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Abstract
In this article, we initially present and discuss the existing concepts covering
sustainable and healthy cities, and urban metabolism infrastructure. The urban
metabolism infrastructure distributes a wide range of key resources to citizens
through various modes of transportation. Although the technical infrastructure and
people in cities tend to be perceived as separate systems, they need to be
acknowledged as co-dependent. Thus, co-creating urban metabolism and its
infrastructure should be an integral part of developing a healthy city. We use
mobility and transportation examples from the Cities-4-People project as a case to
discuss the role of citizens and local stakeholders in co-creating solutions to improve
their cities’ mobility through the urban metabolism and sustainability lens.
Furthermore, we discuss the project process outcomes, leading to a set of guidelines
towards achieving healthier cities.
Keywords: Urban metabolism, Healthy city, Urban infrastructure, Co-creation,
Sustainable city, Urban prototyping

Science highlights section
 To develop healthier cities requires an understanding of the ever changing citizens’

needs and how their choices impact the local urban metabolism.
 Co-production and co-creation of urban solutions with local citizens and other
stakeholders contribute to a wider awareness of the city as an inter-dependent metabolism as a possible approach to achieve the WHO healthy city parameters.
 Authorities need to tangibly experience results emerging from bottom up
approaches to understand its real value and possible impact.

Policy and practice recommendations
 Include urban prototypes in the planning of all urban development budgets.
 Educate authorities on the economical, social and environmental value of including

citizens’ participation as an intrinsic part of any city planning process.
© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The
images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise
in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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 Create spaces, such as city labs, for interacting and educating citizens about their

demands of resources’ and how they impact the overall city flow of goods and
transport.

Introduction
Cities are ecosystems based on a socio-technical system, which includes physical systems with infrastructure and buildings and a human system of people, movement and
activity (Hillier 2009). The technical and human systems are completely intertwined
and co-dependent, as they influence and affect as well as transform and maintain each
other.
The (mostly) increasing urban population (United Nations, Department of Economic
and Social Affairs, P. D 2019) pushes the demand for goods and resources in cities and
the need for infrastructure to uphold the demand. Simultaneously, cities must offer
green spaces and activities to its citizens. However, how do these divergent aspects coexist and what is the role of people in shaping a healthy urban metabolism (Baccini
1997; Kennedy et al. 2007; Rashed 2018; Thomson and Newman 2018b)?
In this paper, we suggest that a healthy city is a city that understands and works with
this complex interdependency of actors, acknowledging and dedicating resources to
keep a steady vigorous flow of its metabolism. Furthermore, we propose that cities can
achieve a healthier metabolism and thus develop better flows, through applying cocreation tools and methodologies that include the various city’s stakeholders. We illustrate this approach focusing on a case of co-creating mobility and transportation solutions from the Cities-4-People (C4P) project. Co-creation is to be understood as ‘the
process of creating new public policies and services with people and not for
them’ (European Commission 2016). Building on co-creation, we summarize the concept of co-production (Alford 2014; Cassia and Magno 2009; Sorrentino et al. 2018) as
the process of engaging various stakeholders in conceptualising and testing solutions
before they are implemented in urban areas.
In this article, we set out to present how cities’ metabolisms can become more sustainable and healthier through inclusive processes, co-created with a range of citizens
and other local stakeholders, impacting infrastructure that contributes positively to creating cities where people thrive.
We guide our discussion through the following research questions:
 How can current urban infrastructure be a part of creating sustainable and healthy

cities for people?
 How can co-creation methods lead to novel development processes that inform and
influence the cities’ urban metabolism and infrastructural patterns?
 What types of recommendations are required to help cities achieve a ‘healthy city’
status (Healthy Cities Vision 2019)?
We present the concept of healthy cities followed by those covering urban metabolism and its infrastructure to understand what these concepts entail in diverse contexts.
Thereafter, we introduce the Cities-4-People project, followed by a discussion of the
initially presented concepts intertwined with the project methods and preliminary

Page 2 of 19

Fróes and Lasthein Urban Transformations

(2020) 2:5

results. Lastly, we suggest guidelines informing how citizens can play an active role in
co-developing and being key players in co-creating the future of their healthy cities.

Sustainable and healthy cities
Cities are responsible for contributing up to 80% of all greenhouse gas emissions (Siri
2016), and for the past many years it has been consistent that urbanisation meant increasing economic growth and increasing emission of greenhouse gases (World Bank
2010). By 2050 it is expected that close to 70% of the world’s population live in urban
areas, compared to 54% in 2014 (United Nations (UN) 2018). For these reasons, it is urgent for cities to be able to change their current processes to develop sustainable cities,
where economic growth is decoupled from finite resource consumption.
Along with the publication of the report ‘Our Common Future’ (Brundtland 1987), it
became commonly accepted that sustainable development is a “development that meets
the needs of the present without compromising the ability of future generations to
meet their own needs” (ibid.) and that future developments need to align with this approach. This definition was later expanded to encompass the triple bottom line, a development that not only proves economically beneficial but equally benefits social and
environmental aspects. Both notions of sustainable development and triple bottom line
are present in the definition of a sustainable city, defined as ‘an urban community committed to improving the well-being of its current and future residents, while integrating
economic, environmental, and social considerations’ (World Bank 2010, p. 1).
Well-being has been indicated as a key aspect within sustainability (Rogers et al.
2012) and although the term health for many people is associated with hospitals and
doctors (Hancock and Duhl 1986), this term is also applicable and connected to city
development (Rogers et al. 2012). An attempt to transfer the ideas of medical health
onto health for people in cities makes one think of access to clean air, non-chemically
infested goods, spaces to move, exercise and socialise with other people, areas to have
gatherings, intimate meetings and sports activities. In other words, bringing in the notions of health in city development involves many different disciplines and requires
cross-disciplinary, cross-institutional and cross-academic collaboration with distinct expertise from urban planners, economists, anthropologists, architects, etc., who might
each propose different perspectives on what a healthy city is (ibid.). Whereas most cities in the twentieth century have been planned to accommodate a range of vehicles,
people’s health would benefit from having more options for walking or biking. By
adopting these health-friendly options, citizens have an impact reducing the number of
cars on their roads, decreasing greenhouse gas’ emissions, thus helping mitigate air pollution. Through this angle, the concepts dealing with health and sustainable development in cities are direct and clearly intertwined (Siri 2016). Aligning with this
perspective, the World Health Organization (WHO) has brought forward a vision of a
healthy city as:
“Healthy cities are places that deliver for people and the planet. They engage the
whole of society, encouraging the participation of all communities in the pursuit of
peace and prosperity. Healthy cities lead by example in order to achieve change for the
better, tackling inequalities and promoting good governance and leadership for health
and well-being. Innovation, knowledge sharing and health diplomacy are valued and
nurtured in healthy cities” (Healthy Cities Vision 2019).
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During the WHO Healthy Cities Project, eleven parameters were suggested by Hancock and Duhl to form a Healthy City (de Leeuw 2012; Hancock and Duhl 1986) as
shown in Table 1:
What is present throughout all the parameters is that they pose different aspects of
creating cities, although they do not indicate how these parameters can be achieved,
and only one of them indicates the importance of citizens having a voice in shaping a
healthy city.
Designing healthy cities requires a thorough and wide understanding of the requirements and demands from citizens. However, not only must the citizens be accounted
for, it is just as important to be able to extract the side effects of choices. For example,
planning cities for cars might be a convenient choice for some citizens, however it reduces the ease of moving around on foot or by bike, leading to environmental degradation, obese citizens and other health risks as possible side effects (Barton and Grant
2013; Grant et al. 2017). Therefore, citizens themselves, working closely together with
urban planners, service designers, politicians, and other key stakeholders have an important role to play in designing their cities. This approach could also have a transformative impact in disadvantaged areas, often overlooked in city planning due to their
social and economic profile, consequently portrayed as a low real-estate investment
and pushed to sideline projects. A healthy city should be healthy for all its citizens.
Without acknowledging aspects of inclusiveness (or lack of) in city development and
systematically planning how to reach and achieve inclusive processes, cities might fail
to address key social inequalities that consequently will affect their overall liveability
and health. To succeed on inclusive goals, cities require having a thorough overview of
their metabolism, as to develop adaptable infrastructure feeding the ever-changing
needs of their citizens of all backgrounds.

Urban metabolism and its urban infrastructure
Taking a closer look at sustainable cities ultimately leads to an insight of the needs and
requirements of its citizens. To accommodate these needs, cities are currently consuming up to 80% of all resources (Baccini 1997; Girardet 2010). As one of the roles of the
city is to facilitate the distribution of resources, city systems needs a solid infrastructure
to handle materials, goods and energy often transported from afar, and import these
into the city, where they are transformed, consumed and discarded to become litter.
The system responsible for the flow of goods and energy for production, consumption
Table 1 Eleven parameters of a Healthy City by Hancock and Duhl (1986)
A clean, safe, high-quality physical environment (including housing quality)
An ecosystem which is stable now and sustainable in the long-term
A strong, mutually supportive and non-exploitive community
A high degree of public participation in and control over the decisions affecting one’s life, health, and wellbeing
The meeting of basic needs (food, water, shelter, income, safety, and work) for all the city’s people
Access to a wide variety of experiences and resources with the possibility of multiple contacts, interaction, and
communication
A diverse, vital, and innovative city economy
Encouragement of connectedness with the past, with the cultural and biological heritage, and with other
groups and individuals
A city form that is compatible with and enhances the above parameters and behaviors
An optimum level of appropriate public-health and sick-care services accessible to all
High health status (both high positive health status and low disease status)
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and waste management is called the urban metabolism (Baccini 1997; Dijst et al. 2018;
Rashed 2018), defined as “the sum total of the technical and socio-economic processes
that occur in cities, resulting in growth, production of energy, and elimination of waste”
(Kennedy et al. 2007).
As the name implies, an urban metabolism requires a healthy digestion of resources
and, as such, a steady flow of these resources and connectivity to reach citizens. The
urban metabolism not only accounts for the technical and material infrastructure for
distribution of goods but should also consider the human interactions taking place in
order for them to flow. Today’s citizens are reliant on large and continuous access to
various types of resources, but, in its majority, they are unconcerned about the consequences of their own use of such means. Therefore, for the cities to transform into sustainable entities, citizens must understand how they are dependent on scarce natural
resources (Girardet 2010) and have an active role to play in the future of sustainable
development. Being aware of the city’s own system and metabolism gives the citizens
the power and possibilities to transform their own city and within this, their own urban
metabolism. Although the urban metabolism has been investigated through analysis
such as Material Flux Analysis (Baccini 1997; Dijst et al. 2018) and urban fabric composition (Thomson and Newman 2018b), we suggest the perspective that the urban
metabolism is created and maintained solely as a consequence of and through human
intervention. The various stakeholders in a city need to supply citizens with physical
spaces for them to partake in continuous conversation with the development of the
built environment (Mersal Mahmoud 2018). Therefore, the infrastructure of the metabolism or rather the built environment has the responsibility of not only distributing and
facilitating material flows but just as decisively in shaping the cities for its people.
The urban infrastructure is the underlying grid supporting the urban metabolism and
making the mobilisation of people and resources possible. The urban infrastructure
consists of physical structures such as roads, railways, airports, bike paths, pavements,
sewages, electrical cables, etc. Within the physical structures, heating, electricity, water,
goods and people are transported and distributed around and, in and out of the urban
sphere. The urban infrastructure applies massive pressure on the use and need of natural resources, and transport on its own is responsible for 13% of the global greenhouse
gas emissions (UN-Habitat 2011).
Sustainable transformation of infrastructure in cities is necessary to change the
current trend of rising greenhouse gas emissions. The urban infrastructure is comprised of volume, budget and timelines, all in large scales. Its complexity can seem
daunting to local citizens, however both infrastructure and citizens are closely connected and mutually dependent. Transforming cities and urban infrastructure
through local stakeholder co-creation processes have been described through concepts such as Urban Living Labs (Puerari et al. 2018; Späth and Knieling 2020),
Urban Transition Labs (Nevens et al. 2013) and Learning Alliance (van der Jagt
et al. 2019). Co-creating with multiple stakeholders have shown key benefits, e.g.
increased ownership, engagement, strengthening social inclusivity, fostering creative
and innovative ideas, etc. (Corsín Jiménez 2014; Khan et al. 2017; Puerari et al.
2018). In this aspect, the role of the urban infrastructure is both to facilitate the
steady flow of resources through the urban metabolism and at the same time to
uphold to the standard of healthy cities for the citizens.
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We suggest that the creation of healthy cities requires a well-functioning technical
urban metabolism and urban infrastructure, which ultimately is the result of human activity and design. The relevance of inclusive co-creation tools and methods and a coproduction approach (Brandsen and Pestoff 2006; Bryson et al. 2017) in overall urbanplanning can help this process. Without the technical infrastructure of an urban metabolism that adapts to the ever-changing needs and demands of their citizens, goods and
utility supplies could not be distributed efficiently, thus having a wider impact on the
cities’ health.

Developing healthier cities through better mobility and transportation in the
Cities-4-people project
We choose to illustrate how to achieve a better urban metabolism and a healthier city
through the Cities-4-People project, which focuses on new approaches for communitydriven sustainable mobility innovations at neighbourhood and urban district level. The
project is briefly described in this section, followed by its methodology and preliminary
results.
According to the World Health Organisation, ‘people from multiple disciplines can
effectively work towards creating healthy, sustainable and economically vital cities –
Healthy Cities’ (Health Organization Regional Office for Europe, W 2014). One suggestion for achieving this goal through transformation of urban infrastructure could be
changing the modes of transportation and thereby increase liveability for the citizens by
changing their means and supply of mobility from private car usage to walking, biking
and public transportation (Thomson and Newman 2018a, 2018b). This is the exact
premise of the Cities-4-People project, where five urban areas have engaged a range of
stakeholders, more precisely industry, academia, governance and citizens forming the
quadruple helix (Curley and Salmelin 2008), to challenge top-down approaches to
transport and mobility by creating a dynamic and inclusive bottom-up process approach. These four stakeholder groups have worked together towards various interventions tackling some of the cities' key mobility problems, identified earlier in the project
process through qualitative and quantitative research. This setup informs the People
Oriented Transport and Mobility (POTM) approach, with the understanding that citizens, who are making use of transportation and mobility resources, should have a voice
in current and future mobility planning and development. In this project, urban mobility and transportation has followed the European Commission’s goal, understood as
‘the use of all the various modes of transport and organising “co-modality” between the
different modes of collective transport (train, tram, metro, bus, taxi) and the different
modes of individual transport (car, motorcycle, cycle, walking)’(European Commission
2007). The Cities-4-People project focus on these elements in the five distinct locations
of Istanbul (Turkey), Trikala (Greece), Hamburg (Germany), Oxfordshire (United Kingdom) and Budapest (Hungary). These cities are examples of diverse urban areas in
terms of size, geography, population density and socioeconomic realities (Table 2),
offering contextual and cultural differences to apply, test and validate the
methodology.
The various ways people move around in their cities is currently determined by
the different types of access and modes of transport available. Despite this unique
co-dependence, citizens are not always involved in the decision-making processes
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Table 2 Cities-4-People cities average population
Aspects

Locations
Oxfordshire

Budapest

Trikala

District of Üsküdar Altona (Hamburg)
(Istanbul)

Demographics 161 K

1.7 million

62 K

500 K

262 K

Geographical
aspects

Hilly and inland.
The city is divided
by the Danube
river. Businesses
and shopping
areas spread
across, intertwined
with residential
areas.

Flat and
inland.
Central
business
area,
residential
area spread
across the
city.

Hilly and coastal.
Businesses and
shopping areas
spread across,
intertwined with
residential areas.
Access to other
areas in Istanbul
is key to its
residents.

Flat and inland.

Flat, inland. Large
residential
areas spread
across the
outskirts.
Centre is key
commercial
and business area.
Access to city
centre is key to
residents.

Central business
area, residential
area spread across
the neighbourhood.
Access to central
Hamburg is key to
residents.

of city development. Therefore, this three-year project has focused on precisely this
key involvement aspect, bringing together key stakeholders to research, co-create
and co-decide how citizens can improve and impact how people and goods move
in their cities.
The Cities-4-People project makes use of a mixed-method methodological approach
and started with a qualitative and quantitative research, investigating what citizens’
views and experiences of mobility and transportation were in the five project cities. The
combination of a qualitative and quantitative methodology was extremely useful in
mapping and understanding contradictions and relationships between quantitative results and qualitative findings. This approach has ensured that the study’s findings were
strongly rooted in citizens’ experiences.
The project has had a clear process with distinct phases, described as development,
pilot, scale-up and evaluation in the project proposal. These phases intersected to create a dynamic flow. To better illustrate the actual process within each of the phases,
they have been broken down in Table 3 to aid with a clearer and more detailed overview of the project process.
In order to run this process, the project partners have set up in each of their locations
a Mobility Lab (C4P Mobility Labs | Cities4People n.d.). These Labs are both ‘static’
(based in one location) and mobile (stands and moveable vehicles), based on local contexts’ needs. The Labs have been used as a meeting point and an open invitation to
local citizens to learn and get involved in the project. They also serve as hosting spaces
for some of the workshops and project events. The labs offer a setting where diverse
tools and a varied set of mobility and transportation information is available, where
local communities can gather to discuss, debate and co-create. The reason behind having such a dedicated area grounds the idea of having a third space, or a dedicated space
where people can participate without a pre-defined role. Having this space is key towards helping create a democratic and fair community engagement, as it breaks with
pre-established hierarchies; instead, it levels the participants as members of a mobility
community, who have complementary expertise.
During the initial months of the project (June–October 2017), online questionnaires
and interviews were deployed, followed by an analysis period. The online questionnaires covered people’s routes and modes of transportation and were distributed via
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Table 3 Suggested definitions for the Cities-4-People process phases
Development
(18 months)

Evaluation
(18 months)

Pilot
(8 months)

Scale-up
(8 months)

1. Learn Phase

Investigate and identify local mobility
and transportation challenges.

2. Awareness Phase

Make the project known in their local
context, materials and events telling about
the project to various local stakeholders

3. Community Phase

Inviting local QH stakeholders to not only
take part but also commit to the project
process and goals.

4. Prioritising Phase

Present research results and together with
the local community prioritise which
challenges need to be tackled first.

5. Ideation Phase (2x)

Together with the local community
co-create and co-design possible ways
of solving and tackling some of the earlier
identified challenges.

6. Feasibility Phase (2x)

Together with the QH stakeholders, the
concepts developed in the Ideation
Phase are assessed and prioritised.

7. Intervention Phase (2x)

First round of urban prototypes and
pilots are deployed

8. Analysis Phase (2x)

The local community analyses and
assesses through both qualitative
(interviews and questionnaires) and
quantitative (set of numbers/values
gathered during intervention)
approaches the impact generated
from the pilots.

9. Scaling-up Feasibility Phase

In case of positive impact results, the local
community and QH stakeholders are to
consider all the aspects that need to be in
place and which changes are required to
scale up the pilots.

10. Scaling-up Phase

The chosen pilots are scaled-up, meaning
replicated in other areas or increased
in amount.

11. Develop policies and tools

Write a set of policy recommendations
and replication tools to be used in
other related initiatives.

online platforms and newsletters. This data collection reached a high number of citizens, with 2550 respondents from all pilot locations. In order to better visualize
how people moved in their cities, the project partners chose to use Maptionnaire
(Maptionnaire n.d.), an online tool combining questionnaires and maps, where respondents can pinpoint routes, problems, etc. This tool has allowed each partnering location to visualize the existing heavy flows as well as city ‘nodes’, where flow
is obstructed by adverse transportation and mobility challenges. Concomitantly
with the online questionnaires, the local city partners conducted 75 semistructured interviews with 15 respondents per city belonging to the quadruple helix
stakeholder group; transport authorities, local citizens, municipality representatives
and academics. The questionnaires and interviews covered a wide range of aspects
impacting mobility and transportation, such as:
 What characterised the travel patterns in the city?
 What were the key mobility challenges in the city?
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 Were the citizens satisfied with the current transportation system and mobility

infrastructure?
 Did they make use of public places in the city?
 Were citizens satisfied with the policies of local or national governments
concerning urban mobility in their city?
The research results have indicated a number of urban challenges and informed all
the following events in the project process.1
As shown in Table 4, some of the aspects that affect city flow deal with heavy traffic
congestion, as a result of private car usage, access to public transport information and
limited schedules, as well as restricted infrastructure supporting alternative modes of
transportation, such as biking and walking (broken or discontinued pavements, not
enough signalization, blocked pavement by businesses, etc.).
With the data at hand, cities had tangible material to work with their local communities. Through workshops and regular conference calls focusing on training local partners from each city to learn and apply co-creation methods and tools, the local project
partners have learned a set of activities to facilitate team building, ideation, conceptualising and voting processes. These activities have been combined in local mobility kits,2
and each of the local project representatives have adapted and applied the tools to their
own contexts in many different project events.
The pilot cities completed ideation phases in their first year of the project. The local
community joined project representatives to co-create intervention ideas and develop
them into concepts, containing specific aspects and processes needed to be in place towards deploying such concepts. During the facilitated process, it became clear that the
project had succeeded in creating local communities, committed to transforming their
urban environments. As these communities are composed of different social groups
(local authorities, transportation businesses, bike associations, elderly and young members, groups representing those with different types of impairments, neighbourhood
residents), the discussions have been vibrant, informative and rich, and owing to the
chosen set of tools, everyone has had a voice. These events also have served as a meeting point for discussions regarding the future of the cities that go beyond the project
scope. Nevertheless, they are of extremely relevance towards urban planning and the
cities’ urban development plans.
Throughout these events, it has also become clear how citizens directly connect the way
they move in their cities to their quality of life. From time to health perspectives, how they
are able or unable to use certain modes of transport or reach destinations within a reasonable time, frames their daily routines. However, these same citizens also acknowledged
that modern expected conveniences, delivery services, shared distribution and shared mobility are also intrinsic factors that might compose their everyday lives.

Co-creating healthy urban metabolism infrastructure
The Cities-4-People project context is the base for the re-assessment of the current
urban metabolism (Baccini 1997; Kennedy et al. 2007; Rashed 2018; Thomson and
1

The conceptual framework and full research results can be found at https://cities4people.eu/resources/c4preports/page/2/
2
https://cities4people.eu/citizen-mobility-kit/
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Narrow paths, difficult walking flow.
This is aggravated by uneven surfaces
and poor pavement maintenance. Cars
park on pavements. Lack of continuity
of walking paths. Concerns about safety–
perceptions of crime.

Lack of continuity of cycle paths. Safety
concerns due to poor condition of
sustainable transport infrastructure
on cycling routes.

Congestion. Lack of affordable parking
provision inside and outside the city.
Road network.

Bicycles

Walking

Cycling

Private Vehicle

Sharing Servicesa

Trikala

Üsküdar

Altona (Hamburg)

Bicycles

Congestion. Road conditions. Not
enough parking spaces in the city
centre.

Bicycles (but limited)

Not known to respondents

Traffic congestion in the city centre. Congestion. Lack of parking.
Illegal parking in the city centre.
Driving can be stressful.
Taxi prices are competitive with
that of public transport.

Bicycles, Cars, however
not very widespread

Congestion. Lack of
parking. Unstructured
and illegal parking.

Lack of bicycle parking.
Disconnected cycling
routes. Poor signage.

Geography – hilly.
Underdeveloped cycling
infrastructure.

Poor connectivity of cycle paths.

Infrastructure needs expanding to
service a larger and more diverse
audience.

Large distances between
stations and stops. Low
frequency of services.

Air and noise pollution
impacts the choice of
walking. Narrow
pavements, shared with
bikes and parked cars.

Heavy street congestion. Lack
of integration of transport
modes. Limited service hours
and frequency. Service prices.
Poor maintenance of vehicles.
Pavements are too narrow and
shared by cars and restaurant
tables. Lack of green spaces
and resting areas. Too much
jay-walking.

Traffic congestion in the city centre.
Lack of dedicated bus lanes. Service
price. Low-frequency of services
(weekends, holidays and late
hours). Poor real-time service
information.

Air and noise pollution impacts the
Poor pedestrian infrastructure to
choice of walking. Lack of continuity
serve mobility-impaired citizens.
between pavements and underpasses. Poor pavement maintenance.
Lack of green spaces and resting areas.

Time lost in congestion. Lack of full
integration of transport modes and
their operators. Lack of an integrated
service connecting urban and
suburban routes.

Budapest

The research took place between June–September 2017, since then, private e-scooters and some car sharing services have been added to these cities

Bus services are not frequent enough
and not well connected.The time lost
in congestion. Lack of real-time service
information. Service costs.

Public Transport

Research results:
Locations
identified challenges
Oxford

Table 4 Overview of key challenges in the Cities-4-People pilot cities from initial research results
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Newman 2018b) and healthy cities definitions (Duhl and Sanchez n.d.; Healthy Cities
Vision 2018; World Health Organization (WHO) 2019). In the project, as challenges related to transport and mobility emerged, the preliminary results created a map of citizens’ perceptions and needs when moving around their cities. These needs very much
intertwine with how the city might and could develop, and it aligns with basic requirements of sustainable development.
The project preliminary results (Table 4) qualified themselves as key issues in how
citizens rated their quality of living and daily mobility challenges. Acknowledging and
facing these challenges raised a number of questions, emerging from discussions of the
roles of citizens in determining or influencing the health of cities and their metabolisms, as mentioned earlier in our introduction. In the case of the Cities-4-People pilot
cities, it has become clear that it is not possible to detach mobility from the healthy city
perspective. The city infrastructure cannot be detached from its citizens. They form, in
conjunction, the vital functioning of the city. Citizens are the livelihood of the city infrastructure. Without them, there is no city. Therefore, providing the means and modes
to co-create the city successfully is one of the aspects helping achieve a healthy city.
Modes of transportation and mobility play a key role in the city health and to create
a cohesive metabolism, the city needs continuous planning for adaptation. The infrastructure, instead of only having the responsibility of being the most effective distributor of resources, should be able to partake in the development of healthy cities. The
urban infrastructure and mobility should allow for changes, sustainable future trends
and growth, and yet unforeseen needs. In the Cities-4-People project, there was an understanding, which emerged from both the research and the events’ participants that
there are clear mobility needs, e.g. getting from A to B for working, studying, meeting
people, running errands, etc.. However, these needs are not necessarily linked to the
modes of transport currently in use, but rather to expectations emerging from habit
and convenience. Thus, how citizens feel and describe their use and access to transportation and mobility in their city need to be accounted for in a more inclusive manner.
In order to achieve this goal, we advocate that cities need an adaptable infrastructure,
where each city develops a framework for continuous inclusion and adaptation, where
upcoming changes can be incorporated fast or even tried out with urban prototypes,
without the need for large infrastructural investment. In the Cities-4-People project,
cities have developed initial interventions deployed during the summer of 2019. Based
on the interventions’ results – all interventions were analysed and assessed by their
stakeholders and other residents regarding impact, value, quality, etc. – one of them
has been chosen to be scaled up and possibly expanded or replicated in another city
area.3 However, more prominently, the project suggests the co-production (Bryson
et al. 2017) process itself as a possible outcome. By incorporating a bottom-up, inclusive approach, creating possibilities for urban prototyping, cities can positively impact
their future urban developments. Such processes could be aggregated into strategies towards creating and maintaining healthier cities and informing some of the policy recommendations to better guide cities growth.

3

The scaled-up interventions ran from primo January until ultimo March 2020, however due to the pandemic, interventions were stalled early March. Therefore, results are not the final and the final evaluation
analysis is to be resumed later in the year if an amendment is granted.
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Noteworthy, when citizens become aware of not only how they move in a city,
but also grasp the larger picture, as how goods and services move in the cities to
serve them, they acquire a wider perspective on mobility and transportation. For
example, that the morning traffic congestion might not be caused only by people
going to work, but also the delivery of goods. As a wide range of services becomes
part of the life’s convenience, they also join as contributors to pollution, noise, and
traffic as they share the roads, biking and pavement spaces. Consequently, during
the Cities-4-People project a large number of implementable concepts were generated, not only focusing on personal modes of transportation, but also on deliveries,
storage, access, information, etc. All of these different aspects influence mobility in
distinct ways.
The interventions ran from early March 2019 until end of September 2019, and the
following aspects were temporarily implemented and tested in the pilot cities based on
co-creation meetings and workshops’ results:
Hamburg (Germany), district of Altona:
 Installed bicycle parking racks in some areas of the street that were before reserved

for cars (adressing the lack of infrastructure for bikers).
 Tested new modes of delivery service with cargo bikes (addressing ways of tackling

congestion).
 Hosted events that brought together transportation sharing services groups to

inform citizens about the various sharing options available in their city (towards
increasing the uptake in sharing services).
Oxfordshire (United Kingdom), Barton neighbourhood (chosen due to its population
and scarce transport options):
 Created an information packet that includes information on how to access DRT, as

well as to inform the local community about their active travel options around
Oxfordshire.
 Partnered with a transport on-demand company and supermarkets to provide
subsidised transport for residents to do grocery shopping.
 Delivered a training program where citizens inform other citizens about transport
related smartphone apps and how to use them.
Trikala (Greece):
 Built storage lockers in the central square to avoid morning shopping congestion.
 Temporarily closed the central square to car traffic to improve pedestrian flow.
 Provided wheelchair scooter attachments for free rental at the central square.

Budapest (Hungary):
 Offered people new ways of public traveling through a Mobility Point located on

the upper embankment of the Danube at St. Gellért Square to decrease car usage
and congestion.
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 Temporarily closed the road to traffic to allow citizens to experience a car-free 1–3

km long river embankment in Buda.
 Signs and other materials (maps, unique gamification elements) were set up to
communicate access points to the river and encourage people to use them.
Istanbul (Turkey), district of Üsküdar:
 Placed benches at strategically identified steep spots in the neighbourhood to

provide residents and pedestrians with resting points to help citizens in their daily
steep routes.
 Hosted an event where citizens and public officials experienced what it is like to
travel through the area with a disability to increase awareness of authorities
regarding infrastructural needs concerning various types of impairments.
 Hosted a number of events focusing on the use of public gardens to promote
healthier routes and tackle unsafety perceptions towards facilitating better access to
public transportation.
The range of these pilot actions illustrate how mobility and transportation issues
transcended the original perception of how individuals go from A to B, expanding to
encompass how goods, people and the means of transport merge to make the city flow.
Thus, to tackle mobility, citizens and other local stakeholders must be actively involved
in the process towards understanding and defining how urban spaces can further develop to accommodate emerging demands that highly impact their cities’ metabolism.
Furthermore, working with citizens to assess and transform their own cities brings
novel and untapped opportunities for developing urban infrastructure, which can challenge and improve current modes of city governance (Späth and Knieling 2020).

Healthier cities
Natural resources and energy flow systems in cities are intrinsically linked to the people
creating these demands (Baccini 1997; Thomson and Newman 2018b). However, citizens, while engaged in their own routines, might not necessarily be aware of their role
in shaping urban metabolism and infrastructure. They might not feel it is in their capability to transform how they influence and are influenced by the use of these same resources. Like Cities-4-People, other projects have been addressing these aspects by
prototyping ways for citizens to work together as active voices in urban development
(Corsín Jiménez 2014). As an example, in areas that might have been neglected as a result of sudden business changes or de-industrialisation and, due to a low-cost opportunity, receive an influx of students, artists, etc. and transform themselves into highly
desired ‘hot spots’. This change in neighbourhood profile is followed occasionally by a
real-estate rush, creating new investments and furthering developments in the area
(Hristova et al. 2018; Rosenstein 2008). However, the wide range of resources required
to fulfil the consequential emerging needs are not necessarily planned along with the
local growth, and this change might lead to future problems, such as access and distribution. These problems represent a greater challenge than anticipated. They affect the
lives of the local residents in various ways as well as impact the city health through creating nodes in the city system and congested flows of goods and people. With a larger
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number of residents and not enough access to cheap and frequent modes of transport,
private car usage becomes high, leading to road congestion (as accessible routes tend to
be implemented at later stages), decrease of air quality, increase of noise pollution and
time spent in commuting. A pertinent example of a related issue affecting cities deals
with neglected or struggling areas. Even in well-structured cities with a forwardthinking government, there are specific areas that struggle to thrive. Such cases might
occur because of an infrastructural problem linked to poor mobility planning or lack of
fast adaptation and upcoming needs of their residents. A possible strategy to address
such urban infrastructure inequality, helping cities become healthier, could be to adopt
a preventive approach, where city developments do not fall behind citizens’ needs. Instead, the city would accompany existing flow changes, being able to foresee imminent
issues. Existing knowledge of flows in cities could inform urban prototypes (Corsín
Jiménez 2014; Thomson and Newman 2018b) as a way to temporarily test feasible solutions for future problems. It would require keeping up with current and future trends
in city contexts, which could be done through a combination of city data, collected
both through qualitative and quantitative approaches using smart (technology) solutions together with co-creation tools coming together in a city lab initiative. This preventive approach does not necessarily solve all infrastructural and mobility (of goods
and people) challenges cities face. Nonetheless, it would allow for temporary spaces
that could be populated in distinct ways, allowing for use, debates and assessment of a
solution before it is permanently implemented. Using urban prototyping also provides
a platform for education and nudging towards a desirable outcome. It can be in the
form of temporary signs, passages and even ways of communicating recycling or better
use of resources. The temporary aspect of an urban intervention provides enough data
and can be exploited to a range of outcomes. From the perspective of the citizens and
authorities, the interventions, despite their temporal aspect, facilitate an experience that
can be transformative by providing enough knowledge to compare with a previous
state, differentiating itself from what otherwise would only be described in texts or illustrations that are hard to ‘feel’ and not necessarily properly understood.
In one tangible example emerging from the Cities-4-People initiative and tackling this
issue, in the district of Altona, Hamburg, citizens and local associations showed a high
interest in regaining access to public spaces, currently dedicated to vehicles. Initially
there was a suggestion to try to close a specific central area in Altona for vehicles for 1
month. As the municipality, transportation and other public authorities took part in
some of the project's meetings, this idea was discussed and brought forward to the local
district assembly, which voted to close the area of Ottensen for vehicles for 6 months
(instead of one), starting in September 2019 (Cities-4-People n.d.). The six-monthperiod has provided enough data and time to assess the new role given to the chosen
street, both its positive and challenging impacts. This closing of the street has sparked
other routes and solutions, before latent thanks to previous street access, and set a possible frame for future urban design recommendations. These recommendations can include key requirements that need to be in place in order to carry out large scale urban
prototypes (Corsín Jiménez 2014; Thomson and Newman 2018b) and valuable aspects
that can help catalyse urban transition (Nevens et al. 2013).
Why is this relevant in the context of urban metabolisms? Such a change in the
urban landscape can affect a number of valuable aspects in a city metabolism. When
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closing a street for cars, goods and other resources have to find novel models for distribution that are sustainable, efficient and compatible with the new regulations. Citizens
also have to rethink routes, bringing life not only for the closed area but also to other
areas yet to be explored. While this change might bring initial confusion and certainly
some discomfort in the early days of the intervention, as citizens and other vehicles
need to get out of their default routes and routines, it will provide enough data and
local experience to assess its impact in the wider city perspective. With data at hand,
an engaged society working along urban environments can redefine concepts of wellbeing and how to shape their urban environment. Thus, a healthier city is a city that
understands and works with its complex interdependency of actors and infrastructure,
acknowledging and dedicating resources to keep a steady vigorous flow of its metabolism. Only by offering citizens the chance to participate in urban transformations, gaining inside perspectives in how their everyday habits and routines impact the wider city
metabolism, can cities create a more cohesive and sustainable development. Cities can
learn how to best address some of their local issues, such as those impacting mobility,
co-creating solutions based on a common and shared understanding of problems, using
tools at hand.
In existing top-down governance approaches, which mostly shape how cities develop,
citizens tend to participate only indirectly. Despite some responsibilities related to
choosing the ones to govern through municipal and country elections, citizens tend to
be fairly disconnected from learning more about local urban developments. This disconnection may impede residents to understand some of the sources feeding local challenges, such as those belonging to the urban metabolism infrastructure, and how they
themselves might be impacted and have an impact in their everyday lives. The preliminary findings that emerged from the Research and Innovation action Project, Cities-4People have so far created a long-lasting transformation in all the five locations involved in the project, with some of the temporary interventions becoming permanent
with high citizen approval, as in the case of Oxford and Istanbul4. The Mobility Labs
equipped with co-creation methods and tools5 allowed for an aggregation of various
citizens and other stakeholders, breaking with usual top-down governance approaches,
positively disrupting the usual urban metabolism framework, and transforming local
urban development experiences for the cities and citizens involved. The project process
has offered the opportunity to embed citizens as one of the variables in the this framework, proving that through applying a more holistic approach to city development, cities can create more impactful solutions of higher public acceptance. Thus, we suggest
that a healthier city needs to aggregate implementable processes through inclusive cocreation methods.
We argue that it is not enough to have parameters defining a healthy city. In order to
achieve such parameters and goals, cities need guidelines. Therefore, we propose to
contribute to the field of urban transformation by suggesting a few guidelines to help
cities work towards achieving some of the WHO health city parameters. They are presented in Table 5.

4
5

The other evaluations are still in process.
https://ccn.waag.org/navigator/
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Table 5 Guidelines towards helping cities become a ‘healthy city’
• The inclusion of co-creation and co-production through citizens’ participation as an intrinsic part of any city
planning process.
• Early deployment of temporary interventions (urban prototypes) towards assessing value and needs of areas
in development.
• Creating spaces for interacting and educating citizens about their demands of resources’ and impacts.
• Deployment of temporary products/services towards creating new citizen experiences and behaviours.

The health of a city needs to reflect not only the final result of citizens’ health, but instead it needs to be healthy because the city functions in healthy ways, providing ‘natural’ flows towards better quality of life for both citizens and the resources they
consume and produce.
Through co-creation labs, cities could have a space for learning and interaction by
providing education on city development, consumption and waste of resources. These
city labs’ citizens can directly interact with key city planning strategies and suggestions
for urban development. Furthermore, city labs should be located in areas highly frequented by residents, in order to be visible and accessible. Dedicating a space in the ‘affected’ or ‘developing’ urban area, where citizens and local associations can directly
connect to local transport authorities and local governance, can provide a starting point
towards ensuring an inclusive, open access approach towards urban development.
However, this space needs to be perceived and used as a place where citizens and stakeholders from different groups and associations come together to be exposed to a range
of perspectives, gaining insights into unique and general cases. By working together in
such an environment, these groups face and collaborate with each other, avoiding classic setups with embeded hierarchical roles, instead providing nuances to common
shared urban challenges.

Conclusion
This article proposes guidelines to achieving a healthier city, revisiting definitions of
sustainable and healthy cities, urban metabolism, urban infrastructure, giving suggestions of how cities can approach urban development planning through the active inclusion of citizens and associations with co-creation processes. Furthermore, we suggest
that urban metabolism definitions need to be expanded to encompass the flow of
people to its original conceptualisation, being defined as the flow of people, goods and
energy for production, consumption and waste management. The Cities-4-People project is used as a tangible case as it builds on existing definitions of urban metabolism
and healthy cities by suggesting an even greater holistic approach. By inviting citizens
to co-create, co-produce and shape the city structure and design, cities might be positively transformed through multiple solutions that can lead to more sustainable urban
environments and better quality of living for their citizens (Hine and Mitchell 2001;
Mollenkopf et al. 2005). The suggested guidelines to co-creating healthier cities are also
a means to reach UN’s Sustainable Development Goal n.11: Sustainable Cities and
Communities. The methodology applied in the Cities-4-People project is one possible
approach of how to engage local communities into a wider city planning. Additionally,
this inclusive approach is a tangible way to develop what we identify as preventive
urban medicine, providing an on-going and simultaneous ‘care’ in urban developments
and possibly preventing future infrastructural problems.
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Our main contribution to urban transformations research lies in proposing a set of
guidelines, grounded in the outcomes of the Cities-4-People project process, to help
cities achieve their ‘healthy city indicators’, thus becoming healthier cities. Through the
creation of community driven spaces in active urban contexts, distinct groups can come
together to co-create and co-produce solutions through discussing, ideating and planning possible concepts that can be tested as urban prototypes, before being implemented long term (or disposed of in case of negative impact). This fast-paced and
comprehensive process allows for a tangible creation and assessment of concepts,
bringing forward learnings on a wide range of aspects, such as people and goods distribution routes, and health and economic impacts. The sense of commitment and ownership acquired by the community involved in the course of the project might also have
an influence on the success of chosen solutions. As informed citizens, they understand
the problems and reasons behind the changes, and they see the tested concepts as a
positive process in their city. Moreover, informed citizens might be more prone to
accept and engage in changes in the urban space that focus on more sustainable approaches and engage in political choices and decisions influencing policy recommendations towards building healthier cities for all.
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