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Abstract: Municipalities increasingly seek to include citizens in decision-making processes regarding local issues, such as
urban planning. This paper presents a case study on using Virtual Reality (VR) in a process of civic participation in the redesign
of a public park. The municipality included citizens in intensive co-design activities to create three designs for the park and
engaged the neighbourhood community in co-decision, in the form of a ballot. Through the civic participatory process, we
studied the effectiveness of using VR technology to engage the community in participating in the co-decision process. The
three designs were presented using highly realistic 360˚ visualisations and the effects on engagement were compared
between various devices: VR headsets, smartphones, tablets, and computers. Viewing the designs in 2D paper plans was also
included in the comparison. The study included over 1300 respondents that participated in the ballot. A statistical analysis
of the collected data shows that participants viewing the 360˚ rendered images with VR technology expressed a significantly
higher engagement in the co-decision process than those using their computer at home or viewing 2D paper plans. The paper
describes the complete participatory design process and the impact of the e-governance used on the target group as well as
on the actors organizing the e-governance process. We discuss how the use of new technology and active presence of a
voting-support team inspired citizens to participate in the co-creation process and how the investment in this procedure
helped the local authorities to generate support for the plans and strengthen its relationship with the community. The use
of realistic visualisations that can be easily assessed by citizens through user-friendly technology, enabled a large and diverse
audience to participate. This resulted in greater visibility of municipal efforts to enhance the living environment of citizens
and is therefore an important step in increased civic engagement in municipal policy-making and implementation.
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1. Introduction
In a participatory society, authorities share responsibilities with citizens and civil communities in many domains,
such as health care, safety, social security, and in the organisation and layout of public spaces. This paper studies
an activity to revamp a neighbourhood park in one of the districts of The Hague. The director of the district
responded to the persistent flow of complaints from residents regarding the park and a lack of communal sense.
With the intention of improving the infrastructure for public participation (Björgvinsson et al. 2010; le Dantec &
DiSalvo 2013; Karasti 2014) in the neighbourhood, a process was devised that provided expert support for
citizen-workgroups in co-design sessions and involved the entire neighbourhood in a public ballot, using Virtual
Reality. Residents were invited to partake in a workgroup to co-design three variants for the park, that were
then subject to voting by all inhabitants of the neighbourhood. Virtual Reality technology was used to present
the three designs to the public, during the voting period of three weeks. Reaching out in a six-month
participation process involving several forms of e-governance requires a lot of organizational activity. To
accomplish this, a broad range of actors were involved by the district authority; several civil servants with
different roles. For them, organizing such a broad participation process was relatively new. In conjunction with
this project of civic participation, research was conducted with three research questions:


Does using VR technology affect the residents’ engagement with the decision-making process regarding the
park?



Do users of VR technology have a cognitive benefit, compared to users that viewed the visualisations of the
park using other means?



What is the impact of organizing this digital participation process on the organizing actors in the local
government?
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2. Related work
In the past few decades, the way the government relates to the citizens in terms of accountability has evolved
considerably, from mere political legitimacy of the decisions accounted for by the elected representatives in
classical Public Administration, towards output-focused accountability (New Public Management, NPM). More
actors entered the governance arena, and around the turn of the century Network Governance (NG) had
matured, whereby horizontal accountability of the process towards the partners prevailed. Currently, a model
of governance evolves in which Societal Resilience is essential in defining the actions and accountability of
government towards the citizens (Van der Steen et al. 2014). This means that the government has to account
for its output and procedures to outspoken citizens as to organize itself differently and let the outcome be
defined by the public. Van der Steen et al. (2015) observe that these governance models co-exist and
complement each other, depending on the contingency of the task involved.
According to interpretative hermeneutics, practices can be considered part of discourses. A discourse is a
coherent assembly of interrelated and interdependent outings in speech and practical behaviour (Hajer 2002).
The above-mentioned governance models can be seen as separate discourses. In our case, discourse analysis
complements our analysis of the impact of e-governance with an interpretation of the impact of organizing egovernance.
In this study, e-governance was a practice used to facilitate a civic participation process, as part of a discourse
of societally resilient governance. Creighton (2015) defines participation as “the process by which public
concerns, needs, and values are incorporated into governmental and corporate decision-making”. Arnstein
(1969), already in the 1960’s, introduced the concept of a citizen participation ladder. This ladder defines eight
progressive ways to involve citizens in governance. From the bottom up, the rungs in the ladder are:
manipulation, therapy, informing, consultation, placation, partnership, delegated power, and citizen control.
This way, the process of participation, rather than the output, is the incentive of accountability. Arnstein (1969)
mentioned that participation may result in stronger commitment to related changes.
Visual communication is considered an effective means of communication in participatory design processes.
Data visualisations can break down barriers in public engagement and help collectively make and communicate
decisions (Williams 2016). The use of 3D visualisations in urban design processes has long targeted professionals,
such as architects, urban planners, and landscape designers (de Vries et al. 2001; van Leeuwen & Timmermans
2006). The past decade has seen an increased use of VR for public participation in urban planning processes (AlKodmany 1999; Al-Kodmany 2001; Wissen Hayek 2011; Howard & Gaborit 2007).
The availability of VR technology on modern smartphones has taken VR out of the lab and made it available for
large-scale participatory design. The quality of the current technology allows the public to have a sufficiently
realistic experience (Maffei et al. 2016; Kuliga et al. 2015) of design proposals. Recent research (Gill & Lange
2015) shows that visualisations help to communicate urban designs and improve citizens' ability to understand
and respond to planning issues. Our work will further contribute to using VR in civic participation processes.

3. The participation process
The neighbourhood manager of Mariahoeve, The Hague, working for the City Council, initiated a participatory
design process for the revamp of a park, inviting residents to work with her and the city’s landscape architect: a
middle-out approach (Fredericks et al. 2016) that aimed to meet both the high standards of the city’s urban
planners and the residents’ needs and wishes for the park. The participation process included four stages in
which residents could participate, each accounting for different levels of the city’s participation ladder
(Gemeenteraad Den Haag 2012) inspired by Arnstein’s (1969) ladder:


Call for participation – consultation All neighbourhood residents were invited to give suggestions for the
park and to partake in a co-design workgroup.



Co-creation workgroup – co-production The workgroup collaborated in multiple co-design sessions with
experts from the municipality. A 3D-modelling environment was used (Figure 1 and Figure 2).



Public ballot – co-decision The three variant designs were submitted to a VR-supported ballot by all
neighbourhood residents.
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Final design – co-production The city’s landscape architect and the workgroup co-produced the final detailed
design, based on the winning variant.

Figure 1: One of the three teams discussing their design using 2D plans

Figure 2: A co-design team in action with the landscape architect (left) and the 3D modelling expert (right, sitting
at the computer)

3.1 Participatory design process
Responding to the municipality’s call for participation, 60 residents attended an informative meeting about the
participation process and submitted over 84 written suggestions. A workgroup of 25 residents was formed that,
for six months, collaborated with municipal experts to generate designs for the park. The workgroup analysed
the public’s suggestions, prioritised ideas, studied constraints, and then formed three teams to create three
concepts for the park. The three concepts were elaborated by a municipal landscape architect to generate
detailed designs that were discussed with each team (Figure 1) and improved using a digital 3D modelling
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system, Sketchup, that was operated by an expert (Figure 2). This enabled the three teams to comment on and
modify the initial designs and instantly visualize their new ideas in the 3D modelling environment.

3.2 Voting procedure
The three designs were visualised in photo-realistic 3D environments, rendered as 360° images from three
positions in the park that could be navigated in the style of Google’s Street View. The designs were presented
to the neighbourhood community and could be viewed in a browser-based application on desktop and mobile
devices (Figure 3) and by means of a VR headset offering a stereoscopic, immersive experience. The designs
were also presented in 2D plans on paper.

Figure 3: Visualisation of the designs on a computer screen
The circa 13,500 residents of the neighbourhood were invited to view the three variants either by themselves,
through their own digital devices such as their laptop, tablet or smartphone, or by using a VR headset or paper
plans that were brought into the neighbourhood by a voting-support team. During the ballot period of three
weeks, the team was present in thirty sessions of 3-4 hours, at over twenty locations in the neighbourhood, with
two VR headsets and paper plans in 2D for residents to use (Figure 4). The team assisted in the voting sessions,
by offering residents a choice to view the variants using 2D paper plans or using the VR headset. The team was
instructed to guide the viewing of the three variants, by operating the navigation of the VR headset, and by
answering questions that residents might have.
After viewing the variants, by themselves or assisted by the team, the residents could vote for their preferred
proposal. Voting took place through an online form on the district’s official website, where voters could first
view the three variants – using their preferred device – and then cast their vote. The voting-support team also
carried tablets to allow residents to vote immediately after viewing the designs via the VR headsets or on paper
(see Table 1).
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Figure 4: Residents using the VR headset (left) and paper plans (right), with the voting-support team
Table 1: Five ways to view the designs and number of votes cast during the ballot period

Unassisted voting
Voting assisted by team

Device
Computer
Table/iPad
Smart-phone
Paper only
VR headset
All devices

N
241
71
217
252
521
1302

4. Methodology
4.1 Questionnaire during the ballot
The voting procedure offered the opportunity to do quantitative research among all voting citizens, to evaluate
the effectiveness of VR technology for this form of civic participation. The online voting form was extended with
a short questionnaire that was completed by all voters. Four questions were included that respondents scored
on a scale from 0 to 10:


How certain are you of your choice?



Could you see the differences between the variants of the park?



How important is the park for you?



Will you ask others to vote as well?

The final question, about the voters’ willingness to ask others to vote as well, is used to determine the citizens’
engagement.
To assess the residents’ engagement with the voting process a metric was used that is often applied in marketing
research, called the Net Promoter Score (NPS) (Reichheld 2003). To this end, the questionnaire included the
question: “Will you ask others to vote as well?” The answer was noted on a scale of 0 to 10. To calculate the
NPS, those scoring 9 or higher are considered promoters, whereas those scoring 6 or lower are considered
detractors. The remaining group is considered to have a neutral opinion. The NPS is calculated as the percentage
of promoters minus the percentage of detractors:
ܰܲܵ ൌ

ሺ ݏݎ݁ݐ݉ݎെ ݀݁ݏݎݐܿܽݎݐሻ
ܰ
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Research indicates that the performance of the NPS is generally as good as that of other customer feedback
metrics, such as customer satisfaction metrics and the customer effort score (de Haan et al. 2014; van Doorn et
al. 2013).

4.2 Analysis of the organizer’s experience
From government perspective, organizing e-governance is a relatively new way to facilitate participation
processes. To study the experience and impact of the organizing process, discourse analysis was used (Hajer
2002). Discourses reflecting on the organizing process may add to the plain insights given by the organizers. A
governance discourse which focuses on the legitimacy of decisions is part of the Public Administration discourse,
whereas steering on results of (semi-)privatized former government services like railways match the discourse
of New Public Management. In addition, the Network Governance discourse emphasizes the (transparent)
process of cooperation with diverse actors, amongst which government is seen as one stakeholder. In the
Societal Resilience discourse, terms and practices include civic participation – bottom-up initiatives in which civil
servants play a facilitating role.
Eight organizing actors were approached to share their qualitative reflections in hindsight. The respondents were
selected on the basis of the organizing role they played in the participation process. The roles included chairing
the citizen’s workgroup (an independent inhabitant), a citizen who facilitated meetings, and the following civil
servants: the park manager, two programme managers, the district director, the online communications expert,
and the expert for communicating on the process with the neighbourhood residents. In an open questionnaire,
they were asked to respond to the following questions:


How did you experience this participation process?



What was the impact of this process according to you?



What did this process imply for your role?

The answers to these questions were analysed and compared to the governance discourses. In addition,
observations of the behaviour of these respondents were tracked by one of the authors, who was a participating
observer, and then discussed with the other authors.

5. Analysis of results
5.1 Citizen engagement
At the end of the ballot, 1302 valid votes and completed forms were submitted by the residents. The ballot
period comprised three weeks but, as was to be expected, the final week showed a reduced participation,
particularly in unassisted voting. Therefore, the comparative study discriminated a sample of votes from the first
17 days of the ballot period, from those cast during the final week (see Table 2).
The first objective in this study was to assess the residents’ engagement with the voting process. To this end,
the Net Promoter Score (NPS) (Reichheld 2003) was used.
The ballot’s first two weeks showed an NPS of -22.6 (see Table 2). This matches annual research that reports an
average NPS for Dutch municipalities of -23 (Kloosterboer 2014; Piksen & Kruize 2016). Municipalities in The
Netherlands have a rather high score, compared to other branches, such as banks (-27) and insurance companies
(-38). It should be noted that the NPS in The Netherlands is generally negative (average -30) and cannot be
compared to scores in, e.g., the US (van Doorn et al. 2013).
Table 2: Number of votes cast per device and corresponding Net Promoter Scores (NPS)

Unassisted voting
Voting assisted by team

Device
Computer
Table/iPad
Smartphone
Paper only
VR headset
All devices

First 17 days
N
NPS
202
-27.7
60
-23.3
187
-9.1
148
-41.2
339
-18.9
936
-22.6
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Final week
N
NPS
39
-30.8
11
-27.3
30
-23.3
104
-63.5
182
-23.1
366
-35.5

Entire ballot period
N
NPS
241
-28.2
71
-23.9
217
-11.1
252
-50.4
521
-20.4
1302
-26.3
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The NPS for residents using Paper only is considerably lower than the NPS for other devices, in particular the
Smartphone and the VR headset. As expected, most involved citizens voted early in the process. During the final
week, the NPS dropped for all devices, but particularly for voters using Paper only.
A statistical analysis, using an independent samples t-test, confirms the above findings. During the first 17 days,
voters using Paper only were significantly less willing to ask others to vote as well, compared to users of
Smartphones (mean difference: -1.61, BCa 95% CI [-2.55, -.67], p = .000) and users of the VR headset (mean
difference: -.99, BCa 95% CI [-1.84, -.15], p = .012). Voters using their own Computer were significantly less
willing to recommend than Smartphone users (mean difference: -.992, BCa 95% CI [-1.86, -.12], p = .016).
In the final week of the ballot, the difference between Paper only and VR headset, regarding the willingness to
recommend, is even more evident (mean difference: -2.37, BCa 95% CI [-3.54, -1.21], p = .000). This could not
be correlated to the self-reported importance of the park for the voters, nor to the period of voting (the first
two weeks versus the final week of the ballot).
Residents using their own devices mostly voted during the first two weeks of the ballot: only 18% in this category
voted during the final week. The voting-support team, however, was equally successful in the final week in
engaging residents in the voting process, recruiting 37% of these voters in that final week.

5.2 Effectiveness of VR technology
The second objective was to assess the effectiveness of the VR technology, compared to other means, in giving
residents insight in the decision to be taken. The questionnaire that was added to the ballot included questions
that would give insight in voters’ confidence about their vote and their confidence about having been able to
see the differences between the three variants for the park’s design.
Between the votes cast in the ballot (design variant A, B, or C), there are no differences in the voters’ confidence
about their vote, nor in their confidence about perceiving the differences between the designs. Between the
devices used in the ballot, there are no significant differences in voters’ confidence about their vote, but users
of the VR headset scored significantly higher when asked if they had noticed the differences between the
designs, compared to the other digital devices, especially the Computer and the Smartphone. Voters looking at
Paper only also felt significantly more confident than voters using the Smartphone, about their ability to see the
differences. Rather surprising is the insignificance of the difference between VR headset and Paper only (see
Table 3). The assumption that the richness of the VR experience would help voters to develop a better insight in
the variants is not supported in the analysis. This suggests that these differences may not relate to the devices
used but to the circumstances of using the device: paper and VR headset were used with the voting-assistance
team; the other devices were used in unassisted voting. The presence of the team may play a role in the voters’
self-reported confidence.
Table 3: Mean differences for the variable ‘differences perceived’ in the ballot
(I) Device
Paper only

VR headset

(J) Device
Mean Difference (I-J) Std. Error Sig. 95% Confidence Interval
Computer
.568
.251
.157
-.12
1.25
Tablet/iPad
.764
.354
.198
-.21
1.73
Smartphone
1.342*
.255
.000
.65
2.04
VR headset
-.200
.228
.905
-.82
.42
Paper only
.200
.228
.905
-.42
.82
Computer
.768*
.206
.002
.21
1.33
Tablet/iPad
.964*
.324
.025
.08
1.85
Smartphone
1.543*
.211
.000
.97
2.12
*. The mean difference is significant at the 0.05 level.

5.3 Impact of the process on the organizing actors
Accountability was twisted around 180 degrees, when looked at from a Public Administration discourse. To meet
the desires of the public, the design process was shaped in a direct participatory way, whereby inhabitants
delivered input in multiple stages of the process. This way of responding to Societal Resilience contrasted the
traditional top-down design process, in which budget would be indicated in advance and which would value
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expert knowledge above public knowledge. Transparency of the procedures towards the public was valued
higher than normally.
As a result, the organizers encountered several hiccups that in hindsight can be explained by differing values on
accountability. First, budget allocation to realize the final design is still ongoing. Administrators were not used
to listening to the relatively limitless desires of the public; they usually allocate budget within which desires can
take limited shape.
Second, transparency in all procedures leads to a constant public desire for updates and having a voice in all
decisions, in contrast to top-down Public Administrative discourse. As the district director mentioned, in the
Societal Resilience governance discourse boundaries of participation become blurred. It becomes a challenge to
balance between internal and external interests, meeting all modes of governance and corresponding
discourses.
Third, expertise is valued differently in different discourses. In the case study, experts such as the landscape
architect and the online communications specialist had a guiding role rather than their usual content-driven role.
Adaptability to this seems personal and involves giving personal account to one’s specialist profession.
These three examples show the different modes of accountability demanded by different modes of governance.
The internalization of the discourse used influences how easy or difficult the adaptation towards the organizing
process of this case was for the actors. Actors fully incorporating the Societal Resilience discourse were
comfortable during the whole process. Incidental hiccups appeared with and between actors, who partly
practiced traditional top-down Public Administration discourse during the bottom-up participation process.

6. Conclusions
From this study, three conclusions can be drawn: (1) Users of the VR technology with the VR headsets showed
significantly higher engagement than those viewing 2D plans on paper or viewing the 360˚ images on a computer
screen; (2) sending the voting-support team into the neighbourhood, with the VR headsets, has attracted a large
number of residents that otherwise would not have been reached; and (3) digital participation is complex to
organise, stimulates a reciprocal decision-making process that potentially facilitates a deliberative democracy,
and is less valued by organizing actors with a top-down governance approach.
Whether due to the use of VR technology, the 360˚ imagery, or the presence of the voting-support team, the
municipality succeeded with their approach to involve citizens in the participatory design and voting process.
The municipality’s effort to set up the voting process and to hire experts to work with residents on creating the
3D models has resulted in the involvement of nearly 10% of the population in the decision-making process –
much more than expected, in the experience of the municipal representatives, with traditional means, sending
letters and inviting people to look at 2D drawings of proposals. The use of realistic visualisations that can be
easily assessed by citizens, presented through user-friendly technology, enabled a large and diverse audience to
participate. This resulted in greater visibility of municipal efforts to enhance the living environment of citizens
and is therefore an important step in increased civic engagement in municipal policy-making and
implementation.
Sending the voting-assistance team into the neighbourhood, with the VR headsets, has attracted a large number
of residents also during the final week of voting, when very few residents still took the initiative to vote by
themselves. Observations and experiences of the voting-support team indicate that the sessions with the VR
headsets took much longer than those with the paper maps. This may be indicative of a correlation between
residents’ engagement and the type of interaction voters had with both the medium and the support team. The
extra human attention given by the team, a natural part of instructing participants, possibly leads to more
engagement. Many voters mentioned the opportunity to try out the VR device to view plans for their own
neighbourhood as a reason for their participation – a motivation that the support team quickly picked up to
convince passers-by to partake. We hypothesise that investing in novel technology can help attract citizens to
participatory design projects.
The use of 3D modelling during the co-design sessions also had a positive impact on the workgroup’s
engagement. There was a sincere effort by the municipal representatives to listen to citizens’ opinions. Citizens,
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taking a serious interest in the policies that determine their living environment, were willing to learn about legal
and budgetary restrictions, thereby engaging in a true participatory process. This raises the hopes for the district
director’s ideal of handing over the care for the park (at least partially) to the citizens: citizen control, the
‘highest’ form of participation according to Arnstein (1969).
Regarding the effectiveness of VR for making informed decisions, using the VR headset did not give voters more
confidence about their vote, compared to other digital means or compared to paper. However, rather than the
nature of the device, the presence of the voting support team did significantly increase voters’ confidence about
being able to see the differences between the variants of the park.
In terms of organizational capacity, VR technologies were new to all actors involved in organizing the
participation process. This implied intensive cooperation. Most actors shared the same discourse on
accountability, namely that government should respond to calls of inhabitants in a democratic way. This
discourse of Societal Resilience governance was not intrinsically shared by two actors, who practiced discourses
of other modes of governance. In Public Administration, the practice of accountability is shaped by formal
representative and legislative bodies, unlike full procedural transparency towards the public in Societal
Resilience governance. In Network Governance, the process of cooperation matters more than transparency
towards the public. These different views on accountability within different discourses explain procedural
hiccups during the organization of the e-governance process and indicate the importance of discourse analysis
in understanding complex processes of governance.
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