Integrating the energy transition & climate adaptation trajectories:
How collaboration between sectors and implementation phases
improve planning practices of Dutch municipalities

Rob Daniél Raijmakers'?

16-09-2022

Abstract

The implementation of local climate action agendas requires major interventions in the built
environment. The energy transition (ET) and climate adaptation (CA) are two elements of climate
action but follow separate trajectories. As key players in the built environment, local governments
must integrate both trajectories to prevent suboptimal paths. However, it is unclear what local
governments can do to improve the situation. Earlier research focussed on improving specific phases
of these trajectories. Consequently, little is known about the connections between the phases and
their effect on the integration of two trajectories. Therefore, this case study research zooms in on
three cases in the eastern part of the Netherlands where municipalities experiment with integrating
both trajectories. This paper shows how municipalities can integrate the trajectories of the ET and CA
by connecting their policy, design and asset management activities. Subsequently, four interventions
are proposed to exemplify how the collaboration between sectors and implementation phases can
lead to a better integration of the ET and CA trajectories. This study adds to the existing knowledge by
showing the importance of coordinating the implementation phases for the integration of the ET and
CA. By integrating the ET and CA trajectories, local climate action agendas can become more
affordable, less time- and space-consuming and cause less construction nuisance. For society, this
contributes to a more sustainable and climate-resilient built environment.
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1 Introduction

The consequences of climate change are becoming increasingly visible all over the world. For example,
CRED (2022) estimated that natural disasters affected 101.9 million people, caused 10,492 deaths and
caused USS 252 billion in economic losses. With increasing levels of global warming, it is expected that
the consequences of climate change will only get worse. Combatting the consequences of climate
change is called climate action and requires two strategies: climate mitigation and climate adaptation
(CA). Climate mitigation is the strategy to reduce greenhouse gas (GHG) emissions to prevent further
increases in global temperature (NASA, n.d.). While this strategy prevents future consequences of
climate change, it does not prevent already experienced or imminent consequences. Therefore, CA is
needed to limit the experienced consequences of climate change (NASA, n.d.).
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Combatting climate change is a worldwide issue and all countries need to address it. One of the
countries which is committed to climate action is the Netherlands. First, the Dutch national
government signed the Paris agreement in 2016 and implemented its goals in the ‘Climate agreement’
(“Klimaatakkoord”) (Rijksoverheid, 2019). This means that the GHG emission levels need to be reduced
by 95% in 2050 compared to 1990 levels. The main way to achieve this is to switch the use of fossil
energy sources to renewable energy sources, which is also called the energy transition (ET). An
example of this is changing the heating source of buildings from natural gas to a renewable energy
source. Besides climate mitigation goals, the Dutch national government also is committed to reducing
the consequences of climate change, which is called climate adaptation (CA). Specifically, the national
government is committed to the Delta Programme for Spatial Adaptation (“DPRA”) (DPRA, 2021) which
goal is to be climate resilient in 2050.

While the Dutch national government has set the goals for the ET and CA agendas, municipalities need
to implement both strategies. The implementation phase of both timelines is parallel because both
trajectories start in 2018 and need to be completed in 2050 (DPRA, 2021; Rijksoverheid, 2019).
Therefore, it would save a lot of time, costs, space, and construction nuisance if municipalities could
combine measures of both strategies. Instead, both strategies are implemented as separate
trajectories. Consequently, there is the risk that a municipality implements ET measures in a
neighbourhood today and the same neighbourhood needs to have CA measures ten years later (or vice
versa).

1.1 Problem —Gap in the literature

If local governments want to realise climate action goals at the lowest societal costs, then the ET and
CA trajectories need to be integrated. While municipalities do not know how to do that, the part of the
scientific literature which studies integration is able to provide insights. This is a body of literature
which focusses on coordinating decision-making processes by (semi)-autonomous actors like policy
subsystems. The following sections will review existing literature to get an overview of what previous
research has already achieved. This review consists of four parts. First, a short overview of the existing
perspectives on integration is given. Second, the expected advantages and disadvantages of
integration are elaborated. Third, the ways in which previous research identifies and measures
integration are shown. Lastly, a reflection is given on the strengths and limitations of the existing
research.

Perspectives on integration

Many researchers have studied the concept of integration and integration means at a basic level the
coordination of separated aspects. However, the concept has been applied to many fields and the
interpretations of integration differ considerably. Nilsson & Persson (2003) provide three useful
perspectives to distinguish between interpretations of integration in the field of environmental policy
integration (EPI): policy integration can be seen as a ‘process’, an ‘outcome’ and an ‘output’. When
interpreted as a process, policy integration is a matter of coordinating and communicating between
sectors within the government. In contrast, the outcome perspective sees integration as the results of
the implementation. Lastly, the output perspective focusses on the political aspects of integration. The
output perspective is out of the scope of this study for two reasons. First, there is a weak link between
the substantive process and the output (Falkemark, 1999). Second, the focus of the output perspective
lies on the political aspects which are excluded from this study. The distinction between the



perspectives is not always clear but it shows the different interpretations of integration well.
Therefore, this distinction is a recurring theme in the following sections.

Advantages and disadvantages of integration

Both the process and the outcome perspectives recognise the advantages and disadvantages of
integration. One of the first studies about integration from a process perspective is Underdal (1980).
According to the author, the purpose of integration is to internalise externalities. This internalization
has two benefits: the number of positive externalities can be increased, and the number of negative
externalities can be limited. Another benefit of integrating policies is that it improves the coherence
of those policies (May et al., 2006). However, there are also disadvantages to integration. According
to Underdal (1980), policy integration in one area can result in resources being taken from another
area. This, in turn, leads to a lower performance for the area with fewer resources. On top of that, the
author says that policy integration may conflict with “democratic values such as decentralisation and
broad participation” (Underdal, 1980, p.165). The opposite might also be true: an integral approach is
less effective in top-down steering than a sectoral approach. According to Ohemeng & Ayee (2016),
this is why the Ghanese government chose a sector-driven approach over the more integral whole-of-
government philosophy.

Compared to the process perspective, the benefits and drawbacks of the outcome perspective are
more concrete. Demirkesen & Ozorhon (2017) studied the project management performance of
integration management during construction projects. After conducting a survey among Turkish
contractors, the authors found that integration management is associated with benefits on time, costs,
quality, safety and client satisfaction. However, these benefits are not universally shared. In a study
about Dutch spatial planning, van Straalen (2012) found that including more stakeholders increases
the complexity of spatial planning and makes the process more time-consuming.

Overall, the expected advantages and disadvantages differ significantly in the consulted literature.
These differences might be explained by the context of the research and the disciplinary background
of the researchers. It is also not clear whether these expected benefits and drawbacks are related to
each other. Thus, while the literature mentions many positive and negative effects of integration, no
definitive conclusions can be drawn.

Identifying and measuring integration

While there is little agreement on the benefits and drawbacks of integration, several studies support
the use of scales to identify and measure integration. The main difference between the studies is how
they operationalise integration. For example, Duguma et al. (2014) and Grafakos et al. (2019)
operationalise integration as the level of functional compatibility of measures. Kapousouz (2019) on
the other hand uses 22 factors to measure goal intertwinement on an ordinal scale. The previous
authors conceptualise integration as a linear concept. However, according to Candel & Biesbroek
(2016), integration is a non-linear process where one dimension can move independently from another
dimension. Therefore, the researchers propose a framework with four dimensions consisting of eight
scales in total.

Although operationalising integration as a concept with different levels enables researchers to
compare cases, some researchers keep their conceptualisations of integration qualitative. Domorenok
et al. (2021) for example use a new institutionalist framework to causally link several components of



institutional capacity with policy integration. As a result, one of the functions of this framework is to
distinguish different kinds of policy integration measures. Another way of identifying different forms
of integration is by the use of hierarchies. One of the earliest examples of a hierarchy of integrated
policy making is the hierarchy of Geerlings & Stead (2003). This hierarchy has three levels with
increasing levels of intensity: policy co-operation, policy coordination and policy integration. A more
recent hierarchy comes from the action research of Uyterlinde et al. (2022) which describes three
synergy levels. The least impactful synergy is the procedure-oriented coordination (“afstemming”)
level. This is followed by the efficiency-oriented co-coupling (“meekoppelkans”). The highest level is
the goal-oriented coupling (“koppelkans”).

In general, the method of measuring integration depends on the goal of the study. Empirical studies
like that of Uyterlinde et al. (2022) use relatively simple conceptualisations of integration while the
theorizing study of Candel & Biesbroek (2016) use a relatively complex conceptualisation of
integration. Research like that of Domorenok et al. (2021) seem to strike a middle ground by
interpreting integration by a framework which has been “validated by both scholarly research and
policy guidance” (Domorenok et al., 2021, p.8).

Strengths & limitations of the existing literature

In general, the concept of integration has been applied to a wide range of contexts. This has resulted
in many perspectives with useful insights. On the one hand, policy integration shows for example how
sectoral policy sub-systems behave and how they can cooperate to become more coherent. On the
other hand, a field like integration management shows how fragmented decision-making at
construction sites can be coordinated to achieve better results. As a result, it is well-established within
the literature that the functional separation of sectors in policy domains and specialists in other fields,
like at construction sites, is a barrier to integration.

Although these different perspectives have a variety of uses, their main weakness is that they are too
fragmented to effectively integrate the ET and CA trajectories. This is because municipalities are
involved in many phases of the implementation such as formulating policies, planning and designing
interventions, and realising and maintaining assets. Consequently, the involved disciplines are not only
fragmented over parallel sectors, but they are also fragmented over the implementation process. In
contrast, the literature tends to focus on just the fragmentation over sectors. Therefore, the main
limitation of the previous research is that it does not consider the full implementation process.

1.2 Going forward — Thesis and structure

While the existing literature provides many useful insights, it lacks the ability to adapt to the context
of municipalities. This research aims to close that gap, by including all implementation phases while
studying the integration of the ET and CA trajectories. Most importantly, this study shows how
municipalities can integrate the ET and CA by implementing measures which combine knowledge from
different sectors and from all phases of the implementation process.

The following sections will therefore first show how the data was collected and analysed in the
methodology. Subsequently, the first result shows the constructed conceptual framework which is
used to understand the integration of the municipal ET and CA trajectories. After that, three pieces of
evidence supporting the thesis of this study are presented:

1. Why the integration of the ET and CA is currently not widely happening.



2. What aspects of integration are already visible and why that is the case.
3. How the designed interventions can help municipalities integrate the separate trajectories.

After presenting the evidence, this paper continues to discuss the interpretation, contributions and
limitations of this study. Lastly, this article concludes the findings, and recommendations of this
research.

2 Methodology

The methodology starts with a description of the data that is required for this study. Subsequently, it
is explained why case study research is a good fit and what the cases are. This is followed up with a
section about the data collection methods. Lastly, the design process for the interventions is
elaborated.

Research goals and necessary data

The aim of this research is to study how municipalities can integrate the trajectories of the ET and CA.
Therefore, the findings of this study need to include four aspects:

1. A conceptual framework which describes the ways in which involved civil servants can
contribute to the integration of the ET and CA trajectories.

2. The conditions which facilitate or hinder integration.

3. Measures which municipalities (potentially) employ to increase the level of integration.

4. New interventions which help municipalities integrate the ET and CA trajectories.

Thus, the findings need data about how and why civil servants use more or less integral practices.
Case study research

As mentioned in the last paragraph, this study mainly asks how- and why-questions about integration.
Many reasons exist why participants in the implementation process decide (not) to coordinate with
each other. These choices depend on a collection of often uncontrollable factors which might not be
well documented. Grasping integration therefore requires a closer look at contemporary
implementation process. According to Yin (2018), this combination of how and why questions,
contextual and behavioural factors which are difficult to control, and the necessity to focus on
contemporary events is a good fit for a case study research. Therefore, a case study research design
is used for this study.

Cases

This case study consists out of three cases to make a comparison between cases within the available
amount of time. This way findings are relatively generalisable without sacrificing the depth of this
study. Three neighbourhoods are chosen as cases: “de Nijverheid”, “het Twekkelerveld” and, “Hart van
Zuid” (see Table 3). These areas are appropriate for the study because the local municipalities are
trying to combine the implementation of their ET and CA goals in those neighbourhoods. The cases are
in two neighbouring medium-sized municipalities in the east of the Netherlands: the municipalities of
Hengelo and Enschede. While the cases share several similarities, there are two important differences
between Hart van Zuid and the rest. First, the implementation of the ET and CA goals of Hart van Zuid
beganin 2000 [HVZ-1] whereas implementation in de Nijverheid and het Twekkelerveld started in 2017
[N1J-1] and 2020 (Uyterlinde et al., 2020) respectively. Consequently, most of the work in Hart van Zuid
is already done while the other two cases are still in the beginning of the implementation. Second, the



organisation structure behind Hart van Zuid has the most extensive integral steering capabilities.
Following the definition of van Buuren et al. (2010), Hart van Zuid is a type 3 programme because each
project is a means to realise the goals of the urban restructuring programme [HVZ-1]. In contrast, the
organisation of de Nijverheid uses a project structure [NIJ-1] and the organisation of het Twekkelerveld
uses a relatively light steering programme meant to optimise individual projects [TWE-2].

Table 1: Characteristics of the three cases

1 De Nijverheid Hengelo Yes, but CA is Projectstructure ET: Definitive
implemented in a later design
stage CA: needs to be
included
2 Het Enschede Yes, but most Programme ET: Programme
Twekkelerveld measures are mostly structure (Type of requirements
physically separated 1) CA: Delivery
3 Hart van Zuid Hengelo Yes, measures are Programme ET & CA: Asset
implemented together structure (Type management
3)

Data collection: interviews & document analysis

The data is gathered by conducting four explorative unstructured interviews before the case study and
11 semi-structured during the case study. For every case, three to four interviews are conducted with
at least one expert of the design & preparation level (like a project manager) and one expert of the
policy level (like a policy advisor). The interviewees are selected by snowball sampling because each
case only has a relatively small and hard-to-locate group of civil servants participating in it. The main
benefit is therefore that enough experts can be found within the time constraints. On top of that,
interviewees might refer to experts who might have been overlooked otherwise. One example during
this study is the interview with a city district coordinator (“stadsdeelregisseur”’) who knows a lot about
the different disciplines working in a neighbourhood. The main threat to the validity is that the sample
is non-representative. This is mitigated by the requirement to interview at least one policy and one
implementation expert. The interviews themselves are conducted in a semi-structured fashion. This
set-up provided the structure to systematically gather the relevant data but also provided the flexibility
to incorporate unanticipated data.

Another method to collect data during the case study was to analyse documents such as municipal
policy documents, development plans and project plans. These documents have been found in two
ways: (1) by searching information about the case by using online search engines, or (2) by asking
interviewees for relevant documents. These documents are selected if they provide (1) additional
information about the context, (2) working methods or (3) goals w.r.t. the ET, CA or working integrally.
The quality of the documents is assessed on the level of depth of the document and whether it is
published by the municipality or secondary sources. Within the case study, the main purpose is to
triangulate data (Yin, 2018). This way, the validity can be checked, and information can, when possible,
be complemented.

Data processing: coding factors and methods

The collected data from the interviews and documents were coded into factors which influence
integration and methods with which municipalities integrate. The existing literature provided very little



guidelines in which methods to integrate could be recognised. Therefore, the coding of the methods
is done by using the following working definition: "a product of unprescribed coordination involving
more persons than is strictly required". This definition aims to include novel ways of collaborating and
coordinating between semi-autonomous specialists or groups, while it precludes potential methods
which are already standard practice within existing management techniques or sectoral routines.

The coding of the factors which influence integration is done in two steps. First, an interviewee needs
to describe a condition which has a positive or negative influence on collaboration or coordination.
Second, the potential factors are placed within the “exogenous variables” and the “action arena”
components of Ostrom (2009)’s Institutional Analysis and Development (IAD) framework. The main
benefit of this framework is that it provides a structure in which the conditions of a decision to
integrate can be explained. Therefore, the recognised factors can be compared with each other, and if
they are similar then the number of times that they have been mentioned can be counted.

Design process

The design process aimed to use the found factors and methods to create new integration measures.
The first step in this design process was to summarise the findings and use its lessons to create
preliminary interventions. Afterwards, four semi-structured interviews with managers were held to
check the reliability of the analysis and the usefulness, applicability, and relevance of the preliminary
interventions. Like the other interviews, these interviews use snowball sampling to select participants.
Although snowball sampling was used, there are several requirements to select the interviewees. First,
the interviewees needed to have experience with working integrally and must not have been
interviewed before. On top of that, the selection of interviewees also needed to consist of:

e one expert with experience about the policy level;
e one expert with experience about the preparation & design level;
e one person from each involved municipality.

These requirements aimed to include a diverse range of perspectives. After conducting the four
interviews, the interviewees started to repeat each other, and no more interviewees were planned.
The final interventions were designed based on this feedback.

3 Results

3.1 Conceptual framework

In contrast to other studies, this study includes a wider range of implementation activities and
perspectives in its scope. Therefore, the conceptual framework needs to define which activities and
perspectives are included and how they are related to the concept of integration. The following section
elaborates on how this conceptual framework is constructed. First, the rationale behind the framework
is elaborated. Second, the phases and the related abstraction levels of the implementation process are
defined. Lastly, integration is defined and operationalised.

Purpose of the framework
The conceptual framework is shown in Figure 1 and has three purposes:

1. The framework needs to describe the context where all stakeholders fit in.
2. The framework needs to define integration in a manner where all stakeholders can contribute
to.



3. The framework needs to identify integration measures with their expected benefits.

The first purpose of the conceptual framework is to describe the context in a manner which includes
every municipal civil servant who substantively contributes to the implementation of the ET and CA.
This way, the framework provides an overview of which stakeholders are relevant and how they are
related to each other. The second purpose of the framework is to define integration in such a way that
all stakeholders understand what it means. This is done to guarantee that all stakeholders can give
their perspective, regardless of whether they are city planners or civil engineers. The last purpose of
the framework is to also identify the expected benefits of integration measures. The identification of
potential benefits is especially important because the benefits and drawbacks of integration are
ambiguous, and disintegration is as much of a problem as a lack of integration (Candel & Biesbroek,
2016). When stakeholders understand why measures are helpful, then they are also more likely to
implement integration measures.

Abstraction levels & phasing

As said in the previous section, there are many municipal civil servants involved in the implementation
of the ET and CA. In this framework the following three abstraction levels are distinguished:

1. Policy: this abstraction level is relatively abstract and translates the political balance of
interests into long-term strategies.

2. Preparation & Design: this abstraction level translates long-term strategies into tactical
measures.

3. Realisation & After-care: this abstraction level realises the tactical measures and makes sure
that the measures keep functioning as intended over their lifespans.

These abstraction levels are relevant in different phases of the implementation and each phase ends
when the respective milestone is reached (see Table 1). For example, the “definitive design” phase
starts after the programme of requirements (PoR) is finished and ends when the final drawings are
made.

Table 2: The phasing of the implementation process

Policy The phase in which visions, legal frameworks and mechanisms are
formulated.

Project Start Up (PSU) The phase in which the scope and preliminary goals of a project is
formulated.

Programme of The phase in which the exact goals, boundary conditions and delimitations

Requirements (PoR) are determined.

Definitive Design The phase in which the project team iteratively makes designs until the
final design is finished.

Specifications & The phase in which the design is translated in instructions for a

Planning construction contractor and the planning for the realisation is prepared.

Delivery The phase in which the contractor realises the design.

Asset Management The phase of a structure where it is used and maintained until the end of
its lifespan.

Integration & couplings

In this study the short working definition of integration is: “the process of coordinating and tuning to
realise synergies.” In this working definition, the definition of synergies is borrowed from Kapousouz



(2019) because the focus on cooperation fits in the scope of this research. This makes the longer
working definition of integration as follows: “the process of coordinating and tuning the actions of
multiple actors to realise better results than working separately.”

However, this working definition does not elaborate on the different ways in which the separate ET
and CA trajectories can be brought together. The hierarchy of Uyterlinde et al. (2022) is therefore used
to differentiate between forms of integration. The types of couplings are defined as:

1. Coupling (“koppelkans”): A transdisciplinary approach by searching for substantive synergies
during the formulation of challenges and their potential solutions.

2. Co-coupling (“meekoppelkans”): The inclusion of measures with additional benefits during the
design and implementation.

3. Coordination (“afstemming”): The tuning of existing working processes without additional
investments or taking extra measures.

One issue with this hierarchy, however, is that it sees formulating integral goals as more important
than implementing them integrally. This is a problem because it devalues the impact of tactical and
operational work. Therefore, these types of couplings are interpreted not as a hierarchy but as a
sequence of contributions of different abstraction levels. Thus, the types of couplings can be associated
with different phases (see Table 2). In short, couplings are associated with defining problems and
setting goals, co-couplings with designing solutions and, coordination with the implementation and
maintenance of the measures.

Table 3: The types of couplings and the phases that they are associated with

Coupling Policy, PSU and PoR

Co-coupling PoR, Definitive Design and Specificiations &
Planning

Coordination Delivery and Asset Management
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Figure 1: Conceptual framework to describe the integration of the ET and CA trajectories

3.2 Why the integration of the ET and CA is currently not widely happening
Currently, a common situation among the municipalities of Enschede and Hengelo is that CA activities
are combined with the replacement of roads and sewers. While such combinations are efficient and
desirable, they are relatively sectoral because both types of activities are often done by the same group
of disciplines. Consequently, several sectoral aspects can be recognised in these seemingly integral
projects (see Table 4).

First, the necessary budget for CA measures is earmarked to sectoral subthemes such as “water” and
“green” [VER-3; NlJ-2; TWE-1; HVZ-3]. As a consequence, an integral CA measure is hindered when a
subtheme like “green” does not have enough funds to pay its share. Thus, the presence of dominating
and weak sectoral themes hinders the realisation of integral measures.

Another problem in these types of projects is that participants recognise opportunities to integrate
too late or not at all. For example, when asked whether the project team of a CA project can contribute
to ET goals, interviewees answered that it might be possible, but they simply did not know any ET
expert within the organisation who can support them [VER-2; TWE-4; HVZ-2]. This is remarkable
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because both municipalities have a team of policy advisors dedicated to the ET. There are two causes
which explain this situation: (1) projects tend to have a narrow scope and work within their sector and,
(2) project teams tend to rarely interact with policy advisors. The result of these boundaries between
sectors and implementation phases is that opportunities to integrate the ET and CA are not recognised
in time.

Lastly, while these types of projects aim to include the simultaneous replacement of roads and sewers
for a more efficient implementation, practice shows this is often easier said than done. Usually, project
teams search for this type of opportunities at the start of a project. However, when project teams do
this, they often discover that the replacement or maintenance periods of assets diverge too much to
simultaneously combine activities. It is remarkable that this occurs because asset managers can
converge these timelines by for example using lifespan-extending measures on the assets which need
to be replaced in the near future [TWE-1]. Municipalities do not do this currently because there is often
no comprehensive overview to coordinate the inclusion of asset management activities within projects
[VER-3]. Therefore, the diverging timelines of maintenance and replacement activities hinder
integration.

Table 4: Factors which hinder integration

1 The presence of weak (1) and dominant (2) themes in the process 1: [NlJ-1,2; TWE-1]

preventing the implementation of synergetic measures 2: [VER-3; NlJ-2; HVZ-3]
2 (Co)-couplings are discovered and included too late in the design [NIJ-1; TWE-3,4]
process
3 Diverging timelines of expected maintenance and replacement [VER-1; NlJ-1; TWE-1,3,4]
activities

3.3 What aspects of integration are already visible and why that is the case
Found methods for integration

All three cases have the ambition to implement CA and ET measures in an integral manner.
Consequently, many methods to integrate aspects of the ET and CA can be seen over the whole
implementation process (see Figure 2). While there is a wide range of methods to integrate distinct
themes, two related strategies were recognised in which participants integrate the trajectories of the
ET and CA.

The first strategy occurs during the policy, PSU and PoR phases. In this strategy, participants put much
effort in exploring sectoral problems in order to formulate a coherent and comprehensive problem or
ambition. This has two purposes: (1) opportunities and threats can be better addressed by
incorporating intersections between themes and, (2) more resources, and especially expertise, can be
mobilised by formulating integral goals. The first purpose is the most visible in the case of Hart van
Zuid because the masterplan (Projectbureau Hart van Zuid, 2002), spatial development map (Hengelo’s
Weekblad, 2020) and processual arrangements (Gemeente Hengelo, 2019) coordinate how the limited
space of the area is optimally used. This is done by developing a comprehensive vision for the area and
creating a framework in which the subareas are developed coherently. The second purpose is the most
visible in the related urban investment deliberation (SIA) and dynamic investment agenda (DIA)
strategies of the municipality of Enschede. The SIA is a framework which creates an overview of
potential synergetic public investments for every neighbourhood and the DIA is a neighbourhood-
oriented implementation programme (Uyterlinde et al., 2020). The goal the SIA/DIA approach is to use

11



resources of different municipal sectors and external parties, like social housing corporations and
utility companies, to invest in cost-efficient interventions.

The second strategy happens during the subsequent phases when participants try to combine physical
measures and activities. While the cases of de Nijverheid and het Twekkelerveld have not (fully)
finished the definitive design phase, the participants attempt to deliver integrated results in three
consecutive steps. First, the programme of requirements needs to include and specify all goals. This is
a time-consuming process where many different disciplines are involved, and this is a problem when
there is limited time available. The municipality of Enschede copes with this by using quick scans and
quickly-applicable norms for CA (climate labels, “klimaatlabels”) [TWE-1] (Gemeente Enschede, n.d.).
These requirements can then be used to include the different themes in the same design cycle. In de
Nijverheid for example, the design process of the alternative for the natural gas grid will be combined
with the process to design CA measures. If the previous two steps are executed correctly, then the
designed measures can also be realised at the same time. In de Nijverheid this means for example that
the municipality and utility companies could simultaneously replace all aging infrastructure.
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Figure 2: Overview of all found methods to increase integration




Factors helping integration

The two strategies of the last section do not happen in a vacuum. In fact, there are three factors which
are crucial to implement these strategies (see Table 5). First, the participants need to work towards an
overarching goal as opposed to a fixed sectoral goal. While this may seem obvious, it takes a lot of
effort from individuals and the municipal organisation at large to reflect on existing (sectoral) goals
and procedures. This reflection is necessary because sectoral conflicts in projects tend to be caused by
conflicting policies and expectations.

The next two factors, which are crucial to the integration of the ET and CA, are about stimulating the
exchange of information within the organisation. The second factor is that the ambitions and planned
activities need to be visible to participants outside their respective sectors and implementation phases.
Currently, the information about the ambitions and planned activities are not accessible to the
complete organisation but potential coordination still depends on that information. However,
according to most interviewees, the presence of formal plans, guidelines and planning tools makes this
information more accessible to the rest of the organisation. Besides exchanging information via formal
means, the third factor focusses on exchanging information via informal personal interactions. In short,
professionals from different disciplines and implementation phases need to be involved in, and see
the interdependencies of, each other’s work. This is important within project teams, but it is especially
important when project team members depend on the work of others outside their project team. For
example, CA policy advisors need to know what issues are discovered during the design and realisation
of water retention measures. Similarly, asset managers need to know how the designed measures
need to be maintained. These personal interactions help in recognising and solving issues early on and
provides feedback to the involved persons.

In conclusion, the integration strategies mainly depend on better exchange of information between
disciplines and implementation phases. This is because cooperation and learning from other disciplines
and implementation phases is possible when there is clarity within the organisation about the
intersections of the ambitions and planned activities.

Table 5: A summary of the found factors which facilitate integration

1 Working towards an overarching goal [VER-2,3; NIJ-1,2; TWE-1,2,4; HVZ-1,2,3]
2 Availability of formal plans and tools which give [VER-3; NIlJ-3; TWE-1,2,3,4; HVZ-1,3]
insight in ambitions and planned activities
3 Easy flow of information between disciplines (1) and = 1: [VER-1,2; HVZ-3]
implementation phases (2) via personal interactions  2: [VER-3; NIJ-2,3; TWE-4; HVZ-3]

3.4 How interventions can help municipalities integrate the separate

trajectories
The previous sections showed the importance of collaboration between sectors and implementation
phases to the integration of the CA and ET trajectories. Based on these insights, four recommendations
are designed in this study (see Figure 4). Therefore, the following section elaborates what these
recommendations are and how they help the integration of the ET and CA.
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Figure 3: The recommendations with their respective implementation phase and information requirements

1. Develop a comprehensive policy direction

Symptomatic of sectoral processes is that each sector has its own goals and implementation
trajectories. Consequently, disciplines of one sector do not know what their colleagues in other sectors
are doing. Another issue is cooperating disciplines can have competing sectoral interests. Developing
a comprehensive policy direction provides the organisation with an overarching goal where each
sector can contribute to. One prerequisite for this is that the organisation should gather information
from all three abstraction levels to create an overview of existing challenges. The benefits of
developing a policy direction are that problems can be (re)defined with more coherence and conflicting
sectoral interests can be settled sooner.

2. Develop a Municipal Works Plan (MWP)

Currently, the management of infrastructure assets is fragmented among external parties, like utility
companies, and internal municipal departments. Ideally, if a municipality replaces one aging
infrastructure asset, then it should also replace other aging assets to prevent excessive construction
works. However, municipalities lack a comprehensive overview of their own maintenance and
replacement activities and have therefore a limited capability to organise this process. A potential
solution is to organise all municipal asset management activities from a new policy instrument: the
Municipal Works Plan (MWP). This plan consists out of two elements: (1) a long-term financial planning
and, (2) a short-term implementation agenda. The purpose of the long-term financial planning is to
converge the functional lifespans of assets to enable simultaneous replacement. The short-term
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implementation agenda checks whether planned activities can be combined with each other. A second
purpose of the short-term agenda is that its information can used to collaborate with external parties.
Ultimately, the goal of the MWP is to optimise asset management in a way which costs fewer resources
and creates less construction nuisance to residents.

3. Conduct an environmental analysis during the project formulation

Projects which are initiated from sectoral goals can exclude otherwise contributing disciplines, and this
problem is not solved by simply involving more disciplines at the start. This is because involving more
disciplines slows the process [NI1J-1; TWE-1,4] and wastes the time of people who do not end up in the
project team [VAL-2]. A better method of defining the scope of the project is to conduct an
environmental analysis during the formulation of a project description. Key to this analysis is that the
potential project owner, other managers, and someone who knows the project area provide the
necessary input. Other managers contribute to the analysis because they know general developments
within their domains. The inclusion of a function like a city district coordinator (“stadsdeelregisseur”)
contributes to this analysis by adding knowledge about the area and its residents to the analysis. The
main benefit of conducting an environmental analysis before the formation of the project team is that
all relevant disciplines are present at the start of a project.

4. Develop digital maps about the subsurface

The implementation of the ET and CA are not only demanding space on the surface but also space in
the subsurface: roots, cables and pipes compete for space. This is especially problematic since little
high-quality data exists on how much underground space is actually available [VER-4]. The data about
the subsurface that is available, is dispersed over several disciplines: policy advisors [VER-4], civil
engineers [HVZ-2] and asset managers [VAL-3] have each specific knowledge about the (im)possibilities
of the subsurface. Developing digital maps about the subsurface requires the cooperation of all these
disciplines and makes data about the subsurface more accessible to the organisation. While the whole
organisation benefits from increased access to the data, projects will benefit the most. This is because
data about the subsurface informs decision-making about the strategy, scope and measures of a
project.

4 Discussion

The goal of this paper is to show that the coordination between implementation phases is a crucial
factor to the integration of different themes. More specifically, this study argues that this type of
coordination is just as important to integration as the inclusion of disciplines from other sectors. This
contrasts with previous research where the focus lies on ways in which these different sectors can
collaborate better. Therefore, the following section will first elaborate on the interpretation of the
results and elaborate how that relates to the literature. Subsequently, the discussion reflects on the
limitations of the research methodology and proposes a new direction for future research.

4.1 Interpretation of results
Factors

This study searched among others for factors which positively or negatively influence integration.
Many factors were found during the processing of the data but there is a group of factors which were
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mentioned several times by interviewees. A reoccurring theme is that a lack of information about two
aspects prevents interviewees from collaborating with each other.

First, interviewees indicated that they cannot collaborate when they do not know the ambitions and
ongoing activities of others. While this point may seem obvious, civil servants working in one sector or
implementation phase do not always know what long-term ambitions and activities others outside
their domain or implementation phase have. Consequently, existing developments like ongoing
projects or the formulation of new policies cannot address threats and opportunities coming from
other municipal goals. For example, when a CA project team is uninformed about potential ET
ambitions, then it will miss opportunities such as negotiating an increase in electrical power capacity
with a utility company in their project area.

Second, interviewees also show that they cannot collaborate when they do not know what other civil
servants expect from them and what they can expect from others. For example, potential
opportunities to include ET-goals in a CA project might not be pursued, if the project team does not
have explicit permission to deviate from standard procedures. The reverse is also true: interviewees
can cross organisational boundaries when rules, ratified policies and tools provide clarity about
organisational expectations. Thus, if there is little clarity on the mutual expectations of cooperation,
then the safest way of working is to stop crossing established organisational boundaries. This is
especially a problem for the implementation because policy advisors, designers and asset managers
depend on each other’s work and knowledge. Therefore, measures which integrate the ET and CA
trajectories need to bridge the organisational boundaries between implementation phases.

Methods of integration

The initial expectation was that methods which integrate aspects of the ET and CA only happen in the
early phases of the implementation. In fact, most integration methods are found during the phases
concerning the formulation of the goals and the designing of the solutions. However, several managers
(like [NIJ-1], [TWE-2], [TWE-3] and [VAL-2]) remarked that the delivery and asset management phases
also contribute to the integration of the ET and CA. The most common example that the interviewees
give, is that these two phases are necessary to simultaneously replace aging infrastructure. However,
what these interviewees also indicated is that measures in later phases requires extensive preparations
in earlier phases. Case in point, if a project team wants to simultaneously replace infrastructure, then
it needs to collaborate with utility companies from the start of a project to synchronise design activities
[TWE-3]. Similarly, integration methods of earlier phases need information from later phases. For
example, the SIA/DIA strategy of the municipality of Enschede can integrate goals at a strategic level,
but it needs information from the tactical and operational levels such as information about CA-related
problems [TWE-4]. Thus, while every implementation phase can contribute to the integration of the
ET and CA, each phase is also dependent on the preparation and information of other phases.

4.2 Contributions to the literature

The main thesis of this study is that integration requires the coordination between sectors and
implementation phases. The former part of the thesis is already widely established within the
literature: Underdal (1980), Candel & Biesbroek (2016), and Domorenok et al. (2021) for example
elaborate respectively that sectoral perspectives, (sub)systems and boundaries need to be overcome
to achieve integral outcomes. The only consulted research where fragmentation is not primarily caused
by distinct (policy) sectors is the study of Demirkesen & Ozorhon (2017): fragmented decision-making
at construction sites is integrated by the coordination of among others separate specialists, processes
and materials rather than fixed policy domains.
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The latter part of the thesis is not explored by the consulted literature. Therefore, this study addresses
the knowledge gap in the existing literature by exploring the interdependencies of integration between
implementation phases. The contribution to the literature lies in the inclusion of a broader range of
perspectives on integration than only the views of a single implementation phase. Consequently, new
insights in the factors which influence integration and integration methods are found, and new
interventions were designed. As a result, this study adds to the existing body of literature by showing
that integration requires the coordination of fragmented decision-making between implementation
phases.

4.3 Limitations

The main limitation of this study is that a less-structured approach is used for the data collection and
processing. There are two aspects which stand out in this regard: the sampling method and the
operationalisation of the factors and methods to integrate. The sampling technique that was used is
snowball sampling. In this research, it means that interviewees refer to direct colleagues as potential
new interviewees. Since this is a non-random sampling method, the risks exist that less-known
perspectives within the target population are overlooked. This is a threat to the research quality
because the research loses internal and external reliability. While a random sampling method prevents
such sampling biases, it is not feasible to use such a sampling method. This is because the target group
of civil servants directly working on the studied cases is relatively small and difficult to locate. This
study coped with this threat by first describing the phases of the implementation process to get an
overview of relevant activities. Based on this overview, the requirement has been set to include for
each case at least one expert of the policy level and one expert of the design and preparation level.
This minimum requirement leaves room to include unanticipated interviewees who are not
substantively involved in a specific phase but do have unique information. Thus, the threat to the
internal and external validity is mitigated by demarcating the implementation process and including a
wide range of expertise.

Another threat to the research quality is the less-structured data collection and processing. More
specifically, the factors which influence integration and the methods to integrate are collected and
processed without a clearly demarcated operationalisation. The underlying problem is that there was
limited a priori knowledge on what potential factors and methods could be found. The risk of defining
a strict operationalisation of the potential factors and methods is that data could be excluded before
the actual processing. Therefore, a looser operationalisation includes more data but at the expense of
the reliability of the findings. This lack of structure is mitigated by using work definitions for the factors
and methods. Moreover, the “exogenous variables” and the “action arena” of Ostrom's (2009)
framework was used to code the factors which influence integration. The use of this existing
framework creates a structure in which factors can be classified, compared and, when they are
comparable, counted. Therefore, a relative lack of structure limits the reliability of the data collection
and processing, but this has been mitigated as much as possible.

4.4 Research recommendations

The main limitation of this study is that the data collection and processing is relatively dependent on
the context. Similar problems exist in the existing research since that the methodologies and findings
are hardly transferable between studies. Consequently, the reliability and generalisability of the
findings might be limited. Therefore, future research could focus on developing a general framework
to operationalise and analyse the aspects of integration.
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5 Conclusion

Achieving the climate action goals to be climate resilient and carbon neutral in 2050 depends on the
ability of municipalities to change the built environment effectively and efficiently. Therefore,
municipalities need to integrate the separated ET and CA trajectories. By studying how two Dutch
municipalities try to integrate these trajectories, this research found several factors which influence
integration and several methods in which aspects of the ET and CA are integrated. Ultimately, this
study shows that this integration requires not only intersectoral cooperation but also the coordination
among implementation phases.

Earlier studies put much effort in exploring and solving a lack of coordination between the fragmented
decision-making of sectors. While this is an important aspect of integration, this one-sided focus also
created a knowledge gap about the role of implementation phases in integral decision-making. This
study addresses this knowledge gap by studying three cases in which Dutch municipalities try to
integrate the ET and CA trajectories. Although there was a relative lack of structural data processing
methods, this study found that the coordination among implementation phases is crucial to the
implementation of integral ET and CA goals.

Currently, municipalities cannot realise an integral implementation of the ET and CA trajectories
because professionals from different sectors and implementation phases rarely interact on a structural
basis. By contrast, the participants of the three cases found methods to integrate aspects of the ET, CA
and other themes in each implementation phase. They realised these methods by: (1) working towards
an overarching goal; (2) providing insight in their ambitions and planned activities and (3) informally
interacting with professionals from different disciplines and implementation phases. As a result, more
sectors can be involved in the process. On top of that, each implementation phase contributes to
integral solutions in later phases while also providing valuable feedback to previous phases. Therefore,
an improved collaboration between sectors and implementation phases leads to the integration of the
trajectories of the ET and CA. Thus, by showing the importance of collaboration between sectors and
implementation phases, this study helps municipalities to contribute to a more sustainable and
climate-resilient built environment.

5.1 Recommendations

Several recommendations are suggested based on the findings of this study. First, it is important that
future research develops a framework which is applicable in more contexts. This is necessary because
it allows for more generalisable results with a higher degree of reliability. Second, it is important for
practitioners to come up with new ways to improve coordination over implementation phases. In this
context, this study suggests practitioners to investigate the usefulness of the earlier mentioned
interventions, namely:

e to develop an integral policy course;

e to create a long- and short-term asset management strategy;

e to analyse the project environment before the start of the project;
e to make practical maps of the subsurface with existing data.
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7 Appendice — References to interviews

Table 6 shows the references to the interviews which have been conducted during this research. The
function of the interviewees is given to show their area of expertise. Note that the description of the
function is generalised in some cases to prevent the traceability of interviewees.
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2 VER-
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3 VER-
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4 NIJ-1
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Table 6: List of references to the conducted interviews
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Enschede

Enschede

Enschede
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Hengelo
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Project manager

Project manager
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Process manager ET

Policy advisor CA

Project manager ET

Asset manager

Process manager ET

Programme manager
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Project manager
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projects

Exploration of working in
projects

Exploration of combining
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perspective
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