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Executive Summary
Integrated planning and policy is increasingly regarded as an answer to the complexity of the urban
environment and the networked character of societal challenges, such as urban climate adaptation.
Within the RESIN project TNO has developed the Urban Innovation Framework in order to help cities
achieving solutions to these complex and challenging problems. The framework is based on years of
experience within the field of urban innovation and consists of five main perspectives: cross-domain
integration, the decision making context, developing the innovation ecosystem, organisational
integration and closing the policy/learning cycle.
This deliverable further elaborates the element of cross-domain integration. It presents the co-creation
of the Integrated Planning Challenge methodology, with two cities (Bolton (UK) and Rotterdam (NL)).
The Integrated Planning Challenge methodology facilitates cities to determine and exploit cross-siloed
synergies. The case study in Bolton addresses the redevelopment of the town centre and
improvement of access to the River Croal. The second case study in Rotterdam addresses the
redevelopment of the main infrastructure corridors into highly sustainable and liveable places.
The process of integrated planning runs in an integrated way parallel to the entire RESIN process,
defined in the RESIN framework. Thinking about how an integrated approach can help to tackle the
urban challenges in particular relates to the RESIN phases of ‘developing adaptation objectives’ and
‘prioritse adaptation options’. The lessons learned from the Integrated Planning Challenge are that
such adaptation objectives should be broadly defined, taking into account the solutions (options) other
sectors can potentially provide. Consequently, integrated projects can be further defined in the
implementation plan. If cities start to think on cross-sector synergies in the implementation planning
phase, chances to add multiple benefits may be missed.
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1. Introduction
Integrated planning and policy integration is increasingly regarded as an answer to the complexity of
the urban environment and the networked character of societal challenges (Healey, 2006). TNO has
developed the Urban Innovation Framework in order to help cities achieving solutions to these
complex and challenging problems. The framework is based on years of experience within the field of
urban innovation and consists of five main perspectives: cross-domain integration, the decision
making context, developing the innovation ecosystem, organisational integration and closing the
policy/learning cycle (see Figure 1).

Figure 1 - Urban Innovation Framework (TNO, 2018)

This deliverable elaborates on the co-creation of the integrated planning challenge methodology, with
two cities (Bolton (UK and Rotterdam (NL)) in the context of the RESIN project. The integrated
planning challenge methodology facilitates cities to determine and exploit cross-siloed synergies. The
case study in Bolton addresses the redevelopment of the town centre and improvement of access to
the River Croal. The case study consisted of a 3-day workshop. The aim for this workshop was to
increase the integrated policy scope of this project by mainly looking at possibilities for cross-sectoral
integration. This workshop was carried out along the Integrated Planning Challenge (as developed by
TNO, 2018). The second case study in Rotterdam addresses the redevelopment of the main
infrastructure corridors into highly sustainable and liveable places. The case study consisted of a
series of 5 development and designing sessions. This project is challenged by numerous issues such
as an increasing amount of stakeholders, dealing with innovation and uncertainty, and the ambitions to
connect different domains within one project.

1.1. Reading guide
Chapter 2 discusses some of the theoretical concepts behind integrated planning and policy
integration, its facilitators and inhibitors. Chapter 3 elaborates on the translation of these theoretical
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issues into different elements of the integrated planning challenge. Chapter 4 presents the results of
the Bolton and Rotterdam cases. Chapter 5 concludes with a reflection on the lessons learned.

2. Integrated Planning
2.1. Why an integrated approach?
Integrated urban planning and policy that connects across different sectors (such as housing, energy,
mobility and health) is increasingly recognised as vital parts of European spatial planning and
sustainable development in general (see for instance the many initiatives in the world of smart cities
and communities (Edelenbos et al., 2016)). The concept of integrated planning stems from the idea
that the government landscape is “traditionally organized around functional sectors” (Healey, 2006)
(such as mobility, water, nature, energy). Major societal challenges, such as climate adaptation and
decarbonization require a different view on the complex relations between these sectors.
1In

novel approaches of city planning, complexity theory is used to describe the interdependency,
interconnectedness, and non-linear dynamical behavior of problems that cities are confronted with.
The complex systems approach is a promising new way to describe and explain how cities form,
evolve, adapt, and evolve in response to changing conditions (Sanders, 2008). The complexity
approach emphasizes the city as a whole, the relation between its composing parts, and the
underlying interacting variables, structures and dynamics that together lead to emerging situations
(problematic or not) in cities. It, therefore, can be used for a holistic view on city problematics, and
offers a framework for integration. Planning complexity into the urban system requires approaches that
are better able to cope with self-organization, emergent behavior and surprise: a iterative approach
instead of approaches that focus on fixed end outcomes to be achieved in a linear input-output
fashion’New approaches like adaptive management, and co-creation fit better to this.

Figure 2 - Own adaptation of layers approach based on Priemus (2004)

1

The following two paragraphs have earlier been developed by TNO in the Smart Cities SCC01-2016
project RUGGEDISED, see D1.2 “Smart City Implementation Framework”.
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The ‘layers approach’ (Priemus, 2004) is a holistic planning method that emphasizes three
interconnected layers that influence one another: the subsurface or substratum layer, the networks
layer, the infrastructure layers, the occupation layer, and the layer where people live, work, recreate
etc. The layers approach is, in fact, a system approach. The layer of the subsurface contains the
interlinked soil, water, groundwater, and sediment processes and the link with the ecological system. It
is the layer upon which the other layers are built. The networks layer contains the physical
(infrastructures) and social networks. The networks layer fosters horizontal connectivity from
neighborhood to city to other cities. The infrastructures carry the flows of data, material, mobility
(people), energy, water, etc. The occupation layer is the layer where activities of people take place
and contains the physical structures (houses, offices, etc.) for these activities. Each layer delivers the
conditions for the functioning in the other layers. The subsurface layer contains for instance the soil
conditions which influence the type of buildings, the configuration of the built environment, or influence
what kind of activities can be organized in the occupation layer. The idea is that change in the layers
will take place in different time scales. The subsurface layer will change on a geological time scale,
with a magnitude of about 100 and more years. The physical appearances in the network and
occupation layer , i.e. the infrastructures and buildings, can change a little bit faster, in a time frame of
30-50 years, while the social networks and activities in the occupational layers can change much
faster (in less than a year). This means that sustainable and integrated planning is further complicated
by different time scales in the same area.
Often, the urgency of complex systems thinking is addressed when possible pathways for challenging
societal transitions are discussed. Campbell (1996) presents the famous triangle of conflicting
(sectoral or sustainability) goals. This triangle shows that sustainable urban development (but also
climate adaptive cities, circular cities, smart cities) will always have to deal with conflicts. Conflicts that
stem from various sectors and interests within government itself.

Figure 3 - Conflict triangle (Campbell, 1996)
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Healey (2006, p.539) reflects on this issue with regard to relational complexity and the premise that
‘place’, ‘area’, ‘neighbourhood’, or ‘city’ as an integrated framework is a crucial but rather complex
concept. “The search for ‘territorial’ or ‘area’ ‘integration’ means a ‘disintegration’ from some sector
priorities in order to be able to see an issue form the angle of the interrelation of activities in particular
places”. Moreover, she states that the domination of sectoral policy development, but also the growing
influence of neo-liberal forces have undermined “spatial consciousness”.

2.2. Approaches towards integrated
planning
In academic literature on integrated planning, environmental
planning integration, policy integration and mainstreaming climate
adaptation, there exists lots of different typologies and approaches
towards integrated planning (see textbox for a quick overview).
The Integrated Planning Challenge methodology builds on work
that has been done by Meijers and Stead (2009). These authors
distinguish between three ‘levels’ of policy integration; cooperation,
coordination and integrated policy making (see Figure ?). These
levels are dependent on a variety of variables (interaction,
interdependence, formality, resources needed, loss of autonomy,
comprehensiveness, accessibility and compatibility). The variables
determine the relation between the stakeholders. This relationship
can best be described along the following rule of thumb: the higher
the degree of the interdependent variables the higher the level of
policy integration. High levels of policy integration demand more
interaction, interdependence, formality, shared resources, loss of
autonomy, et cetera between sectors. Consequently, the higher
the level of policy integration the more policies are cross-cutting
sectors. It is important to note that there is no ideal state of
integrated policies. Every context requires a different degree or
level of integration. Finding the ideal level of policy integration in
relation to the context is quite a challenging process. This process
can be approached by working towards three critical goals.
Starting off, it is useful for each sector to create a shared
understanding of each other’s values. Secondly, there is a need to
create a shared problem and awareness of the context. Lastly,
specific actions should be drawn out in order to achieve a desired
level of policy integration. These goals can best be achieved in an
open and transparent process.

“Various ways to divide and characterize scales
and functional types of integration are available.
Underdal (1980) identified four categories of
integration: time (short- and long-term
considerations); space (related to jurisdictional
issues); actors (related to the intraorganizational
dimension); and issues (the breadth of matters
considered). Taking a different tack, Cowell and
Martin (2003) classify policy integration attempts
according to whether they occur at a strategic or
operational level of the policy-making process.
From a review of the discourse surrounding
policy integration within formal policy in the
United Kingdom, Healey (2006) provides four
dimensions, recognized to be often overlapping:
the (co)aligning of strategies and policy (a similar
distinction to that made by Cowell and Martin
2003), cooperation among actors, connecting
policy and action, and policy (re)framing. Each of
these frameworks relies on conceptual
distinctions, although Healey’s final category,
policy (re)framing, has a normative aspect as
well. Concerning policy integration for
sustainability as integration, in its 2002 report,
Improving Policy Coherence and Integration for
Sustainable Development, the Organization for
Economic Cooperation and Development
recommends a series of themes to be integrated,
including a common understanding of sustainable
development, clear commitment and leadership,
specific institutional mechanisms to steer
integration, effective stakeholder involvement,
and efficient knowledge management
(summarized in Jordan 2008, 26).” (Holden,
2012, p. 309)
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Figure 4 - Level of Integarated Planning (Meijer & Stead, 2009)

Level of integrated planning – crucial feedback questions
Cooperation
Coordination
Are there any other
Can planned (siloed)
domains that can
investments be made
potentially benefit from a
flexible to align with other
policy?
goals?
Is this decision made
Can multiple values be
based on a careful
reached with this
consideration of all
project/investment
relevant pro’s and con’s,
Does my project hold
integrated impact
potential solutions for other
assessment
domains?
Are all relevant domains
Required coordination with
and stakeholders taken
other domains, for
into account? Or are we
successful projects?
missing relevant people
Do other domains provide
now?
suitable solutions for the
problem?
Can we be flexible with the
geographical project
boundaries of the project?

-

-

-

-

Integrated policy making
Is there a shared and
aligned problem definition
that aligns multiple
domains?
Is there a shared project
development and design?
Necessary connection
built-in into the design of
the project/innovation, f.i.
heat capture from sewage
(energy, water, waste
sectors)
Alignment of budgets
possible to tackle split
incentive challenges?
Need to stimulate urban
innovation / piloting
Optimal use of inefficient
space and investments?

Figure 5 - Own adaptation of practical implications of Meijers and Stead (2009)

The table above shows some self-help questions to determine what level of integration that a given
city is facing.

2.3. Requirements to capture synergies of integrated planning
There are three main requirements to stimulate integrated planning: develop a shared language,
determine windows of opportunity and show the added value of cross-silo cooperation.
Develop a shared language and discuss values
The societal problems underlying the urgency for integrated planning are wicked problems. “When
policy objectives or values are contested and no consensus exists about the knowledge to be used to
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solve the problem, this is called an unstructured problem. This type of problems is also known as
‘wicked’ or ‘ill-defined’. Climate change is an example of an unstructured policy problem” (Slob & Duijn
2014). Many of the systems issues in cities belong to this type of problem. Discussing values and
collaboratively developing knowledge should be the main strategy to overcome the complexity. This
element is part of the Integrated Planning Challenge (see chapter 3). The concept of collaborative
knowledge development relies on the body of literature on boundary spanning (see figure 6).
Boundary spanning theory provides insights in the role of boundaries in ill-defined and wicked
problems. Silos and sectors should be seen here as clear boundaries. Boundary spanners are people
that are able to cross these boundaries and help other people to do the same.

Figure 6 - Boundary Spanning (Slob & Duijn, 2014)

Determine windows of opportunity
A second prerequisite for integrated planning is to spot the windows of opportunity to align domains.
The concept of “windows of opportunity” stems from the work of Kingdon (1995) 2The policy process
has been described in a variety of ways, but one of the most influential frameworks is the Multiple
Streams Framework, which is closely associated with the work of scholars like James March, Johan
Olson and John Kingdon. The basic premise of the framework is that policy decisions should not be
understood as fully rational attempts by political actors to deal with discrete societal problems, but
rather as a set of largely independent streams which come together occasionally to produce
meaningful change. Traditionally, decision making in institutions is viewed as a process that moves
from problem definition, through extensive analysis, to rational outcomes. In contrast to this view, the
streams framework acknowledges that decisions are often made based on the availability of potential
solutions, the perceived importance of a problem and a set of actors willing to bring those together.
This description of the way in which decisions are actually made was first put forward by Cohen,
2

Most of this section is cited from: Magnuszewski P. (CRS), Sodomkova K.(CRAN), Slob A. (TNO),
Muro M. (CRAN), Sendzimir J. (CRS) and Pahl-Wostl C. (UOS), 2010. Report on conceptual
framework for science-policy barriers and bridges. Final version 22.12.2010 of deliverable No. 1.1 of
the EC FP7 project PSI-connect. EC contract No. 226915. July 2010, Delft, the Netherlands.
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March and Olsen’s and called the “Garbage Can Model of Organizational Choice”. The garbage can
metaphor is based on the notion that potential interventions are proposed and discarded within many
organizations, but emerge again once a particular problem becomes more acute, and decision-makers
are looking for fixes. At that point, the decision-makers are more likely to pick something from the
“garbage-can”. This is especially the case under conditions of great uncertainty, since the ability to
decide about a course of action is more difficult when it is completely unclear how to forecast its
potential outcomes. John Kingdon (1995) applied this framework to policy communities, which include
elected officials, but also agency staff, academics and advocates in a particular policy-area. In his
influential book Agendas, Alternatives and Public Policies, Kingdon focuses on the “pre-decision
processes”, through which the agenda for decision-makers is set, and the process by which the
alternatives that decision-makers choose from emerge. He describes these pre-decision processes
which make up an important part of the policy process as follows: “We conceive of three process
streams flowing through the system – streams of problems, policies and politics. They are largely
independent of one another, and each develops according to its own dynamics and rules. But at some
critical junctures the three streams are joined, and the greatest policy changes grow out of that
coupling of problems, policy proposals, and politics.” (Kingdon, 1995). The moment, or period during
which these streams are coupled provide a window of opportunity for significant policy change. These
policy windows are opened, according to Kingdon, “(…) either by the appearance of compelling
problems or by happenings in the political stream.” (1995: 20).

Figure 7 - Windows of Opportunity (Kingdon, 1995)

The concept of ‘windows of opportunity’ explicitly feeds into the Integrated Planning Challenge
methodology. The underlying notion of the concept is to spot opportunities instead of thinking in terms
of boundaries. The Integrated Challenge Methodology that is presented in this deliverable explicitly
stimulates this way of thinking.
Show the added value of cross-siloed working and projects
As integrated planning comprises the involvement of all stakeholders and affected departments from
the early onset of a planning process, all possible costs and benefits of planning options, whether
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social, environmental or economical, can be gathered from the stakeholders and investigated 3. This
means that unwanted costs or side-effects can be avoided or reduced. Also, options can be evaluated
according to their additional benefits (i.e. in addition to the main objectives of the project). These
insights allow the maximisation of this added value and thus optimise the project outcome.
By not assuming this broader perspective and not taking into account all externalities means that
opportunities to increase the beneficial impact and outcome of the project are missed out. As the IEA
Ryan and Campbell, 2012) addresses this issue with regards to energy transition: “…these foregone
benefits represent the opportunity cost of failing to adequately evaluate and prioritize energy efficiency
investments and this opportunity cost may be very large, and in particular in a context of increasing
global demand, stress on resources, and climate concerns, they may represent a cost that we cannot
afford to bear”. Also, the Pathways 2050 4 project states that: “Successful 2050 pathways should
combine emissions goals with socio-economic objectives, incorporating both in the analysis rather
than treating them as independent. their integration into the analysis will enhance the relevance of
pathways to local concerns and policies”.
By specifying all costs and benefits, the integrated planning approach also creates opportunities for a
financially sound business case. Showing the added (shared) value for a broad array of domains,
more stakeholders see the advantages from their perspective and are more willing to invest. In
projects with multiples values, stakeholders share costs and enhance their mutual benefits. This
complexity is, however, often seen as a risk. Creating a particular investment fund can help overcome
these barriers. An important requirement for successful integrated investments is that it is clear how
the investment will deliver a return to the investor. The text boxes below show two examples of the
added value of Integrated Planning.
Example: Soccer field in Gouda (Puts & Van der Heijden (2018)
An example of shared added value is a soccer field in the Dutch city of Gouda. The pitch is
located in a low lying area of the Netherlands and, thereby, regularly functions, unofficially, as
water storage for the surrounding area during (heavy) rainfall. As the field is up for renovation,
the traditional approach would be to elevate the pitch and increasing the availability for its
primary function: soccer. By doing this, however, the municipality would be forced to create
storage capacity elsewhere in order to prevent damage from flooding. A parallel trend is to
disconnect the storm water drainage system from the sewage system, requiring sufficient water
storage and drainage capacity in the area, a responsibility of the local water board.
The situation calls for a different approach where the unofficial function of the field as water
storage area can be retained, while ensuring its usability for football practices and matches. A
solution with clear advantages for all, is to create water storage capacity underneath the field.
This integrated solution requires an integrated financial solution. Maintenance of the soccer field
would usually be financed by the municipal department of ‘sports and culture’. This now has to
be complemented with budget from the department for sewage and with budget from the water
board.

3
4

http://www.businessdictionary.com/definition/integrated-planning.html
2050 pathways Platform (2017). 2050 Pathways: A handbook.
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Example: The Environment Agency
The EA has recently introduced the Integrated project approach: from the start of a project,
ambassadors are nominated for every function and they are all involved at the beginning to
maximise benefits for all. Also socio-economic benefits are taken into account, including
external partners in the process.
In the previous process, the approach was often siloed and additional benefits were only
encountered later in the process and sometimes not able to be included anymore. Including
benefits might also enhance the implementation of a project, as one benefit, e.g. flood defense,
might not be enough to pursue the project.
A good example of an integrated approach is the development of a flood basin that was most of
the times redundant, except during times of flooding. It has now been redeveloped as a wetland
with cycle paths, stimulating wildlife and recreation. By combining many benefits and
stakeholders sufficient funding was raised to go ahead with the redevelopment.

As mentioned before, all possible costs and benefits of options are taken into account in the Integrated
Planning approach. To maximise insight for decision making, one would want to quantify the impact of
options as much as possible. For some impacts, this will be fairly easy to assess, such as the costs of
a solar panel or the reduction CO2-emissions. For others, however, this will appear to be very difficult,
for example health benefits or changes in the quality of the environment. If one has to conclude that it
is not possible to quantify the effect, a (semi-)quantitative unit can be used instead. The Likert scale
running from 1 to 5, for example, is a commonly used method to estimate the effect as objectively as
possible by clearly defining what the scores 1 to 5 mean. The outcome of the quantification step
results in an overview of impacts all expressed in different units of measure, such as Euro, tons of
CO2 and a Likert scale. To be able to draw a conclusion on the overall impact of an option, one would
want to compare these effects with each other. Below, two methods are explored that support this.
A common method for determining the societal impact is the Social Cost-Benefit Analysis (SCBA). The
SCBA is a methodology following strict guidelines to calculate the impact of projects on societal
prosperity in a consistent way. This approach, as well as other forms of cost-benefit analyses, require
that not only costs, but also benefits, are expressed in a monetary unit. The benefits being
investigated in an integrated approach are, however, very diverse in nature and it won’t always be
possible to calculate a monetary unit for the effect on the benefit or it won’t make sense.
Another method that can be used is a multi-criteria analysis (MCA). In an MCA the costs and benefits
are not translated to a monetary unit, but a common fictitious unit, such as a score from 1-10, where 1
is very bad and 10 very good. In this way, the diverse costs and benefits can still be compared to each
other and summed up to reach an overall score for a certain option. Great care should be taken to
determine an objective method for defining the 1-10 scores for each cost/benefit.
Additionally, one can assign weights to each type of cost and benefit, to indicate the importance and
relevance of each and distinguish between them. For example, on a scale of 1 to 5, a 1 represents
very little importance, and a 5 great importance. Weighting can be done for the project as a whole, but
also per stakeholder. Combining the scores for the impact and importance results in an overall score
for each option which makes it easy to compare it to other options.
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Figure 8 Steps to determine the societal impact of an option or project

Calculating the added value of cross-siloed projects should definitely be a crucial module of the
Integrated Planning Challenge. During the 3-day workshop in Bolton, Arcadis applied its Master
Optioneering methodology to quantify the added value of green-blue infrastructure. The added value
of such infrastructure on real estate value, private spending in the city centre, and additional urban
development opportunities can be captured to finance the infrastructure. Arcadis reported their method
separately. More information can be found in the RESIN e-Guide 5.

5

Contact Arcadis eric.schellekens@arcadis.com.
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3. Towards an “integrated planning challenge”
Based on the theoretical notions presented in chapter 2 of this deliverable, TNO co-developed an
integrated planning challenge together with the cities of Rotterdam and Bolton (Greater Manchester
area). Both cities offered the opportunity to intensively work with us on their specific integrated
planning related topics. Moreover, they were able to manage to get together all relevant (external)
stakeholders on board as well.

3.1. Methodology development in co-creation with Bolton
The starting point in Bolton was a well-developed Masterplan for the city centre. Bolton Council
already takes the opportunity to consider the integrated challenges and look for windows of
opportunity at the beginning of all urban development projects.
Case study: Bolton town centre and the redevelopment of the river Croal
The city of Bolton is situated North-West of Manchester, part of the Greater Manchester Combined
Authority (GMCA), and has around 130.000 inhabitants. The city went from being a leader in the
cotton-industry and having a thriving commercial centre to a city in decline. This a long-term
development, which turned for the worst at the end of the 1980s. This is caused by a number of
decisions made and unforeseen developments. Two shopping malls built at the edges of the city, the
replacement of the football stadium outside the town centre and the rise of Manchester’s city centre
pulled most commercial activity outside the town centre. Recently the city council developed an
ambitious strategy document to counter this development. The council aims to achieve a regeneration
budget of 1 billion Pounds of which 100 million will be invested by the council itself.
Improving access to the River Croal is seen as a vital part of the redevelopment of the town
centre. The section of the river that is flowing through the town centre (Middle Brook) is designated as
a heavily modified waterbody that provides a poor ecological/wildlife resource. The river is heavily
canalised, has no natural river bed, contains weirs and flows partly underneath the ground surface.
Middle Brook is currently failing its objectives under the Water Framework Directive. Upstream the
river has a relatively natural plan which supports a diverse range of ecology. Despite the issues in the
town centre the river holds healthy fish populations.
The city council wants to enhance the use, enjoyment and setting of the River Croal by
integrating land and water uses. Ultimately this means opening up access to, from and along the river,
exploring the added value and use of water space, taking opportunities to manage and reduce flood
risk and viewing the waterway, walking and cycle paths and environs as part of the public realm to
unlock the economic, environmental and social benefits of the river.
This ambition covers multiple problems found in the city of Bolton. Besides issues concerning
environmental and economic vitality the project addresses issues concerning physical and mental
health of both young and old people. Furthermore, this project addresses the ambition to achieve
cohesive and safe neighbourhoods that offer affordable and high quality homes. This requires the city
to work beyond their traditional boundaries of organisations and places. Realising this cross-sectoral
project will force parties in Bolton to join up workforces, assets and funding. Therefore, it is necessary
to find out what challenges and opportunities there are in formulating integrated projects.
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Within the context of the RESIN project and the 100 Resilient Cities program, Bolton Council, Greater
Manchester Combined Authority, Arcadis and TNO organised a three-day workshop (26th – 28th of
June 2018) to improve the resilience capacity of the urban development investments, aimed for in the
Bolton Town Centre Masterplan.
During the first day of the workshop TNO facilitated an Integrated Planning Challenge. This challenge
particularly aims to collaboratively setting high level, integrated and cross-siloed directions for urban
development and urban innovation. The challenge is specifically designed to engage public and
private partners (with diverse ambitions and incentives) in a valuable dialogue. Such a dialogue
stimulates to appreciate each other’s languages and to collaboratively develop shared goals and
shared approaches. The Bolton Town Centre Masterplan already is very ambitious. The commitment
of the local government to invest serious amounts of money to regenerate the abandoned areas into
flourishing mixed used neighbourhoods really shows that both public and private partners have
already formulated integrated aims and work together in an efficient way. However, it is always
valuable to take a step back and reflect on current practices to see whether any gaps need to be
closed. Moreover, to have all relevant stakeholders present in the workshop allows to accelerate and
align intended actions.
In co-creation with Bolton TNO designed the first steps of the Integrated Planning Challenge
methodology for this particular situation. The Integrated Planning Challenge for Bolton consists of
three elements: (1) the shared value game, (2) the synergy matchmaking and (3) the integrated
planning roadmap. During the three-day workshop, the outcomes of the Integrated Planning Challenge
fed into the Master Optioneering Session – developed by Arcadis – that was held on the second and
third day of the workshop. The outcomes of the Master Optioneering Session have been reported
separately by Arcadis.
Part 1: Shared Value Game
This game aims to raise awareness among workshop participants regarding their personal values, and
those of their organisation or department and colleagues. Raising awareness is important because
values are part of deeply rooted motivations that determine effective performance of any project or
cooperation. Sharing values, understanding each other’s values and subsequently developing shared
values is the first step towards opening up dialogue and learning on different levels. Around 40 values
were extracted from interviews that were conducted in advance with workshop participants from
Bolton Council. This stack of values was printed on cards. Intentionally, some cards were left blank in
order to give people the opportunity to fill in values they came up with themselves during the
workshop. The value game started by asking everyone to pick three values that represent their own
and organisational values. The group was randomly divided into subgroups that discussed the picked
values with each other. Three questions are central to the discussion:
-

“What is your interpretation of this value, how do you give meaning to it and how does it influence
your daily work?
How do you deal with personal values that conflict with your colleagues’ values?
To what extent do your values conflict with the values of your organisation and how do you deal
with this?”

From the discussion in groups it shows where the participants – from different organisations – are
aligned or look differently at certain values. This gives a good starting point for follow-up discussions,
also to know what is important for each stakeholder.
Part 2: Synergy matchmaking
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The synergy matchmaking is the second exercise of the Integrated Planning Challenge. This exercise
elaborates on the shared value game and aims to develop a clear articulation of the challenges and a
shared awareness of the ambitions. The synergy matchmaking exercise explicitly focusses on the
opportunities for cross-siloed working that participants can bring to the table. What opportunities do
they see and what ambitions do they want to realise? Starting from the individual opportunities the
participants see is really key to the synergy matchmaking. What is the ‘opportunity’ they would like to
offer to the group.
TNO invited the participants to share their ambition/opportunity with the group in a short pitch. This
way TNO shed light on the variety of ambitions. Based on the individual pitches a clustering was done,
as a basis for break-out discussions. Based on the opportunities that the participants pitched, we
clustered the ambitions into three break-out groups: Liveable town centre, Infrastructure (Smart Cities)
and Water & River. The discussion in the break-out groups was intentionally divided into three stages.
First, people shared their ambitions for the city and the project in specific. Participants looked for
windows of opportunity to work together and to link in with each other’s interests. Second, an
evaluation was done on the extent to which the current project and masterplan could be regarded as
integrated. Lastly, the participants mutually decided on challenges they foresee and the next steps
they will have to take in order to achieve the integrated ambitions.
Part 3: Integrated Planning Roadmap
During the final exercise the group was again divided in subgroups (liveable town centre,
infrastructure, water & river). The groups discussed what specific actions should be taken in order to
achieve the formulated set of ambitions (from part 2). Now, the actions were more specific and were
plotted on the Urban Innovation Framework. The Urban Innovation Frame distinguishes between five
main clusters of actions. (1) Actions to improve the knowledge base of decision making and close the
policy cycle; (2) Actions to stimulate cross-domain integration and cross-siloed synergies; (3) actions
to improve linkages between the strategic, tactical and operational levels of local government and/or
projects; (4) actions to increase the innovation capacity of the city and connect to the public-private
innovation ecosystem, and (5) actions to better link policy making and decision making and to reflect
on the role of government in society.
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Figure 9 - Urban Innovation Framework to be used to draw an integrated planning roadmap

The idea behind this exercise is to explicitly link cross-domain integration with other elements of urban
innovation. Cross-domain integration is just one element to stimulate innovation and facilitate
sustainable urban development. Actions to stimulate cross-domain integration also relate to the other
elements. Asking participants to plot their actions on this framework really shows the connectedness
of the actions. If possible also a timing and lead stakeholder was added to make the roadmap
SMART.
Part 4: Optioneering Masterclass
During the second and third day of the workshop in Bolton, the lead was passed on to Arcadis and
they facilitated an Optioneering Masterclass. The purpose of the Optioneering Masterclass is to
identify a portfolio of promising, bankable (meaning fundable and/or investible), and feasible business
models around a development or a combination of developments. This is a unique and crucial phase
on the resilience pathway, where bringing high-level engineering and financial thinking together is
essential in unlocking finance for resilience. This phase might also provide alternative routes to
meeting climate and other objectives of projects that will be attractive to private and other investors.
The building blocks included in this phase of optioneering are:
A. Adaptation options: involves defining and designing at a high engineering level the development in
a way that is effective, profitable, and fundable, while also meeting the ambitions and respecting the
parameters identified during the scoping phase.
B. Financial arrangements: fundamental to fundable and profitable solutions identifying socioeconomic losses and benefits from the various options and to develop suitable financial arrangements
for promising options, to test whether these financial arrangements align with the interest of investors
and meet the needs of clients and to reduce risks.
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C. Framework conditions: tests whether the options identified fit in current framework conditions and
or whether these framework conditions need to be modified.
Please contact project lead Eric Schellekens for further information (Eric.schellekens@arcadis.com).

3.2. Methodology development in co-creation with Rotterdam
Starting point In the near-future there are profound transition and development challenges for the main
infrastructure boulevards in Rotterdam. These redevelopment challenges are primarily driven by
mobility issues, however it provides an enormous window of opportunity to develop an integrated and
future proof design for the infrastructure boulevards, also connecting to the energy transition and
water/climate transition. Main responsibility for redesigning the infrastructure lays with the technical
department of the city. Together with TNO and Drift (Dutch Transition Academy) a learning process
was conducted to take up the challenge to change the way of working of the technical department into
an integrated way of designing and working. Within 5 interactive workshops (ateliers) we co-developed
three different methods (1) capturing the momentum and developing the same language; (2) exploring
cross-siloed synergies and (3) integrated and systemic urban design.
Case study: Rotterdam and Stadsboulevards
The starting point of this case is found in the Next Infrastructures Program (part of the Next City
program) of the municipality of Rotterdam. There is a profound challenge for transition and
development in the future for the main infrastructure boulevards in Rotterdam. A coherent
development of infrastructures is an important component (mobility, noise and air, subsurface, water,
green, materials, energy, public space, buildings, and information) for an integrated and future-proof
design. This fits well with the methodology of the Urban Innovation Framework to support cities in their
innovative strength, learning capability, and fact-based integral policy-making. We conducted this in
five interactive workshops, where the assumption is made to mainly focus on the transition in the
domain of mobility, climate adaptation, and energy. The workshops were developed from the
questions: what do these transitions mean for the technical functioning, renewal, design,
management, and maintenance of the main infrastructures in and around the future city boulevards?
And vice versa, which (collective) opportunities do city boulevards offer for innovations and transitions
in our urban systems? The hypothesis is that the city boulevards include a large part of the main
structures: public transport, greenery, sewerage, energy, data, and public space. They, therefore, form
an ideal working area for the integral approach to ambitions and system changes. These changes are
preconditions for (adjacent) area developments.

Part 1: Capturing the momentum and developing the same language
The idea behind the first two workshops was to collaboratively develop a language and a sense of
urgency to work together. ‘Transition management’ was chosen some kind of ‘boundary spanning
object’. Participants could share their ideas on the current state of and need of transitions in their city.
Workshop 1: Participants used the transition X-curve to explore the current transition dynamics in the
field of water, energy, and mobility in their city. A concept that indicates that transition processes are
about building alternative practices that show a new reality and can realize this. It's a process in which
we use existing instruments or practices in a new way or let them go because they are going to work
against the process in the long term.
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Workshop 2: Participants made a joint transition analysis through the multi-level perspective. What
happens at the niche, regime and landscape level, and which cross-overs can be made here?
Part 2: Exploring cross-siloed synergies
As we did in Bolton we asked the participants to explicitly discuss the potential cross-overs between
domains.
Workshop 3: Participants made crosses of axes to identify crossovers between water, energy, and
mobility, so opportunities, tensions, and future changes could be identified.
Part 3: Integrated and systemic urban design
The final part of the integrated planning challenge in Rotterdam consisted of two integrated design
workshops. In multidisciplinary teams the participants redesigned the City Boulevards.
Workshop 4: Participants designed on the level of the city boulevards, using the crossovers from
workshop three to develop a city boulevard on a map and in a cross-section. Scarcity in space, both
underground and above ground, was a central issue here as well as a multiple agenda of issues to
cover.
Workshop 5: The design of the city boulevards from workshop four was used to develop towards the
larger urban system. In this way, the participants were able to see which applied principles do or do
not work, and which opportunities and obstacles occur from an area to a city level.
The workshops were actively co-developed by the municipality of Rotterdam (main contact point: Leo
van der Wal, ljj.vanderwal@rotterdam.nl), TNO (main contact point: Geiske Bouma,
geiske.bouma@tno.nl) and Erasmus Univerisy – Drift (main contact point Marijke de Pous,
depous@drift.eur.nl).
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4. Results and recommendations6
4.1. Bolton
We had a very intensive and productive challenge workshop, that surfaced the opportunities to
improve the existing Masterplan for Bolton Town Centre. Due to the participation of people with a wide
variety of expertise, we were able to really connect different siloes and articulate challenges of
exploiting the synergies of cross-siloed projects. Overall the TNO team and the participants codeveloped four main recommendations.
1. Alliance on city centre level
The ambitions set for Bolton Town Centre are high. It is an area with great potential of being
developed into a thriving and attractive part of the city. To achieve these ambitions not only an
integrated ambition and strategy, but also an integrated and coordinated implementation focus are
necessary. Make sure that all sectors and all plots contribute to the same integrated ambition and
strategy. Avoid the risk of not connecting this ‘strategic’ level to the ‘operational’/ project level by
setting up a public-private alliance on city centre level. Partners of this alliance should collectively
make sure an integrated and coordinated implementation phase of the Masterplan.
2. Connecting and embedding development plots
There is a significant opportunity to improve the way in which the five different development clusters of
the Masterplan are connected to each other. It seems that the way in which the five clusters are
currently exploiting their complementarity can be improved. In particular, in terms of a right choice of
mixed uses in order to stimulate dynamic short distance commutes between the different plots. Can
the five development clusters be seen as a part of a bigger picture to stimulate complementarity?
3. Pay explicit attention to the benefits of a healthy and inclusive town centre
During the workshop it became clear that social, health, education and employment issues are very
important challenges in Bolton. The physical redevelopment and significant public and private
investments that have been planned for this project can significantly contribute to an inclusive and
healthy society. For that to succeed the level of integrated planning should rise from cooperation to
coordination. Every physical decision or investments should be assessed and (re)designed in such a
way that the social and health impact is explicitly considered (and positive). An obvious example here
is that car-use should be discouraged, and the physical environment should stimulate walking, cycling
and sports at all times. Linking the different redevelopment clusters in such a way, provides a huge
opportunity.
4. Improve the innovation capacity of the town centre
There are opportunities to include innovative elements, such as smart mobility concepts, smart energy
grids (electricity or heat/cold) and digitization in the Master Plan. Such smart city concepts can
stimulate economic performance, job creation and attractiveness. Moreover, data captured improves
the knowledge base to optimize performance of the city centre. We recommend to explore the
opportunities to include such innovative elements in the Masterplan. Setting up tandems with other
cities and collaboratively apply for subsidy (regional, national, European) schemes to implement
innovations might help to get other partners to co-finance these innovation projects. Continuous and
intensive collaboration with knowledge partners (such as universities and innovation industries) can
also help improve the knowledge base on state-of-the-art innovations.

6

Elaborated results and minutes of the workshops have been included in the annex to this deliverable
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4.2. Rotterdam
1. Transitions as a boundary spanning concept
Transitions are long-term processes that are hard to predict, manage or shape. However, this does
not mean that nothing can be done about it. In trying to understand the transition dynamics it is
possible to anticipate on, influence and give direction to transitions. This way of managing transitions
is not about a top-down implementation of transition but about sparking or speeding up the transition
In the energy domain, there are already several ideas in a constructive direction, such as offering an
action perspective or assessment framework, with more room for citizen initiatives. The planning code
can be used as a tool for this idea. Also, the government can promote her role as a guarantor for
social inclusiveness. Instruments that could be used otherwise are tenders, and practices that need to
be stopped are permits for non-sustainable developments, connecting new houses to gas, noncommitted experimentation and sectoral policy. The discussion in the mobility domain was focussed
om concrete ideas such as using financial incentives differently (like free public transportation or toll),
cycling as a new standard and stop ‘car thinking’. It is much more about offering multiple mobility
options and emphasizing a liveable living environment with more bicycles, more pedestrians and more
public transport. In the water domain the participants spoke about legal restrictions, such as
connection duties and definitions, the dominant role of the municipality as owner of the water system
together with the water authority, and the invisibility of the water system. The direction that can be built
up on in the water infrastructure, is the development of a more value-oriented system that is adaptive
for multiple use and that involves multiple parties. In the water domain is not a very clear picture about
the transition, in contrast to the energy domain.

Figure 10 - X-curve (Loorbach & Oxenaar, 2018)

The transition analysis showed that the current regime in relation to the project does not offer much
room for integrated policy. This is caused by the culture and structure of the organisation and the way
of working of civil servants. The work is mainly oragnised in siloes, is focussed on short term
developments, limitations are set by the legal system and there is a lack of good overview of
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stakeholders. Nevertheless, the civil servants recognised the importance of working towards a more
integrated approach. The analysis implies that the current state of the project resembles the level of
cooperation.
On the other hand, there are some indicators that hint towards a more integrated approach. Firstly, the
asset management of the maintenance department makes the interchangeability of budgets possible.
This makes working cross-sectoral much easier.
2. Exploring cross-domain synergies
The third workshop focussed on cross-overs between the energy, mobility and water infrastructures.
An ‘axes cross’ is used to clarify the cross-overs and tensions within the urban system but can also be
useful to look at the organizational side, such as roles, actors and rules. The product of this workshop
is a list with cross-overs that can be made between the three domains. The results of the use of the
‘axes cross’ is that the participants are full of ideas for cross-overs. It should be noted, that not every
domain found it easy to make these cross-overs. Especially the energy group had a hard time to find
some cross-overs, they looked more at the tensions you will find when you want to implement a crossover. The water and mobility domain came up a lot faster with cross-overs. They noticed that the
municipality can direct the focus of the transitions. For mobility this means that they want to create a
compact city where cycling is preferred over the car. Concrete examples include:











the car as buffer for energy
electrical car loading with solar panels
collect heat from sewage
use restructuring processes from the energy transition for separating the water system
water storage on green roofs and underground
plastic roads to store cables and pipes
floating bicycle lanes
water taxies
more threes against heat stress
shared mobility leads to less traffic poverty.

For the implementation of these cross-overs the groups came up with the same tensions, such as
scarcity in the underground, costs, non-flexible hardware, and not enough knowledge about the future.
This makes the choice for a particular innovation difficult. On a more abstract level they noticed
tensions between: project-based working versus an organizational vison, planning versus learning,
risk management versus adaptivity, goals versus principles, steering versus facilitate, long term versus
short term, and fixed versus flexible. Using cross-overs means organisational wise that there must be
a way to work beyond the project / department boundaries. Now, the organizational structure forms an
obstacle. Also the question about coupling financial streams came up, how can you manage that?
3. Integrated and systemic Urban Design
The fourth and fifth workshop focussed on integrated design. With a couple of core challenges filtered
from the previous workshops, the participants worked on an integrated design for three cases (three
stadsboulevards). They needed to explain their idea behind the design, which design principles they
used and what knowledge they needed to complete their ideas.
The results of the designs show that there are many options to design a city boulevard. Moreover,
there was a wide variety with regard to the level of ‘integrated design’. Some of the groups focussed
on a more strategic and aligned level, others stayed at the level of cross-overs from their own
domains.
The groups had to write down their design principles. Two design principles were brought forward by
all the groups, they were: combining functions and the use of shared spaces. Such as combining
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bicycle lanes and pedestrian paths, use parking spots for other purposes, and combining cars with
trams on one road. Other principles depended more on the specific case, like broader sidewalks,
underground crossroads, combine pipes and cables, more space and peace in the streets and green
roofs.
The participants also wrote down what knowledge they missed during the process. A couple of groups
had questions about future scenarios. For example: do we still need public transportation like trams,
and what kind of innovations can you aspect in this domain? Other questions focussed on trends
towards a retreating government role and, consequently, how to engage citizens in the process. Also,
questions were asked about the use of smart grids in the cases and what needs to be changed in the
law to make innovations happen. What came out this design session, was the consciousness that the
participants need insight in other disciplines to design in a more integral way. The awareness that they
need to work in a more interdisciplinary way grew. Also, the factor time is important in the design
process. Somehow all the groups have a need for a script to the future. Because they seem to think
they can only make choices when the future is clear. But they need to create a way on how they can
react flexible to the future.
The fifth workshop added the systemic view for the city level. The design principles were tested on the
city level – as they were developed on the stadsboulevard level. In two groups this lead to a ‘network
approach’, where the city was perceived as one big system of hubs and spokes. In two other groups
the ‘local area and place’ were put on the first place, how can this be made more liveable for the users
of the area, and how can the systemic view support this. All groups had suggestions on the
‘multifuncational use’ of areas, often from a technological perspective but also from the timing
perspective, how to combine functions. These three ‘streams’ of overall design principles were
important to form a basis for the future development strategy for the stadsboulevards. Integrated
planning in terms of cross-domain integration, but also in terms of different spatial levels and
connecting to the stakeholders in the areas / city.
The workshops were actively supported by TNO and Drift.
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5. Conclusions and lessons learned
In co-creation with Bolton and Rotterdam TNO developed an Integrated Planning Challenge to explore
and capture cross-sector synergies in urban development programs and project. We applied two
different approaches in two different contexts. The Bolton case showed a well-developed Masterplan
and a very intensive 1-day challenge. The aim of the challenge was to reflect on the current status
from an integrated planning perspective and accelerate the dialogue with partners that were already
closely cooperating. The idea to start the challenge by sharing deeply rooted motivations worked very
well to have a dialogue on opportunities, rather than creating a frame of ‘we are doing things wrong’,
which is obviously not the case. In Bolton we developed the synergy matchmaking part by letting the
participants pitch their own potential contribution to integrated project. This helped to sell everyone’s
ideas an come up with attractive integrated goals, such as: “within five years Salmon should swim in
the River Croal”. Consequently, as the aim was to accelerate current processes, the Urban Innovation
Framework helped the participants to formulate their actions in a smart way and to see the crossovers (and typology) of their actions.
Instead the Rotterdam case provided us with more freedom from the beginning: we had more time
available, and the explicit aim was to explore the opportunities for an integrated approach rather than
accelerating and adjusting currently running processes. This gave TNO the opportunity to design the
Integrated Planning Challenge in very small steps that are close to the daily patterns and expertise of
the participants: the workshops included a great deal of (technical) design. Although this helped to
keep the enthusiasm of the group, it was harder to really ‘force’ integrated planning breakthroughs.
The aspect that really helped in Rotterdam was to start from an attractive overall perspective. In this
case ‘transition’ but it could have also been ‘innovation’, ‘inclusiveness’ or ‘future proofing’. We paid a
lot of attention to set the scene which helped the participants to implicitly, and individually reflect on
the question whether the integrated designs that were developed fitted the overall approach of
transition. It helped to create a long-term perspective in which daily routines can be challenged.
Based on the lessons learned we suggest two main elements future projects can address: the
collaborative knowledge base and organisational embeddedness.
Collaborative knowledge base
People from different organisations and different sectors really bring in a wide variety of perspectives
on urban problems and solutions. An integrated approach should go beyond creative design and really
provide the liberty in the process to let the actors formulate collaborative knowledge questions (and
calculate the added value of integrated projects they creatively designed). The results of an integrated
approach should be as tangible as possible. Such additional knowledge can provide essential
feedback loops in the process that strengthen the engagement of the participants and help the
formulated programs and projects towards implementation.
Organisational embeddedness
An integrated approach challenges existing ways of working within an organisation. Often integrated
planning endeavours are still in the phase of piloting. People are enthusiastic about the results, but
face the challenge of upscaling lessons learned in their organisations. Upscaling, changing behaviour
and learning from innovative projects are key challenges for the future.
Finally, the Integrated Planning Challenge was developed as an additional part of the RESIN project,
based on the needs of the RESIN cities. The process of integrated planning runs in an integrated way
parallel to the entire RESIN process, defined in the RESIN framework.
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Figure 11 - RESIN framework

Thinking about how an integrated approach can help to tackle the urban challenges in particular
relates to the phases of ‘developing adaptation objectives’ and ‘prioritse adaptation options’. The
lessons learned from the Integrated Planning Challenge are that such objectives should be broadly
defined, taking into account the solutions (options) other sectors can potentially provide.
Consequently, integrated projects can be further defined in the implementation plan. However, if cities
start to think on cross-sector synergies in the implementation planning phase, chances may be
missed.
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1. Introduction
Within the context of the RESIN project (H2020 European subsidy program) and the 100 Resilient
Cities program, Bolton Council, Greater Manchester Combined Authority, Arcadis and TNO organised
a three-day workshop (26th – 28th of June 2018) to improve the resilience capacity of the urban
development investments, aimed for in the Bolton Town Centre Masterplan.
During the first day of the workshop TNO facilitated an Integrated Planning Challenge. This challenge
- developed by TNO in the RESIN project - particularly aims to collaboratively sett high level,
integrated and cross-siloed directions for urban development and urban innovation. The challenge is
specifically designed to engage public and private partners (with divers ambitions and incentives) in
a valuable dialogue. Such a dialogue stimulates to appreciate each other’s languages and to
collaboratively develop shared goals and shared approaches.
The Bolton Town Centre Masterplan already is very ambitious. The commitment of the local
government to invest serious amounts of money to regenerate the abandoned areas into flourishing
mixed used neighbourhoods really shows that both public and private partners have already
formulated integrated aims and already work together in an efficient way.
However, it is always valuable to take a step back and reflect on current practices to see whether
any gaps need to be closed. Moreover, to have all relevant stakeholders present in the workshop
allows to accelerate and align intended actions.
The Integrated Planning Challenge methodology consists of three elements: (1) the shared value
game, (2) the synergy matchmaking and (3) the integrated planning roadmap. This report offers an
overview of the outcomes of the three elements of the Integrated Planning Challenge conducted in
Bolton. Prior to the workshop TNO conducted preparatory interviews with the main stakeholders to
obtain a view of the current state of the redevelopment project and the current level of domain
integration and captured synergies. Based on these interviews TNO finetuned the challenge. The
interview reports have been included in the appendix of the report.
During the three-day workshop, the outcomes of the Integrated Planning Challenge fed into the
Master Optioneering Session – developed by Arcadis – that was held on the second and third day of
the workshop. The outcomes of the Master Optioneering Session have been reported separately by
Arcadis.

TNO Team
Alexander Woestenburg (project lead)
spatial planning, urban innovation and public administration
Geiske Bouma
spatial planning, urban governance and stakeholder processes
Vera Rovers
Climate, air and sustainability
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2. Programme Integrated Planning Challenge

Tuesday 26th June 12pm (for lunch) to 5pm @ Friends Meeting House, Bolton, BL1 1PP

12:30-12.45
•
•
•
12:45-13:45
•
•
•
•

Welcome and introduction
Welcome by Steve Burns | Head of Economic Strategy of the Bolton Council
Welcome by Kathy Oldham | GMCA resilience officer
Welcome by Alexander Woestenburg | TNO project lead
Shared Value Game (preparing the ground for integrated planning)
Presentation by TNO | The importance of values and shared values as a starting point
Pick 3 key value cards for your organization or department
Break-out discussion on how the different values strengthen or compete with each other
Plenary wrap-up

13.45-14:15 Presentation Integrated Planning Framework
•
•

Attractive examples of spatial synergies and cross-siloed projects
Framework for Integrated Planning

14:15-14:30 Break

14:30-16:00 Synergy Matchmaking – High level Direction Setting
•
•
•
•
•
•

Plenary pitches from all participants on integrated planning opportunities
In break-out sessions further analyse and discuss of potential cross-domain synergies and
trade-offs.
“If you want to increase the integrated urban planning capacity of BTC and further
improve cross-siloed projects and spatial synergies (to avoid lock-ins, harvest efficiencies
and collaboratively create sustainable and financial value):
From you expertise and domain/department/institute, what
practices/instruments/behaviour etc would you do less/avoid?
From you expertise and domain/department/institute, what
practices/instruments/behaviour etc would you do more/stimulate?
What specific opportunity in BTC would you like to discuss with the other participants?”

16:00-17:00 Next steps towards an Integrated Planning Roadmap
•
•

In break-out sessions discussion on what actions should be undertaken. Actions to be
plotted on the figure of the Urban Innovation Framework.
Plenary wrap up: define 3 key actions.
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3. Welcome and introduction
Introduction Bolton Town Strategy 2030

The first day of the workshop in Bolton Town Centre was introduced by Steve Burns, Head of
Economic Strategy of the Bolton Council. Mr. Burns presented the Vision 2030 and its challenges and
opportunities. Amongst others: Housing and employment growth; Infrastructure; Local economic
benefits; Business and sectoral strengths; Investment and Liveable Town centre.
The vision for Bolton arose from policies and strategies that evolved prior and during the recession.
During this period it became clear that direct interventions prove to be effective; the town centre has
remained resilient due to various major investments and events in the last ten years. Therefore, it is
evident that the current vision requires immediate investment at scale. The Council will support this
by making a budget of 100m pounds of direct investments available. With this budget the Council
hopes to de-risk and unlock significant private sector investments. The investments should help to
achieve wider socio-economic objectives. The vision focusses on six sectors: retail, leisure/culture,
residential, office/business, education and transport/infrastructure. Moreover, five key zones will be
targeted: Trinity Quarter, Cheadle Square, Crompton Place, Croal Valley and Church Wharf.
Additionally, the vision focusses on other cross cutting interventions (e.g. major events or specific
redevelopments like that of the marketplace). These focal points all have their own objectives
formulated in the vision document.

Introduction 100 Resilient Cities

Kathy Oldham from the Greater Manchester Combined Authority followed the introduction with a
presentation on 100 Resilient Cities. This program aims to assist 100 cities worldwide increasing their
social, economic and physical resilience. Two problems are identified that cities have to solve in order
to become more resilient; crossing siloes and upscaling solutions. Cities have to become more aware
of possible disruptions to prepare themselves and reduce the impact. The revival of the Manchester
city centre after the IRA bombings in 1996 is given as a successful example.

Introduction TNO and RESIN

Alexander Woestenburg from TNO (Dutch Applied Research Organisation) introduced TNO, the RESIN
(on climate proofing cities) project and how this project connects to the developments in Bolton.
Greater Manchester is a tier-1 city in the RESIN project. Together with Arcadis, TNO aims to improve
the embeddedness of climate adaptation measures in existing urban areas. Therefore, the
redevelopment of the river Croal in the Bolton Town Centre is a very relevant and interesting case
area to dig deeper into the upcoming days.
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4. Shared Value Game

Within the RESIN project TNO developed the shared value game. This game aims to raise awareness
among workshop participants regarding their personal values, and those of their organisation or
department and colleagues. Raising awareness is important because values are part of deeply rooted
motives that determine effective performance of any project. Sharing values, understanding each
other’s values and subsequently developing shared values is the first step towards opening up
dialogue and learning on different levels.

Around 40 values were extracted from interviews (see Appendix 2) that were conducted in advance
with workshop participants from Bolton Council. This stack of values was printed on cards. Intentionally,
some cards were left blank in order to give people the opportunity to fill in values they came up with
themselves. The value game started by asking everyone to pick three values that represent their own
and organisational values. The group was randomly divided into subgroups that discussed the picked
values with each other. Three questions are central to the discussion:
-

“What is your interpretation of this value, how do you give meaning to it and how does it
influence your daily work?
How do you deal with personal values that conflict with your colleagues’ values?
To what extent do your values conflict with the values of your organisation and how do you
deal with this?”
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The following values were presented on cards displayed at the front of the room:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Accountability
Affordability
Coherence
Collaboration
Collective Action
Communication
Conformity / Harmony
Connectivism
Conservativeness
Consultation
Continuity
Coordination
Deliberateness
Determination
Diversity
Efficiency
Employment
Flexibility
Freedom of Choice

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Health
Inclusiveness
Innovation
Integration
Inviting
Opportunism
Participation
Receptiveness
Responsiveness
Safety
Simplicity
Solidarity
Stability
Supportiveness
Sustainability
Symbiosis
Transparency
Trust
Visibility

Figure 1: Value picking process (Ingo Bousema, 26th
June 2018)

Figure 1 shows the process of selection of the value cards. Table 1 shows the values discussed in the
subgroups.
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Values and discussion
Values

Comments

Accountability
Affordability
(4x)

Air Quality
(added value)
Ambition
(added value
2x)
Coherence
Collaboration
(4x)
Collective
Action
Communication
(3x)
Connectivism

Values

- Justify how money is spent,
stimulate creating sense of
place, viability: costs vs. value
and investments vs. benefits
- Colludes with innovation
Colludes with development
opportunities

Innovation (5x)

Integration (2)
Integrity
Opportunism

Participation
Is often overlooked

Responsiveness

Social/economic/environment
al impact

Safety (4x)

Consultation

Simplicity

Coordination

Supportiveness (2x)

Efficiency (5x)

With a link to sustainability,
time tension with
participation

Employment
Flexibility (5x)
Implementation
vision on the
River (added
value)

Comments

Inclusiveness (4x)

Sustainability (4x)

Transparency
This is difficult for public
sector. How to integrate this?
| Future proof and long term

Trust
Visibility

Table 1: Own adaptation of results ‘Shared Value Game’ on the 26th of June 2018, Bolton.

Is needed to get to the next
step, for the
people/clients/projects, across
all spectrums/functions, clever
design, tension with safety
because of ‘new things’
Courses and rules | cooperate
with | moving along with
flexibility or not

Formal consultation = involve
community
Needs, wishes and external
factors
Camera’s and reinforcing
urban design in combination
with greening and shading
Taking responsibility
Over-complex is NOT
workable, tension with
participation; making it
complex
Win-win projects, e.g. ranking
system based on monitoring
(example Arcadis), behaviour
change and informing,
misunderstanding that it
“costs more”, sell it in a
different way, needs to be
profitable as a company,
tension with affordability
Organisation & others |
regeneration

Not to be visible “support”
that choice, open to scrutiny

5. Integrated policy-making

Policy integration is increasingly being recognized as a vital part of European spatial planning and
sustainable development in general. Current sectoral policy- and decision-making processes are being
contested by a number of trends. Firstly, sectoral policies are often characterized by lock-ins, path
dependencies and suboptimal solutions. Very often, domain specific incentives do not stimulate a
search for cross-overs and synergies with other domains at the level of area development. Secondly,
the decision-making context has to deal with growing complexity. This complexity is caused by an
increase of actors and cross-sectoral issues. Policy integration takes cross-sectoral issues into account
and requires policy- and decision-makers to involve stakeholders. This said, the need of integrated
policy-making is evident. However, the described trends pose a huge challenge to achieving
integrated policies (Meijers & Stead, 2009 1).
It is important to note that there is no ideal state of integrated policies. Every context requires
a different degree or level of integration. Meijers & Stead (2009) distinguish three ‘levels’ of policy
integration; cooperation, coordination and integrated policy making (see Figure 2). These levels are
dependent on a variety of variables (interaction, interdependence, formality, resources needed, loss
of autonomy, comprehensiveness, accessibility and compatibility). The variables determine the
relation between the stakeholders. This relationship can best be described along the following rule of
thumb: the higher the degree of the interdependent variables the higher the level of policy
integration. High levels of policy integration demand more interaction, interdependence, formality,
shared resources, loss of autonomy, et cetera between sectors. Consequently, the higher the level of
policy integration the more policies are cross-cutting sectors.

Figure 2: Levels of Integrated Policy-making (Stead & Meijers, 2009)

Finding the ideal level of policy integration in relation to the specific context is quite a challenging
process. This process can be approached by working towards three critical goals. Starting off, it is
useful for each sector to create a shared understanding of each other’s values. Secondly, there is a
need to create a shared problem and awareness of the context. Lastly, specific actions should be
drawn out in order to achieve a desired level of policy integration. These goals can best be achieved in
an open and transparent process.

Stead, D., & Meijers, E. (2009). Spatial planning and policy integration: Concepts, facilitators and
inhibitors. Planning Theory & Practice, 10(3), 317-332.
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Level of integrated planning – questions you can ask yourself
Cooperation
Coordination
Integrated policy making
-

-

-

Are there any other
domains that can
potentially benefit
from a policy?
Is this decision made
based on a careful
consideration of all
relevant pro’s and
con’s, integrated
impact assessment
Are all relevant
domains and
stakeholders taken
into account? Or are
we missing relevant
people now?

-

-

-

-

Can planned (siloed)
investments be made
flexible to align with
other goals?
Can multiple values be
reached with this
project/investment
Does my project hold
potential solutions for
other domains?
Required coordination
with other domains,
for successful
projects?
Do other domains
provide suitable
solutions for the
problem?
Can we be flexible with
the geographical
project boundaries of
the project?

-

-

-

Is there a shared and
aligned problem
definition that aligns
multiple domains?
Is there a shared
project development
and design?
Necessary connection
built-in into the design
of the
project/innovation, f.i.
heat capture from
sewage (energy, water,
waste sectors)
Alignment of budgets
possible to tackle split
incentive challenges?
Need to stimulate
urban innovation /
piloting
Optimal use of
inefficient space and
investments?

Table 2: Main questions per level of integrated planning (adopted from the presentation by Alexander Woestenburg, 26th June
2018).
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6. Synergy Matchmaking – High Level Direction Setting

The synergy matchmaking is the second exercise of the Integrated Planning Challenge. This exercise
elaborates on the shared value game and aims to develop a clear articulation of the challenges and a
shared awareness of the ambitions. The synergy matchmaking exercise explicitly focusses on the
opportunities for cross-siloed working that participants can bring to the table. What opportunities do
they see and what ambitions do they want to realise?

Pitches

TNO invited the participants to share their ambition/opportunity with the group in a short pitch. This
way TNO shed light on the variety of ambitions and the potential clustering for break-out discussions.
The results of the pitches can be seen in Table 3. Based on the opportunities that the participants
pitched, we clustered the ambitions into three break-out groups: Liveable town centre, Infrastructure
and Water.

Ideas

Clustering

Heat network development
Collaboration CCG
Digital Connectivity
New possibilities for transportation
Blue & green infrastructure
New Residential District ‘Church
Wharf”
Improve Green & Blue space
Salmon in the river
Towards normal instead of innovation
Brownfield (surface car parking) to
residential
Waste Water Management
Surface Water ‘removed’ from the
river
USP River
Keep an eye on risks connected to new
developments
Showcase “Dementia Friendly Area”
“Solar House + Free electric car
proposition
Self-sustaining development principle
Green blue, sustainable drainage
Attractive neighbourhoods

Infrastructure
Infrastructure
Infrastructure
Infrastructure
Water
Liveable town centre
Water
Water
Infrastructure
Liveable town centre
Water
Water
Liveable town centre
Liveable town centre
Liveable town centre
Liveable town centre
Liveable town centre
Water
Liveable town centre

Table 3: Results of pitches and clustering

11

Break-out discussions

Discussions took place in break-out sessions. The aim of this exercise was to collaboratively develop
and articulate (cross-siloed) ambitions, create a shared awareness of the added value of doing this,
and to discuss what the requirements to to actually achieve these ambitions.
Break-out group for a liveable town centre

Ambitions
Creating diversity and
inclusivity

Mix of social AND economic diversity
Inclusion + age-friendly  diversity  building for life
Different functions in the city
o Education: University and College | businesses and jobs |
recreation | night time | shopping
10 min city”  people live in place

Mobility / Housing

Mobility as a service, diverse build-up  different options
Futureproof housing  high density development
Managing shared space
No part where you can’t see green space
Green connections: foot, cycle
Encourage healthy behaviour
Collaborate with stakeholders to make this work
Attractive to investors

Developing green space

Collaborative process

Requirements
Money and
investments

Create ‘sense of place’  town centre can drive its own value  get
values driving

People and health

Accessibility & Routing daily life patterns
o Connectiveness of f.i. Church Wharf to facilities
Pre-kick with infrastructure (blue, associated green and social – crucial
facilities for different groups  = huge opportunity
o Find linkages
o Compromising
Long term design: design, resilience, recovery

Planning &
development

Planning requirement for delivering affordable housing
o Find out for who to build (e.g. mixed community)
Project’s process

Clean the plots
Develop plot by plot
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Infrastructure Break-out group on infrastructure

Ambitions
Networks

Innovation
Infrastructure
identifies (based)
planning

Development of district heating network
Increase Develop broadband network
o One step further: Smart City
o Look at mixed use
Create a more innovative Masterplan. Increase the innovation capacity of
the city centre
Very often existing infrastructure (capacity) determines planning
principles and guidance for new Masterplans. It is a fuzzy mix of what
determines what. Try to avoid path dependencies of existing
infrastructure lowering your ambitions for urban design and urban
innovation.

Requirements
Knowledge

Process

Identify local land lords for public housing in relation to district
heating
Find out what stakeholders control supply and demand of housing,
but also of energy use
Identify windows of opportunity for innovation investments in the
city.
Identify impact of existing infrastructures on urban uses
Smart city
o Organise pilots smart thermal grid and smart mobility
Map existing infrastructures and how they determine urban design.

Break-out group on River and Water

Ambitions
River

Deculvert / daylight the river
Increase the water level
Make the river add to economic attractiveness

Area water management

Connect up- and downstream issues
No surface water in (combined) sewer network
Improve water quality (and tackle odour issue), prevent overspills
Minimise flood risk. If flood can’t be avoided, develop a flood plan

Developing a sound green
blue infrastructure

Incorporate green surface/green corridor
O Facilitate leisure/recreation, good for health
O Create habitats
O When possible, bring the river back to its natural state (e.g. remove
retaining walls when possible)
Avoid trash screens
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Requirements
Knowledge

Results of the Riverside Commission, including:
- Different levels of ambition
- Overview of opportunities
- Overview of constraints (e.g. land availability, land ownership,
flood management, water level)
 Resulting in a shared knowledge base
Shared vision and commitment

Money

Funding, including:
- Evaluate all benefits and costs in monetary terms
- Create a sound business case

People

Enthusiasm and a drive!

Process

Don’t: run ahead: First ensure all stakeholders are consulted and the
context is clear, to ensure all opportunities, constraints, benefits and
impacts are known from the start.
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7. Integrated Planning Roadmap

During the final exercise the group was again divided in subgroups (liveable town centre,
infrastructure, water & river). The groups discussed what specific actions should be taken in order to
achieve the formulated set of ambitions. Now, the actions were more specific and were plotted on
the Urban Innovation Framework. The Urban Innovation Frame distinguishes between five main
clusters of actions. (1) Actions to improve the knowledge base of decision making and close the policy
cycle; (2) Actions to stimulate cross-domain integration and cross-siloed synergies; (3) actions to
improve linkages between the strategic, tactical and operational levels of local government and/or
projects; (4) actions to increase the innovation capacity of the city and connect to the public-private
innovation ecosystem, and (5) actions to better link policy making and decision making and to reflect
on the role of government in society. (see Figure 3).

Figure 3: Urban Innovation Framework (2017, TNO).

Figure 4 shows an example of how
the actions were written on post-its
and subsequently plotted on the
Urban Innovation Framework.
Figure 4: Practical application Urban
Innovation Framework
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Liveable Town Centre
Actions
Build an “alliance on city
centre level” (agreement on
beforehand)
Identity any heritage (including
industrial) infrastructure we
might want to keep/use to
help with identity of place
Develop a transport strategy
for town centre looking @ all
opportunities for sustainable
travel
Clean up the river to improve
water and air quality
Establish contamination levels
within sites (obstruction |
timing)
10 minute city. What is
accessible +
needed/gaps/barriers/current
assets (mapping)
Develop a sustainability
strategy for each area and a
wider town centre
Map social infrastructure
nearby
10-minute analysis of facilities
 what is needed  look
across the 5 development
plots!
Map risks (e.g. natural
hazards), including using
climate change projections +
also identify any protective
infrastructure including
natural infrastructure
What green infrastructure
exists? Where? What is it
doing? What could/should?
Mapping
Identify security issues and
weaknesses across Town
Centre to be addressed
affecting new areas
Looking at existing patterns of
movement and missing links
Identify case studies/good
practice from elsewhere to

Crossdomain
integration

Decision
making
context

Development
ecosystem

Organisational
integration

Policy
making
cycle

×

×

×
×
×

×

×
×
×

×

×

×

×
×
×
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open up ideas, innovation and
possibility
Program Board across
challenges in the area (quick
cycle, scale up?)

×

Find good examples to learn
from “case studies”
Leadership + change agents =
capacity building
Flexibility to policy
adjustments + policy makers
bring open for new ideas
Consider mayoral agendas
(e.g. made to move digital
aspirations)
Invite some different
perspectives, some people to
talk to decisionmakers/developers. E.g.
dementia -friendly, agefriendly, Smart City, different
communities, community
farming
Develop a shared value case
with partners
Identify added values of the
“sense of place” (mutual gains)
connect investment profits!

×
×
×
×

×

×
×

Table 4: Results of the Integrated Planning Roadmap for Live-able Town Centre (own adaptation).
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Infrastructure
Actions
Clarify role division
Set Smart City as a priority
Heat district network: get
HNDU to sign off the work
and getting council support
for scheme
Smart City as ambition in
various organisational
levels
Connecting teams
Create SotA of SC and heat
network
Improve knowledge on
connection between
infrastructures and urban
design. How do the two
elements influence each
other.
Heat network: procure the
business case
Learn from Manchester City
Logistics

Crossdomain
integration

Decision
making
context
×
×

Development
ecosystem
x

Organisatio
nal
integration

Policy
making
cycle

×

x

×

×

×
×

×

×
×

Table 5: Results of the Integrated Planning Roadmap for Infrastructure (own adaptation).

River and Water
Actions
Share the outcome of the
Riverside commission with
stakeholders (Phil) – sept
2018
Identify all stakeholders
and define roles and
responsibilities
(dependent on Riverside
commission outcome)
(Phil) – sept 2018
Understand regulatory
position and operational
opportunities and benefits
to understand available
funding within UU (UU) –
sept. 2018
1st meeting with all
stakeholders on

Crossdomain
integration

Decision
Development Organisational
making
ecosystem
integration
context

Policy making
cycle
X

X

X

X

X

X

developing a shared vision
(Phil) – oct. 2018
Input strategic objectives
to help develop a shared
vision, leading to an
agreed vision for the
project (UU) – oct. 2018
Help clarify vision and
what we want to achieve
(EA) – oct. 2018
2nd meeting with all
stakeholders (Phil) –
before 2019
31st of December:
Document signing!
Agreement between
Council, EA and UU (and
others) that sets out
shared vision, objectives,
etc. and underlines the
willingness to work
collaboratively.
Provide input/support to
help work up future
options (EA)
Technical advice and
guidance on developing
e.g. SuDS, deculverting,
wetland habitat creation
for multiple benefits (UU)
Feed in technical services
once Riverside commission
outcome has been
received (Malcom Russel,
Bolton-Neighbourhood
services)
Bring examples from other
cities to the table (100RC)
Help in developing
scenarios (100RC)
Identify and maintain the
resilience value of the
‘project’ (100RC)
Understand what the
community actually want
(brought in by Kate)
Understand both the
aspirations AND what is
actionable at the start of
the conversations

X

X

X

X

X

X

X

X

X

X

X

X
X
X
X

X

Table 6: Results of the Integrated Planning Roadmap for River and Water (own adaptation).
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8. General reflections and conclusions
We had a very intensive and productive challenge workshop, that surfaced the opportunities to
improve the existing Masterplan for Bolton Town Centre. Due to the participation of people with a
wide variety of expertise, we were able to really connect different siloes and articulate challenges of
exploiting the synergies of cross-siloed projects. Overall the TNO team and the participant codeveloped four main recommendations.
1. Alliance on city centre level
The ambitions set for Bolton Town Centre are high. It is an area
with great potential of being developed into a thriving and
attractive part of the city. To achieve these ambitions not only an
integrated ambition and strategy, but also an integrated and
coordinated implementation focus are necessary. Make sure that
all sectors and all plots contribute to the same integrated ambition
and strategy. Avoid the risk of not connecting this ‘strategic’ level to the ‘operational’/ project level
by setting up a public-private alliance on city centre level. Partners of this alliance should collectively
make sure an integrated and coordinated implementation phase of the Masterplan.
2. Connecting and embedding development plots
There is an significant opportunity to improve the way in
which the five different development clusters of the
Masterplan are connected to each other. It seems that
the way in which the five clusters are currently exploiting
their complementarity can be improved. In particular, in
terms of a right choice of mixed uses in order to stimulate
dynamic short distance commutes between the different plots. Can the five development clusters be
seen as a part of a bigger picture to stimulate complementarity?
3. Pay explicit attention to the benefits of a healthy and inclusive town centre
During the workshop it became clear that social, health, education and employment issues are very
important challenges in Bolton. The physical redevelopment and significant public and private
investments that have been planned for this project can significantly contribute to an inclusive and
healthy society. For that to succeed the level of integrated planning should rise from cooperation to
coordination. Every physical decision or investments should be assessed and (re)designed in such a
way that the social and health impact is explicitly considered (and positive). An obvious example
here is that car-use should be discouraged, and the physical environment should stimulate walking,
cycling and sports at all times. Linking the different redevelopment clusters in such a way, provides a
huge opportunity.
4. Improve the innovation capacity of the town centre
Current ambitions of the Masterplan do not include many innovative elements, such as smart
mobility concepts, smart energy grids (electricity or heat/cold) and digitization. Such smart city
concepts can stimulate economic performance, job creation and attractiveness. Moreover, data
captured improves the knowledge base to optimize performance of the city centre. We recommend
to explore the opportunities to include such innovative elements in the Masterplan. Setting up
tandems with other cities and collaboratively apply for subsidy (regional, national, European)
schemes to implement innovations might help to get other partners to co-finance these innovation
projects. Continuous and intensive collaboration with knowledge partners (such as universities and
innovation industries) can also help improve the knowledge base on state-of-the-art innovations.
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1. Introduction
Within the context of the RESIN project (H2020 European subsidy program) the Municipality of
Rotterdam, DRIFT and TNO organised five workshops from June to November. The aim of the
workshops is to learn how to manage integral issues in the field of urban development. For both TNO
and the city of Rotterdam, it's an investment in the process. For TNO the added value is the profiling
of the integral knowledge. For Rotterdam, it’s a benefit to use the expertise of TNO to find the right
approach to tackle integral problems.
In July 2017, TNO and the city of Rotterdam had an informal meeting focussed at more integral ways
of working. During this meeting, the municipality explained their city program 'Next City' and 'Next
Infrastructures Stadsboulevards'. A coherent development of infrastructures (like mobility, noise, air,
underground, water, green, materials, energy, public spaces, buildings and information) forms an
important component of this program. The approach to see the city as a 'whole' is interesting for the
RESIN project because it is noticed that this topic is seldom examined, despite it involves a solution to
multiple problems cities nowadays face.
In December 2017, a follow-up meeting was scheduled, in which TNO explained their 'smart cities
program'. Mobility and strategic area development policy are fundamental focus points in this
program, but also additional knowledge will be utilized, for example, for health care, energy or
circularity. After this meeting, the question was asked: how to continue this collaboration? TNO and
the municipality agreed to a more structured collaboration in the exploration of 'Next Infrastructures
Stadsboulevards'. This city program fits well with TNO's research program 'Urban Learning Cycle'. In
the 'urban learning cycle', TNO develops a methodology to support cities in their innovation capacities,
learning abilities and with fact-based integral policymaking. This was then connected to the RESIN
project a case study, to develop a deliverable on Integrated Planning.
Before the workshops started, TNO and the city of Rotterdam set up a plan of action. This plan was
based on the four pillars for integrated urban development, and they also formed the guidelines for
setting up the workshops. These pillars are:
1. Identify multiple, integral projects and quantify their added value;
a. The art of integrated urban development is about identifying opportunities for
multiplicity (integrality). At first sight, an integrated approach makes urban
development complex. An overall indication of what multiplicity yields (in terms of
finance, time, inclusiveness and sustainability) is therefore important.
2. An integrated assessment framework with sectoral sensitivity;
a. It's important to develop a common assessment framework that analyses the level of
multiplicity. For the development will be a 'robustness check' and 'impact test'
(botsproef in Dutch) of formal versus informal rules used. Do they stimulate or hinder
they integral urban development and to what extent do they contribute to the
integrated assessment framework?
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3. Not only knowledge exchange but also shared knowledge development;
a. The individual disciplines speak different languages. Learning each other's language
and creating a shared language is important for integrated urban development. This
process can best be described as a knowledge need, the missing knowledge for
successful integrated urban development.
b. This requires continuous reflection on the process and adjusting when necessary.
4. Organisational embeddedness.
a. Integral urban development benefits from reflection on organisational embedding.
The results from the workshops will be embedded in line with existing programs and
projects in Rotterdam. There are different methods to achieve organisational
embedding, and a suitable method will be chosen in consultation with the city of
Rotterdam.
The five workshops follow a specific structure from 'thinking in transitions' to organisational
embedding. The table below gives a more detailed view of the plan of action and the application in
the process.
Workshop
1
2
3
4
5

Subject
Thinking in transitions and transition management
Exploring common bottlenecks, opportunities and tasks
Exploring cross-overs and synergies
Design an integrated and urban ‘stadsboulevards’
Design an integrated and systemic urban area

TNO Team
Alexander Woestenburg (project lead)
Spatial planning, urban innovation and public administration
Geiske Bouma
Spatial planning, urban governance and stakeholder processes
Nikki van der Nat
Public administration and urban governance.
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2. Workshop 1: Thinking in transitions and transition management
Date: 18th of June, 2018.
Time: 9.00-12.00.
Location: Town Hall, Coolsingel 40 Rotterdam.
Goal of the workshop
The goal of this workshop is to give an inspiring kick-off to get people enthusiastic about the purposes
and opportunities that the workshops give. The attendees get information about why the workshops
are organized and about the program. Also, the importance of new forms of collaboration, steering
forms, new competencies and learning (a shared language) will be mentioned during the first
workshop.
Preparations for the workshop
In preparation of this workshop, TNO, Drift and the municipality performed several tasks in advance.
• The making of a participants list from the development and maintenance department. The
participants were selected on their function and knowledge. In total there were 57 people
invited of which 30 were required to be present. The municipality prepared the list of
participants.
• Drift prepared the working method for the exercise in the workshop. This workshop the
participants work with the X-Curve.
• Preparing expertise presentations by Derk Loorbach and Geiske Bouma.
Program of the workshop
Time
9.00 – 9.15
9.15 – 10.30

10.30 – 10.45
10.45 – 11.10

11.10 – 11.30
11.30 – 11.50

Activity
Opening workshop by Leo van der Wal. He outlines the approach of the
workshop series and involved parties.
Interactive college by Derk Loorbach about thinking in transitions and the
transition infrastructures.
• The attendees get to know the basic concepts of the transition theory
focused on infrastructures. They also will get some inspiring examples,
and they can ask questions to Derk Loorbach.
Coffee break
Exercise with the X-curve led by TNO and Drift.
• The attendees break out in three groups to do an X-curve exercise,
whereby the transition dynamics for different infrastructures can be
mapped.
Plenary feedback and in-depth discussion led by Derk Loorbach
Reflection on the workshop and coupling with the 'Urban Learning Cycle' by
Geiske Bouma.
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Workshop results
Presentation Leo van der Wal
Leo van der Wal opens the workshop by telling the background of the workshop series. Rotterdam
stands for some major tasks in the upcoming years. They need to deal with city densification, climate
changes, a clean economy and a healthy citizenry, all at the same time. There are different visions,
different units and departments, different groups inside and outside the municipality that work on the
same tasks, but not in a common way. That's why the participants will be working with
'stadsboulevards', so they can explore the opportunities to tackle these tasks together. Only in this
way, the participants will be able to create synergy between the different fields of energy, mobility
and water.
Presentation Derk Loorbach
Derk Loorbach gives a presentation about the Drift’s vision on transitions. Transitions are the changes
that lead to future cities and therefore require different ways of thinking, acting and organizing. Not
only climate change causes a shift in the way the municipality acts, but also active citizens who like to
have a voice about their direct living environment. The current way of making a vision, planning and
implementation is functional but does not longer satisfies the needs. The pressure on the system grows
and the current way of working will be destabilized, for example, by citizens who generate their own
energy in a collective manner. In other words, the environment is changing, and new solutions will be
created. This requires another way of working for the municipality, no longer centralized and focussed
on the planning phase, but more focused on practical experiments. It's also a search for new
government roles. Are they facilitators, boosters of a counter-movement, mobilizers, decision makers
or protectors?
It's also a search to develop a common perspective and language about what the challenges are. Is the
energy transition about CO2 reduction or is it about energy poverty? Infrastructure transitions can be
about different aspect, like:
1. Transitions in infrastructure systems.
2. Changes in the role that infrastructures have in broader social transitions.
3. A transition in policy, administration and maintenance processes.
Outcomes break-out groups
During the first workshop, the attendees explored the transition dynamics in the areas of energy,
mobility and water using the X-curve. The X-curve challenges the participants to look with a wider
perspective to the issues and offers insight in how they position themselves and others. The X-curve is
a concept that consists out of two S-curves which indicate two transition processes: realisation and
demolition. Realisation is the S-curve that runs from the left bottom side to the right upper side. The
realisation process stands for the upcoming alternative practices that show a new reality. Demolition
is the S-curve that runs from the left upper side to the rich bottom side. The demolition process is
about the process in which the municipality can let go of their current instruments or practices, or that
they need to apply them in a different way.
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The groups filled in the X-curve for the three domains and thereby answered the following three
questions:
1. What should we do differently?
2. What needs to be built up?
3. What should we quit?
In the energy domain, there are already several ideas in a constructive direction, such as offering an
action perspective or assessment framework, with more room for citizen initiatives. The planning code
can be used as a tool for this idea. Also, the government can promote her role as a guarantor for social
inclusiveness. Instruments that could be used otherwise are tenders, and practices that need to be
stopped are permits for non-sustainable developments, connecting new houses to gas, noncommitted experimentation and sectoral policy.
The discussion in the mobility domain was focussed on concrete ideas, such as using financial
incentives differently (like free public transportation or toll), cycling as a new standard, and stop ‘car
thinking’. It is much more about offering multiple mobility options and emphasizing a liveable living
environment with more bicycles, more pedestrians and more public transport.
In the water domain the participants spoke about legal restrictions, such as connection duties and
definitions, the dominant role of the municipality as owner of the water system together with the
water authority, and the invisibility of the water system. The direction that can be built up on in the
water infrastructure, is the development of a more value-oriented system that is adaptive for multiple
use and that involves multiple parties. The water domain has not a very clear picture about the
transition, in contrast to the energy domain.
More detailed outcomes per domain are listed below.
Energy
Wat should • Think outside the existing
we do
frameworks, by: (1) organize tenders
differently?
differently despite NOM, circular
frameworks and no more TVT. And
through the annual CO2 budget
• The environmental code:
o Adjust the zoning plan quicker
(for example: the use of WKO).
o Frames for natural gas free
neighbourhoods.
o Room for more citizen initiatives
and government participation.
• Goals:
o End dates for specific goals
o Use of the carrot and stick
o Develop desirable behaviour
o Better craft education

Mobility
• Financial incentives for,
for example, free public
transport or toll
• Changing the standard
 bicycle as the new
standard
• Don’t solve the traffic
flow for cars.
• New technologies and
means of transport
• How can we change
behaviour?

What do
we want to
build up?

•

•
•

New instrumentation
Governments role: social
inclusiveness

•

Multiple mobility
possibilities
Mobility = movement

Water
• Formulate the obligation
to connect differently
• Outsource system
management (integral
management system)
• Definition waste  raw
materials
• Scale up
• Organisational levy

•

Climate resistant
program
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•
•
•
•

What do
we need to
quit?

•
•
•
•
•
•
•
•
•

Offer an action perspective
Skills: facilitate and inspire / not
prescribe but offering options.
Finance for the subsurface / spatial
planning in the subsurface based on
values.
Clarifying the problem and quality.

Don’t be a following shareholder
Non-committal experimentation
See the AVT and refinery as a heat
source
No more gas stations in the city
No more license for non-sustainable
options
Let go of the logic of residual heat
Connecting new houses to natural
gas.
Let go of the existing planning logic
Quit sectoral policy

•
•
•
•
•

• Reduce car thinking
• Stop solving parking
problems
• Right to mobility

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Start from the integral
question
Financial resources
Value-oriented system
Marketing
communication
Network third ‘deltaplan’
Information streams
Offering sources
Flexible system.
Rainwater in the sewer
Replace annually 40 km
sewer
Tiling gardens
See rain as waste
The thought that people
are not interested
Be the problem owner
(as government)
Utilize drinking water as
low graded
Deliver cheap drinking
water
Thinking of solutions
afterwards
Hiding water in the city
Free layout of the
surface
Central system for
rainwater  not only
the sewer is an option
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Presentation Geiske Bouma
TNO studies governance processes using the urban learning cycle. This cycle shows that integration
takes place at different levels in the organisation, but also between different domains. Horizontal
integration is about integration between domains, such as area development, mobility, environment,
health, safety, and energy.
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3. Workshop 2: Exploring common bottlenecks, opportunities and
tasks
Date: second of July 2018.
Time: 9.00 – 13.00.
Location: Maassilo, Maashaven Zuidzijde 1, Rotterdam.
Goal of the workshop
In this workshop, the participants will think about the claims that transitions impose on the urban
infrastructures and which opportunities new (technologic) developments provide. The aim of this
workshop is to learn from missed chances, to identify shared issues and tasks and to sharpen the need
for fundamentally other forms of infrastructure design, construction and maintenance.
Preparations for the workshop
In the period after workshop one, TNO, Drift and the municipality planned a couple of meetings to
discuss and prepare the next workshop (number two). All the parties had prepared several tasks in
advance.
• The speakers of the two cases (Coolsingel and Central District) prepared their presentation
together with Leo van der Wal.
• Geiske Bouma prepared her presentation about the reflections and other example projects.
• Sarah Rach and Marijke de Pous prepared the transition analysis exercise.
• Leo van der Wal made a plan to divide the group into several break-out groups.
• Marianne Snoo, Nanda Sweres, Peter Volken (all from the municipality), Geiske Bouma (TNO),
Marijke de Pous (drift), and Sarah Rach (Drift) prepared to be 'table hosts'. They needed to
keep track on time, make sure that the group answered the questions that were asked, and
make sure that the groups already look for cross-overs between the systems.
• During the workshop, Geiske Bouma guided the plenary feedback round.
Program of the workshop
Time
9.00 – 9.30
9.30 – 10.30
10.30 – 11.00
11.00 – 11.15
11.15 – 12.25
12.25 – 12.55
12.55 – 13.00

Activity
Welcome, short recap on workshop one, and getting to know other
participants guided by Sarah Rach.
Lessons learned: two presentations about the Coolsingel (by Jaap Peters), and
about Rotterdam Central District (by John de Ruiter).
Reflection and presentation of other examples by Geiske Bouma.
Coffee break
Transition analyses guided by Sarah Rach and Marijke de Pous.
The participants make exercises in break-out groups as the first step to a
transition analysis (at system level).
Reflection and discussion guided by Geiske Bouma.
Closure and looking forward to the next workshop by Leo van der Wal.
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Workshop results
Presentation and acquaintance by Sarah Rach
The presentations start with a flashback to workshop one. Sarah explains the philosophy behind the
transition:
1. Steering and speeding up transitions through interventions;
2. Radical on the long-term, pragmatic on the short-term;
3. Working on different levels at the same time (spatial, institutional and conceptual);
She also mentions the key point from workshop one, these are:
• The sustainability transition is about finding solutions for urban issues together. It's a search
for common definitions and challenges.
• Transitions are the way towards the city of the future;
• Government roles are changing, can we steer the transitions?
• Transitions are doing by learning and learning by doing;
• Financing the transitions in the infrastructures is also an important aspect.
For the acquaintance were a couple of questions prepared, and the answers were plenary discussed.
Question one: to what extent do you work already in an integral way? The participants gave their
answer by stepping on a line. The left side of the line stood for domain focused, and the right side of
the line stood for very cross-domain. The following points were discussed in the feedback round:
• The participants were pretty much divided over the line.
• The participants who are standing by 'domain focused', say that their work is particularly
focused on their expertise, for example, the subsurface.
• The participants who are standing between 'domain focused' and 'cross-domain', say that their
expertise is used in multiple projects.
• The participants who stand by 'cross-domain', say that they work on area development
projects where they integrated multiple disciplines.
Question two: what do you want to learn? The participant could choose out one of the four answer
options.
1. Knowledge about other disciplines.
2. Skills and competencies to work in an integrated manner with other disciplines.
3. An action perspective to connect the long-term view with the short-term view.
4. Leadership in a changing environment.
The participants gave different answers. Seven people chose to answer one, ten people chose to
answer two, very much people chose to answer three, and answer four was chosen by no one. After
the answering round was time for a discussion.
Presentation Jaap Peters (engineering firm (Ingenieursbureau in Dutch) Municipality Rotterdam).
The Coolsingel is characterized by an accumulation of infrastructures. Above the ground is everything
well settled but in the underground, is it a 'mess'. Jaap goes deeper into the history of the Coolsingel.
The message here is if you don't know the past (read: the existing system) then you can't make
anything new.
This is important if you want to use, for example, natural stone. Natural stone needs to be secured in
cement, and therefore it's not desirable to open up the ground after you put the natural stone in. In
the current situation, is the underground very 'busy', because of a combination of oppression and lack
of space. Because of this, the municipality can't construct anything new. Therefore, it is essential to
know the infrastructure and everything that is in the underground.
At the moment, adjustments are made in the underground but mostly by the owners themselves, there
is no integrated collaboration here.
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Learned lessons by the Coolsingel
• A question: do we really need to organise the underground?
• 'Heavy' infrastructure parties need to be taken in to account at the beginning of a process.
• There needs to be a guiding department (from the municipality) for the implementation of
projects. Project-based and perseverance are important.
• It's area in which we dare a lot, but also create substandard solutions as the result of
'poldering'.
• We need to ‘clean up’ the underground.
Focus area is:
• 'The battle of values'. For example, between leniency and perfection. The question here is,
how much freedom do you have to deviate from the standards?
• Social accountability.
• Participation complexity is bigger than the technical complexity.
• Soft side: you need to understand each other.
• Coupling the challenges with multi-management / maintenance. Bringing parties together
costs time and flexibility from all the involved parties.
Where are we now and where do we need to go?
• Understanding the impact.
• Organize the main infrastructure and bundling where needed.
• The freedom to let the complexity grow.
• Understand each other.
Questions from the audience
1. Did you succeed in coupling the functions? And what is necessary for this?
Answer: facilitate, consciousness about the developments, and knowledge about other parties
products. Also, communication is a very important aspect.
2. Legal sources are very restricted for organizing the underground, even though the underground
is mostly the property of the government. On the one hand, municipalities have to pay when they
want to make a change in the underground, on the other hand, when other parties want to make
a change, the municipality doesn't have much to say in the process.
Answer: this is not a direct problem. The legal possibilities are being underestimated, for example,
you have the power to provide a license or not. Hereby, it is important to demonstrate the benefits
for all the parties.
Reaction from the audience: I know, from experience, that projects most of the time fail on the
legal aspect. A buy out is not always the right option.
Presentation John de Ruiter (municipality of Rotterdam)
Motto: when a project succeeded, it can be a failure from another perspective.
John emphasizes the relation between the above ground and underground. The quality of the ground
level depends on the subsurface. Therefore it is important to include the subsurface in the
development.
John gives Rotterdam Central Station District as an example. The project is in itself a success, but it has
a broader impact. The pillars of the bearing surface cause problems in adjacent neighborhoods and for
the water storage. The underground bicycle storage claimed the last underground entrance. Was this
the best decision that could be made and what are the consequences?
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Also, solutions for these consequences cause more complexities. For example, pumping rainwater into
the ground has consequences for the 'heat cold storage' (WKO in Dutch) for the NN-building.
This example shows the number of spatial claims. The challenge here is to align all these claims. Besides
that, this example shows that the broader focus and ambitions disappear on the project level, while
the vision at maintenance level is much broader. As a solution to this problem, different domains can
give projects a certain framework in the exploration phase.
John noticed that the number of ambitions increases the complexity. It is like an ambition clash.
Inside the spatial planning department are the following challenges:
• Distribution: what do I place where in the city?
• Fitting: how can I fit it over there?
• System: what do I need?
The spatial department used to work out the questions in this particular order. Now, these questions
need to be addressed at the same time. Thereby, they need to take new technologies, flexibility and
unpredictability into account. How do you handle these unpredictability’s? One thing is for sure you
will be surprised.
The known/unknown table shows the following:
Known: we do know what we know?

Known/unknown: we do know that we don't
know. Something is going to change, but we
don't know how it's going to be.
Unknown/known: the knowledge that we don't Unknown: unpredictable changes.
know from each other.

John gives the example of the garbage containers, where the question is unclear. No one knows
whether it is the distribution, the fitting or the system that causes a problem.
It is evident that sectoral focus not always works in favor of the municipality. Sometimes the solution
can be found at other levels. In this way, it’s not a matter of fitting in the garbage containers, but a
change in the system to more circular ways of thinking.
Questions from the audience
Is the urgency large enough? Do we need to make the switch now or can we still wait?
Answer: the urgency is there, the subsurface is full, especially in the Centrum area.
As a government we see this development going on quite some time now, but it looks like
everyone is waiting for each other.
Answer/discussion: what causes this problem? Is it engineering behaviour or is the 'poldering'
culture? It needs to be pointed out that things go wrong and that they need to change.
A discussion about the role of the municipality follows. Do they need to facilitate or take
control? It is necessary to make clear choices and to find other solutions. What are the
priorities? De municipality perform both roles at the same time and provide the frameworks.
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Presentation Geiske Bouma (TNO)
Geiske presents a few examples from where work may or may not be integrated and why. Also, the
projects address some part of the urban learning cycle.
The examples are:
• Bolton Town, Greater Manchester: Integrated Planning and Optioneering.
o Focused on: cross domain integration, organisational integration, and development
ecosystem.
• Utrecht Beurskwartier: Smart Sustainable District.
o Focused on: cross domain integration and development ecosystem.
• Antwerp: Smart Zone.
o Focused on: cross domain integration and policy making context.
• Zwolle: Urban Financial Metabolism.
o Focused on: cross domain integration and the plan – do – check – act cycle.
• Rotterdam: CO2 Roadmap.
o Focused on: cross domain integration, organisational integration, and the plan – do –
check – act cycle
Bolton town:
Restructuring a former industrial district around the River Croal. In this area there are many
contaminated places and parts were the river is roofed. The city of Bolton wants to restructure the
district in a climate adaptive way, and bring back the river. But there are some problems with health,
incapacity for work, and unemployment.
The intervention area exists out of five development parts, and there is no coherence between the
parts. The implementation is therefore strongly dependent on the parties in the area.
Utrecht Beurskwartier
The SSD-partners provided input for decision making process about the sustainable redevelopment of
'Utrecht the new Centre' in 2015-2016. This program is focused on four priorities:
• Hybrid integrated systems for heating and cooling on area level.
• Local use of locale induced renewable energy.
• Green, climate-proof, and an attractive area.
• Sustainable and active personal mobility.
Antwerp Smart zone
IMEC and TNO worked together with other cities to develop new modules for 'Digital Twins'. The
modules offer a better assessment framework and action perspective for complex urban decisionmaking processes. The results of this collaboration will be shown in Europe's largest IoT living lab: the
'City of Things' in Antwerp.
Zwolle urban financial metabolism
A project executed in Zwolle-south. It is a residential area built in the 70's, and it is mixed with an
industrial terrain and large agricultural and wooded area behind the residential area.
Zwolle is built between rivers and other waterways, and this is a great challenge for climate adaptation.
How can this be coupled with the energy transition? Therefore you need integrated planning, but this
asks for new financial streams. It is a goal to visualize the financial flows in Zwolle-Zuid, and to couple
the financial flows to support integral projects.
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Rotterdam CO2 Roadmap
Every domain within the municipality comes up with CO2 reducing measures. This measures are linked
together and can be integrated. Also, the municipality comes up with a vision for CO2 reduction. How
can this vision be translated to the projects? Ant otherwise, how add these projects up to a vision?
This project is an example of a methodology that reflects the complete policy circle.
Transition analyses
Jointly transition analyses
[Regime] What are the current dominant ways of thinking, doing and organizing?
• Culture (legal): because of the dominant culture, people see a lot of constraints. In the group
are several thoughts about what is possible, what is not possible, how legal experts handle
these questions and how they can deal with 'Rotterdam standards'.
• Culture: the fear of making mistakes/the wrong choices.
• Culture: some things are taboo. It is, for example, still not done to say something about heat
networks.
• Culture: the impotence to deal with problems on a large scale.
• Culture: keeping everybody satisfied. the outside world is not ready yet for the transition.
• Culture and structure: there are a lot of assessment frameworks, that as an obstacle for new
developments. It is the dominant culture to think that employees cannot change/fix things
because of this frameworks. On the other hand, they are already used to this culture. When a
new innovation comes up, it is a reflex to create a new policy or a new framework, instead of:
o Investigate how this space can be used for testing and learning.
o To find out which new frameworks could be useful for the long-term.
o How an innovation can be steered in a desirable outcome.
• Working method: there is a hierarchy in the organisation, but not a substantive hierarchy.
Managers do not know the same things as experts. Therefore, it is sometimes difficult for
departments to know who the point of contact is.
• Working method: who is takes the lead? Everyone looks and wait for each other. There is a
lack of control.
• Working method: the municipality is strongly focused on projects. This causes a short-term
focus and tight demarcation, and an overarching of broader context is missing.
• Working method: the employees of the municipality are used to work witch sectoral tasks in
louse programm. Innovations are made per system and not integral. And there is no
evaluation, learning and upscaling of pilots.
• Working method: there is no clear view of all the stakeholders that work together with the
municipality. Everyone has their own personal contacts. They need to have one representable
person for the department.
• Working methods: the municipality is bad in making the right tenders.
• Working method/structure: projects are hindered through existing financial structures and
silos.
• Structure: for the infrastructure are long-term businesses cases leading. For example, longterm contracts with energy suppliers.
• Method/structure/culture: a strong separation between ground level and underground
infrastructures.
o The ground level determines what happens in the underground.
o It's one functional system but, it is not approached like that.
o There is no question of underground spatial development.
o There is a hard separation between the ground level and the underground. Things that
already work well in the upper ground are not in the same way used in the
underground. There is no clear view of the challenges for the underground.
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Problem analysis: where does the process get stuck?
• Urgency: too much substandard solutions. They work a little bit on everything, without
thinking about the consequences for the rest of the system. Therefore, a solution to one
problem can lead to new problems. Also soon, Disinvestment will come through frameworks,
each stakeholder has his own business case, and budgets can't be transferred.
• There are too many spatial clams in the city. The current system can't be optimized for all these
claims.
• There is a loose coupling between pilots and the daily practice. The municipality doesn't learn
and evaluate enough from the pilots, and if this it's done, it isn't in an integral manner. Various
departments are taking steps to improve their learning skills, but this isn't cross-border yet.
• At the system level, the challenges become more and more complex and intertwined, that it's
no longer possible to make any decisions that will not harm a group in society.
[Landscape] What puts pressure on the current way of thinking and doing?
• Urbanization: housing challenges, densification, lack of space, both above ground and
underground.
• Energy: dependent on other parties, concessions with the coal port, free of natural gas and
social inclusiveness.
• Water and dryness.
• Health, aging and live longer at home.
• Lack of raw materials.
• Digitalization, for example, 3D technology and virtual reality.
• Climate change.
[Niches] What are the alternative practices, solutions and projects?
• (Structure) already in process: asset management and exchangeability of funds.
• (Structure) optimization of the flows in raw materials.
• (Structure) neighborhood budgets.
• STOR.
• 3D/Virtuality.
• Bicycle floors and terrace decks. An example of creating space, where you don't take resistance
too seriously and take the lead before everyone is looking at the long-term perspective. This
example also shows how certain choices lead to embedding in the system (so learning and
upscaling).
• Next City approach, also seen as an answer to other pilots or as a continuation.
• Composite bridges: an example of how the engineering department took some risks (because
they knew it was a save experiment would) to test and carry out the experiment.
• Take up certain transition challenges at local or area level. There are already several examples
of cases that attract other parties to the discussion than there would normally be.
• Silent pavement.
• Reyenoord: an experimental garden. Here, the municipality made a future-proof street.
• Ommoord: an experimental industrial district, where the municipality and other stakeholders
made storage for energy coupled to houses and their energy needs.
• Lab on the street in M4H (a neighborhood).
• Right to challenge: challenge the residents to create their own approach to problems to find
out for themselves what works and what doesn't.
• Mooi mooier Middeland: budgeting in consultation with residents.
• Buurt bestuurt: especially focused on the enforcement.
• Koffiedik project: reuse of coffee. This project has a lot of legal barriers.
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•
•

Agniessebuurt: the municipality developt together with citizens a water plaza. During the
development, attention was given to issues, systems, and social impact.
Other projects that were named were: Spaanse Polder, Kiem team and the replacement of
sewers.

What are the cross-overs in the challenges and what are the possible solutions?
• Taskforce underground
• A landscape architect for the connection between the above and underground.
• 3D models and visualizing, for example, they could connect building model BIM (bouwer) to
the GIS model of the municipality.
• Making a Social Quality Benefits Analysis instead of a Social Costs Benefits Analysis. This could
save some costs.
• Approach 'PvE's' differently. The intrinsic values and motives need to be made explicit.
• Set up a lobby to change the law.
• Finding alternative financing funds for innovation.
• Close local recycling agencies.
• Search for opportunities in environmental plans.
• The environmental code asks for new working methods.
• Use data management to measure and monitor.
• Take the first stape without knowing everything.
• Make scenarios about what you can’t do and what that will provide you. For example, not
conceding cars in the city center, will provide more space for other functions.
• Use the underground more wisely for other functions.
• Citizen health: more exercising, green and blue, and more support for the bicycle as prime
mobility.
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4. Workshop 3: Exploring cross-overs and synergies
Date: 17th of September, 2018
Time: 9.00 – 13.00
Location: De Rotterdam, Wilhelminakade 79, Rotterdam.
Goal of the workshop
The goal of this workshop is to find out the different infrastructures at city system level in a broader
context. We want to do this by making an in-depth transition analysis for each infrastructure. In the
analysis, we look at the interdisciplinarity, and the common barriers an opportunity for sustainability.
Workshop two and three give a view about the challenges for urban infrastructures, after this
workshop it's clear what the tensions in the infrastructures are.
Preparations for the workshop
• Derk Loorbach prepared his in-depth presentation about transition theories.
• Erik Trouwborst, Roland van Rooyen, and Peter Volken Smidt prepared their pitches with
powerpoints.
• The whole management group of the workshops prepared the exercise with the 'axes-crosses'.
Derk Loorbach, Geiske Bouma, and Marijke de Pous also prepared themselves to be topic hosts
during the exercise.
• Geiske Bouma prepared her presentation about the 'summer interviews' by analysing the
valuable information to present to the group.
Program of the workshop
Time
9.00 – 9.30
9.30 – 10.15
10.15 – 10.45
10.45 – 11.00
11.00 – 12.30
12.30 – 12.45
12.45 – 13.00

Activity
Welcome by Leo van der Wal and a recap on at the first workshops by Derk Loorbach
Pitches about Water (by Erik Trouwborst), Energy (by Roland van Rooyen), and
Mobility (by Peter Volken Smidt).
Question round by Derk Loorbach
Coffee break
Excersice in three multidisciplinary groups.
Feedback round lead by Derk Loorbach
Reflection by Geiske Bouma and feedback from the ‘summer interviews’

Results of the workshop
Openings presentation by Derk Loorbach
As an opening, the audience was asked to name what they remembered from the last workshops
before the summer vacation, and if they already had started to work in a more integral way.
Themes that they noticed were, transition dynamics, the role and changes in the regime, steering,
mobilisation and the upscaling of alternative working methods.
In the presentation, Derk tells the audience more about the transition theories.
First, the theory about transitions and chaos. A discussion about the chaos phase follows. The audience
noticed that the chaos phase in the energy sector is happening right now, but the contrasts between
the Netherlands and other counties are great. For water, they mention that the chaos phase was in
the 90's.
Second, the theory about regimes which maintain the status quo. This is necessary to provide stability
but makes it difficult to make changes. The infrastructures are part of the regime. A discussion about
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the regime follows. The audience noticed that the stability of the regime does not work well with the
concept of experimentation. Also, the mention that they can't change the regime by themselves. This
requires a new view of the regime, top-down interventions and support from stakeholders.
Third, the theory of experiments in the niches. Experiments are carried out in protected environments,
but at some point, they need to be integrated into the real world (upscaling). Therefore it's important
for the municipality to anticipate when an opportunity comes up.
Finally, they talked about mobilisation, a change in the government's role, and steering the society.
Mobility Pitch by Peter Volken Smidt
The transition in the mobility domain is a long one. The transition began 300 years ago with the horses
and wagons to where we are now. The reasons for transitions are:
• Space becomes scarcer.
• There are more interests in the process.
• The fossil fuel runs out.
The consequences of these changes are:
• Many technological developments from private companies, for example, Urber, Tesla, and
Green Wheels.
• More IT-driven mobility.
• The rise of the shared economy.
It must be marked that the hardware changes slowly, because they don't construct new roads for only
five years (this is too expansive), therefore they construct roads for 30 years. So, the world changes
faster than the hardware.
But in what direction do all these developments go?
• Scenario one: we share many (non-automatic) cars, this leads to less mobility poverty and less
parking problems.
• Scenario two: we don't share cars, this is a better scenario for the car manufacturers.
• Scenario three: we share many (automatic) cars.
• Scenario four: continue of the same mobility as we have now.
What does this mean for Rotterdam? The mobility will grow, but this does not suggest that the use of
cars will increase. We also see increased use of electric bicycles and an improvement in the quality of
public transportation.
Besides that, we see an improvement in the mobility choices for the 'last and first mile'. This is a great
development for neighbourhoods with fewer public transport options.
Energy Pitch by Roland van Rooyen
After world war two, Rotterdam had a major opportunity to develop a new energy network with large
roads for cars. This forms the base for district heating (stadsverwarming in Dutch). Rotterdam has the
largest district heating in the Netherlands.
Today, the energy landscape in Rotterdam consists out of electricity, gas and heat. By electricity and
gas, you see an artificial separation between the network and suppliers. There are many suppliers, so
customers have a freedom of choice. For heat is a concession made and the supply of district heat is
separate in the north (by Eneco) and the south (by Nuon) of Rotterdam.
The highest goal for the energy network is to be natural gas free by 2050.
The role of the municipality in the energy market is changing. In the past, they had a comfortable role
because they were the owners of the network and had all the knowledge themselves. Now, they see
an increasing distance between them and the energy market.
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The challenges for the energy network are:
• The support from stakeholders in the infrastructural choices.
• A ‘cooling' question: there is a heat network, but how to provide a cooling network?
• Scarcity in the underground: how can you develop an alternative infrastructure?
• The goals are reached too slowly.
• Market companies don't have the right incentives.
• The current infrastructure is not written off yet, so they don't change anything before the
current infrastructure paid off his price.
What can we change?
• You don't say what you do, but you say what you won't do.
• Give residents more choice of freedom.
• Work on a more integral approach.
• Create public support when the municipality had no mandate.
• Active role in showing great examples.
Water Pitch by Erik Trouwborst
The water infrastructure consists of tap points, houses and toilet use. The water from the houses is
mixed with rainwater and goes together into the sewage system. First in sewage pipes, to enclosed
sewages, to water pump stations, and finally to water purification stations. In Rotterdam, there are
2500 kilometers of sewers, 370 kilometers of 'water pressure pipes', and 1000 water pump stations.
When there is too much water in the sewage, the water runs into the canals. This implies that the
water system and the sewage system is connected.
The water has four ways to flow towards Rotterdam: from the sky, river, sea and underground and it
is important to reduce any floating risk. That's why they have several projects to flood parks with water
when necessary and underground water storage systems.
The developments in the water system are:
• The development of a 'Deltaplan Rotterdam' to prevent flooding.
• Drink water safety: keep the water temperature below 25 degrees.
What are the challenges for the water system?
• Floodings and short heavy rain showers.
• Dryness: groundwater subsides and a salting river.
• Creating a new system that keeps the water in the district (no overflow to the sea anymore).
• Close the loop and win back raw materials from the water.
Results of the exercise
The exercise for this workshop consists out of two parts.
Part one: going deeper into the cross-overs between the three 'axes-crosses'. Name the tensions and
opportunities, what this means for other infrastructures, and are there any overlap?
Part two: going deeper into the transitions in the infrastructures and the organisation of
infrastructures. What does this mean for the government's roles, stakeholders and legal rules, and
what will the future for urban planning look like?
The group is divided over the three domains (energy, mobility and water). The results are described
per group.
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1. Energy (lead by Derk Loorbach)
Derk opens the discussion by asking the question: why do we need to work more integrally? The group
gives several answers:
• You don't have all the knowledge, so you need to work with other disciplines.
• The world has become more complex, so your work is also more complex.
• Through integrality, it's easier to find win-win situations.
• In Rotterdam, they focus more on project boundaries than on city boundaries. By the
engineering department, they want to look at projects with a wider scope, but they don't get
rewarded to do so.
The next discussion is about the cooperation with the market. Roland van Rooyen brings in an example
of the RUGGEDISED project, where they had some difficulties with the market. The group's reactions
are:
• The municipality is dependent on the market parties and what they want.
• You have a long development period and a long maintenance period.
• The sustainability goals are predetermined in the program of requirements, but it's difficult to
manage the deadlines in time.
The groups indicate that the cohesion between infrastructures, technique and policy needs to
organized in a better way.
Someone in the group gives an example of a cross-over that worked out very well. Most Tesla owners
have solar panels on top of their roofs. This, because of their electric car and because they get 0.21
cents for every 'KwH' of energy that they deliver to the energy network. So, the payback period is
shorter, and it is cheaper to drive an electric car. This is an excellent example of a cross-over between
mobility and energy.
The discussions continuous about the barriers and lock-ins that prevent other cross-overs. The group
says that the hardware changes too slow to apply new technologies. The best thing to have is a flexible
hardware, but because of the high costs, that is impossible.
When the group sees the future, they have no idea of how it will look like. They don't know what
changes can be made that won't harm the future. Also, they don't want to make small adjustments in
the time. When something big is going to change, they rather change the area than just one single
street. Thereby, the group indicates that it's important to make a total plan. Instead of just focussing
on your own project, you also need to pay attention to the mobility and water systems.
Another disadvantage that is noticed by the group is the economic view and budgets. They have
questions about: who is going to pay for the business case? And why would consumers pay for more
expensive sustainable options?
As a final question, Derk questions: what can you change to work in a more integral way at this
moment? In the first instance, no one can give a concrete answer. Derk notices that they focus too
much on the long-term perspective and the costs and benefits. But they need to make decisions now,
and he wants to know how much room the employees have to make decisions. The group answers to
this as follows:
• Choices about money are made by a higher management level in de hierarchy.
• You can take small steps to set the system in motion.
• Use behavioural psychology to change citizens behaviour.
• It lacks a broad city vision.
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2. Mobility (Lead by Geiske Bouma)
Points/topics out of the mobility session are:
• Organisation of the city: taking the pressure of the systems.
• Do we have the control to steer the transition?
• It's no longer about the minimal parking demand, but about the maximal parking demand.
• They want to recycle infrastructures, for example, old gas pipes can be used for electricity.
• They want citizens to participate in the transition, for example, make their houses sustainable
through solar panels, isolation, and a green garden.
• When automatic cars are the future, the driving density will be higher, and you need fewer
roads. So, there is more room for green and water areas.
• Solar panels can be integrated with the asphalt.
• Electric mobility is still polluting. They want to use energy that is 100% clean.
• Cars can use as a buffer for electricity.
• Bicycle lanes can float on the water.
The tensions that were named in the discussion are:
• The space scarcity.
• Central versus decentral. Sometimes it can be smart to expand a system, for example, the heat
network. But sometimes it is better to keep a system decentral, for example, the water
storage.
• Goals from different government levels can be confusing.
• The government has to offer predictability, but the future is unpredictable.
• The fear for claims when experiments go wrong.
• Working in spatial silos.
• For mobility it is not about fewer transportation ways, but about the improvement of
transportation.
What is needed to make choices?
• A vision for the whole city where the quality of life the most important aspect is.
• Pick up little transformations and upscale them.
• Couple goals to extern stakeholders.
• Write down the goals and principles and keep the elaboration open.
What is the government's role in the transition?
• To set the standards and frameworks in which extern parties have to operate.
• Work together with other parties in the quadruple helix.
• Figure out who needs to take the lead: the government or private companies?
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3. Water (Lead by Marijke de Pous)
What is the biggest challenge in the water domain?
• They need to collect the water from have rain showers in an efficient way, and where possible,
local storage.
What are the opportunities for the water domain?
• Water and roads have a lot of overlap, and this provides opportunities for a jointly approach.
In the next 15 years, 1200 kilometers sewage will be replaced, and this provides chances for
water storage, green and mobility
• More green contributes to the collection of water and against heat stress. But space is scarcity
and more green leaves less room for mobility options. This is a tension requires another way
of thinking and doing.
• Water provides also opportunities for new mobility on the water surface, for example, a (hopoff hop-on) water taxi.
• Circularity: water provides opportunities for the reuse of materials.
• The use of plastic roads to bundle cables, pipes and other underground channels.
• The renovation of houses for the energy transition provides opportunities to connect houses
to a separated water system.
What do all these changes mean for the organisation?
• Construct strategical water stocks to keep the water level on the right level.
• Use the transition area from salt to sweet water to generate energy.
• Develop new business models for circularity and costs savings.
• There is a need for a city broad vision, and to translate this kind of vision into the projects. It's
helpful to decide what knowledge you miss and what opportunities there are.
Plenary feedback round
Energy
• It is hard to describe what they are looking for. They want to experiment, take small steps and
implement changes.
• They need to accept the learned lessons.
• They want to be adaptive to the future.
• For energy and mobility, it is hard to set a direction.
• There is a tension between project-based and integrated working. They want to figure out how
they can make the connections between disciplines.
• They think it is essential to start from a shared vision.
Mobility
• Questions about the role of the government and who is leading the innovations?
• They dare to carry out safe experiments and take small steps. Upscaling and large changes are
still threatening.
• Using bicycles is stimulated, and using the car is not stimulated.
Water
• The can make integrated combinations between water and green.
• They want to implement large-scale water buffers, a water taxi, floating bicycle lanes, separate
the water system and plastic sewage pipes.
• Money is a big problem for the transitions.
• They want to learn to work in a more integral way because most of the knowledge is
distributed over the organisation.
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Presentation by Geiske Bouma
Last summer, TNO conducted several interviews with
infrastructure managers. They talked about the
future, challenges and opportunities. There is a lot of
awareness about the integrality. But in practice, the
municipality find themselves at the levels of
cooperation and coordination (see figure X).
The challenges for integrated policy making are:
• The organisational structure hinders the
employees to work across boundaries.
• There is a lack of continuity. In the planning
phase there is a lot of collaboration and in
the performance phase less collaboration.
• There is a lack of leadership, for example, how can you couple the financing with the
departments? There are many financial streams that are not coupled at the moment.
• Interaction with stakeholders. They need to work on the expectation management.
• The complexity increases, but this also raises the chance for synergy.
• Costs and benefits: integrality is expansive because projects take more time and aligning.
• Adaptivity and learning are the starting point of these ateliers. You need to be adaptive to
move along with the changing environment and to hold the knowledge.
The chances for integrated policy making are:
• The ambition to work on a long-term perspective. Scenarios can be used as a starting point.
• The chance to combine knowledge and data from different policy sectors.
• A chance to form a temporary team that doesn't work on enormous trajectories.
• Experiment together: try out new working methods to find your goals.
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5. Workshop 4: Design an integrated and urban ‘stadsboulevards’
Datum: first of October, 2018.
Time: 9.00 - 13.00
Location: Town Hall, Coolsingel 40, Rotterdam.
Goal of the workshop
This workshop we use the cross-overs from the third workshop and apply these in concrete cases. After
this, we will reflect on which design principles we used both implicit and explicit. Het goal of this
workshop is to learn how shared challenges work out in reality, and which design principles are futureproof?
Preperations for the workshop
• Preperatory meeting to select the stadsboulevards case studies for the workshop, three case
study areas for the exercise were chosen: Blaak, Westkruiskade and Schiekade.
• Material was compiled of the three ‘stadsboulevard case studies’ that would be analysed
• General information on different infrastructures was collected on a map to be used during the
case study work
Program of the workshop
Time
9.00 – 9.30
9.30 – 11.00
11.00 – 11.15
11.15 – 11.45
11.45 – 12.15
12.15 – 12.45
12.45 – 13.00

Activity
Welcome and a short recap on to workshop three by Marijke de Pous
The attendees work on the exercise (cast studies) in six groups
Coffee break
Masterclass infratecture by Marc Verheijen
Continuing the exercise in the groups
Plenary feedback round: the groups present their designs
Closure and looking forward to the next workshop by Leo van der Wal

Results of the workshop
Introduction presentation by Marijke de Pous
Introduction of the shared challenges and opportunities.
What is striking about the third workshop, is there is a lack of guts and dare. Besides that, there is a
need to learn, experiment and upscale, and it's a search for the best methods to accomplish this.
Thereby are new collaboration forms and financing methods an essential part.
Out of the third atelier are a couple of cross-over filtered and present to the groups to keep in mind
when the work on the design exercise. The central theme between the cross-overs is the scarcity in
the ground. The cross-overs between the systems are:
Energy - Mobility
• Electric cars
• Use the car as a buffer for energy;
• Loading electric cars with energy from solar panels (this is also an economic win-win situation).
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Energy - Water - Circular
• Heat from the sewage (riothermie in Dutch) and generating heat out of GFT (vegetables, fruit
and garden waste).
• Events in Rotterdam offer opportunities for purifying urine locally.
• Renovations for the energy transitions can also be used for the realization of a separate water
system.
• Construct strategical water stocks and combine this with heat stocks.
Mobility - Water
• Plastic roads with storage for cables and pipes, and for local water storage.
• The decrease in lanes (from four to two) offers space for a large-scale water buffer.
• Floating bicycle lanes.
• Hop-on and hop-off water taxies.
• Shared boats as a mobility option.
Mobility - Water - Energy
• Couple sewage replacement with the challenges for water storage, green and mobility in an
early phase of the process.
• Shared mobility leads to fewer parking problems and more space for other functions.
• Modern trail: autonomous driving creates a fixed route that needs less space and leaves more
space for other functions.
Water - Green
• Multiple uses of the buffers.
• Storage water for a longer period.
• Make use of water squares and rain gardens.
• Underground water storage systems.
• Controlled floods into parks.
Water - Circular
• Make use of other materials, for example, plastic instead of concrete.
• More tapping points for water makes circular events possible.
• Filtering raw materials out of the water.
Circular - Mobility - Water - Energy
• Reuse old infrastructures and empty pipes for other purposes, for example, use gas pipelines
for electricity.
• Think about new business models and multiple value creation.
• Couple local financial flows to transition projects.
The group will be divided into six separate groups to work on a case. There are three cases: Blaak,
West-kruiskade and Schiekade.
The groups get a list of challenges to keep in mind by the exercise.
The water challenges are:
• How can we hold on to the correct water level in the waterways, given the sagging of the
ground and the salting river?
• How do we utilize the opportunities in the public space versus the private space?
• How can we couple the challenges of heavy rain showers with other disciplines, for example,
circular, energy or mobility?
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How can utilize the system without enlarging it?
How can we make a transition from a mixed system to a separate system, and in which term?
How can we hold the water in the area and reuse this water?
How can we work together with citizens, companies and entrepreneurs to explore shared
ambitions and to accomplish this?

The challenges for energy are:
• How do we engage our partners in the choices for the future infrastructure?
• How can we transform the current heat network into a flexible system that can provide hot
and cold?
• How do we deal with the scarcity in the underground and with the implementation of a heat
network that takes a lot of space?
• How can we align the incentives of the municipality with the incentives of private companies
and the other way around?
• How can we deal with the fact that the current infrastructure is not written off yet?
• How can we deal with the insecurities of the market when we design the future infrastructure?
• How can we steer at favourable cross-overs for mobility and energy?
The challenges for mobility are:
• How can we deal with the slowly changing hardware and fast developing techniques?
• How can we stimulate the 'first and last mile'?
• How can we take the whole policy circle into account?
• How can we handle shared cars in a proactive manner?
• How can we deal with the tension between shared cars and the use of public transportation?
• To which scale can you nudge the market or consumers to make a transition?
• How do we make sure that the politic ambitions take the current developments and motives
into account?
Presentation by Marc Verheijen about infratectures
Marc is the auteur of the book infratectures. And in this workshop, he shares the most remarkable
insight of his book.
To Marc, the infrastructure means the public space, spatial challenges and design assignments. But the
other way around, doesn't public space mean infrastructure. You can't see the infrastructure as a single
road you need to see it as a network, in a network, in another network. The piece that you are working
on, for example, the Coolsingel is a part of a larger whole. So you can't work on a part alone, you need
to work with other disciplines.
The infrastructure belongs to everybody, therefore, you need to develop it with partners you don't
know or with partners, you would never expect there. You must not think in isolated groups.
The impact of the infrastructure is about feeling comfortable in a space and if the ambience is right.
Therefore, the infrastructure decides the functioning of the society, not only in a functional matter but
also in ambience and atmosphere. So, the infrastructure is much more than just functional design.
Within the spatial planning department are they already working with essences or views but in other
disciplines is this relatively new.
There is a tension between innovations and reliability. People want to apply innovations in networks,
but at the same time, they need to create something reliable and vandalism-proof. Innovations at
network level are mostly more difficult to realize then in a smaller area. Because you want to realize
transition innovations, but you don't want to close off the street every week, because of faults in the
innovation (that's the reliability).
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Infrastructure is about 'couleur locale'. Ideas that have been carried out somewhere else in the world,
don't need to work in a different location. The local situation has the greatest impact on your plans.
Besides that, the local environment doesn't change fast.
The infrastructure is about designing expectations because the infrastructure is for everybody. You
need to keep the user functions in mind when you are designing.
Marc closures his plea with two examples out of his book. These examples are focused on noise
barriers and he pleads for a different way to deal with the law for noise pollution. Because of this law,
there are many noise barriers placed and people look to the 'ugly' backside of a wall. No one is thinking
about the effects of a noise barrier, like graffiti, wind disturbance and blocked views.
Marc gives to examples of where the noise pollution is solved differently.
1. Boschkens, Goirle in Tilburg. Here, an addition of measures was used to keep the noise
pollution as low as possible. For example, by placing four-double glass, windows that won't
open at the backside of the house, creating an ecosystem, and living on the front side of the
house.
2. Graafseweg in Alvema: the residents didn't want a noise barrier that would block the view to
the neighbours. So they hired a landscape architect to create a road that is lowered 50
centimetres, has reflecting walls and a green roadside.
Results of the exercise
Group 1: case Blaak
The context of blaak: the current design of Blaak (between Churchillplein and the 'cube houses') is a
relict from the past. It is a functional 60's area where the efficient traffic flows were very significant.
The tunnel underneath Churchillplein and the roads at ground level are a result of this. Blaak forms a
large barrier in the city centre. The cross abilities for pedestrians are worse, and the tunnel causes a
double infrastructure with broad roadsides and unused areas.
Assumptions
Given the mobility transition, the assumption is made that the traffic space can be reduced. Also, a
tunnel underneath the city centre gives the wrong impression (we want fewer cars in the city centre).
The assumption is that the released space can be transformed for other functions, for example, to fit
in water or energy solutions.
The design principles that group one used are focused on three separate spatial and functional parts.
1. The tunnel
The tunnel can be transformed for another function, for example, water storage, bicycle stabling or
anything else related to other transitions. Closing the tunnel roof can serve the existing traffic, what
means that the cross-road Churchillplein can be reduced in size. Also, there would be more room for
a tram. It must be noticed that the development of public space above the tunnel can't be restricting
the possibilities in the underground.
2. Blaak - public transport
Blaak forms a barrier which separates the Old Harbour from the Binnerotte. This has to do with the
number of tunnels (addition tunnels) underneath the cubic houses and the columns that direct the
design. The public transportation possibilities must be better designed and connected to each other.
3. intermediate piece
In the current situation is are the possibilities to cross the road badly organised. This has to do with
the large crossing distance between both sides of the road. Through the procedure with the tunnel can
this distance be reduced.
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What the group still needs to know is:
• Is it necessary to allow traffic in the city centre (and Blaak)?
• what to do with the possibility of a tram?
Group 2: case Blaak
The design
The discussion in group two was mainly about which design principles they would use and which crossovers they want to implement. They choose for investment in public transport (better quality, more
speed and new connections). They didn't figure out if a tram would be necessary for this scenario. If
not, this space could be used for pedestrians and green. For energy, they choose a 'heat / cold storage'
system with visible connections.
Design principles
• Make investments in sustainability and innovations visible and transparent. Make sure that
cables and pipes are visible.
• Remove the tram and reduce the use of cars.
• There is only room for new mobility & shared concepts.
• Bring water back in the street view.
• Use mixed functions so that a smart 'heat-cold' exchange is possible.
• Use the tunnel underneath the cross-road for an outside swimming pool.
• Use lot's of green and bends in the road to enhance the experience.
• Dig a hole so people can see the subway under the ground.
Dilemmas and challenges
• What does a mobility intervention mean for the whole mobility system in the city?
• Which new mobility concepts are coming?
• Is it possible to use 'demolition' materials (for circular building)?
Group 3: case West-Kruiskade
The design
Because of the insecurities with the
future of public transportation, has the
group chosen for the current situation
(the tram). The tram can always be
replaced by a different type of transport.
The design is focused on the mid-term
and a profile that can be realised without
changing the position of the tram rails,
cables, pipes and threes.
The design principles
• A city street like this, with bars and shops, has an important function as a place to stay and to
meet people. In the current design, no clear choice is made about pedestrians, bicycles, cars
and trams. Everything has a little bit of space in the street design. We prioritize pedestrians
and bicycles, what leaves less space for cars and trams. Therefore, cars and trams will use a
shared traffic space, and the maximum car speed will be lowered to 30 kilometers per hour.
Because of the connection with Rotterdam-West, the first and second Middelandsestaat, and
the Vierambachtsstraat is chosen for a separate bicycle lane, which slightly heightened in
relation to the road. The bicycle lane will be cross-able for cars.
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By coupling functions, the street space can be used in a more efficient way. A timetable can
be made for the different functions.
Before 11.00: loading and unloading of goods and collecting garbage. The suppliers can take
the garbage with them when their cars are empty. After 11.00 the street can be used for
parking and terraces.
Threes are planted in large green surfaces, and in the same line with (un)loading, parking and
terraces. Underneath this line, infiltration crates will be used for rainwater. Too much water
can overflow to the water storage by Kruisplein garage. Also, the clean and fulfilled water
streams will be separated into their own systems.
Local versus decentral arranges: different systems have different (sub)system boundaries.
Services outside the area can be useful to a system inside the area. 'Heat-cold storage' can be
locally executed but can be coupled for a more robust system.
Pillars need to disappear from the street view. This means a tram without an overhead wire,
and controlling the speed with innovative systems.
The long-term aim is to bundle all pipes and cables in one gutter so that there will be more
space in the subsurface. This space can be used for water storage, transport systems or three
roots.

Questions for the design
• Dilemmas: the withdraw of the government, more responsibilities by citizens and companies,
more participation versus more control, and having the right instruments to realise goals as a
result of the energy, mobility and water transition.
• It's hard to involve private home-owners in jointly solutions as the heat-cold storage, and the
use of rainwaters in homes. Larger owners associations (VVE's in Dutch) would make it easier
for the municipality to communicate with them and to make agreements.
• A smart grid to couple energy from solar panels to the public spaces, neighbourhood batteries,
and electric cars requires more investigation.
• Laws and regulations need to change to make innovations happen. For example, to create
more room to experiment with innovations.
Group 4: case West-Kruiskade
The design
The West-Kruiskade is one of the exit streets for the city centre and has a lot of shops and bars. In the
future, it is expected to become even busier. Given the fact that the current situation is already very
crowded, must be more space created. Therefore, the share of motorised traffic must be lowered. To
accomplish this, the north side of the street will be a shared space for bars and shops. On the south
side, motorised traffic will only be allowed to go out of the city centre. And there will be a maximum
speed regulation of 30 kilometers per hour. This to promote the use of the bicycle.
To unburden the subsurface in the future, cables and pipes will be coupled in a pergola above the tram
rails. The pergola will be placed at an X number of metres and connected to the buildings.
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On top of the pergola will be solar panels which provide the trams of electricity and plants for a green
look. Also, the columns of the pergola are equipped with batteries to charge electric cars and bicycles.
The roofs of the buildings will also have solar panels.
Rainwater coming off the roofs will be collected in the pergolas and moved to separate storages. It
also provides water for the plants on top of the pergola.

As an alternative option is a box underneath the tram rails to bundle cables and pipes, developt. This
boxes will be founded to counteract subsidence. Also, these boxes make the renovation of the tram
rails much easier and less time-consuming.

31

Group 5: case Schiekade
The design
Group 5 didn't make a design, but they made a matrix in which they put every possible option for the
transformation of the Schiekade. They looked at the domains of energy, mobility, water and green
spaces and looked at three different levels: above the ground level, on the ground level and to the
underground. The matrix provides an overview of all the possible options.

Above the
ground level

On the
ground level

Energy
Solar cells on
roofs for energy
storage

•
•

Road as
energy trail
Loading

Mobility
Cable car

•
•

•
The
•
underground •
level
•

•
Transport
•
Storage
•
Cable gutter •
-> efficiency
and flexible.

Less cars in the inside square
Room for a more attractive
option than cars -> high end
public transport and broad
bicycle lanes.
More room for bicycles and
pedestrians.
Water taxies
High end public transport.
Logistic and expedition
Garage system

Water
Storage on roofs

Surface water

•

•

Green space
• Vertical
green house
fronts.
• Roof for
public spaces
More threes &
green for water
collection and for
recreation

Underground
water storage
and coupling
with road
foundation.
Natural water
system

After the matrix, group 5 made a visualisation with a chart in which they also looked at home much
space an innovation needs.
The design principles they used were mainly methods to give everything a place. Also, they thought
from an end view/vision of what they want to accomplish.
Questions that they still have:
• More insights into the current situation and the possible solutions.
• Involving more people into the process to deepen, connect and specialize.
• They need help with a phased approach.
• Help with laws and regulations.
Group 6: Schiekade
The design
Group six assumed that the Schiekade will be an entrance gate in and an outflow area to a 'city
lounge' in the future. Therefore they want to create more space by removing the parking lanes and
reducing traffic lanes. There will be broader sidewalks with more places to stay, a lane for public
shuttle services and a lane for slow bikers. If possible, they want a shared space for these functions.
On the sunny side of the Schiekade, they make a green zone for sports, recreation, play areas, threes
and underground water storage. On this side, they also want to make a fast lane for bikers.
In the middle of the Schiekade, they want to make 2x1 roads for cars and 2x1 lanes for fast shuttle
services (instead of trams). All lanes will be equipped with white and reuseable asphalt.
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Cables and pipes in the underground will be bundled in pipelines. Gas lines will be used for hydrogen
in the future.
Buildings will be equipped with multifunctional roofs and 'brick solar panels'. 'Grey' water systems
will be used inside the buildings.

Busy cross-roads will be transformed into attractive and calm squares with the priority for the
shuttles. Underneath the squares will be underground hubs for ongoing traffic, combined with
collective parking, energy buffers and smart exchange of heat/cold/electricity. Also, there will be
water buffers and a decentral water purification station for the 'grey' water.
Design principles
• Less space for cars
• More space for recreation and local traffic
• Parking in underground garages
• Broad green zones at the sun side of the Schiekade, inclusive recreation and ecologic services
(sport and play areas, and varied planting)
• Stacked bundling of cables and pipes underneath the green zone
• Coupling pipelines to the underground hubs for combinations with collective parking, water
and energy buffers, water purifications and smart energy exchange.
• Underneath large cross-roads for ongoing traffic, above the cross-road nice and calm squares
for local and slow traffic.
Questions:
• Can slow traffic be mixed with other functions in shared spaces?
• Can ongoing traffic be combined with fast shuttle buses?
• Can ongoing traffic be placed in underground hubs?
• How can cables and pipes be combined and stacked in the underground?
• How can rainwater be utilized?
• How can residents be involved in the process?
33

Plenary reflection and feedback
Marc Verheijen noticed: I do miss a lot of things in the designs, but it would be a shame if didn't miss
anything. Marc thinks that the groups simplify the reality to get a grip on the complexity of the
subjects. He thinks that the results are varied and fantastic, and he sees differences in the focus of the
designs. Some focused on technical solutions, and other focused on the ambience.
Also, Marc indicates that it's a four-dimensional task and that the time factor important is. Also, they
need to think of the short-term and long-term if they want to create a vision. Everyone has a need for
a plan to know what's going to happen and when. But there isn't one, so this lead to new insecurities.
According to Marc, the municipality can't wait another 10 years to have the security to make the right
changes. So, the factors time, direction (a scenario), and dealing with insecurities form a struggle.
Marijke de Pous appreciates the diversity in the designs, especially the differences in the starting
points, such as the short versus long-term. Also, she raises the question: 'how can we react in a flexible
way to the future?'
Geiske Bouma noticed some features in the presentations:
• Question: what do we want to phase out? Smaller dimensions leave more room for other
functions.
• Question: are citizens willing to change? Consciously thinking about what you can improve or
strengthen in the area.
• Question: will there be a new infrastructure?
• There are several ways to connect the different levels or louse parts.
• Question: do we look at the local area or to the system level?
• There are differences between fixed and flexible solutions, for example, to use parking lanes
for multiple functions.
Geiske missed in the level of steering in the results. Where do you leave room for the environment to
steer?
Alexander Woestenburg wonders if people really need securities to make a good design plan. A couple
of reactions are:
• When a situation has two sides, for example, black and white side, it's easier to make a choice.
But if there's not, and there is a grey area, who makes a choice? Most of the time by politicians.
They base their decision on the entire picture with all the benefits, problems, and finances.
• You have to look at the context because not every plan works in a different area.
• It's important to know what influence you have, and maybe you need to organize things
differently.
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6. Workshop 5: Design an integrated and systemic urban area
Date: 15th of October, 2018.
Time: 9.00 – 13.00.
Location: Town Hall, Coolsingel 40, Rotterdam.
The goal of the workshop
We built on the previous workshop and the design principles that were used. In the fourth workshop
are the city boulevards and streets closely examined. Now, we take the next step to the city level. The
aim is to learn how design principles and cross-overs between infrastructures and domains work on
different scale levels and which consequences they have for the infrastructures. We're not only
thinking about the city boulevards as a system but also about the relation between the boulevards and
the surrounded residential streets.
Preparations for the workshop
• Geiske Bouma prepared her opening presentation by filtering al the results of workshop four
in a brief presentation.
• The management group prepared the exercise by determining the assignment, defining the
questions and guidelines.
• Leo van der Wal invited Wilma Verschoor to give a present the 'story of the city'.
• During the workshop, Geiske Bouma and Sarah Rach based their reflections on their
observations.
Program of the workshop
Time
9.00 – 9.30
9.30 – 10.45
10.45 – 11.15
11.15 – 12.00
12.00 – 12.30
12.30 – 12.50
12.50 – 13.00

Activity
Welcome and recap on workshop four by Geiske Bouma
Integrated design: a city street / city boulevard to the city scale level
Coffee break and presentation ‘Story of the City’
Continuing the integrated design exercise
Plenary feedback round
Reflection and discussion by Sarah Rach and Geiske Bouma
Closing and looking forward by Leo van der Wal

Results of the workshop
Opening presentation by Geiske Bouma
For the opening presentation, Geiske Bouma looks back at the previous atelier and describes the
outcomes of the three cases. Thereby the mentions the starting points, design principles and dilemmas
and issues per group.
After this short introduction, she explains the exercise for this workshop. The groups work further on
their idea from workshop four but in this exercise the need to make a next step towards the city level.
To do this, the groups get a number of guidelines to integrate into their plan:
• Locally shared mobility systems (cars, public transport, bicycles).
• Local electric transport systems.
• Local rainwater system and reuse of clean water.
• Local garbage system and reuse.
• Smart grid systems with a flexible exchange of energy.
• A thermal grid system with a flexible exchange of heat and cold.
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The questions that the groups need to address in their design challenges are:
• How do the design principles and cross-overs between the infrastructures and domains work
at different scale levels?
• What challenges do you find by the upscaling of the design principles?
• What are the consequences of the design choices for the infrastructures on the city level?
• Which infrastructures let we go, which new infrastructures come up, and how do we realize
cross-overs?
Presentation: the 'story of the city' by Wilma Verschoor
A couple of years ago, Wilma's team started with the exploration of the future. De research started
with following with following trends and developments, but after some time they decided to change
the plan. They couldn't figure out what the people of Rotterdam wanted for the city future. This lead
to an open conversation with 9.000 citizens about how they see the city and themselves in 20 years.
The citizens are reached through different channels, such as an online platform, street interviews and
group meetings.
The team filtered several themes out of the information. These themes are:
Not many citizens can image how the city will look like in 20 years, but they can indicate their wishes
and worries.
• Citizens want a city that facilitates their wishes.
• Many citizens think of their children first. They think of the things that are necessary to make
them happy, such as green, health, safety, accessibility, solidarity and harmony.
• A distinction can be made between:
• A world city for young people with diversity, events and bars.
• A village city for the elderly with safety and security.
Wilma goes deeper into the 'world city' concept because this fits better with the idea of a city
boulevard. The following starting points are central to the world city.
• Good accessibility with the preference for the bicycle and public transport. Cars are unsafe
(especially for children), they also take too much space and parking lots.
• A city for all ages with matching facilities. The elderly want to have more public toilets and no
kerbs (rollator-proof), and young people want to have more bars.
• Accessible and safe public spaces.
• Citizens want services with good quality, such as sports, education, culture, shops, bars, Wi-Fi,
green, bicycle lanes and affordable homes.
With this information, the team carried out a couple of tests in their own work environment. Wilma
gives the example of 'mirror waste policy'.
• The chain of waste separation is determined, but it turns out that citizens do not cooperate
at the beginning of the chain. They recognise the added value of separating waste, but they
don't see the added value of their own actions.
• Lessons of this example are: find the connection between the system and social
environment, communicate to reinforce peoples incentives, facilitate and enforce.
What does this mean for the city boulevards?
• Use smart infrastructures to create the desired urban environment.
• Bicycles and pedestrians are preferred above cars.
• Services need to be connected to the city infrastructures.
• The decoration of the city boulevards needs to be green, save and make citizens feel at
home.
• Involve the citizens in the development to create public support.
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Results of the exercise
Group one and two: case Blaak
Group one and two are combined for this exercise because of the little number of group members
that are present.
The current network of city boulevards is a modern and car-dominated network, developed in the
60's. Characterizing for city boulevards are a large amount of space for cars and symmetrical shapes.
In most cases, the roadsides are used for threes.
Given the current mobility transition, we assume that city boulevards can be transformed from cardominated to spacious boulevards. Therefore, the space for cars will be halved from 2x2 lanes to 2x1
lanes.
This provides more space at ground level as in the underground. This space can be used for other
functions.
The group distinct three typologies within the system
1. City streets
City streets form the outside of the network. These streets offer less room for transitions, because of
the function as a living area and a limited amount of space. Also, issues with traffic are irrelevant.
Nevertheless, city streets can tribute to the transitions by:
• Evaluate the number of parking lots and the circulation of cars. Also. lowering the speed is an
option.
• For public transport can be taught of improving the 'first and last mile'.
• The quality of 'green' can be improved.
2. Inner urban boulevards
Inner urban boulevards as Blaak, Coolsingel and Goudse Singel are located between the city street
with clear destinations and the main access boulevards. The traffic zone must be reduced, and the
driving speed must be lowered. Public transport must be integrated in a smart way into the green
space or into the traffic zone.
3. Main access boulevards
In these large boulevards, the traffic zone can be reduced. Besides that, also the traffic speed can be
lowered to a maximum of 50 kilometers per hour. The quality of public transport is important, and it
is essential to fit this into the green area.
Group 3: case Kruiskade
The West-Kruiskade is more a city street than a city boulevard. It has a very narrow profile and is
circa 25 meters wide. There are two lanes and two tram rails, and the cross-ability for pedestrians is
not good.

37

Group 3 sees the future city boulevards (in 2050) as follow:
1. Mobility streams
• The HOV will be tram-free. In 2050 there is a tram/bus on wheels without rails. This has a great
benefit for the flexibility in combination with obstacles and better use of the HOV lane. In these
days, the rails form an obstacle for bikers.
• There are public transport circle lines to unburden busy network points and to increase the
reach of the metro network.
• Cars are not stimulated to drive into the city centre by:
o Strategical parking outside the city centre, with public transport to the city centre.
o High parking costs and just a few parking lots.
o Auto roads are small, and bicycle lanes are wide.
o The supply of goods is arranged in hubs outside the city centre.
o Goods are delivered by the hubs, and small electric trucks bring the goods to the shops
in the city. There is one party active in an area, this is arranged through a concession.
o There will be one multifunctional hub for the post, delivering goods, traffic, parking
and energy.
• Differentiated use of the area: until 11.00 there is room to load and unload trucks, after 11.00
it's a car-free area.
2. Energy and water streams
• Make the water system more robust by bringing back the canals in the city. Create a green
structure around the canals.
• Utilize all the possible locations for water storage to make the city climate adaptive.
• Give in the planning of the underground the priority for green infrastructure.
• Bundle cables and pipes in gutters at both side of the roads, and closer to the buildings.
Because of this, there will be less construction damage by the maintenance activities.
• Create a local energy system with heat and cold storage. The local systems can be connected
to each other and exchange energy. Also, with ICT can a smart grid be created.
Group 4: case Kruiskade
In the previous workshop, group four developed a pergola in which different functions can be
combined. For example, local energy storage, generating energy with solar panels and bundle cables
and pipes.
Is it possible to use the pergola for all city boulevards? Not in the current shape, but with some
adjustments, it can be possible. The current pergola is developed above the tram-line, but not every
city boulevard has a tram-line.
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The main aspects of the plan are the improvement of the social environment, solve so many problems
as possible in a local way and decrease the used space in the underground.
The groups assume that the use of motorised traffic will be reduced by 2050, through shared mobility,
improved public transport and stimulation of bicycles.
In the city centre, they want a maximum speed of 30 kilometers per hour and outside the centre a
maximum speed of 50 kilometres per hour. Public transport, cars and scooters will have the same
speed so they can drive on the same lane.
The first and last mile will be more important, so the use of the car will be destimulated. Therefore we
will have less parking places.
There will come a sort of HOV system with a plastic road or with prefab bins as a road.
This leaves room for more recreation by the city boulevards.
Group 5: case Schiekade
This group choose for 2100 as a starting point, with the following design principles:
• Fewer cars in the city centre and no trucks.
• High-quality public transport on the boulevards.
• Lots of space for cycling and recreation.
• Great 'first and last miles' systems in the neighbourhoods.
• High-quality transportation of goods in an underground network.
The last principle results in a strategical underground network.

The high ways are connected at strategical points to large mobility hubs. These hubs are realized for
the transport of passengers and goods. People can't drive to the city centre, therefore the park in large
garages and use public transport to travel further. Through this transport system, goods can also be
delivered at home. Also, there will be an extra hub to connect the harbour with the network.
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Group 6: case Schiekade
Group five and six are combined for this exercise because of the little number of group members that
are present.
The group created a future scenario with the following profile:
Creating more space on ground level by reducing parking spots, and reducing roads (from 2x2 roads to
2x1 roads). the released space is used as a shared space with a multifunction green zone, public spaces
and slow traffic. In the middle of the boulevard is room for fast-shuttle services.
From
Sidewalks
Bicycle lane
Threes
Parallel road / parking
lane
2 driving lanes
2 tram rails
2 driving lanes
Parallel road / parking
lane
Threes
Bicycle lane
Sidewalks

To
Shared space
Sunny side green zone
with fast cycle lane
Shuttle zone
2 diving lanes
Shuttle zone
Threes
Shared space

Group 6 upscaled their ideas for the city boulevard in four different boulevards.
1. Shuttle boulevards. Cars park at the side of the 'square' and take the fast-shuttle services into the
city centre. On cross-roads with shuttle services, underground hubs provide collective provisions, such
as parking, water storage and energy storage.
2. Energy boulevards. The underground hubs are used to realise underground energy roundabouts.
the energy comes from the wind mails at sea and the residual heat from the harbour.
At a local level, will be decentral energy systems (smart and thermal grids), which will be connected to
the urban energy roundabouts.
3. Climate boulevards. Rainwater will be stored in underground water buffers. The buffers consist out
of crats which are places underneath the green zones or shared spaces. This water can be used for
several purposes, for example, by the fire brigade, cleaning and cooling. At ground level will be
multifunctional green zones for sports, games and recreation. The climate boulevards will also
contribute to the missing ecological features in the city.
4. Circular and smart boulevards. The underground hubs can be used for collecting and processing raw
materials. The hubs distribute the materials to shops or companies to optimize the use of circular
materials. Also, the hubs form a starting point for a smart city system for the monitoring energy,
mobility, water and material streams.
The goals for this plan are:
• Guarantee the accessibility of the city
• Simulate bicycles
• make the city more green
• Improve the city environment
• Combine collective provisions in hubs
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Reflection and discussion lead by Geiske Bouma and Sarah Rach
Sarah's reflection
What stands out in al presentations is that the mobility transition creates more room for solutions in
the energy or water domain. There is a strong view out of the mobility domain and less out of the other
domains. Sarah wonders if there is specific prioritisation or that there is more knowledge/certainty
about the mobility transition.
What stands out also, is that the groups work in a technical and pragmatic manner. They think of
technical solutions but forget behaviour modification. Can we think of design principles that help to
map the stakeholders and to let them think with us about the city?
Geiske's reflection
There are more elements added to the design to emphasise the different scales. Geiske wants to hear
what the groups think about working with other disciplines. A couple of the reactions are:
• An integrated working method is a good start, but in a later stage, you work with your own
group on specific themes.
• The continuing of this integrated working method is dependent on what is going to happen
with the outcomes of the workshops. How can we share this with colleagues and other
stakeholders? City boulevards must be known better in the organisation.
• It's a process to align different groups and to understand each other priorities. As regards the
content there is not much to secure. We are not inventing the innovations for the future.
Through regularly meetings, we can align our projects and get ready for the transitions.
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