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Abstract. Recent disputes over public construction projects show that the pub-
lic is interested in urban development. When construction projects lack com-
munication about its impact, agenda and costs, citizens might feel overheard
and protests may arise. As a consequence, trust in public administration and
politics could suffer serious damage. Following the idea of digital government,
it is crucial not only to replicate and digitize established participation proce-
dures, but rather to include new possibilities that e-participation offers. In this
article, we present preliminary results of a qualitative study on using augmented
reality for e-participation. Based on the study’s results, we derive meta-
requirements for an e-participation application employing this technology. In-
terestingly, our empirical findings suggest that users only seek information via
the application up to a certain level of participation.

Keywords: Digital Government, E-Participation, Qualitative Research, Aug-
mented Reality

1 Introduction

Public debates over significant public construction projects in Germany such as the
Stuttgart train station, the Hamburg concert hall and the Berlin Monument to Freedom
and Unity show that citizens are interested in construction projects within their urban
environment and develop their own opinions about them. These examples show that
when construction projects lack communication and, in turn, citizens feel overheard,
disputes and protests can arise which might affect the overall trust in public admin-
istration and politics [1, 2]. One solution to this problem might be to involve citizens
better in the initial project development. Following the idea of digital government [3],
governing processes should be transformed to the digital age not only by replicating
and digitizing established procedures, but rather through employing new digital op-
portunities. Some research has already shown the innovative opportunities that digital
technologies can provide for e-participation [4], such as using wearables [5] and pub-
lic displays [6] for e-participation. In this short paper, we focus on Augmented Reality
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(AR) technology, that has become increasingly accepted in consumer markets [7].
Although several studies on the use of AR in the field of consumer decision-making
exist [e.g., 6-8], there does not seem to be sufficient research on the implementation
of AR in the public sector. We will show preliminary results from an ongoing study
about the implementation of AR in civic participation processes for public construc-
tion projects. Therefore, the paper is guided by the following research question (RQ):
Whether and to what extent does the use of AR technology in the planning and design
of construction projects increase the citizen’s participation in and acceptance of
public projects?

To answer this question, we conducted interviews with stakeholders involved in an
AR-e-participation project in the city of Karlsruhe. In the city’s zoological garden,
they are planning to build a new enclosure for ring-tailed lemurs, which should be
built on an already existing island in one of the zoo’s lakes. The lemurs will move
freely on the island and the island itself will become accessible for the visitors via
bridges. The island-enclosure is an architectural novelty for the zoo, which is why
they would like to involve the visitors in its construction process. Although Karlsruhe
operates the zoo, the construction will be financed through private donations. The e-
participation project aims at programming an AR application (app) that enables citi-
zens to participate in the development of the enclosure on the island and get a feeling
for its accessibility. The app allows participants to see different versions of the enclo-
sure as well as submit their feedback, comments and design suggestions. The app runs
on smartphones or tablets and is controlled by lifting, lowering and turning the device.
We chose this use case because both, the zoo and the city, are interested in testing
new ways of participation in this construction project, while certain details of the
enclosure are still up for discussion and modification. Public construction projects
typically involve numerous stakeholders. It also applies for this use case, which is
why it offers a high degree of generalizability. Following the Design Science Re-
search Methodology (DSRM) [11], we start with the initial activity “problem identifi-
cation and motivation” and thereby derive meta-requirements for the AR e-
participation app. With these meta-requirements we contribute to research on the
design of AR-based apps that enable e-participation.

2 Theoretical Foundation: E-Participation and AR

As a subdivision of digital government, e-participation research focuses on the role of
citizen engagement with the government. As defined by Macintosh [12], e-
participation gives citizens an opportunity to participate in and influence policy deci-
sions using information and communication technologies (ICT). Sanford and Rose
[13] use Habermas’ arguments on the importance of “effective communication and
informed decision making” [13 p. 406] for democracies in their literature review
about e-participation. The spectrum of public participation suggests five steps of par-
ticipation: informing, consulting, involving, collaborating and empowering the public
[14-16]. In our study, we use these steps to deduce our meta-requirements.

The theoretical origin of AR goes back to the 1960s [17], while its practical appli-
cation followed 30 years later [18] and only entered the mass market in recent years.
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We follow Azumas [18] definition, who defines AR as a real-time 3D visualization
that combines real surroundings with virtual elements. Information like text objects or
images can be displayed via different types of hardware [19]. Using AR for the visu-
alization of construction projects in e-participation contexts is an almost self-evident
idea, since architects are already producing CAD models, which can be easily
adapted. Those visualizations might give a better understanding of the construction at
the site. Existing research emphasizes the potential of AR for participation processes,
e.g. in landscape architecture [20] or for its application in urban planning [21], but
does not include forms of e-participation. The scientific relevance of this study thus
flows from the lack of comparable IS research. There is no research on the possible
benefits of the use and design of an AR e-participation app.

3 Research Design and Data Collection

Our research follows a Design Science [11] approach. Within this approach, we use a
mixed method design consisting of a qualitative research (QR) study focusing on
problem and motivation identification (first activity) and a quantitative study that
evaluates the prototype of the e-participation artifact (fifth activity) [11]. Within this
short paper, we only report first results of the QR study, which was conducted follow-
ing Kaiser’s [22] approach. The data collection took place in June 2019. For the inter-
views, which we recorded, our guideline was transparent in its structure to the inter-
viewees. To assure a minimum level of common knowledge, the interviews began
with an introduction into the technology, in which we informed the participants about
AR and gave them the possibility to test it with a simple prototype: To illustrate AR,
we presented the interviewees with a postcard with markers that activated an AR-
visualization of a construction project. Further, a head-mounted display was used to
demonstrate VR to the interviewees by showing them a panorama view of the con-
struction project. Thereby, the interviewees could familiarize themselves with the
technologies and the ways the latter can be used for the visualization of construction
projects. We asked the interviewees about the relevance [23], acceptance [23, 24],
incentive concepts [23] and their possible degree of participation [14, 15] in an AR-
based e-participation app. We executed 20 face-to-face semi-structured interviews
with 27 participants (some were conducted with groups of up to three people) repre-
senting the different stakeholders (zoo management and employees (37%), visitors
(26%), friends of the zoo association (11%), city council members (15%), city em-
ployees (4%) and software engineers (7%)). The median age of the interviewees was
45 years (min. 18, max. 80) and among the interviewees were 51.85% female.

4 First Results and Meta-Requirements

The interviewees showed high interest in AR despite having had only little previous
knowledge about the technology. We also observed interest in using AR for e-
participation and exploring new ways of visualizing construction projects. Partici-
pants tend to associate AR with fun and games (some specifically with PokemonGo).
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Different interviewees expressed their wish for the app to be open-source and as bar-
rier-free as possible. The interview guideline used the mentioned spectrum of partici-
pation [14] to find out about the degree of participation and the willingness to use an
app to participate in a construction project. We sub classified the answers in four
response options (yes, no, maybe, no response). If it comes to voting (24% maybe,
4% no), participatory budgeting (11% maybe, 27% no) and submitting design sugges-
tions (19% maybe, 33% no) some interviewees are questioning their own competence
to participate. Furthermore, the interviewees showed skepticism towards online-
discussions, and preferred non-virtual public debates instead. The participation levels
of receiving information (89% yes), giving feedback (85% yes) and donating for a
project (78% yes) were assessed positively. Our empirical results therefore suggest
that users only seek information and participation through the app up to a certain
level. Based on the study’s results, we derive meta-requirements for an e-participation
app, which employs AR:

Table 1. Meta-Requirements (MR) for an e-participation application using AR

MR Description
Motiva- MR-1.1 Possibility to access the app easily and to navigate efficiently to the
tion desired objective

MR-1.2 Possibility to access the app as barrier-free as possible (e.g. via differ-
ent end devices) and to guarantee that individuals with lower experience
levels (e.g. higher age) do not feel excluded

MR-1.3 Possibility to stay involved in the project through gamification

Infor- MR-2.1 Possibility to show visualizations with AR
mation MR-2.2 Possibility to put the participation items in a broader context of con-
tent
Empow- MR-3.1 Possibility to empower the users to feel able to participate esp. when
erment it comes to voting, participatory budgeting and submitting design suggestions
Trans- MR-4.1 Possibility to learn about the initial motivation of the participation
parency process
MR-4.2 Possibility to stay informed and involved after the initial participation
process

MR-4.3 Possibility to have a fully transparent donation process
MR-4.4 Possibility to learn about the data usage

5 Outlook

In this paper, we presented first results of our study, which helped us to identify prob-
lems and understand motivations in our DSRM-cycle. We will continue with defining
objectives (activity two) and designing and developing the artifact (activity three)
[11]. Moreover, we established meta-requirements for the development of an e-
participation app using AR, especially for construction projects in the public sector. In
further research, we will continue the structured content analysis of the collected data
by transcribing and coding the interviews entirely and will expand the analysis so as
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to include data about the usefulness of VR for e-participation. We thereby hope to
find out more about the expectations, possible challenges and the potential of these
technologies for e-participation.
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