities enable visual encounters with the new class 
struggle, albeit in some places those encounters better can be 
avoided. In search of extreme wealth and poverty and what is 
between, five photographs suffice.  

Smith Mansion, US. Photo Bestbudbrain Licensed by Creative Commons 4.0 
 
The first picture is an example of how the wealthiest people live, 
mostly in gated communities, luxury condominiums – often bought 
as investment objects - or both. They travel a lot and have fancy 
pieds à terre in different places, often gentrificated centers of 
towns.  
he second group of pictures show pretty neighborhoods, luxury 
apartments or family houses, two cars affront, inhabited mostly by 

white working couples, who unanimously emphasize that both of 
them work hard and commute for hours – ignoring a lurking burn  

Semidetached house in Queens, New York. Photo Piqsels. Public Domain 
 
out – and have to spent most money to sustain their way of life, 
and to pay the fees of their children’s schools. 

Evington, (UK) Photo NotfromUtrecht, Licenced by Creative Commons 3.0 
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The third picture represents the group of lower middle-income 
people. They live in less prettier suburbs, dense concentrations of 
terraced houses and apartments. A double income is necessary and 
in case of only one working parent, poverty is lurking. 
 

Frederick Douglass Housing Project Detroit. Photo Albert Duce Licensed 
under Creative Commons 3.0 
 
At first sight, images of these from apartments – the forth group - 
do not look bad, but they are infamous examples of failed social 
housing. Many have concentrations of urban poor, immigrants, 
undocumented people, and single-parent families. There is a large 
degree of worklessness and high criminality, juvenile gangs and 
vandalism. One of the biggest challenges for city government is to 
create decent housing for poorer citizens without concentrating 
them. In many places these ‘projects’ are being demolished in order 
to separate the former inhabitants and enable them to have a new 
start. However, as long as they stay poor, nothing will change. 
 

The fifth group are saddening and shaming pictures of the homeless 
and their primitive shelters; drug addicts, people with mental 
disabilities, and working people who cannot afford a house.  

Homeless in tents. Caste Street Brighton. Photo Huntersmith7 Licensed 
under Creative Commons 4.0 
 
The Wall Street wolf strikes again 
In the US, the housing problem has an extra bitter dimension. Million 
owners of suburban homes lost their property during the housing crises. 
After the crisis, dozens of private equity firms began buying foreclosed 
properties at a discount of 30 to 50 percent and rent them out. By 2016, 
95 percent of the ailing mortgages on Fannie Mae and Freddie Mac’s 
books were auctioned off to Wall Street investors who acquired more 
than 200,000 homes creating a more than lucrative asset: the single-
family-rental home. By this transaction, a total value of $60 billion went 
from the former middle-class owners to these firms, which in some cases 
rented out the homes to their former owners. These paid soaring rents as 
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real estate prices rose steadily, as can be read in a blood-curdling long-
read in the New York Times 368 
In any other civilized country, the government would have supported 
homeowners to restructure bad mortgages or repair their credit. Instead, 
US government facilitated the transfer of wealth from people to private-
equity firms369.  
 
 
 
 
 
 
 
 
 
 
 
The title page of the New York Times’ long read on the aftermath of the 
housing crisis 
 
There is a lot of variation within each group and the images also 
differ between cities. Living in cities has become a privilege for 
upper-middle class couples and for young singles that are satisfied 
with a small albeit expensive room in a private house or at best a 
co-living studio.   

Developing and emerging countries 

                                                        
368 https://www.nytimes.com/2020/03/04/magazine/wall-street-landlords.html 
369 https://medium.com/@BloombergCities/7-strategies-for-reducing-the-number-of-
evictions-in-your-community-fee926daaeba 
370 https://en.wikipedia.org/wiki/Shanty_town 

Lack of affordable housing with basic quality is also problem in 
developing and emerging countries. Most of the time, immigrants 
move in with relatives, find a home in a derelict apartment building 
or are satisfied with a dilapidated construction in a shanty town, 
often without basic facilities with respect to electricity, sanitation 
and water. In Africa, 65% of the entire population lives in 
shantytowns. 
 
However, a more detailed look at the shanty towns shows major 
differences. Some are no more than a shelter; others are rather 
habitable places, often with television, (mostly) shared sanitary 
facilities and facilities for obtaining drinking water and located near 
the center of the town370.  
The video below is a lively impression of the many aspects of life in 
a shanty town in Rio de Janeiro371. 

 

371 https://youtu.be/Ozs5DyTJ_p8 

 

https://youtu.be/Ozs5DyTJ_p8
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 Many residents of these better-equipped places reject the prospect 
of leaving372. I prefer to be rich among the poor, then poor among 
the rich, one of the inhabitants of the Sao Paulo Paraisópolis favela 
(see header picture) said373. 
 
At the same time, developers are keen to repurpose the land for 
more profitable aims. City authorities are aware of the commercial 
benefits, and are willing to provide alternative housing, usually 
small apartments in high-rise apartment blocks, with better 
facilities, but far from the original location and without the social 
fabric of the shanty town. In many cities, this is a source of much 
discussion and conflict.   
Inhabitants of the poorest and often illegally inhabited slums are 
often confronted with less subtle actions by the government: 
Bulldozers that chase away the settlers who subsequently find 
another piece of marginal land374. 

The twofold unjust effect of the market 
mechanism on housing 

How much rent or mortgage households have to pay and what they 
can pay depends on one and the same mechanism, the market. 
Unfortunately, the effect differs in both cases. 

 

                                                        
372 https://smartcityhub.com/collaborative-city/fair-cities/ 
373 https://www.rioonwatch.org/?p=22484 

 

The price of real estate 

Real estate developers pay the land, calculate the construction and 
capital costs and set their margins in proportion to the expected 
returns. In social housing, costs are reduced by subsidies or the 
availability of cheap land. In the last decades, social housing in large 
cities has often taken place in suburban ‘projects’ that soon became 
notorious no-go areas, demonstrating the inhumane impact of 
concentrating the lowest social classes, often with a migrant 
background. This policy has been abandoned in many countries, but 
little has replaced it: A viable mixture of homes for all income group 
is almost nowhere to be found. And as a result, demand for housing 
in general exceeds their availability, except in the highest price 
ranges. 
 
In many cities, land is a substantial part of the final price of houses. 
One of the reasons is that land has become an attractive 
speculation object for private persons or real estate developers. 
They wait for the right time to sell and make attractive profits. 
Often land ownership changes several times before construction 
starts and in the meantime its value increases. The same goes for 
house prices, which have become a major source of 
intergenerational inequality. The price of older houses no longer 
relates with the initial costs for land and construction. Therefore, 
investors often buy new vacant apartments, rent them out 
temporarily and at the right moment sell them at a significant 
higher price than they paid375.  

374 https://theconversation.com/in-rios-bulldozed-favelas-echoes-of-americas-
shantytowns-61415 
375 https://www.ohchr.org/EN/Issues/Housing/Pages/FinancializationHousing.aspx 
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A thought experiment: Turn housing into mobility 
Everybody pays the same for road use, with the occasional exception of 
road pricing, a policy in large cities to mitigate road use. Roads are 
constructed in public space with public funds, often after expropriation of 
its owners.  Imagine that roads and were private and owners could charge 
a toll, as was common in the past. As a result, road users paid the most 
for routes that allow them to speed up and pays less on congested roads. 
As a result, the rich drive fast and the poor are trapped in traffic. 
However, mobility is mainly controlled by the government and homes are 
subject to the market. 
 

The affordability of real estate 

Let’s face the other side of the equation: The affordability of real 
estate. Many households cannot afford a decent home due to their 
income. Income is also the effect of the market, with some 
interference from negotiations between unions and employers. 
Automation and offshoring are permanently threatening the jobs of 
low to medium income groups, which explains why the salaries of 
these groups in developed countries have hardly increased in 
recent decades.  
In developed countries, the lower and middle classes pay a 
substantial part of their family income to housing and associated 
travel costs. One-parent families depend on grants and gifts and use 
food banks, thrift shops or have to move. Research by the 
International Monetary Fund (IMF) shows that in the US between 
1981 and 2016, the ratio between housing to income by an average 
of nearly 40% 376. 

                                                        
376 https://www.citylab.com/equity/2019/08/home-prices-jobs-inequality-economic-
mobility-data-research/594829/ 

The city government of Berlin has frozen the rents for five year, as 
an act of resistance, that further limited investor activity377. Thus, 
more comprehensive government action is needed. 

The affordable housing disaster 

In the post-war period affordable houses in Europe were also scarce 
and young couples had to wait years before a home became 
available. Many lived in a room in their parents’ house for years, 
not always without troubles. To solve the post-war housing crisis, 
governments in Europe and the US have spurred construction and 
affordable homes became available.  
A good example? 
The Netherlands between 1950 – 1980 is an example of rather 
decent living conditions for the large majority of the people, most 
of them living in single-family houses and with modest differences 
in income and assets. Visualization of the differences between 
social groups would have resulted in slightly different photographs 
only. Add to that well-equipped neighborhood shopping centers, 
ample medical, social, educational and transport facilities and a 
rather mixed-income, albeit mostly white population. When al last 
the shortness of houses was solved in the 1970s, the nation seemed 
happy. In the meantime, the renovation of old city centers and 
adjacent areas progressed, offering a larger variety of housing and 
living opportunities. 

But not for long… 

377 https://www.stadszaken.nl/ruimte/wonen/2243/berlijn-kiest-onomwonden-voor-
huurder-moeten-wij-volgen 
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This relatively favorable situation has come to an end during the 
last decades, in spite of large investments in the maintaining and 
improving the housing stock. There are many reasons for this. Many 
go back to globalism, directly or indirectly. However, the 
government itself, infected by the austerity virus, is responsible too. 
The rediscovery of the ‘blessings of the market’ resulted in a 
mandatory focus for housing corporations on the provision of 
houses for the lowest income groups. Building houses for those 
who are better off, has been left to ‘the market’ and property 
developers looked for more attractive locations to serve this group, 
resulting in increasing spatial segregation between income groups. 
Neighborhoods that are dominated by the cheapest social housing 
provided by housing corporations saw their mixed social 
composition disappear and they saw the number of immigrants, 
refugees, and mentally-disabled persons rise.  This in turn 
accelerated the departure of those who are a better-off.  
At the same time, cutbacks resulted in a decrease in the visual 
presence of the polity, but also to the disappearance of schools and 
social services, for instance ‘concierges’ who often functioned as 
the ‘glue’ in the neighborhood.  
 
The problems in the low-income neighborhoods get bigger every 
year: Unemployment, poverty and malnutrition, children with 
limited abilities to speak Dutch, loitering, shop lifting, theft and 
burglary, drugs abuse, and gangs. Many neighborhoods that were 
quite integrated communities thirty years ago have fallen apart and 
give rise to individual coping-behavior with abandonment as the 
ultimate solution378. 
                                                        
378 https://www.nrc.nl/nieuws/2020/02/02/als-er-niets-verandert-ontstaan-er-gettos-
a3989059 

The aforementioned developments are not characteristic for Dutch 
cities – on the contrary, elsewhere problems are even more fierce - 
but the rather attractive physical appearance even of the most 
problematic neighborhoods hides how serious the problems are379.  

It got even worse 

In many places - not quite in the Netherlands yet - many of the 
neighborhoods that have sprung up during this period have recently 
become notorious ghettos, especially the high-rise 'projects' 
because they were built exclusively for low-income groups - among 
them many migrants - without much prospect of a better life. 
This is documented in the famous documentary film, The Great 
British Housing Disaster (Adam Curtis, 1984). This 1984 example of 
investigative journalism was one of the first productions of the 
acclaimed BBC documentary filmmaker Adam Curtis, popular for 

379 https://dkvwg750av2j6.cloudfront.net/m/16e458814e279f4a/original/Rapport-
Veerkracht-van-het-corporatiebezit-RIGO-30-januari-2020.pdf 

https://youtu.be/Ch5VorymiL4
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award-winning films such as The Century of the Self, The Power of 
Nightmares and Bitter Lake. 
The documentary set out to investigate, not the well-chronicled 
social problems of 1960s council housing380, but why they were 
built so poorly that many had to be demolished after two or three 
decades. Find this documentary at the previous page381. 

An ‘imperfect’ market’ 

The political climate in the last two decades of the 20th century 
changed and the market started to prevail. The political climate in 
the last two decades of the 20th century changed in favour of 
market forces, as we saw. However, the housing market is 
extremely "imperfect" to use economist jargon with all its dramatic 
consequences. 
In recent years, not only the construction of social housing has 
collapsed in the Netherlands, but also the construction of housing 
in general. Housing undersupply became a global phenomenon, 
except for houses over two or three million that are oversupplied. It 
explains why people move less and why social mobility has 
decreased382. As a result, cities worldwide are becoming exclusive 
places for the upper middle classes and the wealthy, as an 
interactive map of Los Angeles shows, for example383. 
 
 

                                                        
380 https://www.stadszaken.nl/ruimte/wonen/2243/berlijn-kiest-onomwonden-voor-
huurder-moeten-wij-volgen 
381 https://youtu.be/Ch5VorymiL4 
382 https://www.theatlantic.com/business/archive/2016/05/how-america-lost-its-
mojo/484655/ 

 
Why Manhattan Skyscrapers are empty 
Oversupply can be found in 
most metropolitan areas, 
where luxury condos were put 
up. About half of the luxury 
Manhattan apartments built in 
the past five years are still 
unsold. From 2011 to 2019, 
the average price of new 
apartments rose from $1.15 
million to $3.77 million. These 
luxury condos are built for 
wealthy foreigners looking to 
buy a second (or seventh) home. Supply is now outstripping demand, but 
developers are reluctant to cut prices as the target group of global 
zillionaires continues to grow. A restrictive government policy on money 
laundering did not help either384. 
 
House prices have exploded due to the general scarcity. In some 
cities this problem is even exacerbated because renting houses to 
tourists has proven to be an attractive alternative to selling or 
renting out to home seekers.  
 
Sometimes city governments try to bring some justice. The New 
York administration was not able to prevent that the costs of living 
for most Manhattan residents, Harlem included became too 
expansive. Many residents moved to Brooklyn and when this area 
became also unaffordable, The Bronx, Staten Island and Queens 

383 https://knock-la.com/this-map-shows-how-la-politicians-have-created-a-city-for-the-
rich-65e45cc8902d 
384 https://medium.com/the-atlantic/why-manhattans-skyscrapers-are-empty-
8af66ee2b824 
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followed or they left New York at all.  The city’s policy is to allow 
developers to build glamourous projects such as Hudson Wharfs in 
exchange for inclusion of a certain percentage of ‘affordable 
housing’, meaning that double income middle-class couple can 
hardly afford the rent.  
 
Similar "affordable" housing projects can also be found in other 
cities. These projects will benefit some happy residents, but they 
will not solve the housing crisis, which affects middle- and even 
higher-income people. To be successful, a broader approach is 
needed than the offering small quantities of houses ‘below market 
prices’, or making available allowances. 
 
To arrive at such as approach, the World Economic Forum recently 
launched a new report, Making Affordable Housing a Reality for 
Cities385. It provides a comprehensive overview of all factors that 
affect the affordability of housing, access to social infrastructure, 
the legal and regulatory environment and the state of financial 
markets.  
 
As explained above, there are two fundamental causes:  
• The market mechanism and speculation; 
• Structurally too low incomes and spatial concentration of the 

poorest part of the population. 
 
In solving the housing problem, governments must tackle both 
causes and not just their symptoms. 

                                                        
385 
http://www3.weforum.org/docs/WEF_Making_Affordable_Housing_A_Reality_In_Cities_r
eport.pdf 

To correct the failing market mechanism 

In order to solve housing shortage, governments face the task of 
correcting the market mechanism. Governments should become 
the primary real estate developers themselves, just as they are 
responsible for road infrastructure.  
 
To this end, the government should engage in seven main activities: 
 
• Making an inventory of the total housing need in the next 

decades, differentiated by income groups. This inventory must 
be accompanied by an inventory of all other claims on space, 
such as offices, retail facilities, factories, parks and agriculture.  

• Taking stock of available space within the city limits. This 
includes not only vacant areas, but also area that can be 
redesigned more efficiently. 

• To avoid speculation based on these plans, all real estate prizes 
are frozen at the level of the last transaction.  

• Tuning the desired destinations and the available space. The 
starting point is a compact use of the available space. In the 
event of a serious mismatch, plans are discussed with 
stakeholders. 

• Development of detailed plans, together with owners of the 
land, the houses and buildings, project developers, financial 
institutions and housing corporations.  

• Specifying further conditions, such as the priority of selling or 
renting to prospective residents and the limitation of rent 
increases or sale prices for a long period. 
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• Facilitating the process of building at lower costs by investing in 
factory production of house components and creating a market 
for reuse of components of demolished houses386. 

 
 
Housing cooperations in Amsterdam and elsewhere 
The city government of Amsterdam promotes a new developmental 
model for houses for lower- and middle-income groups. Residents 
develop, finance and manage an apartment building and rent a unit in it. 
It is comparable to the activities of the Mietshäuser Syndikat (MHS) in 
Germany. By 2040, 40.000 homes (10% of all) in Amsterdam must be 
developed this way387.  
 

Income policy 
Controlling the market mechanism and avoiding speculation on 
land and real-estate will increase the building of houses, balance 
demand and supply and make the rental and sales process 
smoother. However, adequate housing will still remain prohibitive 
for many households.  
 
The incomes of these households are too low to live a decent life, 
let alone rent or buy a house. An increase in the minimum wage is 
necessary and in some cases,  allowances are indispensable388. 
Even in the Netherlands, a rich country with relatively less 
inequality, one in ten households live in relative poverty and one in 
                                                        
386 https://medium.com/sidewalk-talk/5-minute-explainer-how-factory-construction-can-
help-housing-affordability-f16d0b5cbe03 
387 https://www.stadszaken.nl/ruimte/wonen/2363/maakt-de-wooncoperatie-de-stad-
weer-voor-iedereen-en-nog-4-vragen-over-de-ontwikkelvorm 
388 https://hmjvandenbosch.com/2020/03/24/de-eerlijke-stad/ 

ten children are malnourished. Compare this to the US: The 
Economic Security Project found that 40% of all residents struggle 
to meet their basic needs389. 

Poverty: jobs or financial aid 

In 2018, The US National Academy of Sciences published an 
exhaustive, impartial, and evidence-based report on the most 
effective way to reduce child poverty by half in the next ten years. 
Based on a thorough study of policy examples and scientific 
literature, the authors have developed the Roadmap for Reducing 
Child Poverty, which is explained in the short video below390. 

 

389 https://www.economicsecurityproject.org 

 
390 https://youtu.be/qxlDdLPs838 

 

https://youtu.be/qxlDdLPs838


152 
 

The report estimates that child poverty costs $800 billion to $1.1 
trillion each year due to increased crime, deteriorated health, and 
lower earnings when poor kids grow up. The report proposed a 
package, including: 
• Earned income tax credit, that makes child care fully 

refundable; 
• Increasing minimum wage to $10.25 per hour; 
• Schooling for (legal) immigrants; 
• Child allowance of $2,700 per year; 
• Additional child benefit of $1.200 per year for single-parent 

families. 
The cost of this scheme is $111.6 billion per year. Child allowances – 
known for years in the Netherlands - are considered the most 
important components of the plan, and other authoritative 
proposals argue for an even higher amount, up to $ 3,600 per year. 
 
The discussion about supporting poor families to ease child poverty 
goes back to 1996 when a dramatic shift took place away from 
guaranteed income support for poor households to an approach to 
poverty reduction based on forced employment.  
 
The authors of the 2018 report conclude that there is insufficient 
evidence that compulsory employment reduces child poverty. 
The preference for income support over compulsory employment is 
less surprising than it seems. The earnings from the jobs offered 
were the same as the former cash supply, thus minimizing the 
incentive to exchange money for work. Moreover, many poor 

                                                        
391 
https://docs.google.com/document/d/1NWS5bYcGKcdLBji8TXPaDrXND27OmwC2Rht1bvb
5Orc/edit 
392 https://basicincome.stanford.edu/research/ubi-cities-toolkit/ 

people were not prepared for jobs; they lacked self-confidence and 
basic skills. Extensive training and supervision in the workplace had 
been necessary to make employment a success. 
 
Stanford University Basic Income Lab 
The desirability of a basic income is one of the components of the Green 
New Deal to counter soaring economic inequality. Cities across the 
country are experimenting to determine what a basic income policy might 
look like391. To facilitate such experiments, the Stanford Basic Income Lab 
and the National League of Cities have 
released a Toolkit entitled Basic 
Income in Cities: A Guide to City 
Experiments and Pilot Projects392. 
Everyone who is interested, anywhere 
in the world, will find actionable tools 
to set-up pilot projects. Many rigorous 
studies across the globe already 
demonstrate that cash-based 
programs are effective policy tools: 
They consistently reduce poverty and 
improve wellbeing while 
both maintaining productivity and 
minimizing bureaucratic overhead393. 
 
As far as I can judge, a pitfall is that families get used to allowances, 
food banks, thrift stores and ultimately to living in poverty. This 
stigmatizes adults and children and reduces their chances for a 
better future life.  That is why paving the way for a well-paid job for 
one or both parents seem to be the ultimate means to escape 
poverty.  

393 https://medium.com/economicsecproj/cities-are-paving-the-way-towards-basic-
income-policy-2af1649e7335 
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The importance of well-paid jobs 

A job provides not only offer the financial means for a decent life, 
but also opportunities for personal growth, social contacts, dignity 
and the opportunity to contribute to society. Therefore, the Green 
New Deal in the US argues not only for investments in the transition 
to a 100% sustainable economy, but also for creating millions well-
pays jobs to enable this transition. 
In the same vein, Ben Dankbaar and Johan Muysken argue for 
guaranteed jobs in the public sector for everybody394. They assume 
that (1) everyone is entitled to full and meaningful work and (2) 
that it is the duty of the government to enable this. Moreover, the 
minimum wage makes it possible for someone who works 36 hours 
a week to receive sufficient income for a decent life. As a 
consequence, governments at the local, regional and national level 
must create thousands of jobs. Not only to open the way to a 
decent life for many, but also to perform numerous tasks that are 
currently abandoned.  
 
It is also important to emphasize the right to decent work in times 
when automatization, robotization and artificial intelligence could 
eliminate many jobs. Therefore, not only the public sector, but also 
industry and institutions should be held responsible for full-
employment in the future, possibly for fewer hours per week, year 
or life. 
 

                                                        
394 
https://static1.squarespace.com/static/580dffc9f7e0ab87773fc653/t/5cc16e2d971a180a4
c6d3e9b/1556180536888/Fundamenten.pdf 
395 https://www.reguleringvanwerk.nl/documenten/publicaties/2020/01/23/eindrapport-
commissie-regulering-van-werk 

A report395 has recently been published in the Netherlands that 
emphasizes the need for a fundamental revision of the labor 
market. The amount of flexible work – nearly one million of self-

employed people - has gone too far. Moreover, about 20% of the 
labor force has a temporary contract, that is twice the average of 
the OESO. The report insists that the number of regular jobs must 
increase considerably, but at the same time the social security 
rights connected with regular jobs must be eased to decrease 
reluctant of employers to create regular jobs. The commission also 
argues for life-long learning and for basic jobs396. 

Both jobs and basic income are indispensable 

 

396 https://www.nrc.nl/nieuws/2020/01/22/47-adviezen-maar-wie-gaat-dat-betalen-
a3987886 

 

https://youtu.be/FgOEa6T-laM
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The fundamental question that I try to answer in this article is how 
to create the conditions for households to live a decent life. I have 
always thought that a well-paid job is by far the most important 
element in reaching this goal. That is why I was reluctant to accept 
the idea of a basic income. The video below was an eye-opener for 
me397. Single working middle class mothers – it could have been 
fathers as well - explain why their salaries fall short for a decent life, 
given that in the US two incomes have become the ‘new normal’ 
and the size of salary has been adjusted accordingly.  
 
It makes no sense to return to a situation where one income is 
sufficient for every household. Instead, the Economic Security 
Project proposes to provide $500 per month to everyone in the 
lower and middle classes, moving millions from poverty398.  
For this reason, it occurred to me to distinguish two income 
components: A regular salary for all (adult) working members of a 
household and on top of it a basic allowance for each household, 
paid by the government, possibly including child allowances. In 
doing so, one fixed salary plus one basic allowance ensure a decent 
life for the members of the household. In families with a basic 
allowance plus two salaries, income taxation can play a slight 
moderating role. 
 
In essence, that minimum wages should be increased and that in 
some cases allowances are indispensable, aiming at the creation of 
economic opportunity for underprivileged households, which 
requires decent housing but also access to education, employment, 
and affordable consumer goods.  

                                                        
397 https://youtu.be/FgOEa6T-laM 
398 https://www.economicsecurityproject.org 

Mixed neighborhoods 

A recent study399 found, that living in more compact multi-modal 
neighborhoods increases the probability that a child born in poverty 
(lowest income quintile) will become a high earning adult (highest 
income quintile) by 41%.  
 
Therefore, a focus on improvement of housing quality for poorer 
groups alone, offers no solution for problem areas. Instead, 
neighborhoods must be reshaped in mixed areas. Housing 
corporations must be allowed to build rental houses for lower- and 
middle-income groups and project developers must be obliged to 
build a sufficient percentage of social housing and houses for 
starters. A seamless cooperation between government, inhabitants, 
housing corporations and commercial project developers is needed.  

Demolished apartments in the Tilburg neighborhood Jerusalem. Photo: 
Brabants Dagblad (2012) 

 
399 https://www.sciencedirect.com/science/article/pii/S016920461500242X 
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It is inevitable that parts of the housing stock must be demolished 
instead of being renovated to make room for more expensive 
houses to allow mixing income groups. Resistance of the former 
inhabitants can be reduced by offering them affordable alternatives 
in places where originally more expensive houses were planned. 
Nobody must have reason the believe that former inhabitants are 
being driven out in favor of the well-off. 

Living in the humane city 

In a humane city, the supply of houses for lower- and middle-
income groups is sufficient and varied, neighborhood are mixed, the 

incomes are sufficient to pay a decent house and the house prices 
or rents reflect the land price, their construction costs, capital costs, 
depreciation and - if applicable - maintenance. Speculation with 
land and houses is prohibited.  
 
To achieve this goal, the trend towards greater inequality must be 
reversed by enabling governments at all levels and in all parts of the 
world to overcome poverty and to invest trillions in work, health 
care, education, inadequate infrastructure and lowering global 
warming. 
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Direction for city actions: Decent housing for all 

Topic City actions focused on decent housing for all citizens Digital enabling technologies and tools 
45. Price 
regulation on 
housing market 

Taking responsibility for a sufficient and varied affordable housing 
supply in mixed neighborhoods400. To this end, the city council 
collaborates with housing corporations and commercial project 
developers.  
Investing in real estate is based on target prices for sales and rental 
agreed with the municipality.  
Property speculation and permanent withdrawal of accommodation 
for overnight stays is prohibited. 

 

46. Zoning Reducing the impediment from land use regulations (zoning) on 
urban concentration, which is beneficial for the environment, the 
walkability of neighborhoods, and will decrease housing prices. 

 

47. Liveable 
income, decent 
housing 

Ensuring that every household has an income that allows a decent 
life for all members401. To this end, the municipality, together with 
the employers, provides sufficient paid jobs and, if necessary, an 
additional variable basic income402. This makes food banks 
unnecessary and child poverty and homelessness disappear403. 

The Stanford Basic Income Lab published a toolkit 
with many advices related to basic income Basic 
Income in Cities: A Guide to City Experiments and 
Pilot Projects404. 

 
  

                                                        
400 http://www3.weforum.org/docs/WEF_Making_Affordable_Housing_A_Reality_In_Cities_report.pdf 
401 https://www.economicsecurityproject.org 
402 https://docs.google.com/document/d/1NWS5bYcGKcdLBji8TXPaDrXND27OmwC2Rht1bvb5Orc/edit 
403 https://www.fastcompany.com/90455630/this-city-has-a-plan-to-stop-homelessness-by-the-end-of-the-
year?utm_campaign=eem524:524:s00:20200128_fc&utm_medium=Compass&utm_source=newsletter 
404 https://basicincome.stanford.edu/research/ubi-cities-toolkit/ 
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Traffic jam in New Delhi – Photo Carlo van de Weijer  
 

10.  
Traffic and liveability: 
Walkable cities 
Challenges 
 
The growth in the number of cars is a threat to the quality of life, 
although many people think that they cannot do without their car. 
This threat is unrelated to the replacement of petrol by electric cars 
or by cars driving autonomously. 

The question of the future of mobility is part of the question of how 
to improve the liveability of cities. There are broadly supported 
views among urban planners, among other things, small-scale, 
compact construction, mix of urban functions, mixed 
neighborhoods, lots of greenery and fewer cars. 

 
Urbanization is growing, cities are growing, traffic is growing. 
Especially the number of cars is growing which is a major threat for 
the quality of life, although many people think they cannot life 
without their car. The main question in this article therefore is how 
mobility can be improved and the number of cars can be reduced. 
 
Commuters in Los Angeles spend 119 hours each year in stationary 
traffic; in Moscow 210 hours. In the US, there are as many as 2 
billion parking spaces (eight times more than there are cars), often 
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on valuable urban land that could otherwise be used for housing or 
parks405.  

Autonomous cars will change everything. 
Will they? 

When the first ‘self-driving’ vehicles appeared, many believed that a 
new urban utopia was within reach that would save millions of lives 
and contribute to a more livable environment. However, this is the 
dream scenario.  Dan Sperling writes: The dream scenario could 
bring huge public and private benefits, as more transportation 
choices, greater affordability and accessibility, and healthier, more 
livable cities, along with reduced greenhouse gas emissions. The 
nightmare scenario could bring more urban sprawl, energy use, 
greenhouse gas emissions, and unhealthy cities and individuals406. 

The dream scenario 

Need to go somewhere? An autonomous car will stop at your door 
on demand within minutes to make the desired trip, it leaves you as 
soon as you arrived at your destination, and sets out for its next 
destination. Until recently, companies like Uber and Lync dreamed 
of the day that all drivers can be fired and they can offer their 
services in autonomous cars at much lower prices, multiplying their 
clientele. In this scenario, no one wants to have their own car. Fast 

                                                        
405 https://www.fastcompany.com/90456075/here-are-11-more-neighborhoods-that-
have-joined-the-car-free-
revolution?utm_campaign=eem524%3A524%3As00%3A20200130_fc&utm_medium=Com
pass&utm_source=newsletter 

calculations by the believers on this scenario show that the number 
of cars required for passenger transport can decrease by a factor of 
20(!)  

The nightmare scenario 

This calculation might be a little too fast: Its validity depends on a 
perfect spread of all trips over day (and night) and over urban 
space. What you do not want to think about is that outside the rush 
hour, the larger part of the fleet of autonomous cars is parked or 
drives around aimlessly. Moreover, the dream scenario fails to 
recognize that many users formerly used public transport or a 
bicycle. Rather than improving our cities, autonomous cars have the 
potential to ruin them even further, as Robin Chase, cofounder of 
Zipcar explains407.  Taxies already contribute to traffic jams in major 
American cities (see picture) 

New York City taxis. Photo Pascal Subtil – Licensed by Creative Commons 
Generic CC BY 2.0. 

406 Dan Sperling in his book: Three Revolutions: Steering Automated, Shared, and Electric 
Vehicles to a Better Future. Island press 2018 https://islandpress.org/book/three-
revolutions.  
407 https://www.wired.com/2016/08/self-driving-cars-will-improve-our-cities-if-they-dont-
ruin-them/ 



159 
 

Both visions are based on conjectures, expectations, extrapolations 
and wishful thinking too. Unfortunately, this is also is the case with 
the growing body of scientific research based on projections of 
actual behavior, surveys of citizens’ preferences and model 
building.  
  
A study of the Boston Consultancy group408 based om traffic data 
from the greater Boston area and surveying residents shows that – 
once self-driving cars have made their appearance, approximately 
30% of all trips will be on demand but that sharing trips will be  not 
popular. A significant portion of these trips which belongs to 
(former) users of public transport. The result is more cars on the 
road and more traffic jams. 

                                                        
408 
http://www3.weforum.org/docs/WEF_Reshaping_Urban_Mobility_with_Autonomous_Ve
hicles_2018.pdf 
409 https://usa.streetsblog.org/2019/01/22/study-uber-and-lyft-are-responsible-for-u-s-
transit-decline/ 
410 http://oecdinsights.org/2015/05/13/the-sharing-economy-how-shared-self-driving-
cars-could-change-city-traffic/ 

 
This is exactly what is already happening. A study in seven major 
U.S. cities found that 49 to 61 percent of all ride-hailing rides would 
have been made by walking, cycling, transit, or not at all. As a 
result, rail ridership has decreased by 1.3% annually and bus 
ridership by 1.8%. At the same time congestion has increased409.  
 
A scenario study in the city of Porto (Portugal) provides a more 
optimist picture, but assumes that autonomous cars are shared and 
public transport is not cannibalized410. In that case rush-hour traffic 
becomes even quieter411. The short video alongside presents a 
more detailed overview of the results of this study412. 

The wrong discussion 

Looking for the contribution of mobility to the quality of urban life, 
we have entered the wrong discussion by speculating about the 
effect of autonomous cars.  
Whether autonomous cars will contribute to the efficiency of urban 
transport, can be doubted. Moreover, the question has arisen in 
recent years whether it is feasible at all that cars can drive 
autonomously in busy urban environments in a safe way. Cars will 
certainly be equipped by devices that takes over parts of the 
driving, but the presence of a driver that can interfere immediately 
is likely to remain mandatory for many decades to come413. 

411 http://oecdinsights.org/2015/05/13/the-sharing-economy-how-shared-self-driving-
cars-could-change-city-traffic/ 
412 https://youtu.be/j9kK0RHl-LI 
413 https://www.fastcompany.com/90374083/for-years-automakers-wildly-overpromised-
on-self-driving-cars-and-electric-vehicles-what-
now?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 

https://youtu.be/j9kK0RHl-LI
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As a result, future mobility needs must be discussed without 
making assumptions about the impact autonomous vehicles will 
have upon it. We must therefore first discuss what a liveable city 
looks like, and next how traffic fits into it.  
 
At least four sources offered inspiring answers to this question. 
They are the already mentioned book of Dan Sperling: Three 
Revolutions: Steering Automated, Shared, and Electric Vehicles to a 
Better Future. In the second place: Autonomous Vehicles and Cities: 
Expectations, Uncertainties, and Policy Choices, by Rohit 
Aggerwala414 , in the third place the studies of the Amsterdam 
Metropolitan Studies Institute on infrastructure, data, new modes 
of transport, travelers’ experience and automated vehicles415 and 
lastly the study below, An integrated perspective on the future of 
mobility by Bloomberg and McKinsey.  
 
An integrated perspective on the future of mobility by 
Bloomberg/McKinsey  
Fundamental changes in traffic are inevitable to remain mobile at all, to 
reduce its lethal character caused by air pollution and accidents, and to 
mitigate global warming. The video below416 gives a comprehensive view, 
based on a Bloomberg/McKinsey report417. It is based on three trends, 
shared mobility and autonomous cars, electrification, and public transport 
and infrastructure. Given the large differentiation in size and wealth 
between cities, these trends lead to three models. In all of them 
electrification (in cars, buses and freight traffic) will dominate, but the 

                                                        
414 in: Digital Decarbonization: Promoting Digital Innovations to Advance Clean Energy 
Systems, Maurice R. Greenberg Center for Geoeconomic Studies, Edited by Varun Sivaram, 
June 2018. This book can be downloaded here for free:  https://cfrd8-
files.cfr.org/sites/default/files/report_pdf/Essay%20Collection_Sivaram_Digital%20Decarb
onization_FINAL_with%20cover_0.pdf 
415 https://www.ams-institute.org/news/innovative-quest-smart-mobility-solutions-long-
read/ 

degree of sharing and the implementation of autonomous traffic will 
differ.  
As previously mentioned, the unconditional believe in the electrification 
of passenger cars, the speed at which they become autonomous, and the 
willingness to shared use, must be seriously questioned. 

 
Urban development is currently determined mainly by the aim to 
restore the balance between benefits and costs of concentration. 
Thanks to smart growth418 and the New Urbanism movement419, we 
know how: 
• A varied range of residential houses of good quality for all 

income groups. 

416 https://www.mckinsey.com/Videos/video?vid=5720025614001&plyrid=HkOJqCPWdb 
417 https://www.mckinsey.com/business-functions/sustainability/our-insights/an-
integrated-perspective-on-the-future-of-mobility 
418 https://smartgrowth.org/why-cities-should-embrace-slow-mobility/ 
419 https://smartcityhub.com/collaborative-city/sociable-cities/ 

https://www.mckinsey.com/Videos/video?vid=5720025614001&plyrid=HkOJqCPWdb


161 
 

• Use of new techniques, such as building with wood and the use 
of prefabricated elements, leading to lower construction costs 
and healthier buildings. 

• Sufficient space for pedestrians and two-wheelers. 
• Using criteria such as comfort, safety and efficiency in 

channeling traffic and transport flows. 
• Mixing of urban functions (living, working and shopping), 

reducing the need for (distant) daily trips. 
• Mix of high and low buildings, with easy access to green areas 

and play facilities, especially for families with children. 
• Increase the average residential density, given a mix of higher 

and lower density areas. 
• Healthy air, plenty and varied greenery and water.  
• increased safety in any possible area, especially for children and 

minimize the number of fatalities and injuries, in buildings, 
public spaces and transportation. 

• Blurring of the separation between urban buildings, nature and 
agricultural areas. 

• Sufficient and diversified public spaces with regard to the 
facilities offered for socializing, shopping, playing and 
recreation. 

• Involvement of residents in the design of the living environment 
and participation in the implementation of neighborhood-
oriented public facilities. 

Below, the desirable mix of components of mobility in cities is 
explored, considering these principles of a liveable city. 

                                                        
420 https://medium.com/@mikerenewablecities/creating-livable-communities-through-
transit-oriented-development-991d2bb055ae 
421 https://youtu.be/vDZ4C6VQels 

Less mobility: More liveability 

According to all experts, the impact of the aforementioned insights 
with respect to liveability is that the length and frequency of our 
trips and the use of cars will decrease. This enables redesign of the 
urban space. This redesign includes more space for green, 
pedestrians, two-wheelers and public transport. Walking and 
cycling are stimulated anyway when urban functions become more 
mixed. Public transport is stimulated by intensifying urban activities 
near stations, financial incentives and making it easier to live 
without a car420. 
The short video below shows the inadequacy of the car-based 
mobility structure of Los Angeles421. 

 
The best ways to organize traffic in a comfortable, safe and efficient 
way is the combination of public transport422, walking, (shared) use 

 
422 https://medium.com/@johnzimmer/the-end-of-traffic-6d255c03207d 

https://youtu.be/vDZ4C6VQels
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of bicycles and scooters, shared minibuses with or without a driver, 
and shared cars incidentally423.  

Public transport 

Public transport is the only efficient way to handle massive 
passenger flows.  In cities such as London, Paris, Moscow and New 
York public transport already is the most important mode of 
transport in the work-home connection. Not to mention Chinese 
cities, where many new metro lines have opened, but where rising 
incomes make driving more popular and huge amounts of money 
are also invested in roads, without solving the unprecedented 
congestion. 
 
To maintain and improve its position, public transit needs to be 
modernized from four angles: comfort, availability, frequency and 
speed. In addition – real time – information is necessary. 
 
Comfort in particular needs most attention. This includes more 
comfortable seating and a better spread of capacity demand by 
enabling working at or near home and during flexible times. 
The availability of public transit is partly determined by the 
structure of old towns, where trains and buses connect the center 
and the main station with residential areas via a radial pattern. Due 
to the growth of cities, circular lines have become indispensable. 
 
Smaller passenger flows can be served with trams and busses, but 
frequency and speed should not be affected. A hybrid form 

                                                        
423 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-
cars-625c05b29692 

between a bus and a tram has been developed in China. It has the 
capacity of a tram but does require any additional infrastructure. 
Watch the short video424. 

 
The frequency, speed and density of the network determine the 
competitiveness of public transport with passenger cars. This 
means that busses and trams must always drive in free lanes and 
may cross streets with priority. No high tech is required for this. 
 
Fares can be a problem, especially for people who already own a 
car and have to pay a significant amount of tax and insurance. 
Congestion pricing and more flexible tariffs are a solution, for 
example lower road tax for motorists with a public transit 
subscription. 
 
One of the main competitive advantages of the private car is 
uninterrupted traveling from starting point to destination. The use 

424 https://youtu.be/Dd3N9CFKe9M 

 

https://youtu.be/Dd3N9CFKe9M
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of public transit always requires bridging the ‘first and the last mile’. 
A fifteen-minute walk or bike ride is a pleasure when the weather is 
fine and if save bicycle sheds are available. Otherwise it becomes a 
nuisance; definitely the worst alternative is a low-frequency bus 
with poor connections to metro and train.   

(Autonomous) minibuses and taxis 

(Autonomous) minibuses are a very comfortable way to bridge the 
first or the last mile (or both). These vehicles pick passengers at 
home and bring them to the nearest transit or vice versa. The 
presence of a driver will make a service like this less affordable, but 
it is cheaper than the all-inn price of a private car. The level of the 
boarding fee must discourage using it for very short distances. 
The video below shows that in some cities driverless minibuses 
have already been implemented425.  
 

                                                        
425 https://youtu.be/-NlZJxznXMo 

The word Micromobiliy has appeared out of nowhere for the past 
years and includes lightweight (electric) vehicles such as scooters, 
bicycles, skateboards and the like. Together with walking, these 
devices already represent a greater percentage of trips worldwide 
than by car.  

Bicycling 

Bicycling has been the most popular form of micromobility for years 
in Denmark and the Netherlands. Not only to bridge the first and 
last mile but also the whole distance between home, work and 
other destinations. It used to be very popular in China, but here 
other forms of mobility took over. 
The largest bicycle parking in the world can be found near the 
Central Station in Utrecht, but in the Netherlands and Denmark 
there are also comfortable bike lanes that allow almost non-stop 
rides within cities or between cities and suburbs.  
Nowadays, many other cities facilitate cycling by constructing cycle 
paths and offering docked bikes for occasional rides. 

Shared scooters 

As of 2017, dockless electric shared scooters have been swarming 
the streets in many cities mostly before city authorities could have 
even thought about regulation. A study by Populus in 2018 - a 
research group focused on shared mobility - described the 
appearance of shared electric scooters as a micromobility 
revolution. The group expects the number of scooters to increase 

 

https://youtu.be/-NlZJxznXMo
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rapidly, due to their popularity among many citizens, rich or poor 
and male or female (see chart) 426.  

Public perception of e-scooters in US cities  
 
Electric scooters are inexpensive and easy to use. Unfortunately, 
with many unexperienced drivers, moving with a speed of more 
than 20 km/h, the risk of injuries is not negligible. Rental companies 
advise to wear a helmet, which hardly anybody does.  
Since docks are not necessary, shared scooters can be found 
everywhere which is an advantage but at the same time creates a 
major inconvenience: Many users leave their scooters haphazardly 
on the sidewalk, to the anger of pedestrians and people in 
wheelchairs. This already resulted already in a temporary ban of 
shared scooters in San Francisco. Since then, rental companies have 
started to cooperate with the municipality, which reduces the 
number of excesses.   
                                                        
426 https://research.populus.ai/reports/Populus_MicroMobility_2018_Jul.pdf 
427 https://www.govtech.com/fs/transportation/Micro-Mobility-Is-Here-to-Stay-Cities-
Should-Act-Accordingly.html 
428 https://medium.com/@zobatech/what-5-million-scooter-rides-in-austin-tell-us-about-
the-future-of-micromobility-fd5f6f655a41 

 
In the US, scooters and bicycles are becoming increasingly popular 
for short rides. They accounted for 84 million rides in 2018, more 
than double the number of 2017. In March 2019, there were over 
85,000 app-based scooters available for rent in about 100 U.S. 
cities427. The city of Austin has collected user data since early 2018, 
showing that the number of users has grown very quickly to 
500,000 per month and seems to be stabilizing. However, the 
number of scooters has grown to 18.000, which equites to one (!) 
ride per day for every scooter. The average active lifetime of a 
scooter is 2 – 3 months428.   
Electric scooters have also appeared in some European cities, such 
as Paris. They are prohibited in the Netherlands429. Legislation 
varies from country to country, even from city to city. An overview 
of regulations regarding the use of shared scooters can be found 
here430. 
 
I will spend some attention to the logistics behind shared electric 
scooters, the way they move around the streets, and their impact 
on traffic in the future.  
 
Logistics 
As a potential user, you need to download an app of one of the rental 
companies431, Bird, Lime, Scoot and the like. The app tells you where to 
find the nearest scooter. Once you succeeded, you enter your credit card, 
scan the scooter’s barcode to unlock it and off you go. On arrival, you also 

429 https://www.rtlnieuws.nl/editienl/artikel/4333721/elektrische-step-komt-er-aan-maar-
mag-de-weg-niet-op-china-mag-alles-hier 
430 https://hub.beesmart.city/solutions/en/smart-mobility/e-scooters-a-collision-between-
innovation-and-controversy 
431 https://www.vox.com/2018/8/27/17676670/electric-scooter-rental-bird-lime-skip-
spin-cities 
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end the ride with the app. Sometimes you will ask to upload a photo to 
prove that you left the scooter tidy. All scooters have GPS units and 4G 
data connections to track their moves exactly. Their range is 45 
kilometers. 
The companies use mobile teams to maintain and charge scooters. 

Spin shared elected scooters - Jefferson City, Photo: Tony Webster. Licensed 
under Creative Commons 2.0.  
 
Shared scooters can make a significant contribution to improving 
mobility in cities where bicycling is not common. Scooters are 
normally used for rides up to 3,5 km. Since 40% of all car journeys 
in the US are less than 3.5 km, there is great potential to replace 
the use of cars with scooters or bicycles. Scooters can also lead to 
an increasing use of public transport, as they provide a fairly 
comfortable solution for the first and last miles. 

                                                        
432 https://medium.com/sidewalk-talk/it-takes-more-than-car-shaming-to-change-car-use-
107e28ccb2cf 

Freight 

Freight transport will also change. As for urban transport, the 
development that is already underway will continue: Hubs are 
being built on the outskirts of cities where goods are shipped in 
electric cars and underground routes for small autonomous delivery 
vans are likely to emerge in the future. 

People chose. The case for disruptive 
innovation 

Designing the most efficient transport system is not that difficult; its 
acceptance is432. Many people see the car as the extension of their 
home, where they – even more than at home – can listen to their 
favorite music, smoke, make calls or meet people. In public 
transport you have to admit many people to your intimate space. 
You are limited in your behavior and sometimes a journey by public 
transport takes more time than by car, although you can sometimes 
read or work. At the same time, a growing group of people realize 
that using the car also has disadvantages for society and the 
environment. These people are often also aware of the real costs of 
their car. 
 
Such considerations can lead to disruptive innovation. Horace 
Dedui, a senior fellow at the Clayton Christensen Institute considers 
leaving the car as primary mode of transport as a bottom-up 
process, albeit with top-down support433. According to Dedui, 
disruption starts when people have tried one of the alternatives, 

433 https://medium.com/sidewalk-talk/seeing-a-big-future-for-micromobility-
6db21140bcd8 
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such as public transport or micromobility solutions like cycling, 
using a scooter or walking. This contributes to the development of a 
mindset in which they unbundle their mobility needs into different 
types of trips, each of which is best served by a different mode of 
transport. Instead, cars are a pre-paid option for taking all these 
trips just with one bundle, which makes the price of some of those 
trips unnecessarily high434. In the future, the availability of 
autonomous cars and shared minibuses will further increase the 
number of mobility options. Against this background the emerging 
concept of Mobility as a service must be valued. Watch this short 
TEDx talk by Hubert Hays-Narbonne435. 

                                                        
434 https://medium.com/smart-cars-a-podcast-about-autonomous-vehicles/micromobility-
152417de8ca1 
435 https://youtu.be/9yCrkdai2HA 
436 https://www.smartcity.press/multimodal-transport-system/ 

Mobility as a service 

There are many transportation options available to replace your 
own car. As stated above, whether car users will use these options, 
depends on their willingness to unbundle their mobility needs. But 
even then, two conditions must be met. In the first place, all 
transportation options must become seamlessly integrated in a 
multimodal transport system in which all providers work 
together436. Secondly, potential users must not have to worry about 
all available options. Given their need to travel from A to B, at a 
given time and within a given timeslot ‘the system’ must propose a 
few alternatives including their costs. This is what Mobility as a 
Service promises. No worries about departure times, means of 
transport, tickets, reservations and paying. Moreover, ‘the system’ 
provides alternatives in the event of disruptions. If you are on your 
way to the airport, an alternative is organized timely. Amsterdam 
will start in May 2020 with its first full-pilot on the Zuidas, its 
commercial district437. 
 
Mobility as a service (MaaS) is strongly promoted as a comfortable 
solution to live without a car, or at least without always using it.  
The market is slowly maturing for this idea. There is also a role here 
for governmental and private organizations: In stead of generously 
making available lease cars, organization can give their employees a 
budget for MaaS, such as the Dutch company Arcadis438. 
 

437 https://amsterdamsmartcity.com/posts/event-recap-maas-transit-getting-around-
smart-in 
438 https://www.duurzaambedrijfsleven.nl/mobiliteit/32303/duurzame-zakelijke-
mobiliteit?q=%2Fmobiliteit%2F32303%2Fduurzame-zakelijke-
mobiliteit&utm_source=nieuwsbrief&utm_medium=e-
mail&utm_campaign=Daily+Focus+6+September 

https://youtu.be/9yCrkdai2HA
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That the market is maturing is also evident from a program that Lyft 
has set up in 36 cities across the United States and Toronto. The 
program provided 1,900 participants with passes for cars, scooters, 
and public transit if the participants promised to not use their cars 
for a month. Around 130,000 people (!) signed up. It is not known 
how many participants gave up their car afterwards, but a 
disconcerting conclusion was that most of them made more 
kilometers in a car through ride-hailing than they would have ride in 
their own car439. 

Shared mobility 

Shared mobility is a contribution to more efficient and affordable 
transport. Two different modes of shared mobility must be 
distinguished: In the first place, sharing the same means of 
transportation at the same time, for instance: All kinds of public 
transport, minibuses, and taxis who combine rides from or to 
different destinations. This does not apply if these (autonomous) 
taxis replace journeys by public transport, cycling or walking instead 
of only journeys by car. 
 
In the second place, sharing means that different people 
successively use the same means of transportation individually. This 
applies to shared bikes, scooters or cars. As aforementioned, 
shared scooters appeal to many, because they are cheap and can 
be taken and left at any place. In a growing number of cities, shared 
scooters have been accepted after their use has been regulated, 
and – as mentioned before – their role is defined in relation with 
other modes of transport440.  
                                                        
439 https://medium.com/popular-science/not-all-of-us-can-ride-a-scooter-heres-a-plan-to-
get-everyone-where-they-need-to-go-10c603459a23 

Number of users of car sharing 2017 -2025. Source: Frost & Sullivan, Future 
of Car Sharing Market to 2025 
 
As owning a private car becomes less common, car-sharing services 
will become more popular because most of car-less people will 
want to use a car every now and then. Many millennials in 
particular are less sensitive to the ‘magic’ of your own car and have 
other priorities. They use public transport whenever possible, but 
they will use a car for traveling to locations that are less accessible 
by public transit services or traveling out of towns with family or 
friends. 
The shared mobility market for cars started to develop rapidly 
around 2010 when the total number of users worldwide exceeded 
one million. In 2017, there were already around 10 million people 
using this type of service, and by 2025 their numbers will reach 36 

440 https://medium.com/frontier-group/9-ways-cities-can-unlock-the-potential-of-shared-
transportation-66a53b2c841 
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million, maintaining an annual growth rate of 16.4%441, although 
2020 will show a major decline. The value of the global car sharing 
market by 2024 is expected to be $11 billion442. Western Europe 
and the US are currently the main markets. Asia will experience the 
fastest growth in this area. An overview of recent developments on 
the world market can be found here443. 

The role of policy 

Disruptive innovation is bottom-up; governments have a 
stimulating, facilitating and legislative role, which includes: 
• Improving the availability, affordability and comfort of all 

alternatives to car use. 
• Conversion of roads and parking places to make more space for 

pedestrians, micromobility, and public transport and building 
car-free neighborhoods. 

• Limitation of the construction of roads. 
• Introduction of financial incentives for using public transport, 

micromobility, and rewarding becoming car-free. 
• Introduction of financial disincentives for the use of cars, such 

as road-pricing and high entrance tariffs for hail-riding to 
discourage its use over short distances. 

Improving the availability, affordability and comfort 

of all alternatives for car use 

                                                        
441 http://www.frost.com/sublib/display-report.do?id=MB4D-01-00-00-00 
442 http://www.frost.com/sublib/display-report.do?id=MB4D-01-00-00-00 
443 https://movmi.net/carsharing-market-growth-2019/ 

The Lijnbaansgracht in Amsterdam before and after reducing its accessibility 
for cars. Photo Thomas Schlijper444 
 
In cities such as Amsterdam and Copenhagen, public transport, 
cycling, and walking represent together the largest number of trips. 
In both cities, the facilities for bicycles (save and extended lanes, 
parking opportunities in the city and near stations) are world class.  
Helsinki is redesigning its suburbs into walkable communities linked 
to the city by public transit and hopes their residents will no longer 
own a car within 10 years445. 
Another city that is preparing rigorous measures is – of all places – 
Los Angeles. In ten years’, the city wants most new cars and all city 
buses to be electric. 20% of journeys currently in single-occupant 
cars must be replaced by public transport and micromobility. The 
city also studies road pricing, along with free public transport446. 

444 https://schlijper.nl 
445 https://www.fastcompany.com/3039819/in-2050-you-might-want-to-be-living-in-
helsinki 
446 https://laincubator.org/roadmap/ 
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Transforming roads and parking places in public 

space and room for pedestrians, micro-

transportation and public transport and building 

car-free neighborhoods 

One of the first road closures was a main artery in Copenhagen, the 
Stroget. Business owners were terrified; but it turned out to be the 
anything but a disaster. Neighboring streets followed and the city 
thrives as never before, despite persistent restrictions on car use 
and the city’s almost complete transition to bicycles and public 
transport. 
 
A few years ago, the city of Paris introduced a package of measures 
to reduce the high pollution level (in French, each year air pollution 
kills 48,000 people) and the heavy traffic. This package includes 
1,400 kilometers of cycle paths, banning patrol-powered cars by 
2030, redesigning intersections in favor of pedestrians, a 200 km 
expansion of the metro system, and street closures, which met 
most resistance. 
 
Brussels and Ghent are banning cars from much of the city center 
and some main arterial roads to reduce air pollution. They will be 
converted into public spaces, bicycle lanes and green areas. 
Barcelona and Birmingham are also closing an ever-growing 

                                                        
447 https://www.fastcompany.com/90456075/here-are-11-more-neighborhoods-that-
have-joined-the-car-free-
revolution?utm_campaign=eem524%3A524%3As00%3A20200130_fc&utm_medium=Com
pass&utm_source=newsletter 
448 http://sustainableamsterdam.com/2019/01/the-future-of-the-car-in-amsterdam/ 

number of selected streets for cars447. Amsterdam has comparable 
plans448.  
 
Oslo implemented a more gradual plan that was widely accepted 
after initial criticism. It began to limit parking places and convert 
them into more space for pedestrians and cyclists. The same goes 
for closing King Street in Toronto449. The Dutch city of Utrecht is 
building a neighborhood for 12.000 people without any parking 
place, except for shared cars (picture below)450. 
 

 
The proposed Merwede neighborhood, directly adjacent to the city center of 
Utrecht. Visualization Marco Broekman and OKRA. Community of Utrecht. 
 
In many cases, for instance London, Oslo and Paris unpopular 
measures have been offset by improvement of public transport451. 

449 https://medium.com/radical-urbanist/the-war-against-cars-will-ultimately-be-won-
and-thats-good-for-everyone-a57b2983c81d 
450 https://www.forbes.com/sites/carltonreid/2020/02/06/12000-residents-zero-cars-
utrechts-new-city-district-to-prioritize-pedestrians-and-cyclists/#61d7b2b54334 
451 https://medium.com/radical-urbanist/london-and-oslo-took-on-cars-but-the-key-was-
investing-in-alternatives-b1497027879a 
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Restriction of road construction 

Decades of scientific research prove that transportation is more 
supply- than demand-driven452. The construction of new roads 
reduces traffic pressure only temporary and attracts more users. 
Reducing road capacity encourages people to look for other 
opportunities. After King Street in Toronto closed, tram use 
increased by 20% and travel times were shortened. 

Introducing monetary incentives for using public 

transport and micromobility solutions 

The most effective policy measure is ‘free’ public transport within 
the city453. This will not be feasible for most cities and will also 
cause unnecessary rides.   
Amsterdam started to simulate households to become car-free, by 
giving up their parking permit in exchange for a free subscription to 
public transport. Personally, I find this compensation too restricted: 
Instead, a free bundle of various transport solutions as offered in 
Maas allows them to use of a car if necessary. 
 
Subsidies for electric vehicles (EV’s) 
Electric cars are preferable from the point of view of environmental 
sustainability perspective. However, a large amount of greenhouse gases 
is released during their production and the production of lithium-ion 
battery packs has other negative environmental and social effects454. Still 

                                                        
452 https://www.vox.com/2014/10/23/6994159/traffic-roads-induced-demand 
453 https://www.archdaily.com/932193/should-cities-make-public-transport-
free?utm_medium=email&utm_source=ArchDaily%20List&kth= 
454 https://earthworks.org/publications/responsible-minerals-sourcing-for-renewable-
energy/ 

the environmental footprint of an electric car that uses gray electricity is 
22% lower than that of a petrol-fueled car455.  
It is commendable that people go electric when they buy a new car. 
Considering the requirements for the development of a liveable city 
replacing patrol-powered with electric cars is a right step into the wrong 
direction. Waiving a private car at all must be the first policy priority. 
Therefore, governments should immediately stop subsiding the purchase 
of electric cars and instead supporting not having a car at all. Better is to 
announce banning the sale of new and used gasoline-powered cars within 
a decade, as Denmark and Norway intend456 and stepwise increasing their 
taxation. 
Moreover, subsidies for electric cars privilege the highest incomes. The 
University of Berkeley Pacific Institute has published a study of that found 
that from 2010 to March 2015, 79% of tax rebates for purchasing an 
electric car went to people with incomes in excess of $100,000457.  

Source: The University of Berkeley Pacific Institute 
 

455 https://decorrespondent.nl/6601/waarom-de-electric-auto-nu-al-groener-rijdt-maar-
er-betere-argumenten-zijn-over- over- te-steps / 694075842075-4e3a4cf5 
456 https://www.reuters.com/article/us-denmark-autos/denmark-embraces-electric-car-
revolution-with-petrol-and-diesel-ban-plan-idUSKCN1MC121 
457 https://news.berkeley.edu/2016/11/07/clean-vehicle-rebates-benefit-wealthy-white-
californians-study-finds/ 
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Introduction of financial disincentives for using cars 

 
London introduced congestion charge in 2003, reducing the number 
of incoming cars in the city with 44%. This allowed the city to 
investment heavily in improving public transport. Singapore and 
Stockholm followed. Mexico City was the first city that 
implemented ‘no drive’ restrictions based on license plate 
numbers458, other cities followed for instance Athens.  
An important discouragement from using taxis and car-hailing is 
requiring a high boarding fee to disincentive rides that can be easily 
replaced by micromobility and walking.  

The outcomes: a more liveable and safe city 

A radical change in the balance between traffic by car, 
micromobility, public transport and walking enables profound 
changes in the design of cities that improve the quality of life, 
health and safety.  
 
Three principles will be dominant: 
• A redistribution of the available area, resulting in more space 

for pedestrians and micromobility, public transport and green. 
• Different types of roads based on the requirements of their 

primary users, each with its own maximum speed. 
• Minimization of collision risks, if necessary by physical barriers 

between different kinds of traffic and lower maximum speed. 
 

                                                        
458 https://ontheroadin.com/mexico-no-drive-day-restrictions/ 

Redistribution of space makes the city more quiet, sociable and 
safe.  As for traffic, the design of the streets will depend on who is 
the dominant user. Sidewalk labs differentiates four types: 
Laneways, accessways, transitways and boulevards (figure below) 

Four types of roads. Source: Sidewalk labs 
 
The first, laneways, prioritize pedestrians. They are narrow (10 m 
wide) and their maximum speed is 6 km/h. The major part of the 
second group, accessways (15 m wide) is dedicated to micro 
mobility modes like bikes and scooters (maximum speed: 20 km/h). 
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A wave of green led lights suggests an optimum speed to avoid 
stops at intersections. The third category, transitways (25 m wide) 
prioritize public transport, like light rail, and buses (maximum speed 
30 km/h). Lastly, boulevards (30 m wide) are for all modes. 
Following complete streets principles459, their maximums speed is 
40 km./h. Here, all traffic modes are separated. 
 
This division is based on functional criteria, principal users and 
maximum speed, not on a radical separation of transport modes. 
For example, bicycles are allowed in laneways, provided they adapt 
their speed to that of pedestrians (maximum 6 km/h) who always 
have priority and parking is not allowed, except for designated 
spots for a limited time. The same applies to a taxi. This principle 
allows for much a more ‘organic’ use of the space without reducing 
flexibility460. 

Traffic in the humane city 

Sometimes, replacing by car in a city is practical. The problem is 
that millions of other citizens do the same. Instead, the use of a car 
for bridging distances where satisfying alternatives are available is 
devasting the quality of life in cities and 1,35 million lives too. 
Traffic has become a serious deficit in humanity and changing 
mobility pattern have the highest priority in making cities more 
humane.  Neither electric nor automated cars are structural 
improvements. Instead, the solution of the problems begins with 
the intention to become a liveable city. 

                                                        
459 https://smartgrowthamerica.org/program/national-complete-streets-
coalition/publications/what-are-complete-streets/ 
460 https://medium.com/sidewalk-talk/street-design-principles-fe35106e0f92 

Once a widely supported vision of the quality of urban life has been 
decided, the anatomy of future mobility pattern can be sketched. 
This article has explored the main pillars. The preferable solution for 
commuting is public mass-transit, assuming it is safe, frequent, 
affordable and comfortable. Walking, use of (shared) bikes and 
shared electric scooters are essential components of mobility during 
the first and the last miles. In both cases (shared and/or 
autonomous) cars, taxis and minibuses are supplementary. Local 
and national authorities will have to incentivize the right behavior by 
(dis)incentives. 
 
Without dedicated and restrictive policy, replacement of ordinary 
cars – petrol fueled or electric - by autonomous cars will bring even 
more cars on the road than now, and causing unprecedented traffic 
jams. 
 
Aligning mobility and sustainability, liveability and safely has to start 
right now. In most cities, the USA in particular, cars (or their drivers) 
have appropriated an unproportionable share of the available 
space. Pedestrians, cyclists, users of scooters, trams and busses 
struggle for the rest. Therefore, authorities must redistribute space 
in a way that does justice to citizens’ changing mobility preferences 
and that is aligned with sustainability, liveability and safety 
objectives461. Thus, the focus of the discussion will shift from the 
assumptions of the advantages and disadvantages of autonomous 
cars to the quality of our living environment. 
  

461 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-
cars-625c05b29692 
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Direction for city actions: Traffic and liveability 

Topic City actions focused on adjusting traffic to liveability Digital enabling technologies and tools 
48. Mobility 
policy 

Aligning mobility policy and the distribution of urban space to increase 
safety, sustainability, efficiency, convenience and liveability462. 
This will increase the space for greenery (for recreation, urban 
agriculture and nature), pedestrians, two-wheelers and public transport. 

 

49. Car 
ownership and 
use 

Shifting from the primacy of car traffic (electric cars included) to a 
dominant role for pedestrians, bicycles, public and other forms of shared 
transport463 464.  
Road and occupancy-based pricing are the most important tools for to 
manage this transition and have to compensate too for the loss of tax-
payments465.  

 

50. Public 
transport 

Providing comfortable, clean, affordable and safe mass transport in 
order to accommodate large passenger flows and micro-transit options 
(with or without driver) in less crowded parts of the urban area and the 
adjacent countryside. 

 

51. Last mile: 
people 

Enabling smooth use rental and storage of bicycles, dock-less scooters 
(steps) as an adequate provision for the last mile 466 467. 

As a potential user, you need to download an 
app of one of the rental companies, Bird, Lime, 
Scoot and the like468. The app tells you where to 
find the nearest scooter. 

                                                        
462 https://medium.com/@johnzimmer/the-end-of-traffic-6d255c03207d 
463 https://medium.com/radical-urbanist/london-and-oslo-took-on-cars-but-the-key-was-investing-in-alternatives-b1497027879a 
464 https://medium.com/radical-urbanist/the-war-against-cars-will-ultimately-be-won-and-thats-good-for-everyone-a57b2983c81d 
465 http://www3.weforum.org/docs/WEF_Reshaping_Urban_Mobility_with_Autonomous_Vehicles_2018.pdf 
466 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-cars-625c05b29692 
467 https://research.populus.ai/reports/Populus_MicroMobility_2018_Jul.pdf 
468 https://www.vox.com/2018/8/27/17676670/electric-scooter-rental-bird-lime-skip-spin-cities 
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52. 
Autonomous 
vehicles (AV) 

Focusing on using AV for (collectively) shared transport, micro-transit 
options and as individually shared car469.   
Replacing private cars with autonomous cars will not diminish traffic, 
cannibalize public transport and make traffic jams more frequent 470. 

Apps that visualize all available transport 
options between two points using a real-time 
information system, including departure times 
and duration of the journey and options for 
reserving and paying471. 
 

53. Mobility as 
a service 

Establish a system - mobility as a service - that allows travelers to choose 
the most efficient means of transport in any situation, including 
information on departure times, duration of travel and options for 
booking and paying. 

Mobility as a Service apps suggest the optimal 
travel alternative for anybody from A to B, 
within a given timeslot472 

54. Last mile: 
freight 

Mandating deliveries within inner city areas to companies, shops and 
consumers by use of shared electric delivery vans that operate from city 
hubs where these goods are delivered, stored and combined473 474.  

 

 
  

                                                        
469 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-cars-625c05b29692 
470 http://www3.weforum.org/docs/WEF_Reshaping_Urban_Mobility_with_Autonomous_Vehicles_2018.pdf 
471 https://www.smartcity.press/multimodal-transport-system/ 
472 https://amsterdamsmartcity.com/posts/event-recap-maas-transit-getting-around-smart-in 
473 implicationshttps://www.fixlastmile.com/blog/comprehensive-guide-on-last-mile-delivery-solution/ 
474 https://transmetrics.eu/blog/logistics-of-the-future-best-last-mile-delivery-startups/ 
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Motorbike security - SVG Public domain - Pixabay   
 

11.  
Towards zero road 
casualties:  
Traffic-safe cities 
Challenges 

Any human activity that causes 1.35 million deaths worldwide each 
year, more than 20 million injuries, a total damage of $ 1.600 billion 
and is a major cause of global warming would be immediately 
banned. Excluding traffic, because it is closely linked to our way of 
life and commercial interests. 

Human suffering caused by road accidents is all the more 
unacceptable because the causes are known: fast driving and road 
design. The use of alcohol and drugs, fatigue and illness are 
mediating variables.  

Most citizens are used to the ubiquity of cars, cherish their benefits 
and become immune to their costs, which are about 20% of 
average household income. Without intervention, global car 
ownership and use will grow exponentially over the next 30 years. 

Car manufacturers themselves now recognize that the arrival of 
autonomous cars will take many years. This creates time to 
thoroughly consider the role of all cars in future mobility. 
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The main question is what traffic must look like too 
decrease the number of casualties. To answer this 
question, this article consists of two parts. The first part 
explores the relationship between the structure of roads 
and safety. It examines how improvements in road design 
can enforce behavioral change of road users and mitigate 
the effects of accidents. The second part is focusing on cars 
and explores whether ‘self-driving’ cars will be safer.  

Road design and safety 

Researchers from universities in the US, Australia and 
Europe have studied the relationship between the road 
pattern, other characteristics of the traffic and the road 
safety. They compared road design of nearly 1,700 cities 
around the world with data on accidents, injuries and road 
deaths. The study divided these cities into nine groups (see 
map below). Lead researcher Jason Thompson concluded 
It’s quite clear that places that tended to have more 
available public transit, particularly rail transit, tended to have 
lower incidents of injuries475. The results were published in Lancet 
Planetary Health476. Decreasing car use and increasing use of public 
transport, walking, and cycling are the main drivers of improving 
the liveability of cities in general too. As shown in the map below, 
these characteristics apply primarily to European cities.  
Characteristics of city in relation to road design. Source: Lancet Planetary 
Health 

                                                        
475 https://www.fastcompany.com/90460862/scientists-analyzed-1700-cities-and-
determined-how-to-design-safe-

Protection of weakest road users 

Most accidents occur in developing and emerging countries. Road 
deaiths in developed countries are decreasing. In the US from 
55,000 in 1970 to 40,000 in 2017. The main reason is that cars 
better protect their passengers. This does apply to collisions with 
pedestrians and cyclists, including them many children. Their 

streets?utm_campaign=eem524:524:s00:20200211_fc&utm_medium=Compass&utm_sou
rce=newsletter 
476 https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(19)30263-3/fulltext 
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number is increasing significantly; in the US more than in any other 
developed country477. The number of bicycle lanes has increased, 
but changes to the layout of the rest of roads and the speed of the 
motorized traffic have been left behind, exposing cyclists to the 
proximity of fast-moving or parking cars. SUVs In particular turn out 
to be killers478 and their numbers are growing fast479. 

Vision Zero Street Design Standard480 

                                                        
477 https://www.fastcompany.com/90310016/the-urban-design-problem-thats-killing-
pedestrians-and-cyclists 
478 https://eu.freep.com/story/money/cars/2018/06/28/suvs-killing-americas-
pedestrians/646139002/ 

 
No fatalities occurred in Helsinki and Oslo in 2019. These and other 
cities use the Vision Zero Street Design Standard, a guide to 
planning, designing and building streets that save lives. Accidents 
are often the result of fast driving, but are actually caused by roads 
that allow and provoke fast driving. To qualify as a Vision Zero 

design, three conditions must be met: To 
discourage speed through design, stimulate 
walking, cycling and public transportation 
and ensure accessibility for everyone, 
regardless of age and physical ability. 
These conditions result in ten principles of 
Vision Zero, which bring safety in the fabric 
of streets and thus condition drivers for safe 
behavior and prevent errors from leading to 
accidents (see illustration below)481. 
ADA means, ‘Americans with a Disability Act’. 

Separation of road users 

Road construction contributes to the 
prevention of accidents. Major 
improvements have been made in recent 
decades particular in European cities. One of 
the most effective measures is the 
construction of separate lanes for all 
categories of traffic. Sidewalks have been 

479 https://www.rospa.com/rospaweb/docs/advice-services/road-
safety/vehicles/pedestrian-protection.pdf 
480 https://www.visionzerostreets.org 
481 https://www.visionzerostreets.org 
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around for years, but in many cases have become too narrow, due 
to the increased number of users. Over the past few decades, free-
standing bicycle and bus lanes have been constructed and all have 
contributed to safer traffic. Other examples of interventions to 
make roads safer are roundabouts, mainly because they reduce 
speed and create more clarity. The same goes for speed bumps. 

Bicycle lane construction 

In many American cities, paint is the main material for bicycle path 
construction. Due to the proximity of the traffic, this type of cycle 
path contributes to the increasing number of fatalities. The 
Canadian city of Vancouver, which saw the number of cycle trips 
double to 11.9 % in five years, has the ambition to upgrade the 
bicycle infrastructure 100% to a AAA-level (meaning ‘safe and 
comfortable for All, Ages and Abilities). Cycling paths must be 
technical safe: At least 3 meters wide for bidirectional use; 
separated from other traffic, which would otherwise have to reduce 
speed to less than 30 km/h). Users should also feel save too. The 
city published all its experience in an online set of AAA design 
guidelines482.  

Technology and safety 

The amount of electronics in cars has increased drastically in recent 
years. First catalysts, then ATB and other systems that keep cars on 
track, navigation and automatic parking. Developments that have 
laid the foundation for self-driving cars. The progress of car 
automation and its impact on safety are examined below. 
                                                        
482 https://vancouver.ca/files/cov/design-guidelines-for-all-ages-and-abilities-cycling-
routes.pdf 

Types of bike lanes. Photo City of Vancouver 

Speed and legislation 

Driving speed risks are contextual and depend on the time it takes 
to stop a vehicle if conditions require. Therefore, in some countries 
driving at walking speed is mandatory in residential areas. Strict 
speed limits require compliance and law-enforcement; both are 
challenging. In the Netherlands drivers of passenger cars are fined 
on average once every 20,000 kilometers. In addition, there are 
many digital devices that warn of impending speed traps. Given the 
risks of driving too fast, and the frequency with which it happens, 
this inadequate enforcement is astonishing. 
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The contribution of car automation to 
safety 

When are cars theoretically completely safe, apart from being 
hacked? 
• Their communication works flawlessly with their surroundings 

(buildings, other cars, bicycles, pedestrians, children, animals 
and objects), under all circumstances (day, night, city center, 
countryside, rain, fog or snow) thanks to their sensors, cameras, 
lidar, radar and GPS. 

• Their mechanical systems can compensate for any form of 
defect.  

• They use 3D maps, which are accurate to the centimeter and 
can be adapted in real time to changing conditions 

• They learn from 'mistakes' of all other cars thanks to artificial 
intelligence. 

• They adhere to the traffic rules and that never go faster than 
the prescribed speed. 

• They have no human driver…..  
 
There is a big difference in the degree of automation of ‘self-
driving’ cars. It is enlightening to take note of the six-level 
classification developed by the Society of Automotive Engineers 
(SAE) (figure on the next page)483 
 
 

                                                        
483 https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety#topic-road-
self-driving 

484 https://medium.com/@miccowang/autonomous-driving-how-autonomous-and-
when-ce08182cfaeb 

Levels of car automation. Source: Society of Automotive Engineers 
(public domain) 
 
According to this classification, SAE level 2 cars can be trusted to 
steer and accelerate automatically in specific circumstances such as 
motorways. Under these conditions, drivers can keep their hands 
off the wheel, provided authorization by national laws.  As soon as 
the environment makes steering and accelerating more complex, 
for instance after entering a busy street, the driver has to take over 
immediately.  
 
A well-functioning SAE level 3 system enables drivers to keep their 
eyes off the road and engaged in other activities. Again, the only 
condition is that they immediately take over driving as soon as ‘the 
system’ gives a disengagement signal, which means that it can no 
longer handle the situation. 
 
For driverless taxi services, this level of mastery is not satisfactory. 
Automotive and technology companies like Lyft, Uber and Google 
are busy to qualify for higher levels. Their expensive cars (up to $ 
250,000) have automated fallback mechanisms, meaning that they 
can handle any situation under specified conditions, such as well-
designed roads, during the day and at a certain speed. SAE level 5 
automatization includes the ability to drive without a driver in all 
conditions484. None of the existing models yet meets these 
requirements485. 
 

485 
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15478/Drive
rless-Cars--The-Race-to-Level-5-Autonomous-Vehicles.aspx 
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In view of this classification, it is preferable to no longer use the 
term ‘self-driving car’, but to distinguish automatic driver-assisted 
cars (SAE level 1,2 and 3) and autonomous cars (SAE level 4 and 5). 
In the first group facilities for manual driving are always available, 
and the driver must sit behind the wheel and be standby. The 
second group can drive without a driver – type 4 under certain 
conditions - but in most current prototypes steering devices are 
available for interventions by an accompanying ‘safety driver’. 
 

A prototype of a luxurious autonomous SAE level 5 car. Photo: Mercedes 
 
While SAE level 5 is the ultimate ambition, the automotive industry 
is not hurrying to remove the driver from behind the wheel. Her 
mission for the next decade is to sell as many electric cars to private 
individuals as possible, with automatic systems as nice-to-have 

                                                        
486 https://goo.gl/F2wH2v 
487 https://medium.com/kredo-ai-engineering/making-sense-of-sensing-in-self-driving-
cars-3d469c6e5e33 
488 https://medium.com/ouster/the-camera-is-in-the-lidar-6fcf77e7dfa6 

features. Therefore, consolidating SAE level 3 is first priority. The 
inbuilt functions will contribute to the safe use of cars if drivers use 
them cautiously. Recent research by Connecting Mobility reveals 
that car drivers use automated systems such as Lane Departure 
Warning, Emergency Brake or Adaptive Cruise Control that enable 
early recognition and avoidance of dangerous situations only every 
now and then486.  
 
At the other hand, technological companies like Google, Lyft and 
Uber cannot wait to reach SAE level 4, which opens the way to 
driverless taxi services, albeit under restrictive conditions (quite 
roads, daylight). 
 
There are also differences in the way car producers improve the 
safety of the cars. One option is improving the quality of the 
perception of the environment487. A step in this direction is 
integrating all qualities of the camera into the lidar488. The other 
approach is continuous training of neural networks. This is the 
strategy Tesla follows instead of using a lidar489. Al Tesla cars over 
the word add images that they cannot decipher and wrong 
predictions by the autopilot that are corrected by the diver to 
Tesla’s training set. In the short video at the next page Andrej 
Karpathy, Tesla’s director of artificial intelligence, explains how this 
process works490. 

489 https://towardsdatascience.com/teslas-deep-learning-at-scale-7eed85b235d3 
490 https://youtu.be/A44hbogdKwI 
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Progress 

The last two years, speculation about an invasion of autonomous 
vehicles on the road has died down or as leading marketing 
company Guidehouse Research Leatherboard concludes:  2019 was 
a challenging year for the automated driving (AD) sector as the 
reality of the challenges it faces continued to sink in491. Automotive 
company leaders have become increasingly pessimistic about the 
pace of the implementation of automation and they are also 
pessimistic about the growth of the market for electric vehicles 
(EVs). Uber predicted to have 75.000 autonomous vehicles on the 
road in 2019, without the presence of a safety driver. There were 
zero. Instead, new CEO Dara Khosrowshahi announced that it will 

                                                        
491 https://guidehouseinsights.com/reports/guidehouse-insights-leaderboard-automated-
driving-vehicles 
492 https://www.fastcompany.com/90374083/for-years-automakers-wildly-overpromised-
on-self-driving-cars-and-electric-vehicles-what-
now?utm_campaign=Compass&utm_medium=email&utm_source=Revue%20newsletter 

take more than 50 years for all Uber cars will be driverless. His 
colleague, ceo John Krafcik of Waymo expected that it would take 
decades for autonomous cars become widespread and that level 5 
would likely out of reach492. Volkswagen’s ceo said that fully self-
driving cars might ‘never happen’493. This is in contrast to Elon 
Musk’s claims that all Tesla cars will reach level 5 in 2020, thanks to 
its new Full Self Driving Chip, which can perform 36 trillion 
operations per secondc. He seems to ignore the problem of the 
quality of the data input, given extremely changing environmental 
conditions.  
 
The human brain far outperforms modern machine in its ability to 
evaluate complex navigational hazards on the road. Artificial 
intelligence is faster, but its accuracy and adaptability need serious 
improvements before it can be deployed on its own494. Driverless 
cars struggle with ‘randomness’, caused by children, pedestrians, 
cyclist and human drivers and also with potholes, detours, and 
worn markings, snow, rain, mist, and darkness495.  

SAE Level 3. The real problem? 

Until now, it seemed that the problem is to attain SAE safety level 5, 
but there is a growing realization that the SAE levels 2 – 3 are the 
real problem. It is suggested that drivers at SAE level 3 can read a 
book but must stay behind the wheel to take over in event of a 
‘disengagement signal’. But drivers either pay attention, or they 

493 https://www.vox.com/future-perfect/2020/2/14/21063487/self-driving-cars-
autonomous-vehicles-waymo-cruise-uber 
494 https://medium.com/predict/we-automate-the-driver-not-the-car-d95a0f67a733 
495 https://medium.com/reclaim-magazine/all-hail-the-robot-car-8d672221b18e 

https://youtu.be/A44hbogdKwI
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don’t: According to studies in controlled test environments the 
response time of drivers who do not pay attention before they 
become aware of the signal is to slow to avoid safety 
issues496. Rather than the five-level classification of the SAE, it 
makes sense to distinguish between two options: Assisted driving or 
autonomous driving.  Assisted driving (levels 2 – 3) basically 
requires the driver to be alert and ready to intervene. No book 
reading! The use of the term ‘auto pilot’ must be banned. U.S. 
Senator Edward Markey recently publicly rebuked Tesla and 
demanded that it “rebrand and remarket” this feature because of 
its potentially misleading name497. 
 
The automotive industry has so far invested € 250 billion in EV’s and 
AV’s, something that one of the ceos called ‘downpaying on 
nothing’. Here you will find an overview of the progress of the main 
‘players’ in the automotive industry that intent bringing ‘self-
driving’ cars to the market498. 
 
The reasons for the U-turn in the sentiment is obvious. As recently 
revealed, carmakers themselves never believed their own 
expectations but for marketing reasons they echoed each other. All 
autonomous cars manufacturers realize that the required radar, 
lidar, AI computing, 3D maps (see here for an explanation499) will 
make these cars unaffordable, unless they use their own lanes, 
have a limited speed of operate in quiet neighborhoods.  
Due of these complications both Waymo and Cruise (GM) have 
delayed the start of their commercial taxi services. Nevertheless, in 

                                                        
496 https://www.autoblog.com/2017/01/27/autonomous-cars-reaction-time-study/ 
497 https://medium.com/fast-company/how-the-race-to-autonomous-cars-got-
sidetracked-by-human-nature-7b709e766823 

a couple of places such as Detroit, Stockholm, Tallinn, Berlin and in 
the near future Amsterdam, driverless minibuses are on the road.  
They are small vehicles with a maximum speed of 25 km/h, driving 
in a free lane or in traffic-calmed streets and on a fixed route, 
accompanied by a test-driver for the time being. 

Minibus in Tallinn. Photo: Arno Mikkor. Wikimedia, CC 2.0. 

Lessons from accidents 

There have been a few fatalities with ‘self-driving cars’ that provide 
insight in their current weaknesses. On March 18, 2018, an Uber 
self-driving car hit a woman crossing the street with her bicycle. At 
that time, the mandatory ‘safety driver’ behind the wheel was 
looking at the diagnostic instruments, which was allowed. Less than 

498 https://medium.com/swlh/mapping-the-autonomous-vehicle-ecosystem-
3cd14fd6d750 
499 https://medium.com/swlh/a-beginners-guide-to-self-driving-cars-5bbc2bb798d4 
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a second before the crash the driver looked at the road and 
managed to slow down. Analyses afterwards revealed that the 
system identified the woman as ‘an unknown object’ six seconds 
before the crash, and attempted an emergency brake 4.7 seconds 
later, but the Uber team had disabled this feature. 
Less than a week afterwards, a Tesla Model X changed direction 
without any need, hit a concrete barrier, caught fire, which killed 
the driver. As with another fatal accident involving a Tesla Model S, 
the driver had switched on the autopilot-system driving on a road 
where use was prohibited and had also taken his hands from the 
wheel500. 
 
Automotive and technological companies have extensively tested 
autonomous cars. Waymo alone counts 9 million kilometers 
without severe accidents and in no accident the driver less car was 
in fault501. In each of these kilometers, however, a safety driver was 
on board, who could catch any disengagement signal and prevent 
other harm.   
 
If the accidents involving Uber and Tesla reveal anything about 
safety, it is that Uber’s Volvo cars are certainly not ready for 
autonomous driving at SAE level 4, apart from the irresponsible 
behavior of the team. Considering Tesla, excessive reliance on the 
TESLA autopilot (somewhere between SAE level 2 – 3) is deadly 
dangerous.  

                                                        
500 https://medium.com/@parismarx/are-self-driving-cars-really-safer-than-human-
drivers-56a72bde2f41 
501 http://www.umich.edu/~umtriswt/PDF/UMTRI-2015-34_Abstract_English.pdf 
502 https://www.wired.com/story/californias-plan-regulate-self-driving-car-biz/ 

Legal aspects 

 
From the perspective of road regulation, automated or driver 
assisted vehicles (SAE Level 2 - 3, with a human driver) 
and autonomous or driverless vehicles (SAE Level 4 – 5, without a 
driver) differ fundamentally. Regulations 
regarding autonomous vehicles have so far prevented driver-less 
cars from appearing on the road.  
The State of California recently proposed new rules to allow 
autonomous cars; several other states in the US followed502. As a 
result, Google and General Motors have been allowed to launch 
driverless taxis services, albeit with the mandatory presence of a 
‘safety driver’ during the pilot period. The trips will be monitored 
with cameras to prevent reckless behavior or vandalism503. Testing 
these services is still on-going. 
 
Until now, and in the (near?) future the development of 
autonomous cars is based on safe participation in traffic that is 
dominated by ‘ordinary’ cars and other users of the road. Real 
progress in safety will be achieved once driverless cars can 
communicate with each other504 and the presence of human-
steered cars on public roads is prohibited, not to mention horse-
drawn vehicles. This will last for decades, and in the meantime the 
automotive industry will focus on selling electric vehicles at SAE 
levels 2 and 3 for individual use. 
 

503 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-
cars-625c05b29692 
504 https://www.fhwa.dot.gov/pressroom/fhwa1703.cfm 
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Safety and the humane city 

 
The large number of fatalities and injuries that are the price of 
traffic worldwide testifies to a serious lack of humanity. Given the 
many other aspect in which traffic impairs the quality of life in 
cities, changing mobility patterns have the highest priority.  
 
Safety in traffic, as prescribed in the Vision Zero Street Design 
Standard makes a major contribution to the growth of humane 
cities. The leading causes of fatalities and severe injuries are driving 
too fast and the road design, combined with the use of drugs and 
alcohol, fatigue and illness. It is risky to expect that driver behavior 
change can solve this problem. Therefore, the underlying causes 

                                                        
505 https://medium.com/s/story/the-future-of-mobility-belongs-to-people-not-self-driving-
cars-625c05b29692 

have to be addressed. This includes a fundamental redesign of the 
roads and adapting the speed limit to the main users of a road and 
enforcing this speed. The other measure is to improve car safety. 
Passenger safety has already improved significantly, but their 
design and speed have made cars an increasing threat to 
pedestrians and cyclists. Autonomous cars can theoretically be a 
benefit for safety, but their development stagnates.  
 
In most cities, especially in the US, cars (or their drivers) have 
appropriated a disproportionable share of the available space. 
Pedestrians, cyclists, scooters, trams and busses struggle for the 
remainder. Therefore, authorities need to redistribute space in a 
way that reflects the changing mobility preferences of citizens and 
is aligned with sustainability, liveability and safety objectives505. 
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Directions for city actions: towards zero road casualties 

Topic City actions focused on decreasing road casualties Digital enabling technologies and tools 
55. Efficient and 
safe streets 

Redesigning streets according to their dominant type of 
transportation506, putting safety for pedestrians and other 
forms of active transport at the center507. 

An example of a Smart Urban Mobility project is the ‘Urban 
Mobility Observatory’ (UMO)508. Through an extensive system 
of sensors and ICT infrastructure and various methods of data 
collection, it observes mobility and travel behavior, including 
modelling of pedestrians and bikes flows509. 

56. Enforcement 
speed limits 

Strict enforcement of speed limits, including a ban on systems 
that report speed traps and by providing a black box for each 
car, to be consulted in case of accidents after consent by the 
court. 

 

57. Car 
automation 

Distinguishing requirements for automated driver-assisted cars 
(SAE levels 1,2 and 3) and autonomous cars (SAE levels 4 and 
5). In the first group, the driver must sit behind the wheel and 
be on standby. The second group can drive without a driver 
eventually under precisely defined conditions. 

 

  

                                                        
506 https://medium.com/sidewalk-talk/street-design-principles-fe35106e0f92 
507 https://www.fastcompany.com/90310016/the-urban-design-problem-thats-killing-pedestrians-and-cyclists 
508 https://www.ams-institute.org/news/start-umo-depth-research-urban-mobility/ 
509 https://www.ams-institute.org/urban-challenges/smart-urban-mobility/allegro/ 
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Allegory of good government – attribution José Luiz Bernardes Ribeiro CC 
BY-SA 4.0 

12.  
Urban democracy: 
Well-governed cities 

 
 
Challenges 
 
There is a gap between democratic practices and ideals. These 
ideals are rooted in the original sense of democracy, which is to 
represent the will of the people through direct representation, 
decentralization and autonomy. More influence for citizens on 
policy issues calls for a richer interpretation of democracy than 
incidental voting for a political party. 

The concept of governance refers to more qualities of 'good 
government' outside supporting democracy, namely having a long-
term vision, openness, integrity, renouncing self-interest and 
putting the interests of all stakeholders first. 

Cities offer a wide range of services, ranging from the provision of 
identity documents, birth certificates, public transport, energy and 
housing. In addition, they are responsible for the compliance and 
implementation of many laws, ranging from parking fines to 
building permits. How they do this can be a source of frustration, 
but also satisfaction for the citizen. 
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In 1339 Ambrogio Lorenzetti completed his famous series of six 
paintings in the townhall of the Italian town Sienna, entitled The 
Allegory of Good and Bad Government, representing the 
characteristics and the effects of good and bad government. The 
painting above refers to the characteristics of good government: 
Representing the interest of the citizens, renouncing self-interest, 
and integrity.  
 
The concept of democracy is associated with political institutions, 
such as elections, political parties, professional politicians and – 
sometimes embarrassing - debates in city councils and parliaments. 
In her book Democrat deficit. Critical citizens revisited (2011) 
political scientist Pippa Norris describes the gap between the 
performance of democracy at one hand and democratic ideals at 
the other. The gap is significant: In the United States, trust in the 
federal government is at historic lows, with only 17 percent of 
Americans saying they trusted the federal government510. Trust in 
local government is significantly higher. In October of 2018, Gallup 
reported that 72 percent of U.S. adults say they have a "fair 
amount" of trust in their local government at least511.  
 
These ideals are rooted in the original meaning of democracy, 
namely obedience to the will of the people. They express the desire 
of many citizens to have real influence on policy issues beyond the 
elected representatives.  
 
In the 1990s political scientists started to use the concept of 
governance. Among others, this concept is associated with a long-

                                                        
510 Pew Research Center, Public Trust in Government: 1958-2019 (Washington, D.C.: Pew 
Research Center, 2019). 

term vision rooted in the interests of the stakeholders and 
stakeholder involvement in its implementation. 
In this chapter, I discuss how a coherent long-term vision on the 
development of the city can be tailored with the needs and wants 
of the citizens, as they manifest themselves within and outside the 
institutionalized channels of representative democracy. 
In the first instance, I will examine how the aforementioned 
"democratic deficit" can be addressed. In the second part I discuss 
"smart" tools that have become available in recent years to 
improve the government of the city. In the third part I will elaborate 
on the approaches in Spain and Estonia, two forerunning countries 
in this regard. 

Vision and citizen-engagement 

Vision refers to a clear picture of the intended development of the 
town, its underlying values, the goals to be achieved, the challenges 
to overcome in the event of conflicting interests and values - for 
instance between prosperity and sustainability – and the way to 
act. It is impossible to develop a vision without citizen-engagement 
that goes beyond the role of the aforementioned formal democratic 
institutions. These fall short, because they are rooted in the idea 
that voters mandate a political party that operates in their name, 
and thereby refrain from involvement in subsequent political 
decision-making. 
 
It can be noted that there are additional forms of participation, 
such as townhall meetings. However, only a few people are 

511 Justin McCarthy, “Americans Still More Trusting of Local Than State Government,” 
Gallup, October 8, 2018.  
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attending them, not in the last place because the loudest voices are 
often heard best. The majority of the people will be alternatively 
bored and repelled by the meeting mania and by the self-promoting 
activists who thrive on it, as the Brazilian politician and philosopher 
Roberto Unger wrote512. Instead of constructive deliberation these 
meetings use to be an outlet for citizen’s anger513. Instead, 
governance must prevent citizens from getting angry. 
 
The concept of governance challenges the leadership of a city to 
establish a permanent dialogue with citizens and to prove that their 
interests are in good hands, while at the same time preserving the 
formal democratic institutions. 
 
This dialogue includes a range of methods, all involving a two-way 
deliberative communication514.  How to maintain such an open 
channel to the citizens has long been under discussion and this 
discussion has yielded several potentially useful ideas. These ideas 
focus on three principles – direct democracy, decentralization, and 
autonomy – that will be briefly discussed. 

Direct democracy 

Direct democracy dates from ancient Greece civilization, at least for 
men, and is practiced in Swiss municipalities and in referenda. From 
the perspective of governance, however, these solutions fall short 
due to the lack of opportunity for deliberation. In addition, people 
may feel overwhelmed by the number and the variety of issues that 

                                                        
512 Roberto Unger, Democracy Realized: The Progressive Alternative (New York, NY: Verso 
Books, 2018). 
513 https://www.minnpost.com/politics-policy/2017/06/town-hall-meetings-mostly-draw-
angry-people-should-members-congress-hold-the/ 

require their attention. Consequently, several writers tried to 
improve the transparency of indirect democracy by establishing a 
more direct connection between voters and representatives.  
 

 
Citizen assembly in Switzerland – Photo: Adrian Sulc CC BY-SA 3.0 
 
The district system is an option, but political parties also intervene 
here. In his book Against elections. The case for democracy (2013) 
the Flemish political scientist David van Reybrouck proposed to 
appoint representatives based on weighted draws, such as juries in 
Anglo-Saxon courts. His ideas have been adopted in some 
municipalities in Belgium and the Netherlands through the 

514 Tina Nabatchi and Matt Leighninger, Public Participation for the 21st Century 
(Hoboken, NJ: Jossey-Bass, 2015), 
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establishment of citizen forums. In 2019, the German-speaking 
community in Belgium installed a permanent council of drawn 
citizens that advises the parliament, but does not replace it. 
 
So-called liquid democracy is another option515. Here, just like direct 
democracy, citizens can vote on all subjects. However, they can 
transfer their vote to someone else, who according to them, is 
more involved or competent. In his turn, this person can transfer 
his or her mandate too. This is easy to organize with secure IT. The 
short video below explains how liquid democracy works516.  
 

 
 
I suggested a different solution elsewhere517. Engagement will 
thrive if people can choose a program, instead of a party. In this 
scenario, any group or person can propose a program, given a 
certain number of people who support it. A considerable number of 
                                                        
515 http://www.enliveningedge.org/tools-practices/liquid-democracy-true-democracy-
21st-century/ 
516 https://www.youtube.com/watch?time_continue=4&v=fg0_Vhldz-
8&feature=emb_logo 

programs will be available during the first round of voting and no 
program will reach the majority. In a second or even third round, 
authors of the original programs can decide to work together and 
prepare programs that potentially can get a majority. In this case 
too, a reliable IT-infrastructure is required. 
 
Deliberative polling is a final solution518: A representative sample of 
citizens takes part in a series of meetings that successively discuss 
potential opinions, search for all information, weight advantages 
and disadvantages, and ultimately formulate preferable actions. 
The proposals are submitted to the municipal council that will 
normally accept these. 

Decentralization 

The subsidiarity principle is generally accepted, but it deserves to 
be applied more often. This principle means that social and political 
issues must be addressed at the most direct (or local) level. This 
prevents citizens from being involved in making decisions regarding 
topics without impact on them: Residents of a major traffic artery 
will experience the noise, pollution, and dangers of traffic more 
intensively than residents of a quiet side street. It is unfair to 
question representatives of both streets in the same way about the 
desirability to introduce one-way traffic, to broaden side-walks or 
to plant trees. The solution is to transfer decisions to directly 
involved citizens by decentralization.  
 

517 https://wp.me/p32hqY-Yw 
518 https://cdd.stanford.edu/what-is-deliberative-polling/ 

https://www.youtube.com/watch?time_continue=4&v=fg0_Vhldz-


191 
 

Decentralization does not mean that all all decisions from a central 
governing body are transferred to many smaller ones. On the 
contrary, many urban problems must be defined and solved at the 
metropolitan level. By delegating local issues to neighborhood 
councils, the central governing body can focus more on these 
issues. 
 

Local self-government in India  

Autonomy 

Apart from organizing power at a central or a decentral level, any 
government must realize that a city is a complex entity of 
independent citizens, organizations, companies, associations, and 
informal groups. Their actions and interactions are responsible for 
the dynamics of the city, its prosperity and sometimes its problems 
as well. During the last decades, governments at all levels tend to 
increase their influence. It seems that city governments have the 

                                                        
519 Hollie Russon Gilman & Elena Souris: Global Answers for Local Problems. Lessons from 
Civically Engaged Cities. New America 2020. 

ambition to see the city as a company and to be in control over 
most, if not all processes. Many companies in turn accept that they 
thrive if employees can take more decisions themselves. Cities must 
distance themselves from practices introduces at the end of the 
20th century under the flag of the New Public Management. Instead, 
they do well to acknowledge the existence of a large and diverse 
group of urban stakeholders and to cherish their freedom to act 
autonomously more often. The starting point has to be room to do 
good things, instead of prescribing what good things are. 

Empirical research 

The report Global answers for local problems has analyzed 50 case 
studies from finalists and semi-finalists from the Engaged Cities 
Award (ECA)519. Based on this research, a couple of suggestions has 
been formulated that every city must consider when applying 
models of collaborative government:  
• Politics involves long and slowly progressing processes; citizen 

engagement is fuelled by passion and energy and focused on 
quick results. To maintain longer-term involvement requires 
providing tangible wins at all stages of the process. For instance, 
consulting citizens through surveys, neighborhood meetings; 
granting citizens advisory roles, announcing resolutions, hosting 
listening sessions and reporting regularly. 

• Each city is a pool of experts from all fields; many of them are 
willing to participate temporarily in working groups, together 
with civil servants. To be successful, these groups must last no 
longer than a few months, have clearly formulated assignments 
that – in general – must be incorporated in subsequent policies. 
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• Citizens who accept a role in whatever project must become 
incorporated within the organization and its supportive 
infrastructure: secretariat, copying and printing facilities in 
order to the importance of their work confirmed. 

• Projects must encourage intergenerational and intercultural 
participation, as implicit and organic parts. Older people with 
relevant experience might coach teams of youngsters, people 
from different ethical background can be assigned to map 
obstacles that different groups (elder, unmarried mothers, 
disabled) meet when using community services. 

• Managing the expectations of anybody who is involved in 
participative processes is imperative. This includes setting clear 
goals, define (intermediate) outcomes, make explicit which 
support is available.  

Technologies and tools to support 
governance practices 

Elsewhere, I have emphasized that embracing a long-term vision is 
more important for any city that wants to become ‘smart’ than an 
immediate focus on technology520. Where a city government for a 
couple of decades ago could not claim to be in control because 
there were simply no resources, nowadays technology can make 
the difference. Some mayors hope that smart city technology will 
finally give them more control and influence and thus realize the 
promises of New Public Management at last.  

                                                        
520 http://smartcityhub.com/governance-economy/smart-city-smart-mayor/ 
521 https://www.beesmart.city/solutions/foresight-lublin-2050 

On the other hand, well-chosen technologies make it possible to 
hear the voices of citizens better and, as a result, to realize the 
potentials of governance. Below I will explore the second 
alternative, because it meets the requirements to become a 
humane city. 
 
Foresight Lublin 2050 
Foresight creates discussion 
between decision-makers, 
scientists, employees or 
citizens. The method aims to 
build a long-term vision, and 
to select priorities based on 
available information521.  
In Lublin (Poland) 1500 
people participated in 60 
workshops and discussed a wide range of topics, which resulted in a 
vision document. Given the orientation towards the future, young 
people in particular and representatives from many social groups 
were mainly involved522. 
 

Decision making  

Digital tools can increase public engagement. To do this, an 
exchange of views must take place: Citizens must be enabled to 
react to each other’s opinions, and there must be relevant 
information. 
 

522 https://indd.adobe.com/view/6df5a05b-807c-43af-9763-1ff0c71708a1 
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EngageCitizens – Citizenry Social Network 
EngageCitizens contributes to the development a virtual ecosystem for 
citizens to suggest ideas and co-create solutions. Citizens can also report 
problems, participate in policy-making, attend events, become part of 
communities and find answers to questions523. The platform is first 
introduced in Braga (Portugal) and later in 30 other cities in- and outside 
Portugal524. 
 
Polls offer useful information as a starting point for decision-making 
but citizen engagement goes further. The easiest way to organize 
commitment is the installment of a ‘forum’, similar like the G1000 
in Belgium. Forums use to have a website that offers news and 
background information and opportunity for participation in 
discussion groups. Incidentally, members of a discussion group can 
meet physically to deepen their online conversation. Every city can 
install a forum, but given the complexity and huge number of 
topics, it is preferable to focus forum on topics. Forums can best 
work towards a climax, for instance decision making in the 
community council. Their representativeness can be guaranteed by 
weighted draw. 
 
Insights Management Tool for Citizen participation 
Insights Management Tool is a digital platform for cities, companies and 
institutions. It supports online and offline channels with which everybody 
can be involved525. Citizens can give advice on specific questions on the 
platform and their contributions are summarized in insights via crowd-
analysis. These insights form a basis for decision-making. Citizens are kept 
informed throughout the entire process. 

                                                        
523 http://engagecitizen.com 
524 https://www.beesmart.city/solutions/engagecitizen-citizenry-social-network 

 
525 https://www.insights.us/de 

The tool has already been successfully implemented in more than 600 
projects around the world and more than 600,000 people have 
participated. 82% of the subsequent decisions are influenced by 
Insights526.. Find here an example of citizen participation in the 
development of timetables for busses527. 
 
There are many digital devices to support forums. Some contain a 
whole range of media, others offer useful tools, like maps as basis 
for discussion. 
 
The level at which these tools can be applicated can vary from the 
metropolitan area as a whole to a neighborhood. The more people 
are involved in decision-making about (the future of) their own 
living environment, the better. 
 
Active Citizen 
The ambition of the 
Moscow local authorities is 
to involve all 12 million 
inhabitants in decision 
making. With the Active 
Citizen platform residents 
can participate in online 
referenda on issues related 
to urban development528. 
The platform is available 
via web interface and mobile app. The most important factor for the 
success of the platform is that the city authorities ensure that all decisions 
approved by the majority of citizens are implemented. 

526 https://www.beesmart.city/solutions/insights-management-tool-for-citizen-
participation-burgerbeteiligung 
527 https://www.insights.us/blog-de/fahrplan-regionalentwicklung-werra-meissner-kreis 
528 https://www.insights.us/blog-de/fahrplan-regionalentwicklung-werra-meissner-kreis 
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Blockchain has changed the digital voting process in Moscow. Users can 
monitor polls in real time and verify the authenticity of results. Every vote 
is listed in a public ledger consisting of all votes taken.  Most moods are 
aimed at specific groups. For example, local communities that are 
interested in specific issues, such as construction and maintenance of 
parks, sports grounds and playgrounds in neighborhoods, or the planning 
of new public transport routes. 
Until now, 2.3 million citizens have participated in 4,111 votings, for 
instance travelers could give advice about new metro trains529. 
 

Participatory budgeting 

Participatory budgeting is a special group of digital applications 
within decision making. A growing group of municipalities allows 
citizens to share part of the budget, by giving priority to a number 
of selected projects or by voting on the amount of money available 
for certain issues. Here too, attention for the representativeness of 
the participants is mandatory, in order to prevent the mobilization 
of supporters of a specific project. At the same time, participants 
must be informed about the projects and the consequences of 
shifts in the amount in investment between sectors.  
 
Civic budgeting (Lublin) 
Initially, great importance was attached to participating in physical 
meetings with representatives of the municipality. The typical projects 
were explained herein. In four consecutive years, 638 small projects and 
246 large projects were presented in Lublin. Ultimately € 12.5 million was 
allocated by the citizens530. 
 

                                                        
529 https://www.beesmart.city/solutions/active-citizen 
530 https://www.beesmart.city/solutions/active-citizen 

 

Participatory budgeting is usually applied to prioritize projects at 
neighborhood level. In this case, projects can be proposed and 
prepared by (groups of) citizens. Here too, the availability of 
information about the backgrounds of the various projects is 
crucial. This information does not have to be provided only digitally. 
On the contrary, a small exhibition in the community center can 
mobilize citizens to participate and offers additional room for 
informal discussions. No adult local resident needs to be excluded 
from voting. Schools can organize dedicated moods for their pupils.  

Community services 

Cities offer a wide range of services, varying form the supply of 
identity papers, birth declaration, to the provision of public 
transport, energy and housing. Moreover, they are responsible for 
compliance with laws, ranging from handing out parking fines to the 
issuing of building permits. How they do this can be a source of 
frustration but satisfaction for citizens too. 
 
CitizenApp 
The CityzenApp SaaS Platform is a new set-up in the way in which a 
municipality provides services to its citizens531. The aim is to enable 
citizens to arrange services online, to listen to their opinion, to provide 
information, and to facilitate all other contacts with citizens in an easy 
and flexible way. Citizens can use their mobile phone as well as other 
channels (web, e-mail, SMS)532. The app is applied for the first time in 
Greece. 
 
 

531 http://www.cityzenapp.gr/en 
532 https://www.beesmart.city/solutions/cityzenapp 
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Most citizens appreciate if they can request services digitally and if 
– in case of questions – help is available. In the case of a 
complicated digital application, for instance the request of a 
building permit, a lot of background information is required. It is 
helpful if digital tools are available to produce and submit necessary 
drawings and other documents.  
 
Trimble Feedback 
Trimble Feedback is a web application 
with an integrated map functionality, 
which makes it possible for a 
municipality, its citizens and interest 
groups to communicate efficiently533. 
All community feedback is recorded 
and sorted, regardless of whether it 
arrives by telephone, email or forms. 
                                                        
533 https://localgov.trimble.com/trimble-feedback.html 

 

Citizens can make reports of, for example, broken streetlights or potholes 
in the road surface. Once submitted, notifications are forwarded to the 
person who will address the issue534. So far, the system is used in a 
number of municipalities in Finland, Germany and Belgium. 
 
The quality of community services partly depends on information 
from the citizens. This varies from fairly simple subjects such as 
graffiti at unauthorized places, pavements that need to be repaired 
to complaints about connections in public transport. Citizens can 
make a report and upload photos or other materials.  
A prompt response is important, for example an indication of the 
time needed to repair the reported damage or a questionnaire that 
asks fellow citizens for their opinion, for example a new route of a 
bus line.  

Conflict solution 

Conflicts undermine social cohesion, and a trial often satisfies one 
party only and usually does not lead to improved relationships. For 
this reason, courts propose mediation as an alternative, which can 
lead to acceptable solutions for both parties. Digital tools are also 
available in this area as they lower the threshold to invite a third 
party to help resolve a conflict. Until now e-justice is limited to 
relatively small cases, but the results are promising. 
 
Matterhorn Online Dispute Resolution 
Going to court for minor offenses, like parking tickets, requires those 
involves to take time off to go the courthouse. Online dispute resolution 
through Matterhorn (ODR) allows citizens, law enforcers, and the court to 
communicate anywhere and with any device to resolve minor 

534 https://www.beesmart.city/solutions/trimble-feedback 
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violations535. It is trusted by more than 70 courts in 10 US states. 
Matterhorn makes it possible to address a wide variety of problems, 
including conflicts between neighbors, traffic fines and disagreements 
about payments.The video below explains how the system works536 

Open data 

Governance is closely linked to transparency. This applies to 
politicians themselves, but also to the availability of relevant data. 
These can vary from meeting minutes, research reports to statistics.  
 
Geospock's Spatial Big Data Platform 
Geospock’s Spatial Big Data Platform is a software solution, optimized for 
cloud architecture, which allows for rapid registration, indexing and 
querying of extremely large geospatial and temporal datasets, with 

                                                        
535 https://getmatterhorn.com/ 
536 https://www.youtube.com/watch?v=ZMt3EvsGYxo&feature=emb_logo 
537 https://www.beesmart.city/solutions/geospock-spatial-big-data-platform 
538 https://www.beesmart.city/solutions/geospock-spatial-big-data-platform 

additional analysis and visualization tools. It allows data to be managed, 
visualized and investigated in a map view.537 
 

Research 

Municipal authorities have no answers to all questions, therefore 
additional research often is appropriate. Citizens can be involved in 
this research, for example by setting up a steering committee to 
discuss the questions and the interpretation of the answers538. 
 
Citybeats 
Citybeats is designed to understand people’s opinions and to respond 
faster539. It is an AI analysis platform, focused on identifying social trends 
and concerns. It discovers, categorizes and synthesizes the opinions of 
people from large amounts of data and offers qualitative information and 
sentiment insights that give meaning to these data. The AI text analysis 
platform can categorize unstructured data by identifying the most 
common opinions540.  
Here you can download the Barcelona mobility case, which highlights the 
most important mobility problems in Barcelona as well as how sensitive 
these problems are to the population such as increasing prices of train 
tickets and the debate about allowing Uber541. 
 
In the next section, I will focus on two cities, Tallinn and Barcelona, who 
are forerunners in the development of digital support for administrative 
processes, considering the needs of citizens and their engagement into 
urban affairs. 
 

 

539 https://citibeats.net/ 
540 https://www.beesmart.city/solutions/citibeats 
541 https://citibeats.net/landing-mobility-barcelona-case-study-en/ 

https://www.youtube.com/watch?v=ZMt3EvsGYxo&feature=emb_logo
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Two forerunners: Spain and Estonia 

Spain 

Francesca Bria, chief technology of Barcelona, together with the 
former mayor Ada Colau started in 2015 to reverse the smart city 
paradigm: Instead of starting from technology and extracting all the 
data we started aligning the tech agenda with the agenda of the 
city, she said542.  
One of the first challenges was using technology to increase 
ordinary citizen’s impact on policy. A group of civic-minded coders 
and cryptographers created a brand-new participatory platform, 
Decidem (which means We Decide in Catalan) 543. The video at the 
left below gives some additional information about Decidem544 

Spain offers more inspiring examples. The city of Madrid has also 
created a participatory citizen network, not for chance called 

                                                        
542 http://www.wired.co.uk/article/barcelona-decidim-ada-colau-francesca-bria-decode 
543 https://www.youtube.com/watch?v=f6JMgJAQ2tc&feature=emb_logo 
544 https://www.youtube.com/watch?v=f6JMgJAQ2tc&feature=emb_logo 

Decide Madrid545, which is in many respects comparable with 
Decidem. Both platforms have comparable facilities: 
 
Active participation in policy making 
Decidem enables the public to participate in policy making by 
suggesting ideas, debating them, and voting. So far 40.000 citizens 
have suggested proposals, which include 70% of the agenda of the 
city administration. The most frequently mentioned concerns are 
affordable housing, clean energy, air quality and the public space. 
The Municipal Action Plan includes almost 7,000 proposals from 
citizens. Decidem enables citizens to monitor the state of 
implementation of each of them in order to increase citizen’s 
engagement. Decide Madrid has virtually the same options. Below 
is a short video about Decide Madrid546.  
 

 

545 https://decide.madrid.es/ 
546 https://www.youtube.com/watch?v=_51lRi-YJjk&feature=emb_logo 

https://www.youtube.com/watch?v=f6JMgJAQ2tc&feature=emb_logo
https://www.youtube.com/watch?v=_51lRi-YJjk&feature=emb_logo
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Debating 
Decide Madrid and Decidem emphasize the value of being informed 
as starting point for deliberation. Citizens can start discussions on 
their own and participate in threaded-discussions started by others.  
As soon as citizens feel informed and have exchanged opinions 
voting can start. Both Decide Madrid as Decidem have a space 
where citizens can make proposals and seeks support. Proposals 
that reach enough support are prepared for voting.  
 
Policy preparation 
Decide Madrid enables citizens amendment legislative texts. The 
public is allowed to commend any part of it and to suggest 
alternatives. This also might result in discussions and the 
suggestions are used to improve the formulations. 
 
Data governance 
Decidem and Decide Madrid are also data portals that show data 
that have been collected in the city, partly on citizens themselves. 
Decidem has the intention, as a consequence of its participation in 
the European project Decode to enable citizens to control the use 
of data of their own for specific purposes547. 
 
Hybrid solutions 
As not every citizen has a computer or is skilled to use the above-
mentioned platforms, both cities combine virtual discussions and 
discussion in a physical space. 
 
 

                                                        
547 http://www.wired.co.uk/article/barcelona-decidim-ada-colau-francesca-bria-decode 
548 http://www.consulproject.org/en/ 

 
Consul 
The community of Madrid has 
developed its participatory 
governance system together 
with CONSUL, a Madrid-based 
company. CONSUL enables 
cities to develop citizen 
participation on the Internet 
quickly and save. The package 
is very comprehensive. The 
software and its use are free. 
CONSUL can be adjusted by each organization to meet its own needs. As a 
result, Consul is in use in 130 cities and organizations in 33 countries and 
reaches out around 90 million citizens worldwide548. 
 
It is not only the traditional rivalry between Barcelona and Madrid 
that has inspired the development of two comparable systems, 
independently from each other. It is also the fact that until recently 
the Spanish people had to fight for democracy, given the long 
exitance of a dictatorial regime in this country. Democratic 
institutions that have long existed in many other countries had to 
be reinvented, but with a 20th-century twist. 

Estonia 

e-Estonia is currently the most ambitious project in technology-
assisted politics in the world. It includes anybody involved with 
government and it has changed the daily lives of citizens. A lively 
description of its impact can be read here549.  Almost all public 
services are involved: Legislation, voting, education, justice, health 

549 https://www.newyorker.com/magazine/2017/12/18/estonia-the-digital-republic 
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care, banking, taxes, and police. These are digitally linked to each 
other via one platform. Only for marriages, divorces and real-estate 
transactions, a visit to the town hall is mandatory.                 
The country’s ICT-infrastructure has been developed by 
government, along with a few Estonian companies. The state has 
been the driving force behind this project and has attracted the 
best specialists of the country. Below, I mention some of the 
features of the project.                        
 
Infrastructure 
Estonia has developed an ICT-infrastructure – the Government 
Cloud - that all government agencies and most companies use. This 
makes possible almost perfect interoperability in accordance with 
the highest level of IT Security Standards (ISKE).  
To be protected against external cyberattacks, such as in 2007, 
there is a full back-up. This is located in a datacenter in Luxemburg, 
which has an internationally accepted status as ‘embassy’.  It works 
under Estonian state control and can take over the most critical 
services seamlessly. 
 
Data protection 
Data is not stored centrally. Instead, the government data platform, 
X-Road, connects individual servers via end-to-end encrypted 
pathways. In the Estonian system any individual owns all 
information that is recorded about him or her and any use that is 
made of it is recorded. Unauthorized use is prohibited550. 
The video below explains briefly the principles behind X-road551 
 

                                                        
550 https://e-estonia.com/solutions/interoperability-services/x-road/ 

The backbone of Estonia’s digital security is a blockchain technology 
called KSI. It is designed in Estonia and applied worldwide today.  It 
guarantees complete privacy and excludes anyone from 
manipulating the data. KSI blockchain technology documents all 
actions in the system and protects information without access to 
the information itself.  
The technology has been developed together with Guardtime, a 
company founded in 2007 in Estonia, that has exporting the system 
globally and therefore has offices around the world. It’s 
headquarters recently moved from Tallinn to Lausanne.  
 
Dutch Government uses Guardtime's KSI Blockchain 
The Dutch Judicial Information Service has chosen Guardtime’s KSI 
Blockchain technology for integrity assurance of new e-services. The 
blockchain integration ensures transparency, verifiability and security of 
the information that is processed in government systems. 
 
 
 

551 https://www.youtube.com/watch?v=b-r6B28qVSY&feature=emb_logo 

https://www.youtube.com/watch?v=b-r6B28qVSY&feature=emb_logo
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Voting 
Whereas most technology advanced countries still let people vote 
with pen and paper or use primitive voting machines, from 2007 
Estonia applies e-voting for parliament election and elections at 
municipal level.  
With e-Voting, voters can cast their vote from any computer with 
an internet connection anywhere in the world: During a designated 
period, voters log in to the system with an ID-card or Mobile-ID, and 
cast a ballot. To ensure anonymity, the voter’s identity is removed 
from the ballot before it reaches the National Electoral Commission, 
which counts the votes. Every system of remote voting, including 
traditional ballot papers sent by post, risks buying or enforcing 
someone’s vote. Estonia’s solution is the possibility to change his or 
her vote later with only the last vote counting. 
 
Streamlining decision-making 
Governmental bodies at all levels use a paperless information 
system – e-cabinet – that has streamlined decision making and 
reduced the time spent on meetings with 80%. Well before the 
start of a meeting, participants view the agenda items and 
determine their opinion. If they have objections or want to discuss 
the subject, they click on a box. The opinions of all participants are 
therefore known in advance. If there are no objections, decisions 
are taken without debate. 
 
The video alomgside illustrates how e-cabinet is working552: 
 

                                                        
552 
https://www.youtube.com/watch?time_continue=5&v=Y6Mp_Vsh1f4&feature=emb_logo 

 
 
Residency program 
Like many other European states, the population of Estonia is 
shrinking. Increasing the number of babies is complicated, so a 
digital residency program was launched in 2014, in style with the 
Estonian e-government project. Any foreigner can become Estonian 
resident without ever visiting the country and can participate in 
Estonian services, such as banking. Estonia has liberal rules for 
technological research and the lowest corporate tax rates in the 
European Union. 
About 28.000 people have applied for an e-residency, including 
many owners of small businesses from the United Kingdom who 
want to be based in the E.U. 
 
The examples from Spain and from Estonia are different but 
complement each other. The digital systems in Barcelona and 
Madrid are rooted in the desire to improve democracy by enabling 

https://www.youtube.com/watch?time_continue=5&v=Y6Mp_Vsh1f4&feature=emb_logo
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citizens to have their voices heard. The only reason behind e-
Estonia is – according to the government – to facilitate and improve 
the life of citizens and to make the government more efficient. This 
last goal certainly has been achieved. The total amount of savings is 
calculated at 2% of GNP. Estonia has cooperated with many IT-
companies, including a few large international ones, but most of all 
have local roots. Unlike many other countries, the government has 
retained control and was not forced to reclaim control, as 
happened in Barcelona. 

Good government and the humane city 

Good government refers to two underlying and overlapping 
concepts: The formal organization of decision-making and the 
provision of services to the public at one hand and the alignment of 
policy with the needs and wants of citizens and other stakeholders 
at the other. The term governance is often used for the latter. 
Technology can play a role in improving the quality of the formal 
organization. of decision making, of the provision of services and of 
the relationship with all stakeholders. In this context, concepts such 
as e-government (digital government) and e-governance are often 
used.553 Both contribute to the development of a humane city if 
certain conditions are met. I will briefly mention these below. 

 

                                                        
553 https://en.wikipedia.org/wiki/E-governance 

e-government 

For years, citizens have complained about the ‘bureaucracy’, that 
was associated with decision making or with obtaining a new 
identity card or building permit. In the last decade, decision making 
has become more transparent and services have improved, but a 
visit of the town hall and a meeting with a civil servant still is 
indispensable in many cases. However, more and more residents 
prefer a digital process, assuming that it is efficient, easy and save.  
The development of e-government is limited by security risks, and 
in developing technology that limits these risks, Estonia plays an 
exemplary role. For instance, by the use of blockchain technology 
and by law-making with respect to data ownership and 
interoperability. Other countries, such as Russia, have also recently 
started introducing e-voting based on blockchain technology. 

e-governance 

Urban government has a major impact on traffic, affordable 
housing, protection of safety, and safeguarding the quality of life. 
This is why many citizens want to make their voice heard and to 
participate in decision-making. At least, they want that mayor, 
aldermen and civil servants are approachable, communicative, and 
transparent. e-Governance reflects the mutual communication 
between municipal authorities and citizens through the use of 
digital tools in order to align decision making with the needs and 
wants of citizens and other stakeholders. 
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Direction for city actions: Urban democracy 

Topic City actions focused on improving governance Digital enabling technologies and tools 
58. Vision Establishing a broadly shared vision of urban development, based 

on principles such as a decent income, affordable housing, a 
pleasant and healthy living environment, equal treatment, legal 
protection, respectful and democratic relations and a sustainable 
relationship with nature. 

 

59. Freedom Ensuring that citizens, companies, institutions and other 
stakeholders can act in freedom, given their diversity and in 
accordance with current legislation. 

 

60. Democracy Involving citizens in policy development by strengthening direct 
democracy, decentralization and autonomy by enabling voting and 
deliberation as well554. 

Barcelona555 and Madrid556 (Spain) have already made 
significant progress in using technology to increase ordinary 
citizen’s impact on policy. The system developed by Madrid 
is available for any city or company557. 

61. Participative 
budgeting 

Enabling citizens to directly allocate parts of the municipal budget 
or distribute the money within their neighborhood. 

There are already 1,500 instances of participatory budgeting 
worldwide which often combine physical meetings with use 
digital voting tools558.  

62. Communication Organizing a two-way communication between government and 
citizens, aimed at exchanging information and opinions and 
reinforcing citizens’ involvement. The city government listens to 
complaints and ideas. 

This website offers a checklist to map citizen engagement 
and a detailed description of engagement techniques559. 

 

                                                        
554 https://www.newamerica.org/political-reform/reports/global-answers-local-problems-lessons-civically-engaged-cities/ 
555  Decidem: Free open-source participatory democracy for cities and organizations, 2020: https://decidim.org 
556  Decide Madrid, 2020: https://decide.madrid.es 
557  Consul: Free software for citizen participation 2020: http://www.consulproject.org/en/ 
558 Participatory Budgeting Project 2020: https://www.participatorybudgeting.org 
559 Cities of Service, 2020: https://citiesofservice.org/citizen-engagement-techniques/ 
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Elinor Ostrom. Foto: Prolineserver 2010, Wikipedia / Wikimedia Commons 
onder licentie van CC-BY-SA 3.0 
 
 

13.  
Empowering citizens: 
Cities of commons 
 
Challenges 

Few people want to be actively involved in politics. Many more 
people are willing to participate in activities to improve their living 
environment. Instead of waiting for government measures, they 
have already started to maintain public green spaces in many 
places. A closed swimming pool is reopened and managed on a 
voluntary basis or they set up energy cooperatives. 

Commoning can give neighborhoods a boost and considerably 
increase contacts between residents, but there is a high risk that 
actions will bleed to death if the initiators step back. Essential 
requirements for a successful approach include professional 
support. 

The scale of commons can vary widely. More large-scale 
commoning can help reduce housing costs by avoiding market 
influence and speculation. 

If the number of commons in a municipality grows, this could have 
consequences for the way in which the administration of that 
municipality is organized, for example deconcentration and 
decentralization. 
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This article answers the question how residents themselves can 
make neighborhoods and cities thriving communities  
 
Thriving communities are emerging in some neighborhoods and 
cities. Neighborhoods become the ‘new commons’, inspired by 
Elinor Ostrom, Nobel prize winner in 2009, author of the seminal 
book Governing the Commons560. The ‘new commons’, collective 
human agency or civil society are (re)established as a third power 
between state and market. Watch a short and insightful video that 
explains the meaning of the commons561. 

 
This article examines the contemporary commoning movement in 
three steps. The first step is to explore the global, fast-growing 
group of actions, primarily focused on revitalizing the fabric of 
declining urban communities. With the aim of enforcing the agency 
of their inhabitants, making them happier, vitalizing their sense of 

                                                        
560 https://thenextsystem.org/commoning-as-a-transformative-social-paradigm 
561 https://youtu.be/7bQiBcd7mBc 

community and taking the first steps towards improving their living 
environment.  
The second step is to explore how groups of people become 
responsible for activities in the city. The difference with the first 
step is gradual. Examples of the ‘new’ commons can be found 
worldwide; in Bologna (Italy) alone, there are a few hundred of 
them. The third step explores tentative actions that consider the 
city as a common itself. Here the communal agency of a broad 
spectrum of activities begins to blur the traditional forms of public 
management and is considered as an ideal-typical new – still 
fictional - form of urban democracy.  

The rebirth of the community 

In many places of the world, local citizens initiate participatory 
actions, such as incidental street closure to enable play and 
socializing, a garden party, language courses for migrants, planting 
trees and much more. People who take such initiatives are 
invaluable. However, the sustainability of these activities depends 
on the perseverance of a few people and often initiatives fade away 
after an enthusiast start.  
 
A dedicated group of people in the UK, inspired and led by Tessy 
Britton, is on its way to answer the question how to secure 
continuity in participatory action. In 2010 a collection of 28 
neighborhood projects around the world was published in Hand 
Made562  followed by 12 editions of the Community Lovers Guide 
with another 150-inspiring case studies in many cities563. Based on 

562 https://www.blurb.com/b/1541053-hand-made 
563 http://www.communityloversguide.org 

https://youtu.be/7bQiBcd7mBc


205 
 

these examples, the group organized workshops in the United 
Kingdom to determine which participative activities appealed to a 
variety of people. These workshops also provided deeper insight 
into the barriers to participative projects and essential ingredients 
for a potentially successful approach. These ingredients were to 
offer professional support, sharing risks, encouraging learning, and 
to offer many activities at once.  
 
To organize support and to scale up participatory activities, it 
turned out that two separate systems has to be built (see 
alongside). One system to offer what is required to start and grow 
projects and another what is required to generate regular 
participation by significant numbers of citizens. 
 
West Norwood (London Borough of Lambeth) provided an excellent 
opportunity to test the emerging ideas by setting up a 12-month 
pilot project, called Open Works. The project team co-created 
together with inhabitants about twenty projects, including cooking, 
skill sharing, gardening, play and childcare. More than 1000 people 
were involved and the project was evaluated in detail in a book 
Designed to Scale564. The support platform and the participatory 
ecosystem proved to work; the overwhelming conclusion was that 
establishing a participatory culture can be achieved through small 
scale activities, only when a great diversity of actions, by many 
people add over time (page 196). Here you will find a short 
description of Open Works565. 
 

                                                        
 
564 https://drive.google.com/file/d/0B28SOnHQM5HVV0pyT2p1NGNvQk0/view 

 

565 http://hermanvandenbosch.com/2017/10/04/smart-cities-1-0-2-0-3-0-whats-next/ 
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The two systems that organize participatory projects: Support 
platform and participatory ecosystem. Source: Year Two, Tools to 
Act566 
The next step was scaling up the Open Works project, and the East 
London Borough of Barking and Dagenham (208.000 inhabitants) 
became location for the five-year Project Every One Every Day, 
issued by the newly founded Participatory City Foundation567. The 
project will develop 250 projects, offering thousands of inclusive 
opportunities for at least 22.000 local residents to participate in 
practical enjoyable activities in their neighborhood. This short video 
offers an overview of the Every One, Every Day project568. 

 
The project recently published a comprehensive account of the first 
two years of hectic action, a 400-page, free-to-download book. The 
project evaluation includes a wealth of information and is an 
excellent overview of practice, methodology, ongoing research and 

                                                        
566 http://www.participatorycity.org/tools-to-act 
567 http://www.participatorycity.org/about 

interim results569. The illustrations in this section are from this book 
(Licensed under Creative Commons) and references to page 
numbers below also concern the book. I am convinced that projects 
like these are among the best contributions towards becoming a 
humane city, apart from policies that deal with poverty. I fully agree 
with Marc Stears, chairman of the Global Advisory Group of Every 
One, Every Day who wrote it is work like this which can save the 
world. The first section of this article is devoted to the activities of 
the Participatory City Foundation in Barking and Dagenham.  
 
Great cook 
Local residents come together to 
prepare tasty and healthy meals in a 
shared kitchen. Afterwards they take 
home portions for diner. As anyone 
can suggest his or per preferred 
meals, and supervise the cooking 
process, participants become 
acknowledge with a broad variety of 
meals. The participants join in by 
bringing one of the ingredients. 
This popular project has many 
varieties, such as cooking deserts, 
cooking baby meals, family cooking 
(parents cook together with their 
children), starter cooking et cetera. 
 
The borough of Barking and Dagenham is an example of the ‘new 
normal’ in the London suburbs: Perma-austerity, unsustainable rise 
in demand for social and medical services, high level of teenage 
pregnancy, domestic violence, environmental degradation, lack of 
trust, sinking social cohesion and radical demographic change. In 

568 https://youtu.be/faKXAcRj7yc 
569 http://www.participatorycity.org/tools-to-act 

https://youtu.be/7bQiBcd7mBc
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2001 89% of the population was white British, by 2011 less than 
half was. At the same time, the City Council’s Inclusive growth 
strategy is radically putting its residents’ interests in the center, 
after the Labour party took over power from the ultra-right. 

The participative ecosystem 

The participatory ecosystem in Barking and Dagenham already 
offers thousands of opportunities for citizens to participate in a 
wide variety of activities only two years from the start. The projects 
are usually based on practical activities such as cooking, learning, 
making, repairing; co-producing something in a group of peers. 
Anybody can suggest project ideas and help realize them.  
Most projects require little time, cost and effort. They are usually 
near people’s homes and have tangible benefits. They are focused 
on needs and even more on discovery and development of talent. 
Between the lines, a small selection of projects is shortly described. 
You will find a comprehensive overview of the projects at pages 272 
– 401. 
 
Open Corners 
I n this project residents who 
would like to see more green 
spaces on empty and ugly 
corners transform these in 
vegetable patches, play 
corners, community gardens or 
even dog parks. It happens 
that a group of people adopts 
an area and continues to 
maintain it, year after year, 
introducing new techniques like a composter. It also happens that each of the 
participants takes care of a small lot of its own. 
 

The support platform 

The support platform consists of 16 developers and 12 people who 
are responsible for the technical infrastructure: shops, Warehouse, 
safety, insurance, finance, training and communication. In Barking 
and Dagenham are five ‘shops’ (between 150 – 250 m2) where 
visitors are welcomed with a cup of tea and informed about 
projects. The shops offer working space for the employees of the 
Foundations and rooms for meetings. 
By far the largest part of the infrastructure is the Warehouse, a 
3300 m2 workshop (next page). The Warehouse contains a range of 
tools, spaces, machinery and learning opportunities which are 
accessible to local residents in Barking and Dagenham, also those 
who are not participating in Every One Every Day. However, for 
group meetings tit offers excellent opportunities. 
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Research 

During the second year, 160 participants (out of 3200) have been 
interviewed.  Applying a grounded theory method, nine personal 
effects for the participants (individual agency) have been 
established: (1) feeling welcome, (2) feeling included and accepted, 
(3) making friends, (4) building trust, (5) being active, (6) learning 
and feeling excited, (7) being creative, (8) growing in confidence 
and capability, and (9) feeling happy and optimistic. 
 
The interviews offer evidence that not only individual agency has 
been attained, but also that Individual agency appears to be a 
gateway to seven fields of collective, resulting from repeated 
participation: (1) Mental and physical wellbeing, (2) Families and 
young people, (3) Learning and neighborhood, (4) Learning and 
work, (5) Cohesion and neighborliness, (6) Collective action and co-
production and, (7) Environment.  

 

 
The report gives many insightful quotes from participants that bear 
witness of the growth of both types of agency. 
 
Collaborative business programs 
Projects like Pantry and Bowls are fresh food catering collectives. They are 
examples of collaborative business programme. This kind of programs 
offers opportunity to learn relevant skills and instantly test trade business 
ideas collectively. In the case of Bowls, participants offer their fresh food 
bowls with a variety of receipts on street markets, and festivals. 
The chart below gives an overview of the learning sequence; at the end of 
the program participants still do not possess enough skills to start a 
business of their own, but they have experienced the opportunities and 
challenges and they pass a course by the Chamber of Commerce in a fast 
way. 
Find a visualization of the four stages in a business development program. 
Source: Every One, Every Day Year Two, page 122 
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Outcomes Framework. Source: Year Two, Tools to Act570 
 
In addition to the above-mentioned results, a number of research 
questions have also been answered with regards to the project as a 
whole: 

                                                        
570 http://www.participatorycity.org/tools-to-act 

 
1. There is evidence that the systems approach to building large 
scale participation is feasible. As intended, the participatory 
ecosystem has grown faster than the support platform. 
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2. It is proven that the activities are creating ‘bridging networks’ in 
the community and that participants represent the social structure 
of the borough, with the exception of a predominance of female 
participants. Everyone feels welcome, included and accepted. 
3. Because of the creation of individual and collective agency, the 
project is creating value for the community; at the same time, it 
saves people from isolation, distress, illness and other hardships, 
which in the long turn results in financial savings. 
4. Despite its short existence, the project already is an integral part 
of the social infrastructure of the borough, which results in co-
creation of activities with specialist services. 
5. Increasing understanding of the core and contextual elements of 
the participation approach is resulting in a learning framework for 
testing in many other cities, who are keen to partner to build their 
own local platforms. However, it has to be prevented that ‘external’ 
provision of information and training becomes over-proportioned 
to the main purpose of the project. 
A detailed overview of all research methods, questions, and 
outcomes van be found at p. 192 -271. 
 
Trade school 
Trade school is a learning space that runs on barter. Participants can teach 
and learn anything they are shilled or interested in. It is a low risk way to 
share knowledge and skills. It is also a way where people can test or 

discuss business ideas at an early stage. A variation is the Kids Trade 
School. Here are children the presenters and adults the listeners. 
 

Challenges 

With three years to go, the project also faces challenges, which are 
also relevant to the application of the participatory model 
elsewhere: 
1. The support platform that will grow modestly must find workable 
strategies to enable exponential growth of the participatory 
ecosystem. The answer will come from a combination of 
standardization, falling investments in the development of new 
activities, a growing number of experienced users and co-
production.  
2. In the second year, new kinds of activities were started that differ 
from previous ones, for instance collaborations with other groups 
and business programmes. In the future still other types of activities 
will be arise. It is extremely important to maintain the basic 
principles of design, for instance with regard to inclusivity. 
3. The workload within the support platform can be at the expense 
of the highly valuated exposure to continuous learning and 
development evaluation. Therefore, activities that have grown into 
well-accepted routines can be codified, while for other activities 
dedicated time investment in team learning must be guaranteed. 
4. Originally, participants were involved in the formal decision-
making about projects. Despite frequent attempts, meetings were 
poorly attended, ineffective and sometimes frustrating. Therefore, 
a switch was made to more distributed decision-making, whereby 
participants can speak-out ‘just in time’ and in a more organic way. 
It is still too early to conclude, but team members seem to be 
pleased with it. 
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5. Given the highly demanding work and the eagerness of the team 
members to cope with these demands, they have to be protected 
from burnout, by periodic breaks by occasionally releasing them 
from intensive personal interactions. 
6. Given the growing harshness of the political arena and extremes 
in the way some groups are exposing themselves, the project must 
remain independent and only work with partners that support key 
values like cohesion, inclusivity and equality.  
7. The project must face from time to time its feasibility after the 
experimental period. 

Project diffusion 

Based on an experience of ten years, including three years of large-
scale field work (Open Works and Every One, Every Day), there is a 
broad conviction that the core aspects of the participative model 
can be adapted anywhere. Some conditions must be met, such as: 
Broad sense of urgency and sympathy within the city government 
for participatory projects, willingness to fund a professional project 
organization, and an enthusiast group of initiating volunteers. 
 
The diffusion of participatory methods is a main objective of the 
Participatory City Foundation. Therefore, it founded the Here and 
Now School for Participatory Systems and Design, thanks to a grant 
from Bloomberg Philanthropies. The School plans to offer a 
comprehensive learning experience, including learning toolkits and 
online resources, to prepare city teams for initiating similar 
projects. Experienced developers will take the role of tutor. 
 
                                                        
571 https://www.enainstitute.org/wp-content/uploads/2019/03/CO-CITY-OPEN-BOOK-The-
City-as-a-Commons-Papers-1.pdf 

In two years, an incredible lot of activities have taken place, and 
many inhabitants have become frequent participants who report 
that their lives have changed. The critical factor in the evident 
success is the presence of a small group of professional 
‘supervisors’, whose main task is the initiation and support of local 
initiatives and who take care also for incidental links with the 
supportive local authorities. 

The new commons 

The second group of projects emphasizes collective agency 
regarding urban and rural problems. Here social and political 
participation start to merge. In the ‘new commons’ citizens become 
creators, managers and users: Creating green areas, converting an 
empty house into affordable units for students, the elderly or 
migrants, exploiting mini-bus services, and many more. 
 
As Christian Iaione writes: Perhaps we are entering in the “CO-era”, 
where key words seem to be community, collaboration, 
cooperation, communication, commons, co-design, co- production, 
co-management, co-housing, sharing…. All these words recall the 
making, living and growing together571. 
 
Repair Café: Fixing things 
Many useful products like 
clothing, textiles, toys, bicycles, 
furniture, and household 
appliances are discarded as 
waste because people lack the 
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skills or tools to repair broken items. However, there are people who have 
those skills and tools. In 2009, Martine Postma organized the very first 
Repair Café in Amsterdam to connect both kinds of people. Now, 1000 
Repair Café groups operate in 25 countries. On average, groups meet 
once a month with around 25 repairs been carried out, representing over 
200,000 products per year.  
The Repair Café Foundation’s starter kit can be bought for a voluntary 
donation572 Photo: Ilvy Njiokiktjien. Licence onder: CC BY-SA 3.0) 
 
The right to common land or other resources already existed in 
Europe in the Middle Ages and was, as Peter Linebaugh illustrated 
in his book The Magna Carta Manifesto also affirmed in the 
American constitution573. Commons are based on the right to use 
land and other resources without considering them as collective 
property let alone to enable individuals to make money from it574. 
Or in the words of Tine de Moor: In a world where markets and the 
state have started to reach the limit of their capacities to govern 
resources in a sustainable way, society is turning increasingly to 
‘‘joint resource management’’. More and more, collective initiatives 
of ‘‘stakeholders’’, trying to reach their economic and social goals 
via collective action. 
 
The concept of commons has three dimensions:  
• The ‘common pool’ of natural or manmade resource 

themselves; 
• the ’common-property regime’, referring to something between 

private and public property; 

                                                        
572 https://repaircafe.org/en/start/ 
573 https://www.degrowth.info/en/2017/02/commoning-a-different-way-of-living-and-
acting-together/ 
574 https://www.degrowth.info/en/2017/02/commoning-a-different-way-of-living-and-
acting-together/ 

• The ‘common-pool institution’ which is set up to organize the 
use. 

The seminal article The City as a commons by Sheila Foster and 
Christian Iaione, published in the Yale Law & Policy Review in 2016 
describes the origin of the concept of commons and mentions the 
similarities and differences between the view of Elinor Ostrom and 
those of contemporary authors about the urban commons575. The 
latter mainly deal with issues such as urban poverty, gentrification, 
climate change, and migration and the concept of the city as a 
commons that will be discussed later. 
 
Community land trust (London, and many other cities) 
Community Land Trusts (CLTs) are usually based on separate ownership of land 
and of houses. The trust retains permanent ownership of the land while the 
homeowner owns the house and initiates any improvements. The sale of these 
houses is strictly regulated. In the USA about 250 CLTs are active. Cities are 

increasingly 
supporting them as 
they are effective in 
expanding affordable 
housing576. The 
London Community 
Land trust has 
revamped the 
premises of the 
former St. Clement’s 

Hospital into an area with 252 new homes, which are sold at around a third of 
their market value(sic!) 577 Photo: diamond geezer. Licensed by CC BY-NC-ND 2.0 
The largest CHT in the US is Champlain Housing Trust (CHT) in Vermont and 
oversees 565 owner-occupied homes plus 2200 rental apartments. 
 

575 
https://www.dropbox.com/s/zcgpzl1vx5whuow/The%20City%20as%20a%20Commons.pdf
?dl=0 
576 https://www.lincolninst.edu/publications/policy-focus-reports/city-clt-partnership 
577 https://www.londonclt.org 
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The authors depart from Elinor 
Ostrom’s groundbreaking 
research about collaborative 
management of common pool. 
However, they have adapted 
Ostrom eight design principles 
to the urban context578.    
Ostrom focused on close-knit 
communities (principle 1), 
characterized by social control 
and sanctioning (principles 5 
and 6) which allowed the same 
persons to both obey and 
enforce the rules (principle 3). 
These principles have proven 
their value for centuries in the 
management of shared scarce, 
and renewable natural 
resources such as rivers, lakes, 
fisheries, and forests. Cities are 
what we might call 
“constructed” commons, the 
result of emergent social 
processes and institutional 
design.  The process of 
constructing commons—what 

some refer to as “commoning”—involves a collaborative process of 
bringing together a wide spectrum of actors that work together to 

                                                        
578 https://www.thenatureofcities.com/2017/08/20/ostrom-city-design-principles-urban-
commons/ 

co-design and co-produce shared, common goods and services at 
different scales, which are already heavily regulated, complex and 
diverse entities. For the use in urban environments, the recognition 
by a higher authority (principle 7), the importance of multiple layers 
(principle 8), the existence of collective management arrangements 
(principle 3), and resource adaptation to local conditions (principle 
2) are most relevant579.  
 
To further develop the design principles for urban commons, the 
Italian LabGov (Laboratory for the Government of the Commons) 
has built a dataset. To date, 187 have been mapped cities, with 543 
case descriptions and 95 case study analyses. The case studies 
come from different kinds of cities located around the world, and 
include world cities such as Seoul (South Korea), San Francisco 
(USA), Madrid and Barcelona (Spain), Athens (Greece), Nairobi 
(Kenya), Medellin (Colombia), and many others580.  
All data was collected using a common framework. Here is a 
description of the methodology and a summary of the results. This 
collection offers ample possibilities for comparative studies. 
Michael Bouwens, for example, analyzed 40 cases to find significant 
difference between developing and developed countries, but there 
are still plenty of unexplored opportunities for further investigation. 
One of the insights that has come from studying these projects is 
that ecological problems disproportionally affect the poor but that 
solving them also offers economic and social opportunities for 
creating local economies, jobs, skills and income. 
 
 

579 https://www.thenatureofcities.com/2017/08/20/ostrom-city-design-principles-urban-
commons/ 
580 https://commoning.city 
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Energy cooperatives (Lombok, the Netherlands) 

The more than 400 energy 
co-operatives in the 
Netherlands illustrate that 
many citizens do not want to 
rely on public services581.  In 
these co-operatives, local 
residents are producers and 
consumers of energy at the 
same time and they are 
responsible for the storage 
and trading of the surplus of 
energy. Almost 10 years ago 
a number of residents from 

Lombok, a neighbourhood in Utrecht started to cover roofs of houses, schools 
and other buildings with solar panels. By connecting these sources, a small locally 
owned ‘virtual’ energy company was established that currently serves 3,000 
households. In 2014, a smart grid was rolled out. A smart grid is a partially 
isolated part of the main grid in which locally produced electricity is distributed, 
stored and exchanged with the main grid.  Devices in households that produce 
energy (solar panels) and use and store energy (electric cars and boilers) can be 
regulated from a central point to balance supply and demand. This is fully-
automated and managed by software582. Recently, the neighbourhood made 
available 20 electric cars for energy storage and car-sharing  
 
Many of these projects are also documented in a fascinating book, 
edited by Sharable in which these experiments are described in 
detail. The examples, regarding the repair workshops, the 
community land trust, the reuse of vacant lots in New York City and 
the Miethäuser Syndikat come from this book that can be 
downloaded for free. 

                                                        
581 http://smartcityhub.com/technology-innnovation/smart-grid/ 
582 https://irissmartcities.eu/content/lomboxnet-lom-nederlands 
583 https://www.shareable.net/sharing-cities/ 

Recently Sharable published another must-read, The Urban 
Commons Cookbook that deals in depth with eight examples583. Its 
added value is that these examples are framed within the 
theoretical principles of the commons584. At the same time the 
book offers valuable advices for all those people who think about 
applicating their own ideas, together with others. The eight 

584 Mary Dellenbaugh-Losse, Nils Eyk Zimmermann and Nicole de Vries: The Urban 
Commons Cookbook: 

Strategies and Insights for Creating and Maintaining Urban Commons. Sharable 2020 : 
http://urbancommonscookbook.com/urbancommonscookbook.pdf 

Principle 1: Collective governance refers to the presence of a multi-
stakeholder governance scheme whereby the community emerges as an actor 
and partners up with at least three different urban actors. 
 
Principle 2: Enabling State expresses the role of the State in facilitating the 
creation of urban commons and supporting collective action arrangements for 
the management and sustainability of the urban commons. 
 
Principle 3: Social and Economic Pooling refers to the presence of different 
forms of resource pooling and cooperation between five possible actors in the 
urban environment. 
 
Principle 4: Experimentalism is the presence of an adaptive and iterative 
approach to designing the legal processes and institutions that govern urban 
commons. 
 
Principle 5: Tech Justice highlights access to technology, the presence of digital 
infrastructure, and open data protocols as an enabling driver of collaboration 
and the creation of urban commons. 
. 
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principles of Elinor Ostrom’ (see at the previous pagebox) have 
been revised based on the case studies585.   

The next stage: the Co-city 

Each city that sees the number of its commoning projects grow will 
benefit from this, still without the need to change its administrative 
organization. However, there is still much to be gained here. The 
city of Bologna has started to adapt its administrative organization 
to the existence of its many commons. In the long run this process 
is an example for other cities586.  
 
 
Since 2011, the City of Bologna has started to give commons a 
formal status. This resulted in the establishment of a regulatory 
framework, the Bologna Regulation on civic collaboration for the 
urban commons, which can be read here587. Its main regulatory tool 
are pacts of collaboration, through which the city and citizens 
(informal groups, NGO’s, private entities) agree on a set of activities 
and responsibilities regarding a specific urban common (green 
spaces, abandoned buildings, squares). Since the approval of the 
regulation, hundreds of pacts have been signed. The city provides 
what the citizens need – from materials and tools to business and 
financial planning assistance – and the citizens provide their time 
and their skills. 
 
 

                                                        
585 https://www.thenatureofcities.com/2017/08/20/ostrom-city-design-principles-urban-
commons/ 
586 https://labgov.city/explore-by-lab/bolognalab/ 

596 Acres (New York City) 

In every city, particularly in low-income areas, there are hundreds of vacant lots 
One was in Paula Segal’s neighborhood in Brooklyn. She organized a 
neighborhood meeting, which eventually resulted in Myrtle Village Green, a half 
a hectare-space with flower beds, an outdoor movie screening area, a pumpkin 
patch, and an educational farm.  
She did not stop here and discovered that there are 596 acres of public land 
waiting for reuse and soon after 596 Acres was born588. She gathered information 
about the lots and put signs on the fences of vacant city-owned lots that say, 
“This land is your land”. She is available to support residents through the 
bureaucratic mazes.  Since 2011 groups of citizens have begun campaigns to 
transform over 200 sites and 39 new community-managed spaces are already 
thriving. They will be permanently preserved as community spaces by the New 
York City municipal government. A dozen cities around the globe, including 
Philadelphia and Melbourne have implemented a comparable strategy. 
 

587 http://labgovcity.designforcommons.org/wp-
content/uploads/sites/19/bolognaregulation.pdf 
588 http://596acres.org 
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Mietshäuser Syndikat (MHS) in Germany 
As many self-organized social co-hausing projects fail a supporting institution was 
founded to overcome the challenges in the critical early phases, in terms of 
dealing with legal issues, finances, and group dynamics.  A legal construct 
stipulates that each cohousing project is considered an autonomous enterprise 
that owns its real estate. To join MHS, the project needs to be self-organized by 
its residents, and a house and a financing plan must be on hand. Once the 
cohousing project has a secure financial basis, it needs to support new projects 
that are in an early stage. Since 1983, the network has grown to consist of 111 
cohousing projects with a total of about 3,000 residents589. 
In the Netherlands, the Stad in de Maak foundation has comparable objectives as 
the Miethäuser Syndikat590. 

Grethergelande, Freiburg, The first project of the Mietshäuser Syndikat. 
Photo: Mietshausersyndikat. 
 
The CO-Bologna process was launched in 2015 with the aim of 
moving from the growth of urban commons to the development of 
the City as a Commons. In such a city, decision-making is distributed 
throughout the city that becomes a network of urban commons. 

                                                        
589 https://www.syndikat.org/en/ 
590 http://www.stadindemaak.nl/wp-content/uploads/2018-SidM-NL-A5-web.pdf 

The CO-Bologna process is intended in the long term to transform 
city government in the long term into an institutional ecosystem 
based on sharing, collaboration and polycentricism591.  
 
A first step was creating six distinct to complement the role of the 
city government. These districts, each with have their own councils 
and presidents, act as local hubs that are attuned to 
neighborhoods’ individual needs. They can better allocate the 
resources of the city and contribute to a renewed sense of 
community and shared purpose. Following this reform, six 
laboratories were established, one in each district, to foster 
connections between the local government and citizens. They serve 
as centers of collaboration where staff members help citizens refine 
and develop their ideas. 
 
City laboratories 
City labs can be found in many places. In Bologna, these are organized at 
neighborhood level and they have a direct relationship with existing and 
future commons. The Delft Design Lab Participatory City Making also 
starts from the philosophy of democratic participative 'city making'. It 
combines two methodical approaches: transition studies and design 
thinking. Special attention is paid to young people who often feel 
somewhat uncomfortable with these types of initiatives. These workshops 
increase the ability and the willingness to participate in urban 
development projects. It is therefore desirable to encourage participants 
to get to work immediately in practice afterwards. In Bologna, this is 
certainly not a problem (taken from an article by Ingrid Mulder, director 
of the Delft City Lab in the Tijdschrift voor Positieve Psychologie, February 
2020)  
 

591  http://labgov.city/wp-content/uploads/sites/19/Protocol-.pdf 
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The Civic Imagination Office is another initiative that monitors the 
laboratories and works to encourage citizen participation, and also 
opened up a participatory budgeting process. This allows all 
residents, regardless of how long they have lived in the city to 
propose and vote on the citizen-led projects that they most want to 
see come to life. Finally, there is IncrediBOL! that supports creative 
startups with free space in the city, money or consulting services592. 
For instance, Incredibol! has transformed an abandoned market 
into the Mercato Sonato, a multi-purpose space, which makes 
classical music more accessible to residents. 
 
The new regulations and infrastructure have enabled a wave of 
citizen-driven projects that are on their way to transform the city. 
More than 480 collaboration pacts have been implemented, 
including the cleaning of 15,000 square meters of city walls and the 
renovation of 110 city benches. As a result of the collaboration 
between citizens, city government, businesses, and nonprofit 
organizations, citizen-led efforts have gone beyond physical  

                                                        
592 https://citiesofservice.org/wp-
content/uploads/2019/01/Bologna_Cities_of_Service_Case_Study.pdf 

 
improvements. Outcomes range from new services to small 
businesses to public spaces reimagined as cultural institutions, such 
as a former market turned into a concert hall used by hundreds of 
local musicians. 
 
Alongside, a short video gives an impression of the development of 
the Co-city process that so far seems to have led in many small 
processes and a more workable relation between active citizens 
and the government. Because of its many citizens-initiated activities 
in 2018 Bologna, became Engaged Cities Award Winner. 
 
Bologna has enabled thousands of citizens to become co-makers of 
the city. The city has been an example for many other cities within 
and outside Italy. However, it was not the only city that empowered 
citizens. Some examples593: 
In Athens, SynAtina, has been developed as an online-platform 
since 2013 and allows citizens to map their activities, announce 

593 https://www.shareable.net/sharing-cities/ 

https://youtu.be/vfxHfxYQyH8
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events, submit ideas for city improvements, and connect with 
volunteers and funders. So far (Februari 2020) 4073 projects have 
been posted on SynAthina by more than 443 self-organized civic 
groups. 
 
In Brazil, Porto Alegre has become one of the forerunners of 
participatory budgeting. The process follows an annual cycle. In 
April and May, citywide assemblies meet to set priorities, select 
councilors, and perform local-level budget reviews. In May and July, 
assemblies consolidate priorities and elect delegates to participate 
in the funding request review process. Approximately 50,000 
residents decide (out of 1.5 million) how $200 million is spent 
annually. Due to participatory budgeting, more funds are allocated 
to health and sanitation. The success of participatory budgeting in 
Porto Alegre has inspired 1,500 instances of participatory budgeting 
worldwide. 
In South Korea, Seoul launched the Metropolitan Government 
Ordinance on the Promotion of Sharing with the aim of maximizing 
joint resource utilization, restoring communities and revitalizing the 
regional economy594. Organizations that plan to address social 
issues through sharing can apply for funds and use public facilities 
at a reduced fee to serve the public interest595. 
The heart of sharing city Seoul is ShareHub, an online platform that 
connects users to sharing services. After having existed for nearly 
five years, ShareHub has served millions of visitors and has played a 
key role in promoting sharing policies, projects, and culture in 
Seoul596. 

                                                        
594 
http://legal.seoul.go.kr/legal/english/front/page/law.html?pAct=lawView&pPromNo=119
1 

Co-cities: still one bridge too far? 

Everyone who visits the Co-city website will be impressed by the 
large number of commoning processes in more than a hundred 
cities worldwide. The same applies to the aforementioned Sharable 
publication. Thousands of citizens worldwide are involved in 
projects, varying from retrofitting an empty school to a building a 
local network of urban farmers. Commons are growing fast, but the 
concept of the City as a Commons is still in its early stages. The 
growing number of commons still has essentially not yet changed 
the essence of urban government. Although in Bologna the 
government became decentralized and therefore more sensitive to 
the needs and wants of citizens. But nowhere has the ‘city hall’ 
been replaced by a distributed network of ‘city houses’, as Christian 
Iaione is fancying. In fact, Iaione is realistic and is distinguishing four 
stages through which a co-city might emerge slowly597. 
• Sharing and participation: The joint use of available resources, 

which is in essence what happens in Barking and Dagenham; 
• Collaboration in the creating and managing resources, which is 

characteristic of most examples of commoning discussed so far; 
• Cooperation, based on a certain degree of division of labor and 

subsequent institutionalization, for instance a group of 
entrepreneurs in Bologna who are revitalizing a shopping center 
of a group of consumers who organize the production or 
distribution of energy in their neighborhood; 

• Poly-centricity, the development of the government of a city (or 
part of it) from the multitude of cooperatives in order to 

595 http://english.seoul.go.kr/policy-information/key-policies/city-initiatives/1-sharing-
city/ 
596 http://sharehub.kr/homeEn/shareHomeEn.do 
597 https://labgov.city/category/commonspress/page/4/ 
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coordinate them and to provide the basic basic functions, such 
as the police. 

 
At the moment, the first and second stages are in full development 
and there are more and more examples of commoning at the third 
level. The fourth level hardly exists and should not be confused with 
decentralization. 

 
Centralized, decentralized and distributed systems. Source: Silke Helfrich: 
Imagining the (R)Urban Commons598 
 
In my opinion, many cities can take an example from the Bologna 
experience. The city government has been facilitating the growth of 
commons for years; it has changed its organization from centralistic 
to decentralized and the emergence of a distributed (poly-centric) 
alternative is seen as an organic process following the further 
growth of the commons in the first to third stage. 

                                                        
598 https://www.enainstitute.org/wp-content/uploads/2019/03/CO-CITY-OPEN-BOOK-The-
City-as-a-Commons-Papers-1.pdf 

Commoning and the humane city 

Participation, collaboration, cooperation and distributed 
government are based on the idea of sharing of goods, spaces, 
commodities and power, as Duncan McLaren and Julian Agyeman 
explain in their seminal book Sharing Cities. In the first chapter, 
they outline the sharing scene in San Francisco that has emerged 
during the last decade as an alternative for owning. However, the 
idealist dream of sharing cars, apartments and more eventually 
became reality in capitalist ventures called Airbnb, Uber and Lyft. 
Or as stated in the aforementioned publication by Sharable, Sharing 
Cities. Activating the Urban Commons: Once billions of dollars in 
venture capital started to flow into these once fragile and 
communitarian-minded startups, the concept of sharing became a 
moral cover for a particularly aggressive extension of business as 
usual (page 30).  Something happened that the initiators did not 
fancy bud made them billionaires, which in retrospect can be 
considered as a wrong form of institutionalization.  
The alternative? Think of a group of people who share their 
apartments to create affordable opportunities for holidays. To 
manage the rapid growth of the group they hire some staff and opt 
for a cooperative organization the venture. This policy kept prices 
low instead of allowing billions to leak away to the management 
and the shareholders.  
 
Given the benefits to society from sharing, the California way of 
doing it has derailed:  A common service from and for its users has 
turned into a privately-owned company for the benefit of a few. 
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Unfortunately, all shared or communal activities that become 
successful and start generating financial benefits can derail in the 
same way as soon as the financial value for a few displaces the 
initial value for the commoners. Shared or communal owned 
activities lose their humanizing potential as soon as they become 
subservient to their financial returns. Commoners must be vigilant 

about this threat, secure the right of its participants decision-
making rights, and share its proceeds and continue to reap the 
benefits of the shared activity, whatever it may be. 
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Direction for city actions: Empowering citizens 

Topic City action focused on improving participation and place-making Supporting tools and enabling technology in 
particular 

63. Participation and 
commoning  

Promotion and self-reliance and self-responsibility for certain 
communal activities. A large-scale community development project 
can be found in the London borough of Dagenham and Barking599. 

 

64. Facilitating civil 
action 

Helping commoning projects germinate by creating an independent 
facility in each neighborhood that supports residents in setting up 
participatory activities and makes efforts to ensure their continuity, 
also through cooperation with other (municipal) bodies and, for 
example, knowledge institutions600. 
Making legal agreements to settle facilities, support, intended 
results and possible financing.  

 

65. The city as a 
common 

Facing how the municipal organization can adapt eventually to the 
growth of the number of commons and other citizens' initiatives by 
a decentralized and networked form of urban government. 

 

 
 
  

                                                        
599 http://www.participatorycity.org/tools-to-act 
600 http://www.participatorycity.org/tools-to-act 
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Figure: The Ascent: A community of storytellers documenting the journey to 
happiness and fulfilling 
 

                                                        
601 https://medium.com/@avivash/what-drives-police-to-abuse-power-3d0ec6b4ecf5 

14.  
Crime, police and 
politics:  
Safe cities 
Challenges 
 
For many, the fear of being confronted with some form of crime 
significantly diminishes the quality of life. 

The main characteristics of high crime neighborhoods are poverty, 
poor housing, unwanted parenting and parental controls, lack of 
social control, unemployment, alcohol consumption and drugs. 

Protection against crime - violence, robberies, burglaries, blackmail 
and theft - cannot be expected primarily from the police and the 
judiciary, despite the best technological support, but from a society 
with more equality and sufficient income, adequate housing and 
good housing. education for everyone. 

In some countries, including the United States, where police action 
claimed 1,100 victims in 2017, the police themselves are 
threatening to become a source of violence and an organization 
that oppresses sections of the population601. 
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A pleasant and safe environment to live. For many people this 
desire is at the top of their wish list. Otherwise, according to The 
World Health Organization, interpersonal violence is a leading cause 
of impaired quality of life and mortality in the world, especially 
among people between 15–44 years. In 2000, homicides resulted in 
half a million deaths worldwide; almost twice as many as in wars 
during the same year602. 
 
Data from the European Union (EU) show moderate reduction in 
crime. Car thefts fell by 36 % between 2008 and 2016, robberies fell 
by 24 %. Both trends flattened after 2010. The number of 
intentional homicides in de EU was about 5200. Overall, there has 
been a downward trend since 2008. Yet, police-recorded sexual 
violence in the EU shows a steady rise of 26 % between 2013 and 
2016603.  

Causes of criminality 

Before discussing solutions, I look at what research has to say about 
the causes of criminality.  
 
It is important to realize that factors that are seen as the causes of 
criminal behavior do not invariably result in it. Instead, they 
increase its risk. A distinction must be made between proximate 
causes, which immediately precede criminal behavior and factors 
that are distal in a varying degree, though not necessarily less 
influential or important. 

                                                        
602 https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11133-0/fulltext 
603 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Crime_statistics 
604 https://www.bocsar.nsw.gov.au/Documents/CJB/cjb54.pdf 

The table below summarizes the essence of research publications 
from recent years, ignoring details604. 

 
Crime is related with inequality, poverty, poor housing, 
unemployment, and use of alcohol and drugs. These are therefore 
the most important characteristics of neighborhoods with a lot of 
crime. For residents of these neighborhoods, these circumstances 
impede a decent life605. ‘Economic stress’ influences the quality of 
the parent-child relation. Poor parent-child attachment, insufficient 
parental supervision also with regards to alcohol and drugs and 
inconsistent discipline all increase the risk of involvement in crime 
of young people and lower the prospect of a successful career at 
school and elsewhere. 
 
In neighborhoods where these problems are commonplace, there is 
also a lack of informal social control by local residents and young 
people seek refuge in gangs and other criminal organizations that 
further increase crime, both in their own neighborhood and 
elsewhere. 
 
According to an Australian study, most criminal acts are committed 
by persons younger than 20. 29% of them has been involved in 

605 https://medium.com/@bikomandelagray/when-poverty-becomes-criminality-
4c712ac1334e 
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criminal activities at least once. However, 70% of all juveniles who 
appear in a children’s court do not return there. Most crimes are 
committed by a relatively small group. A study from Sweden, which 
analyses crime in the period 1973 – 2004 revealed that 3,9 % of the 
population were convicted for a total of 93.643 violent crimes. 
However, 25% of this group was responsible for 63% of all violent 
crime606. 
 
Studies of the development of the violent crime numbers in the 
past decades make it possible to gain a deeper insight into the 
distal causes of crime607. In the second half of 20th century, the 
crime in the US increases year by year. In the nineties, however, a 
decline began and, crime is now at historic lows today in many 
places. In New York City, for example, there were more than 2,200 
homicides in 1990. In recent years, there have been fewer than 300 
a year.  
 
Levitt investigated every possible reason for this decline and in 
2001608 he and Donohue he concluded in a scientific publication 
that the overwhelming explanatory factor was nothing else then 
the legalization of abortion609. At its peak in 1990, there were 1.5 
million abortions in the US, compared to 4 million live births. They 
related this to the extensive literature that gives evidence that 
unwanted children are disproportionately likely to engage in 
criminal behaviors, mainly because of the already mentioned weak 
parent-child attachment. And it is exactly this group of children that 
is radically diminished due to the legalization of abortion. 

                                                        
606 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3969807/ 
607 https://medium.com/s/freakonomicsradio/abortion-and-crime-revisited-c33c70e2b447 
608 https://www.aeaweb.org/articles?id=10.1257/089533004773563485 

In a recent update of their earlier publication Levitt and Donohue 
confirm the strength of the relationship between abortion and 
crime for the period between 1997 and 2014: In states with the 
highest abortion rates, crime rates were 60 percent lower than in 
states with the lowest percentages610. 
 
It is importance to warn against a mono-causal reasoning about the 
causes of crime. Economic stressors such as poverty, 
unemployment and debt can lead to crime, for instance because 
they weaken the parent-child attachment. However, most poor 
people follow the law and care for their children. Attachment 
problems in parent-child relations also occur in well-to-do families. 
It is the frequency and the cumulation of stressors that counts. 
 
Awareness of the economic causes of crime is growing worldwide 
but it is astonishing that the – albeit complex - relation between 
economic stressors and criminal behavior does not play a central 
role in policy. In essence, the ultimate requirements for reducing 
crime and improving safety are: Sufficient income, adequate 
housing, fulltime and affordable day-care services, especially for 
‘broken families’ and unmarried mothers, and ample opportunities 
for education of girls.  
Care for juveniles who have committed their first crime also is of 
utmost importance, because a humane approach will prevent most 
of them making a mistake again. At the same time, society must be 
protected against the relatively small group of repeat offenders, 
who are responsible for most crimes, in particular violent crimes. 

609 https://www.nber.org/papers/w8004 
610 https://www.nber.org/papers/w25863 
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Social capital 

The more intensively residents of a neighborhood interact and have 
a look at each other’s belongings, the less crime gets a chance. It is 
even better if they also keep an eye on the activities of the youth. 
Social control has always been a mighty weapon against crime611. 
To create a safe living environment, contacts do not have to be 
limited to neighbors.  A study among the 12 Dutch ‘safest’ 
municipalities – according to the National Safety Monitor – has 
shown that close cooperation between inhabitants and the police 
at neighborhood level contributes to safety and to feeling safe. 
Other conditions are the visual presence of police (preferably at a 
cycle instead of in a car), detailed knowledge of and communication 
with youth groups that occasionally cause problems, offering 
shelter to homeless people to prevent drugs-related crimes and 
high priority to combatting violence and burglary.  

Assessment of security regarding criminal behavior of 60 world cities: The 
Economist 

                                                        
611 https://medium.com/s/social-network-theory/social-capital-and-norms-how-we-
police-our-networks-9cae2de641d 
612 http://safecities.economist.com/safe-cities-index-2017 

A neighborhood-oriented approach does not depend on the size of 
the city. For this reason, Amsterdam, the most unsafe city in the 
Netherlands, is one of the safest cities in the world612. For cities in 
Latin America, amid a wave of crime and violence, the price of this 
disruption is high. A recent study shows that crime and violence in 
Latin America costs on average of 3% of GDP per year, which is 
around $261 billion for the region. Cities in Latin America and Asia 
invest large sums in technological equipment to fight crime. 
Medellin, the former capital of crime achieved significant 
improvements by tackling the roots of crime: Poverty, drug 
trafficking and social contacts613. Intervention programs that 
strengthen social capital take place elsewhere. 
 
APPS Program (Applications for Purpose, Pride and Success) in Columbus 
The mission of the APPS program is to reduce crime and violence by 
creating protective conditions in the lives of young people in Columbus 
aged 14-23614. The initiative’s prevention strategy consists of street-level 
violence interruption and conflict mediation by trained intervention 
workers, who are building on relationships with high-risk youth. In 
addition, the APPS program offers educational, recreational, skill training 
and arts activities in four community centers. 
 

 
 

613 https://dkf1ato8y5dsg.cloudfront.net/uploads/5/82/safe-cities-index-eng-web.pdf 
614 https://www.beesmart.city/solutions/apps-program 
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The role of the police 

The fight against crime in our society is a primarily a battle against 
criminals with the use of traditional and advanced technological 
means. In general, the police are considered the main player, 
almost automatically on the right side. However, there is a growing 
risk – at least in some countries, including the United States - that 
the police themselves becomes a disproportionate source of 
violence and an organization that suppresses parts of the 
population615. For many colored citizens in the US, the police do not 
represent ‘the good guys’, but it has become part of a hostile state 
power616.  Below, I pay attention to the police in the US, because 
developments in that country are copied elsewhere. In many 
countries, including the Netherlands, the police are a much more 
integrated part of society, albeit its masculine and authoritarian 
culture prevents smooth integration of representatives of 
minorities and women.  

 
 

                                                        
615 https://medium.com/@avivash/what-drives-police-to-abuse-power-3d0ec6b4ecf5 
616 https://medium.com/@avivash/what-drives-police-to-abuse-power-3d0ec6b4ecf5 
617 https://medium.com/s/story/slavery-and-the-origins-of-the-american-police-state-
ec318f5ff05b 

Historically, police are the protector of state power in most 
countries and are equipped to suppress resistance617. Early police 
organizations in the US wore the same blue uniforms as the former 
slave patrols. In most countries, the police are organized on the 
model of a military hierarchy. To be part of the police, officers must 
obey orders in the first place, which is detrimental to the 
development of a personal moral agency618. 

Artwork Nafis White: “It Doesn’t Show Signs of Stopping” 
 
In 2017, police action in the US led to an unprecedented number of 
1100 of deadly victims, mostly colored people. Moreover, the police 

618 https://extranewsfeed.com/all-cops-are-bad-how-modern-police-institutions-negate-
moral-responsibility-700629756fa4 
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have been involved in racial profiling for decades. Between 2004-
2012, the New York police checked more than 4.4 million residents. 
The lion’s share did not result in further action. In about 83% of 
cases, the person stopped was black or Latino, although the two 
groups together account for just over half the population. 

Rules of conduct to reduce the number of fatalities 

of police operations  

Scientist have established eight rules of conduct that can stop the 
number of deaths by the police and more in general contribute to a 
more positive image619.  
• Require officers to de-escalate situations before resorting to 

force. 
• Limit the kinds of force that can be used to respond to specific 

forms of resistance. 
• Restrict chokeholds. 
• Require officers to give verbal warning before using force. 
• Prohibit officers from shooting at moving vehicles. 
• Require officers to exhaust all alternatives to deadly force. 
• Require officers to stop colleagues from exercising excessive 

force. 
• Require comprehensive reporting on use of force. 
 
The researchers wanted to know in which degree these rules where 
implemented in the 90 police districts that they studied. It turned 

                                                        
619 https://medium.com/theintercept/here-are-eight-policies-that-can-prevent-police-
killings-b94fe8b2bdf3 
620 https://www.prisonpolicy.org/blog/2017/12/28/investigative-reporting-
2017/?utm_medium=website&utm_source=archdaily.com 

out that no department had implemented all. De-escalating 
situations or exhausting alternatives before resorting to deadly 
force were required, respectively, in only 34 and 31 departments. 
Only 30 departments required officers to prevent a colleague from 
exercising excessive force, and only 15 departments required 
officers to report on all uses of force, including threatening civilians 
with a firearm.  
Researchers calculated on average that the adoption of all eight 
requirements could lead to a 72% reduction in killings. 

Prisons 

The US justice system is under great scrutiny and under pressure to 
reform thanks to initiatives such as the Art for Justice Fund, the 
Open Society Foundations, and many reports620. However, one 
aspect is largely overlooked: The design of prisons621. The American 
system is harsh and brutal. It is not surprising that most people 
leave a prison as a criminal for life. Since 2016, none other than star 
architect Frank Gehry (Guggenheim Bilbao!) has focused on this 
topic. The efforts of Gehry, together with his students, are 
illustrated in the documentary Frank Gehry: Building Justice. What if 
we start treating people like human beings—what would prison look 
like? asks Gehry in the documentary. In the documentary we see 
how Gehry’s students visit Scandinavian prisons, which offer a 
better correctional model based on healing instead of hardship. 

621 https://www.archdaily.com/920799/documentary-film-explores-how-architects-can-
help-reform-the-criminal-justice-
system?utm_medium=email&utm_source=ArchDaily%20List&kth= 
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Part of this documentary can be viewed below622. 

 

 
 

Impact of the police academy 

Susan Rahr’s swapped her role of sheriff of King County, 
Washington, with that of head of a regional police academy. She 
had been annoyed for years by the ease and eagerness of the use of 
violence by police officers and assumed that the police academy 
could make a difference. When she entered the academy, her first 
impression was the dominance of a militaristic culture. Compliance 
was based on the threat rather than on ethical principles. 
 

                                                        
622 
https://www.youtube.com/watch?time_continue=6&v=pnUW6bQT_m4&feature=emb_lo
go 
623 https://medium.com/upstanders/the-empathetic-police-academy-266e7f47e44b 

Her intention, which attracted national attention was to implement 
the concept of police as guardians: complete police officers with a 
wide range of skills, who are wise and humane at the same time623. 
To achieve this goal, she added exercises to the program to deal 
with tense situations without resorting to coercion, striving to solve 
a problem without making an arrest, and seeing interactions with 
police through the eyes of a victim. 
 
In an interesting interview624 with five representatives of groups 
who feel victim of the US legal system, no one disputes the role of 
the police as just. But all participants argue in favor of civil 
oversight, meaning that municipalities decide what a safe society is 
and with which methods the law is enforced. 

The role of technology 

Given this background, it is not easy to share the enthusiasm of 
‘smart city’ adepts with the benefits of technology to combat 
crime625. Technology will not erase crime and criminal organizations 
will ultimately surpass the technological expertise of the police. It 
also does not solve problems caused by poverty, disintegrated 
families, gender-related and other violence, and addiction that 
cause crime. However, technology might be an additional tool 
within a humane approach, given its reliability and the integrity of 
those who deploy it. Below, is a brief overview of current trends in 
technology deployment.  

624 https://medium.com/embrace-race/black-native-lgbtq-immigrant-and-masa-
community-organizers-weigh-in-on-policing-2ece3f7b1483 
625 https://blog.sbo.nl/veiligheid/de-slimme-en-veilige-stad/ 

https://www.youtube.com/watch?time_continue=6&v=pnUW6bQT_m4&feature=emb_lo
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Solving crimes 

The speed with which the police arrive at the scene of a crime 
influences the chance of its resolution.  Sometimes offenders can 
still be found or their tracks are still fresh. For this reason, cities 
equip crime-prone streets with gunshot detectors.  
 
Shot spotter 
To detect gunshot activity, approximately 30 - 40 acoustic sensors per 
square kilometer are required. These acoustic sensors record noise, 
location and time. When a weapon is fired, audio triangulation locates the 
correct location and machine learning algorithms analyze the sound. 
There are only 45 seconds between the moment the shots are fired and 
the alarm goes off at the nearest police station626. The short video below 
shows how the shot spotter works627. 

 
 
 
 

                                                        
626 https://www.beesmart.city/solutions/shotspotter 
627 https://www.nbcnews.com/news/embedded-video/mmvo45018693978 

There are other tools that support criminal investigation. Each 
crime leaves a footprint, sometimes literally, and technology like 
the Criminal Finder helps to find the owners of that footprint. 
 
Criminal Finder 
The Criminal Finder is an artificial Intelligent solution capable of 
finding criminals by looking at an alarm or a first information report. 
It takes data related to crimes done by different criminals and 
organized gangs as input, looks for patterns with machine learning. 
When a new crime is reported, it can be fed into this trained model 
to find out if the crime might have been done by a known 
criminal628. 

Crime prevention 

Crime prevention is the ultimate goal of police activity, albeit this 
goal is far beyond reach of the police alone and without dealing 
with the roots of crime. Nevertheless, nobody will deny that 

 
628 https://www.beesmart.city/solutions/criminal-finder 

https://www.nbcnews.com/news/embedded-video/mmvo45018693978
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preventing crime opportunities is worth pursuing. A rather 
elementary example of crime prevention is mapping data on the 
times, locations and nature of past crimes to provide insight where, 
and at what times, police patrols should patrol, in order to optimize 
the use of resources. Sometimes, these data are communicated 
with the public. The mobile app CrimeRadar discloses real-time 
danger zones in Rio de Janeiro that the public can better avoid. 
 
CrimeRadar 
CrimeRadar uses algorithms to predict crime patterns based on crime 
records629. The application estimates the likelihood of future crime, based 
on a mathematical assessment of the location, timing, and characteristics 
of millions of specific crime events (i.e. homicide, assault, kidnapping, 
robbery, rape) from January 2010 to April 2016. After this date the 
underlying dataset is not being updated, for unknown reasons. Citizens 
who use this app know when they better avoid certain places. 

                                                        
629 rio.crimeradar.org/about 

Predictive policing 

Predictive policing includes mathematical methods and other 
analytical techniques to identify potential criminal activities. It 
includes methods for predicting crimes, offenders, and victims of 
crime. 
 
The New York police deploys an advanced specimen of predictive 
policing that operates a so-called criminal group database. One 
percent(!) of the people in the database are white, 66% are black, 
and 31.7% are Latino.  
 
With this system the police 
can immediately obtain 
detailed information being 
followed or arrested. The 
system is connected to 9,000 
video cameras in New York 
City. It also has access to data 
from 2 billion license plate 
readings, 54 million 
emergency calls, 12 million 
detective reports, 11 million 
arrests and 2 million warrants.  
A machine learning algorithm known as Patternizr connects 
potential criminal suspects with unsolved crimes to speed arrests 
and close old cases.  The algorithm is trained on a decade of historic 
police data from manually identified crime patterns. Patternizr was 
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commissioned in 2017 with the help of one hundred civilian 
analysts. The initial development costs were $350 million. 
Many other cities implement similar systems, for instance York630 
and Glasgow631. A fully operational system, albeit technologically 
less advanced can be found in Moscow632.  
The Moscow video surveillance system 
The system – which costs $ 250 million- uses 128,000 (!) video 
surveillance cameras in public areas, courtyards, entrances, schools and a 
further 9,000 cameras in transport hubs, the metro, and cultural and 
sport and social facilities. It can identify faces and supports a wide array of 

policy duties, such as 
automatically producing fines, 
recognizing whether seat belts 
are fastened or not and if a 
person is talking on a mobile 
phone. Currently, the cameras 
are used to check if the trash is 
collected and they register and 
red-light running and driving too 
fast.  Roughly 75,000 fines are 
imposed per day. 
 

These advanced systems are operating too short to evaluate their 
efficacy. Police officers themselves report a significant drop in 
criminal activities. However, a study from the Max Planck Institute 
for Foreign and International Criminal Law after three years 
concludes not to be able to make definite statements about the 

                                                        
630 ttps://www.beesmart.city/solutions/york-regional-police-yrp-business-intelligence-bi-
initiative 
631 https://www.beesmart.city/solutions/glasgow-operations-centre 
632 https://www.mos.ru/en/news/item/20619073/ 
633 https://www.ifmpt.de 

efficacy of the software. The 3-year pilot project has entered a 
second phase in 2018633. 

The need of civilian oversight 

In the US sepsis reigns over the integrity of the technological 
system, and a number of cities, like Seattle, Oakland, Berkeley and 
Davis have mandated civilian oversight of new forms of police 
surveillance. They all have barred municipal police from deploying 
new surveillance technology without approval from the local 
government. 
 
In New York, a bill to regulate the use of machine learning and 
artificial intelligence, the Public Oversight of Surveillance 
Technology Act (POST) was first proposed in 2017634. Unlike the 
ordinances in San Francisco and Oakland, the New York City bill 
requires only that the police disclose basic information about the 
technology that is being deployed. It does not condition the use of 
new surveillance technology on the approval of the City Council635.  
 
The Legal Defense and Educational Fund, a prominent civil rights 
organization in the US, urged the city administration to ban the use 
of data derived from discriminatory or biased enforcement 
policies636. 

634 
https://en.wikipedia.org/wiki/Police_surveillance_in_New_York_City#Governance_/_Polic
y 
635 https://www.brennancenter.org/sites/default/files/analysis/Fact-Check-The-POST-Act-
National-Security.pdf 
636 https://www.sfchronicle.com/politics/article/San-Francisco-bans-city-use-of-facial-
recognition-13845370.php?psid=4m7j0 
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While the deliberations in New York are continuing, San Francisco 
went a few steps further, and became the first city to ban the use of 
facial recognition technology by the police and other 
public agencies637. The city council agreed that facial recognition 
once might become a valuable tool. However, at this time it cannot 
be ensured that facial recognition will be used responsibly and 
without discriminatory effects. Simply for the fact that the 
technology is not ready for it: Experts acknowledge that the 
artificial intelligence underlying facial recognition systems still 
struggles with accuracy, particularly when it comes to identifying 
the faces of people of color — who are the people most likely to be 
affected by it638.  
 
Rekognition: Amazon’s face surveillance technology 
In a test last year by the ACLU, Rekognition, Amazon’s facial recognition 
software falsely matched the faces of 28 members of U.S. Congress to the 
mug shots of people who had been arrested. The mismatches 
disproportionately affected representatives of color639. 

                                                        
637 https://www.sfchronicle.com/politics/article/San-Francisco-bans-city-use-of-facial-
recognition-13845370.php?psid=4m7j0 
638 http://proceedings.mlr.press/v81/buolamwini18a/buolamwini18a.pdf 

The Georgetown’s Center on Privacy and Technology concludes that 
since 2016, the world has seen such a dramatic range of abuse and 
bias in facial recognition that local, state, and federal governments 
should place a moratorium on the technology640.  

Private domain 

While resistance to facial recognition based on algorithms and 
machine learning is growing rapidly in the public domain, the 
commercial applications of the technology are booming. This 
technology, for example, promises an alternative to failing police 
intervention against shoplifters. 
 
Facewatch 
Facewatch is a facial recognition company in the United Kingdom. The 
cloud-based security system for face recognition protects businesses 
against crime. The system sends immediate alerts when persons involved 
in shoplifting and other criminal activities enter the premises641.  

639 https://www.georgetowntech.org/news-fullposts/2019/5/16/may-16-2019 
640 https://www.georgetowntech.org/news-fullposts/2019/5/16/may-16-2019 
641 https://www.facewatch.co.uk 
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Aside from reliability, these systems put the clerk in an impossible 
position. it is asking too much that a store clerk refuses a customer 
based on a warning from the system. The police do not intervene in 
time, and physical resistance is a bad idea. In a department store, 
safety officers can stalk suspects in an obtrusive way until they 
leave the premises to find opportunities elsewhere. 

Safety in the humane city 

The reduction of crime is not primarily to be expected from 
effective police work, despite the best technological support, but 
from a society with more equality and sufficient income, adequate 
housing and good education for all. 
 
It would be naïve to believe that less inequality and improved 
income, jobs and housing for the poorest groups will completely 
eliminate crime. Greed, sensation seeking, boredom, wrong 
connections, imitation, drugs and mental disorder are not reserved 
for poor people. Besides, rich people involved in activities on the 

edge of the law and beyond are surrounded by lawyers and 
powerful relations to offer effective protection.  
 
Not only education at schools, especially if it starts at a very early 
age, can partially compensate for problems at home, but the quality 
of social life in neighborhoods, including a certain level of social 
control does the same. In all these cases, the visible presence of 
district police officers without unnecessary display of power 
supports the co-operation between police and civilians. This is 
necessary to prevent young people from making mistakes again 
after a first criminal activity. 
 
The necessity of a highly professional and technological equipped 
police is beyond question. No technology, if proven effective and 
non-discriminatory, has to be excluded in advance. The path 
outlined above is long, but it deviates radically from what is 
currently happening around the world. I am afraid that the use of 
technology in a militaristic and authoritarian police organization 
estranges the police from citizens642.

  

                                                        
642 https://medium.com/@Rational_Times/police-in-malmö-sweden-is-ramping-up-
security-as-criminality-run-rampant-104aa811f01e 
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Direction for city actions: Crime, police and politics 

Topic City actions focused on improving safety Digital enabling technologies and tools 
66. Long-term safety Establishing long-term safety by ensuring social and economic conditions 

such as (1) jobs, sufficient income and good living conditions for all adult 
members of society, (2) providing pre-school care for children aged three 
months and older and (3) providing compulsory education for all children 
aged from two years and adults if necessary643. 

 

67. Social control Development of a versatile living environment in mixed neighborhoods, 
offering ample opportunities for play and social activities for all residents, 
also creating a certain level of social control644. 

 

68. Punishment and 
compassion 

Preventing recidivism of young criminals, ensuring that damage to public 
property is compensated and ensuring decent living conditions in prisons, 
even if protecting society against criminals requires a long period of 
detention. 

Applications for Purpose, Pride, and 
Success (APPS) initiative, was founded to 
reduce the incidence of gang-related 
shootings and youth homicides in four 
targeted Columbus neighborhoods by 
apps and physical activities645. 

69. Civil oversight Enabling civil oversight of the use of artificial intelligence (AI) by the 
police, in particular facial recognition. 

Many AI-programs used by police like 
Criminal Finder646, Recognition647, 
CrimeRadar648, and Patternizr649 are under 
suspicion of bias in the data and 
algorithms. This resulted in the 
acceptance of bills in several US cities to 

                                                        
643 https://www.bocsar.nsw.gov.au/Documents/CJB/cjb54.pdf 
644 https://medium.com/s/social-network-theory/social-capital-and-norms-how-we-police-our-networks-9cae2de641d 
645 https://www.columbus.gov/recreationandparks/programs/Applications-for-Purpose,-Pride-and-Success-(APPS)/ 
646 https://www.beesmart.city/solutions/criminal-finder 
647 https://www.aclu.org/blog/privacy-technology/surveillance-technologies/amazons-face-recognition-falsely-matched-28 
648 http://rio.crimeradar.org/about 
649 https://searchbusinessanalytics.techtarget.com/news/252459511/NYPDs-Patternizr-crime-analysis-tool-raises-AI-bias-concerns 
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establish civil oversight650 and in banning 
of facial recognition technology by San 
Francisco and Philadelphia651. 

70. Reforming police Reform the police into a flat, non-military and non-masculine public 
organization a military to a modern public organization, that prioritizes 
the need for personal moral agency, is visibility in a non-aggressive way, 
representative for society, operates with a trained view of deviant 
behavior of juveniles and adults and cooperates with social services, 
supported by technological and non-discriminatory tools652. 

 

 
  

                                                        
650 https://web.archive.org/web/20190608190638/https:/www1.nyc.gov/assets/adstaskforce/downloads/pdf/ADS-Public-Forum-Comments-NAACP-LDF.pdf 
651 https://www.sfchronicle.com/politics/article/San-Francisco-bans-city-use-of-facial-recognition-13845370.php?psid=4m7j0 
652 https://medium.com/upstanders/the-empathetic-police-academy-266e7f47e44b 
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Ultimate resilience: Floating Oceanix City – picture Bjarke Ingels Group 
(public domain) 
 

15:  
Dealing with chronic 
tensions and acute 
shocks:  
Resilient cities 
Challenges 

Resilience is developing capacity within individuals, communities, 
institutions, companies and systems to survive, adapt and grow no 
matter what chronic stress and acute shocks they experience. In 
doing so, it must be prevented that governments and professional 
care providers appropriate this task and put citizens in a passive 
role. 

The concept resilience has been gradually expanded to cover all 
types of hazards, ranging from climate change, environmental 
damage to poverty, distinguishing between chronic tensions and 
acute shocks. The latter can also include the corona crisis. 
 
Building dykes as flood protection is one of the oldest forms of 
resilience. However, people only started building dykes after their 
houses, roads and crops had been flooded several times and they 
had managed each time to recover from the damage. Later, the 
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dykes broke and they were reinforced. This brings us to the core of 
the concept of resilience: Building capacity within individuals, 
communities, institutions, businesses, and systems to survive, adapt, 
and grow no matter what kinds of chronic stresses and acute shocks 
they experience653. 

The concept of resilience 

Resilience is an attitude of individuals and also a behavioral pattern 
of a group of people, for instance inhabitants of a city. The 100 
Resilient Cities-movement (100RC) distinguishes seven qualities 
that together characterize resilience (table) 

Characteristics of resilience – Source 100RC 

                                                        
653 http://www.100resilientcities.org/resources/ 

The use of the term resilient city has been promoted by 
international organizations and associations of cities to improve the 
ability of cities to handle hazards such as hurricanes Katarina in the 
New Orleans region (2005) and Sandy along the east coast of North 
America (2012). 
In subsequent years, the concept hazard has been expanded to 
include external pressures in general, varying from climate change, 
environmental degradation to poverty. That is why the 100RC-
movement distinguishes between chronic stresses and acute 
shocks.  
 

 characteristics examples 
Chronic stress Repeating events that 

weaken the fabric of a 
city on a daily or cyclical 
basis.  

High unemployment, inefficient 
public transportation system, 
endemic violence and chronic 
food and water shortages. 

Acute shock Sudden events that 
disrupt the life in a city.  

Earthquakes, floods, disease 
outbreaks, airplane crashes and 
terrorist attacks 

 
Becoming resilient at city level refers to policies that deal with all 
these types of hazards. These policies include: 
• Precautionary measures based on the recognition and 

anticipation of imminent threats. 
• Coping strategies, including directs actions to limit damage, to 

help victims and repair the damage.  
• Prevent risks or mitigate their impact.  
Below, I will discuss each of these aspects 
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Precautionary measures 

The most difficult problem in anticipating hazards is knowing which 
hazard has to be anticipated. This is difficult, given the long list of 
chronic stresses and acute shocks that can hit a city. Although cities 
can make an overview of possible hazards and their impact, it is 
better to prepare in a more generic way, for example by making 
evacuation plans or assure that communication channels remain 
available.  
 
Environmental monitoring 
If there are several potential threats, a regional environmental monitoring 
system is useful. In Moscow, such a system measures the quality of air, 
water and soil, noise level, and dangerous geo-ecological processes654.   
The measurement infrastructure comprises 56 automated stations that 
monitor air quality; 66 approved control lines for surface water 
monitoring, 130 locations for soil research and 13 locations to observe 
landslide processes655. 
Private developers have designed mobile applications (Plume Air Report, 
Moscow Air, Eco monitor, Moscow Air Lite) for online and real-time use of 
this data.  
 
In areas where flooding is a recurring phenomenon, citizens and 
government agencies can anticipate the threat by installing early 
warning systems, preparing emergency services, availability of 
scenarios for the evacuation of the elderly and the sick, assigning 
places for temporarily housing, collecting tents, organizing access to 

                                                        
654 http://mosecom.ru/ 
655 https://www.beesmart.city/solutions/environmental-monitoring-system 
656 https://www.oneconcern.com 

food, drinking water and to medical care. The faster and more 
accurate the prediction is, the better the preparations can be. 
 
One Concern656, a benefit corporation, started in 2018 with the 
prediction of floods through artificial intelligence. The company had 
previously developed successful procedures for earthquake 
forecasting657. The video below gives an impression of these 
advanced and accurate systems for predicting hazards658. 

 
Prediction of floods by artificial intelligence 
Flood Concern makes map-based visualizations of places where floods can 
hit hardest, up to five days before an approaching storm. It involves 
simulations in the form of time-lapses of how the water will rise, at what 
speed and in which direction.  These maps also indicate which parts of the 
infrastructure will get flooded or washed away, and mitigation efforts – 
from sand backs to opening locks – will turn out659.  

657 https://www.forbes.com/sites/marshallshepherd/2019/02/07/from-rooftop-safe-
haven-to-ai-a-new-generation-of-disaster-recovery-is-born/#449c9b843f27 
658 https://www.youtube.com/embed/pO39jwNDjhk 
659 https://www.fastcompany.com/90328015/this-tech-tells-cities-when-floods-are-
coming-and-what-they-will-destroy 

https://www.youtube.com/embed/pO39jwNDjhk
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In addition to prediction of hazards, cities also need real-time 
information about inundated areas. It is useful to ask citizens to 
support the collection of data for various reasons: The information 
will come from all parts of the city and in the meantime, they are 
prepared for a possible evacuation. 
 

Mapping the extension of flooding with 
crowdsourcing 
Greater Jakarta experiences regular flooding. 
PetaBencana.id is a tool660 that combines data 
from sensors with reports from citizens via social 
media such as Twitter. The maps made with this 
data in real time provide the government and 
residents the best available information about 
the flood661. 
The system is programmed to react when 
someone in Jakarta tweets the word “banjir” 

                                                        
660 https://petabencana.id 
661 https://info.petabencana.id/ 
662 https://icos.urenio.org/applications/cognicity/ 

(flood) and tags @PetaJkt. The system automatically replies and asks to 
confirm the tweet with geotagged photos. All incoming reports are 
combined to build an up-to-the-minute, online flood map. This innovative 
tool is powered by CogniCity662. 
 
Emergency plans must not focus only on the most probable 
disasters, but on all conceivable ones. Making a list of potential 
threats is not that difficult: Plane crashes, terrorists who blow up a 
dam or shoot visitors during a football match, previously unknown 
massive and violent protests, outbreak of a hitherto unknown 
deadly disease, an attack by a foreign power or, if you want, aliens, 
et cetera. 
It is impossible to make separate plans for all these threats. The 
preparation must take place on a more abstract level. For example, 
how to act if roads are impassable, a large number of people have 
died, there is no electricity, water and gas, an evacuation must take 
place within a few hours, et cetera.  
Agreements must also be made in advance about outside assistance 
and on which means of communication a permanent appeal can be 
made. Together with aid organizations, the government must be 
prepared to build and equip emergency hospitals within a few 
days663.   
At last, there must be well-considered ideas about the coordination 
of the operation, even if the most eligible people are dead or taken 
hostage. in the US, not only communal authorities, but also 
insurance companies prepare their customers in areas that are 
sensitive for hazards664 
 

663 https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-
preparedness/ 
664 http://understandinsurance.com.au/preparing-for-disasters 
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Restoring communication in devasted areas 
Last year, IBM won Fast Company’s World 
Changing Company of the Year award for 
various projects that use technological 
know-how to save lives665.  One is an 
ingenious solution to restore internet-
connections in disaster-stricken areas, by 
dropping a large number of small hexagonal 
rubber balls into a disaster area: They are 
watertight, can float and can function 
wherever they end up. Each ball has a small and durable mini Wi-Fi relay. 
By working together, they create an ad hoc mobile network (Photo:  IBM) 
 

Coping with disaster 

As soon as local authorities become aware of an imminent disaster, 
the earlier prepared scenarios are set a-going. In case of flooding or 
hurricanes, these measures vary from removing loose objects to 
evacuation of citizens. Stocks of necessary materials as wooden 
shelves to protect windows, sand backs, pumps and inflatable boats 
are transported to the places where the will be needed most. In the 
event of a forced evacuation of civilians, the places of destination 
have to be equipped with water tanks and food. 
 
Haiti 
One of the most dramatic cases to discuss the concept of resilience 
and its partial failure is the massive earthquake that destroyed the 
whole of Haiti on January 12, 2010, claiming 316,000 lives, injured 

                                                        
665 https://www.fastcompany.com/90259313/ibm-is-funding-a-fleet-of-rubber-ducky-
inspired-gadgets-to-help-disaster-response 

another 300.000 people and displaced more than 1.5 million 
people. The earthquake was just the beginning:  In the following 
years other destructive natural disasters caused thousands of new 
deaths, engraved famine and a deadly cholera epidemic, destroying 
the ongoing efforts to rebuild the country. So far, almost nine years 
later, millions of Haitians still need humanitarian assistance and 
many still live in camps without proper sanitation and drinking 
water. In the meantime, the international community has raised € 8 
billion in aid. What it was used for is not completely clear666, in spite 
of a large number of helping hands667. It seems that the 
reconstruction of the land is mainly due to the resilience of the 
residents, who started to rebuild their primitive huts time and again 
by using the remains of their previous emergency shelter. The 
government infrastructure of the country was completely 
destroyed by the dictatorial regimes of father and son Duvalier and 
led, among many other things, to the depart of most residents with 
some education.  
 
The Haiti-case shows the combined effect of a devasting 
earthquake, the total unpreparedness of the government and the 
population and, unfortunately, failure of the relief effort by the 
global community. 
 
Earthquakes are probably the most devasting natural hazards. Their 
power can ruin the entire infrastructure, from command centers to 
stock of repair materials. This underlines the need for redundancy 
when taking precautions. At the same time, it emphasizes the need 
for resilience as a part of the social capital of the population 

666 https://www.huffpost.com/entry/haiti-earthquake-
anniversary_n_5875108de4b02b5f858b3f9c?ncid=engmodushpmg00000004 
667 https://www.mercycorps.org/articles/haiti/5-years-after-quake-journey-relief-recovery 
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concerned. Social capital makes self-organization, the willingness to 
cooperate and trust668. 
 

The Extreme Weather-app 
A freely available application 
alerts citizens and government 
about current and future 
weather conditions at their 
current location. It is also 
capable of detecting and 
predicting sandstorms, which 
pose a major challenge in the 
Middle East669. The app is 
powered by a series of 
algorithms using real-time 
satellite data and weather 
forecasting models. One of 
these models is the chemistry 
transport model CHIMERE an 

open source model for dust and air quality forecasting and simulation that 
allows researchers to enter weather and land surface variables such as 
wind speed, humidity and soil composition, in order to produce forecasts 
of dust and other aerosol/gaseous pollutant species including ozone 
(Photo Dust storm in UAE - OECD) 
 

Preventing disaster 

The ultimate challenge for a resilient policy is to prevent or reduce 
the effects of natural or man-made hazards. After the flooding of 
                                                        
668 http://www.oecd.org/innovation/research/1825848.pdf 
669 https://www.oecd.org/gov/innovative-government/embracing-innovation-in-
government.pdf 
670 https://stadszaken.nl/ruimte/openbare-ruimte/2139/wat-doen-we-tegen-
bodemdaling-lessen-uit-rotterdam-en-woerden 

parts of the Netherlands in February 1953, the Delta Plan was 
designed to provide protection against the worst possible storms. 
Everyone believed that when the plan was implemented, the 
Netherlands would be safe for the coming centuries. This idea does 
not fit into the perspective of resilience. The Delta Plan was based 
on resisting storms that had destroyed parts of the country in 1953 
or even stronger. Resilience requires going beyond known threats. 
These are not only severe storms, but also an increase in the level 
of the sea and a decrease in the level of land and groundwater670. 
Not to mention the dehydration of the soil and the damage to the 
piles on which all houses and buildings are build. Against this 
background the idea of floating cities arose671. 
In earthquake zones, new buildings are generally resistant to 
earthquakes. But this mainly concerns the high-rise buildings in the 
business districts and not the places where the majority of people 
live, let alone the slums of the billion inhabitants of slums.  

Resilience in practice 

The Haiti case proves that a resilient population is not enough to 
cope with the damage caused by natural and man-made hazards. 
Fortunately, cities and their inhabitants in other parts of the world 
were more successful. The examples below show that resilience 
requires an interaction between technological solutions and 
investments in social capital672. 

671 https://www.archdaily.com/918438/bjarke-ingels-ted-talk-on-floating-cities-and-the-
lego-house?utm_medium=email&utm_source=ArchDaily%20List&kth= 
672 http://100resilientcities.org/wp-content/uploads/2017/07/WEB_170720_Summit-
report_100rc-1.pdf 



242 
 

New Orleans 

In 2005, Hurricane Katrina destroyed New Orleans. 80% of the city 
was flooded and the disaster cost nearly 1,000 lives. The damage 
amounted to $ 135 billion. However, the impact of the storm was 
exacerbated by institutional racism, outdated infrastructure and 
poor economic conditions. 
Surrounded by water on four sides, the city has realized that water 
must be regarded as a permanent feature of the urban landscape. 
Once the recovery began, not only were flood risk management 
systems developed, but the resilience of residents was considered 
too: An example is the Gentilly Resilience District, in which all 
residential areas have water management systems with the 
objective of reducing flood risks, preventing subsidence and 
promoting water retention, strengthening coastal protection and 
increasing the capability of the population to cope. 

New York 

In 2012, Hurricane Sandy caused 160 deaths and US$ 71 billions of 
damage along the US east coast, leaving tens of thousands 
homeless people across the region. Over 300,000 housing units 
were damaged, inhabited primarily by economically disadvantaged 
households. New York City has developed a comprehensive plan to 
strengthen isolated and underserved communities and reduce their 
vulnerability in the face of future challenges. It includes the 

                                                        
673 https://medium.com/mit-technology-review/the-mind-boggling-task-of-protecting-
new-york-city-from-rising-seas-1efdfa5c4a32 
674 
https://www.nycedc.com/sites/default/files/filemanager/Projects/LMCR/Final_Image/Lo

reinforcement of homes, a raised shoreline, improvements to 
public housing, transport and community centers. 
The recovery from hurricane Sandy brought resilience to the heart 
of the city administration and resulted in an even much larger 
project, saving New York from floods to be caused by global 
warming673. New York City Mayor Bill de Blasio recently announced 
a $10 billion coastal resilience project, designed to protect 
Lower Manhattan from flooding674. Without such a plan in 2050, 
37% of properties in Lower Manhattan are at risk from flood, up to 
50% in 2100, when 20% of streets will be exposed to daily 
flooding. 

Flooding Manhattan 2050 – 2100 – Picture City of New York, Mayor’s office 
(public domain) 

wer_Manhattan_Climate_Resilience_March_2019.pdf?utm_medium=website&utm_sourc
e=archdaily.com 
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Medellin 

Medellin was the world capital of crime last century. Nevertheless, 
the population increased rapidly, which coincided with other 
chronic tensions, such as poverty, poor planning and inadequate 
infrastructure. The most vulnerable residents built illegal houses on 
slopes in the city that are sensitive to landslides. These 
concentrations of the poor and unemployed were far removed 
from the commercial center in the valley and the services of the 
government. 
Then the miracle happened: Since 1991 the number of murders has 
fallen by 95% and since the beginning of the 21st century the 
percentage of poor dropped by 22.5%. Medellín achieved this 
through cooperation between all groups within and outside the city 
council. The city stopped forced relocations of residents from slums 
to high-rise buildings. Instead, she started investing in upgrading 
existing residential areas and especially improving their 
accessibility. To this end, an innovative public transport system was 
developed that not only reduced travel time and traffic congestion, 
but also promoted social cohesion and employment. 
 
Disaster Risk Assessment Made Simple (HARD) 
Tool provides means to perform a simplified disaster risk assessment to 
prioritize actions elaborate and implement a disaster risk management 
plan, including emergency procedures and awareness campaigns675. 
It enables to enhance cooperation with government and provides a 
platform for citizens to actively collaborate. The tool is composed by a 
web-based platform, where information can be entered and monitored, 
and a mobile app, where interaction with citizens  

                                                        
675 https://www.beesmart.city/solutions/h-a-r-d-disaster-risk-assessment-made-simple 

 
The software has three 
main components: 
● Map of the city including 
geographic, land use, 
demographic, 
infrastructure and 
buildings. 
● Mapping and evaluation 
of disaster risks, 
considering exposure and 
vulnerability aspects. 

● Financial data on historic, current and future disaster events, entailing 
CAPEX and OPEX  (Illustration: Conceptual-framework-for-disaster-risk-
assessment by Mariana de Brito ) 
 

The booming resilience movement 

As mentioned, the realization of the need to integrate resilience in 
urban planning grew rapidly in the second decade of the 21th 
century. It was called ‘the design imperative’ of the 21th century676. 
Design used to be based on a set of defined use cases, which 
provided the required features, materials, capacity, and strength, 
which is called the ‘happy path’. However, reality is chaotic and 
messy and things often go otherwise or wrong. 
 
Designing for resilience is more than helping people prepare for 
disasters; it is a fundamental change in thinking about (urban) 
strategy and collaboration. That is why building a more resilient 
world begins with the broadening the design process and take 

676 https://modus.medium.com/resilience-is-the-design-imperative-of-the-21st-century-
5df4b146f9e9 
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account for the ‘unhappy paths’.	Cities need to look holistically at 
their capacities and risks, instead continuing a silo-ed approach 
with different teams designing disaster recovery plans, separately 
investigating sustainability issues, livelihood and wellbeing, land-
use and infrastructure. 
 
The resilience movement boosted after the Rockefeller Foundation 
invested $100 million in the 100 Resilient Cities Challenge in 2014 
to transform public institutions, functions, and operations in the 
participating cities677. To achieve this goal, an autonomous 
organization 100RC was created. The organization has selected 
three cohorts of approximately 30–35 cities, announced in 
December 2013, December 2014, and May 2016. Member cities are 
enabled to appoint a ‘chief resilience officer’ to act as an internal 
champion and to lead the process of developing a resilience 
strategy. In addition, 100RC facilitated ample contacts between the 
growing number of resilience officers, senior officers and mayors, 
because resilience activities include institutional change in 
government operations, such as de-siloing efforts between 
emergency management and community development entities. 
In total surprise, the Rockefeller Foundation announced in 2019, 
April 1, that the program would be dissolved, without any 
explanation678. A challenge for its partner’s resilience?  

Strategy development 

The development of a City Resilience Strategy is mandatary for all 
100RC-partners679. During a six- to nine-month period, cities map 

                                                        
677 https://modus.medium.com/resilience-is-the-design-imperative-of-the-21st-century-
5df4b146f9e9 

out the challenges they face and develop a holistic strategy to 
address them. The strategy-building process was developed and  

City resilience framework – Picture 100RC 

678 https://www.fastcompany.com/90328267/the-rockefeller-foundation-is-
unceremoniously-ending-its-successful-resilience-program 
679 https://www.100resilientcities.org/how-to-develop-a-resilience-strategy/ 
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validated by Arup. A short video gives a general overview of the 
procedure680.  

 
The process starts with a systematic inventory of stronger and 
weaker points of a given city from a resilience perspective, 
summarized in a resilience index. Part of this process is the 
collection of data and the filling the cells of the so-called City 
Resilience Framework681. The data is ‘weighted’ by using the seven 
‘resilience qualities’ already mentioned in the introduction of this 
article. This part of the process is a joint effort, involving hundreds 
of citizens and other stakeholders. The next stage is the formulation 
of resilience goals.  
Rotterdam – for instance – has formulated seven resilience goals, 
which are realized with 60 projects682: 
The seven resilience goals of Rotterdam are: 

                                                        
680 https://www.youtube.com/embed/hLPcDfDWKes 
681 https://assets.rockefellerfoundation.org/app/uploads/20160105134829/100RC-City-
Resilience-Framework.pdf 

1. Rotterdam: a balanced society 
2. World Port City built on clean and reliable energy  
3. Rotterdam Cyber Port City  
4. Climate Adaptive city to a new level  
5. Infrastructure ready for the 21st century  
6. Rotterdam network – Truly our city 
7. Anchoring resilience in the city  
 
Almost all plans that I have scrutinized have similar chapters, 
resulting in dozens of actions and intentions for further study too. 
Most strategies refer to pre-existing planning documents, 
sometimes with the suggesting to add the perspective of resilience. 
100 RC has allowed Arup to make available all project tools, formats 
and other project aids free of charge in order to enable non-100RC 
cities to make their own resilience strategy. 

Tools and formats to create a resilience strategy 

Civil servants and politicians have a large number of tools at their 
disposal to strengthen the resilience of their city. The following 
sources produces by Arup are very informative and available for 
free thanks to the Rockefeller Foundation.  
• All resilience strategies of almost all 100 cities683.  
• Extensive explanation of the use of the resilience framework 

and the development of the resilience index684.  

682 https://s3.eu-central-
1.amazonaws.com/storage.resilientrotterdam.nl/uploads/2017/11/09115607/strategy-
resilient-rotterdam.pdf 
683 https://www.100resilientcities.org/strategies/ 
684 https://www.arup.com/perspectives/city-resilience-index 

https://www.youtube.com/embed/hLPcDfDWKes
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• Tools to design and organize to collaborative processes685.  
 
Reading the resilience strategies of towns all over the word is 
encouraging. They are written from a citizen-in-the-center 
perspective and all plans pay substantial attention to the relation 
between man-made hazards, poverty and inequality.  
Nearly all plans propose actions in the following fields: 
• Improving of housing 
• Creation of jobs, viable incomes and basic services.  
• Strengthening of community ties 
• Improving communication between administration and citizens 
• Fueling pride among citizens of their city 
• Protection again global warming, and use of carbon-free energy.  
• Protection against natural hazards 
 
I was surprised that all strategies focus primarily on man-made 
hazards and their prevention in particular. I expected a more 
comprehensive elaboration of anticipation, coping with, mitigation 
and prevention of all kind of hazards. The emphasis seems to be 
reversed in ten years. I realize that to prevent or to mitigate the 
impact of natural hazards is requiring towering investments at a 
national level. Take the Dutch Delta plan as example. But a major 
role for anticipation and coping with natural hazards in the local 
resilience strategy is mandatory and this aspect is undervalued.  
 
The twelve earlier mentioned aspects of resilience show significant 
overlap with recurrent themes in city-planning documents. 
Therefore, the integration of the resilience perspective in these 
                                                        
685 
https://www.dropbox.com/s/wavi1sk9lmudj7o/CRI%20Exploring%20Resilience%20Toolkit
.pdf?dl=0 

documents is a next step. Nevertheless, developing resilience 
strategies was an extremely valuable endeavor, as many citizens 
became involved and as a result contributed to striking citizen-
centered perspective. This is in contrast to many other strategic 
plans that are primarily based on (economic) growth. 

Resilience in the humane city 

Reconciling the concepts of resilience and humanity is not difficult. 
The concept of resilience is rooted in a deep desire to alleviate the 
pain of the countless victims of chronic stress and acute shocks and 
to protect people from future suffering. All resilience strategies 
developed by the 100RC-cities are admirable steps into this 
direction. It is painful to see how many of these cities lack the 
resources to prevent even part of their intentions, which temps 
them sometimes into symbolic policies. Athens, for example, 
followed an excellent participatory approach during the 
development of its strategy but any desirable action struggles with 
the overall poverty of the city and its inhabitants. The same applies 
to many cities in developing countries and – in contradiction with 
the wealth of a small part of its citizens – for cities in the US. 
 
Most acute chocks and chronic stresses and the failure to 
anticipate, cope, mitigate, or prevent are not rooted in nature, 
divine destiny or fate, but in the unequal distribution of resources 
and the abuse of power - corruption included - worldwide.  
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To the extent that hazards are natural, many could have been 
prevented or at least mitigated by a better infrastructure, or even 
by deploying better technologies for predicting them. And when 
they strike, they hit the poor population most. In the case of man-
made hazards, they are often associated with poverty and 
inequality. The Medellin-case is a hopeful example that years of 
determined policy can reverse the cycle of crime and poverty.  
It is helpful to distinguish between resilience as a characteristic of 
(political) entities, such as towns and as a characteristic of 
individual people. On the first level, resilience includes policies 
directed at the mitigation and prevention of chronic stresses and 
acute shocks and creation strategies to achieve this. The most 
dominant characteristic of resilience on the second level is the 
ability of individuals and groups to live with and recover from 
chronic stress and acute shocks through self-organized and 
collaborate actions (social capital). Where first-level resilience failed 
in Haiti, ordinary people managed to survive because of this second 
level.



248 
 

Direction for city actions: Dealing with chronic tensions and acute shocks 

Topic City actions focused on improving resilience Digital enabling technologies and tools 
71. Fostering 
resilience 

Contribute to strengthening social capital, which is crumbling as a 
result of individualization, reducing the willingness for mutual 
support. 

User-friendly, web-based tool to help collect and 
analyze data and to generating a city's resilience 
profile686. 

72. Holistic 
approach 

Integrating coping strategies towards chronic stress and acute shocks 
in existing and use a scenario approach to anticipate uncertainty.  

 

73. Forecasting 
techniques 

Investing in advanced disaster forecasting techniques, using sensors, 
big data and artificial intelligence as needed.  
Strategies to reduce the consequences of disasters require a great 
deal of knowledge of the occurrence, intensity, behavior and impact 
of imminent threats. 

An overview of digital tools related to 
precautionary measuring, coping strategies and 
risk prevention or mitigation687. 

74. Citizen 
involvement 

Collaborating with citizens and civil organizations when drawing up 
contingency plans.  
Flexibility, room for improvisation and an eye for unforeseen 
circumstances play a decisive role in these plans 

 

 
  

                                                        
686 https://www.cityresilienceindex.org/#/assessment 
687 City Resilience Index Assessment, 2020: https://www.cityresilienceindex.org/#/assessment 
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Epilogue:  
Better world - humane 
cities 

Challenge 
 
Since 1970, an enormous shift from public to private capital 
occurred in almost all countries. Public capital in most prosperous 
countries is negative or close to zero. At the same time, the tasks of 
governments have increased significantly. 

Government at all levels are paying for the negative externalities of 
growing inequality, such as poverty, unemployment, health 
problems, hunger, crime and they invest in the reduction of 
greenhouse gas emissions. They also had to solve the financial crisis 
and now much of the damage from the corona crisis is also on their 
behalf. 

Companies around the world are not only making huge profits, they 
are also evasing tax paying valued $ 500 million a year. 

 
The image on the left is one of the sketches my father made in 1939 
of children in the Stokstraat quarter in Maastricht, then a slum-like 
neighborhood, now gentrificated. When I was writing about the 
humane city, I always had in mind these and the hundreds of 
millions other children who still live on the brink of poverty. Only in 
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the US - which is said to be the ‘greatest country in the world’ - are 
we talking about 40% of all children. 
Writing the chapters of this book has depressed me and also made 
me angry at those who believe that technology can solve all urban 
problems. Instead, societal changes at all levels are necessary 
preconditions for a better world and humane cities. 
 
The most important question is, what is the main challenge to 
become a humane city? As I wrote in the introduction of this book, 
the answer is in Julian Agyeman's definition of just sustainability: 
The need to ensure a better quality of life for all, now and in the 
future, in a just and equitable way, while living within the 
boundaries of supporting ecosystems688. 
 
Moreover, Kate Raworth's concept of the donut economy has also 
been guiding me when I wrote about all aspects of injustice and lack 
of equality689.  
 
The road towards humane cities is a long one.  
 
Making the world a better place to live and cities humane requires 
a redistribution of financial resources. To be more specific, at least 
the reversal of the enrichment of a small minority of the world's 
population during the period of globalization. 
 
According to the World Poverty Report 2018690, since 1970, an 
enormous shift from public to private capital occurred in almost all 
countries. Today, public capital in most prosperous countries is 

                                                        
688 Ducan McLaren & Julian Agyeman: Sharing Cities, A case for Truly Smart and 
Sustainable Cities.  MIT, 2015, p. 200 

negative or close to zero (government expenditure minus public 
debt).  
The graph below shows that since 1970 there has been a steady 
shift from public to private assets. Private wealth - concentrated in 
companies and wealthy individuals - has grown considerably more 
than public wealth. The growth of public wealth (government 
expenditure minus national debt) is negative or close to zero in 
most rich countries. 
  

The growth of private wealth and the decline of public wealth in rich 
countries, 2070 - 2016. Source: World Poverty Report 2018. 

689 Kate Raworth: Doughnut Economics. Seven Ways to Think Like a 21st-Century 
Economist. Random House Business, 2017. 
690 https://wir2018.wid.world/files/download/wir2018-summary-english.pdf 
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To carry out its duties, governments worldwide need far more 
money than they currently have at their disposal.  
 
However, tackling all problems does not have to come from the 
government alone. 
 
Companies can easily finance the transition to a carbon-free society 
if they choose as a matter of principle to be social enterprises and 
use part of their huge profits for this purpose. Moreover, these 
profits allow them to improve working conditions in the whole 
supply chain substantially, raise the salaries of the poorest half of 
their employees and finance a supplementary unemployment 

income fund for households that despite higher salaries still live 
below the poverty line. 
 

Even more than poverty as, inequality is the greatest threat to 
humanity, according to the World Economic Forum. Establishing 
more equality and justice therefore is the most important step 
towards a humane city. 
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Direction for city actions: Reducing inequality 

Topic City actions focused on financing humane policies Digital enabling technologies and tools 
75. Requiring fair 
tax remittance 

A fair level of taxation has to be agreed at a supra-national level (for 
instance EU) and companies must refrain from tax evasion as part of 
their corporate governance and intention to become benefit 
corporation. 
An overview of effective policies can be found here691, based on 
guidelines of the OESO692 and subsequent discussion693. 

 

 
  

                                                        
691 https://smartcityhub.com/collaborative-city/fair-cities/ 
692 https://www.oecd.org/tax/beps/ 
693 https://www.theguardian.com/business/2019/oct/07/corporate-tax-avoidance-climate-crisis-inequality 
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City actions in brief 

1. Ecological and social sustainability: Donut cities 

1. Implementing transition plans. 

2. Mapping the impact of business operations on the social basement and the ecological ceiling. 

2. Global warming: Climate-neutral cities 

3. Mapping and deploying all available and save sources for energy and heating. 

4. Stimulating and facilitating energy cooperatives. 

5. Increasing the capacity of the electricity network. 

6. Aligning the supply and demand of industrial residual heat or cooling to enable efficient district 

heating. 

7. Obliging construction of energy-neutral buildings and houses conform BREEAM-guidelines. 

8. Investing in educational projects to train new employees for the sustainability industry. 

3. Reuse of materials: Circular cities 

9. Identifying the biggest opportunities to prevent waste and for high-quality reuse of materials. 

10. Promoting, supporting and mandating the transition towards circular production. 

11. Mandating and facilitating circular construction. 

12. Implementation separated provisions for drinking and non-drinking water. 

13. Changing the existing sewage system by separated collection of grey and black water.  

14. Bundling and connecting all organic residual streams into a central bio-refinery hub. 

15. Reducing the level of food wast. 

16. Banning and prevention of plastic litter 

17. Propagating and enabling a shift from proprietary to shared goods. 

4. Labor and entrepreneurship: Cities of doers 

18. Propagating employee engagement, entrepreneurial behavior and distributive leadership. 

19. Facilitation of starters and potential startups. 

20. Making available facilities for prospective benefit corporations. 

21. Strengthening an innovative climate. 

22. Becoming a learning city / region by sharing knowledge and expertise. 

5. Digital technology and justice: Digital-just cities 

23. Making available safe digital services. 

24. Ensuring the benefits of artificial intelligence by aligning its development with ethical principles. 

25. Securing citizens’ ownership of personal data.   

26. Adhering to privacy by design with respect to collecting data in public space. 

27. Making available data collected in the public realm in a public data portal. 

28. Holding providers of public Wi-Fi responsible for the safety of its use.  

6. Healthcare: Healthy cities 

29. Maintaining and reinforcing the primary focus of local health centers on staying healthy. 

30. Ensuring the availability of decentralized high-quality health care facilities 

31. Making available comprehensive information about health and diseases. 

32. Making available a centralized registration of patient. 

33. Unobtrusive checking of physical condition by wearable devices monitored by local health centers. 

7. Healthy food: Well-fed cities 

34. Enabling cities and their rural environment to provide a significant share of its food demand. 

35. Involving all farmers in the sustainable production of food. 

36. Promote a well-balanced diet as art of health education. 

37. Increase household income to improve the affordability of healthy food. 

38. Insisting that food companies prioritize responsibility for food security over commercial interests. 

8. The quality of the urban space: Liveable cities 

39. Accommodating urban growth while protecting and restoring the natural environment. 

40. Prevailing people-oriented design in (re)developing urban and rural areas. 

41. Increasing and differentiating density at different levels (global cities, regional centers and villages). 

42. Creating attractive public spaces through functional and aesthetic elements. 

43. Ensuring that citizens are part of the design process to balance functional and aesthetic criteria. 

44. Making provisions for disabled persons to find their way independently is urban areas. 

9. Decent housing for all. Just cities 

45. Offering a sufficiently large and varied affordable housing supply in mixed neighborhoods. 

46. Reducing the impediment from land use regulations (zoning) on urban concentration. 

47. Ensuring that every household has an income that allows decent housing and life for all members. 

10. Traffic and liveability: The walkable city 

48. Redistribution of urban space to increase safety, sustainability, efficiency, convenience and 

liveability. 
49. Shifting from car traffic to the dominance for pedestrians, bicycles, public and shared transport. 

50. Providing comfortable, clean, affordable and safe mass transport and supplementary micro-transit 
51 Enabling smooth use rental and storage of bicycles and dock-less scooters. 

52. Focusing on using AVs for shared transport. 
53.  Supporting mobility as a service to provide any traveler the most efficient transport in any 

situation. 

54. Mandating deliveries within inner city areas by shared electric delivery vans operating from city 

hubs. 

11. Zero traffic casualties: Zero cities 

55. Redesigning streets according to the allocation of dominant user groups. 

56. Enforcement of speed limits and providing cars with a black box to be consulted in case of 

casualties. 

57. Distinguishing requirements for automated driver-assisted cars and autonomous cars. 

12. Urban democracy: Well-governed cities 

58. Establishing a broadly shared vision of urban development as the starting point for concrete 

actions. 

59. Ensuring freedom for all stakeholders within current legislation. 

60. Organizing two-way communication between government and citizens. 

61. Improving citizen participation by strengthening direct democracy, decentralization and autonomy. 

62. Enabling citizens to allocate parts of the municipal budget. 

13. Empowering citizens: Cities of commons 

63. Promotion and legalizing self-governed communal activities. 

64. Creating a facility that supports residents in setting up place-making and commoning activities. 
65. Eventually adapting the municipal organization to commons as a regular phenomenon. 

14. Criminality, police and politics: The safe city 

66. Creation of social and economic conditions for repulsing criminal behavior. 

67. Creating a certain level of social control in all parts of the city. 

68. Preventing recidivism of young criminals, ensuring that damage to public property is compensated 

69. Enabling supervision of the use of artificial intelligence by the police, in particular facial recognition. 

70. Making the police prioritize personal moral agency and visibility in a non-aggressive way. 

15: Dealing with chronic tensions and acute shocks: Resilient cities 

71. Contributing to strengthening social capital as an attribute of mutual respect and support. 

72. Integrating scenarios for coping with chronic stress and acute shocks in existing policy and plans. 

73. Investing in advanced disaster forecasting techniques and information from the crowd. 

74. Collaboration with citizens and civil organizations when drawing up contingency plans. 

Epilogue: 

75. Establishing fair tax paying and compensating external effects by private and public sec
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