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This paper shows the design of a nationally covering
decision support system that was made to enhance
neighbourhood clean energy planning with multiple
stakeholders, initiated by local governments. The system
consists of a design process, geospatial data, models and
tools. The system was tested in a case study, where it was
found that the system enhances collaboration in energy
planning. Furthermore, the stakeholders proposed solutions
that are not suggested when performing a spatial
optimization.

The transition to clean energy to reach climate goals
has become more urgent in the past decades and is
recognized by many world leaders [1]. Also the European
Union sees the relevance of this transition [2]. The
Netherlands has accepted a goal of reaching 14% clean
energy in its energy mix by 2020 [2]. The role of local
governments in reaching these goals has been shown by
Kelly and Pollit (2011) and is recognized by the Dutch
government, as they made local governments responsible
for reaching the climate goals in the Dutch Energy
Agreement. As the Netherlands has currently only 4% of
their energy mix consisting of clean energy, the Dutch
energy transition needs support for further effective
planning. To that end, a good decision support system
must be designed. The aim of this study is to design a
national covering multi-stakeholder decision support
system containing data, models, tools and a design
process to aid local governments to make an energy plan
towards reaching the climate goals.

In designing such a decision support system, local
governmental planning was taken as a starting point, as
the local government is often regarded as an appropriate
public body to facilitate the energy transition [3]. This
decision support system should contain three elements of
the extended trias energetica [4] to 1) reduce energy
consumption, 2) make use of waste streams, and 3)
produce energy through clean energy technologies. The
fourth solution, making fossil energy resources more
efficient will not contribute to the climate goals and is
therefore not useful for this decision support system. The
system should be used to deal with the barrier of “lack of
information” [5]. This system consists of three issues:
gathering data, turning data into information and
communicating this information. All these issues can be
solved using geospatial data [6]. To use the geospatial
data of clean energy technologies in the local context a
design process was created based on the so-called
Geodesign process [7].

Based on the criteria described above this paper sets
out to produce a decision support system. First, the

design process is shown in Figure 1. In the first stage, the
stakeholders looks at spatial data that describes the
current reality, in order to get to know the area and the
possibilities for clean energy technologies in this area.
Not all data is readily available, so the unavailable data
are to be approximated using mathematical models.
Furthermore, some data are classified, and to ensure that
not everyone has access, these have authorized access
only. Then the stakeholders collaborate and come up with
proposals for the energy transition needed. These
proposals make up the collaborative energy plan.
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FIGURE 1: DESIGN PROCESS FOR THE ENERGY PLANNING
DECISSION SUPPORT SYSTEM.

The geospatial data was mainly collected from the
triple helix [8], science, business and government. Data
that was not available already was approximated by using
mathematical models. Models were made to calculate the
energy potential of buildings and larger zones for many
different technologies. Furthermore, a model to determine
building type was created. All data was integrated into a
Spatial Data Infrastructure (SDI). This allows for a
combination of data that is stored on different servers to
be integrated into one system. The data is then presented
to the stakeholders in phases that help the stakeholders
gain a solid understanding of context and possibilities of
this area. The phases are: socio-economic data, building
information, energy consumption, infrastructure, energy
potential and location specific data.

These data are then integrated into two tools, which are
used to communicate the data. The first tool is a
webviewer, where the stakeholders can browse the area
by themselves at home or work. As the stakeholders have
many different levels of knowledge and understanding,
the functionality is kept simple, but extensive explanation
of the data is available. The second is a touchtable tool,
which is designed to facilitate collaborative planning.
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This tool shows the geospatial data, but also allows
stakeholders to draw their proposals on the table and
perform impact analysis on these proposals. This
touchtable tool is used by the stakeholders under
supervision of a facilitator, who ensures all stakeholders
understand the data, the process and can contribute to the
planning process.

The decision support system was tested during a case
study in the city of The Hague in the Netherlands. The
system was a good way to share ideas and knowledge
between the different stakeholders and to come up with
original, broadly supported proposals for energy solutions
in the case study area. Furthermore, the stakeholders
made certain proposals that were not in the technical
optimization, and rejected certain proposals from the
technical optimization. For instance, the technical
optimization showed that the rooftops of apartment
buildings were suitable for solar panels. However, in the
collaborative session this was rejected, as there is national
policy that makes this solution complicated and
expensive. However, it became apparent that for certain
decisions more data was required. This can be solved by
either expanding the nationally covering system, or a
second session can be hosted including data gathered for
this specific location.

It was shown that the system works well but that there
is added value to iterating the process. It enables
communication between stakeholders and it enables them
to come to an informed and broadly supported energy
plan that differs from a technical optimization, as new
constraints were discovered during the session.
Implementing this system will therefore advance the
progress of implementing clean energy solutions towards
meeting the climate goals.
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