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ABSTRACT ARTICLE HISTORY
Virtual geographical environments (VGEs) are being used to represent our Received 18 January 2022
sense of place through the application of extended-reality or cross-reality Accepted 29 March 2022
(XR) technologies with a focus on technological advancement and

immersion. In light of this, we propose that an expanded and L .

. T . X L X iterary placemaking;
interdisciplinary understanding of the concept of immersion is required immersion; extended-reality
to facilitate an understanding of spatial data to a broader audience. The (XR); virtual geographic
potential of focusing on narrative immersion and literary placemaking environments (VGE); urban
in VGEs is discussed to evoke a stronger sense of place and a feeling of planning

presence and belonging in users. This paper seeks to highlight the

unique affordances and potentialities of XR narrative style GIS digital

representations through an interdisciplinary theoretically lead analysis

of outputs created by the Building City dashboards project towards the

goal of expanding audiences of non-specialist stakeholders in urban

planning processes.
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1. Introduction

Virtual geographic environments have attracted the attention of researchers from various fields for
more than two decades (Chen et al. 2017). They were defined by Lin and Gong (2001) as ‘environ-
ments pertaining to the relationship between post-humans and 3-D virtual worlds’. The concept of
merging geographic data and virtual environments can also be connected to the work of MacEach-
ren et al. (1999), where it was named geospatial VE (GeoVE) and imagined as a tool for producing
‘super environments’ that would allow users to experience things that are not visible and beyond
control in the real world. This focus on user experiences is also visible in Lin and Batty’s (2009)
working definition of VGE, which highlights the deep embedding of the user that is not typical
for the standard deliverables and uses of GIS. Lin et al. (2013) propose further positioning VGEs
as the next step of geographical analysis, beyond the maps and GIS systems, that will overcome
some of their deficits in providing geographical knowledge. In this sense, VGEs are built for geo-
graphic understanding and problem-solving tasks by aiming to virtually augment users’ senses and
allow for almost first-hand experience through simulations and collaborative experiments (Lin et al.
2013, Chen et al. 2017). While contemporary VGEs employ many technological functions that
include multi-channel human-computer interactions (HCIs), distributed modelling, simulations,
and collaboration, it is still the geographic environment that plays a central role (Chen and Lin
2018), and its understanding by the user is the main purpose of their creation.
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In search for appropriate visualisation and display methods for VGEs, the attention has been on
immersive technologies from the extended reality (XR) spectrum (Céltekin et al. 2020), especially vir-
tual reality (VR), that were seen as promising interfaces for 3D visualisations and collaborations (Lin
and Gong 2001; Chen and Lin 2018). This attention followed a period of heightened interest in VR
within the GIS community (Haklay, Fischer, and Unwin 2002). The use of VR in geospatial appli-
cation continued to be investigated, mainly in the field of VGE (Huang and Lin 1999; Lin et al.
2013; Voinov et al. 2018), as it can be seen as beneficial to visualise multi-scale and multi-dimensional
geographic phenomena (Havenith, Cerfontaine, and Mreyen 2019; Li, Zhu, Fu, Zhu, Guo, et al. 2021).

From a VGE design and development perspective, XR-based virtual environments have several
advantages — from allowing natural depth perception to intuitive hand-based interactions. Also, the
availability of modern game engines like Unity 3D or Unreal makes it much easier to design 3D virtual
worlds (Keil et al. 2021). However, the primary affordance of XR, and VR in particular, is the ability to
induce immersion. It is generally assumed that immersion and the feeling of presence within virtual
environments can induce an emotional response from the viewer/user and that this, in turn, can
help with absorbing spatial information (Hruby et al. 2020; Winn et al. 2002), supporting the experi-
ence that more closely resembles a ‘real’ environment. In defining geovisualised immersive virtual
environments (GeoIVE) Hruby and co-authors (Hruby, Ressl, and del Valle 2019) generalised that rea-
listic representation at a 1:1 scale is necessary. However, as stated earlier, this paper argues that immer-
sion is one of the most essential features of VGE that needs to be more deeply discussed, particularly
with an interdisciplinary approach. Immersion and presence, while often used interchangeably, are not
the same (Evans and Rzeszewski 2020) and there are different processes that can lead to achieving them
by the user. While in the field of GIS, we often assume that better technological tools are all we need to
improve immersion (Slater et al. 1996) and, in turn, induce presence, it is also true that there are many
existing methods that achieve the same goal within the field of arts and humanities. Technologically
oriented works of art such as VR and AR installations rely on what can be called a humanistic
sense of place to evoke, more effectively, in the viewer/user feelings of presence and belonging. A nar-
rative style approach in XR visualisations compared to the high-fidelity digital twin mirror worlds his-
torically found in VGEs engages with the semiotic space of virtual environments similarly to literary
texts. A mirror world involves integrating multiple forms of technology such as mixed reality smart
spaces and the Internet of Things. Mirror worlds occur when analogue or physical objects have a digital
counterparts or digital twins that can be engaged and acted upon by humans such as can be found in
XR (Ricci et al. 2015, 60-63). Ricci, Tummolini, and Castelfranchi (2019) outline that mirror worlds
are useful as conceptual models that indicate likely future trends of augmented societies. However,
without the capacity to provide an immersive, engaging experience the potential efficacy of the
environment is diminished. Therefore, immersion is not necessarily brought about by fidelity to the
analogue twin, but rather in the capacity for an affective or evocative connection with the user allowing
them to fully engage in the virtual environment. This is the concept that we think is worth exploring
further within the VGE discourse and practice.

The main aim of this paper is to examine humanistic sense-of-place approaches in the design of
VGE as a non-technical tool for increasing immersion, thereby offering the opportunity for an
increased non-specialist audience engagement in urban planning processes. The urban planning
domain has been chosen because it often involves VGEs that are constructed to facilitate spatial
understanding and to be used by a broader public. The usefulness of VGEs in this respect has
already been acknowledged by city planners (Kitchin, Coletta, and McArdle 2020). Still, the discus-
sion we present here is valid for a wide range of domains. This paper focuses on the virtual environ-
ments constructed using VR modes of display, but the proposed approach can also be adopted in
other 2D and 3D displays. Similarly, we use examples that are based on text, which is recognised in
cartographic tradition as a tool that can convey meaning beyond the information carried by sym-
bols alone (Kraak 1999), but it is but one of the tools in narrative placemaking. We construct our
discussion by taking a closer look at the current relationship between VGEs, XR technology and
urban planning, and reviewing the rich field of relevant concepts of immersion and presence.
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We then proceed to introduce the humanistic concepts of narrative immersion and literary place-
making through a discussion of a case study, The Data City (BCD 2021). We conclude by analysing
the potential of this method for VGE in urban planning and present an outline of a research agenda.

2. VGE and XR in urban planning

VGE:s are well suited for planning purposes (Lin and Gong 2001) and Chen and Lin (2018) ident-
ified ‘predicted and planned future geographic environments’ as one of the three main types of
VGEs. Virtual environments bring to urban planning several advantages. Firstly, they provide a fra-
mework for integration, modelling and visualisation of many different layers of data from simu-
lation of human behaviour (Mekni 2018; Shen et al. 2018), through environmental hazards (Li,
Zhu, Zhu, Guo, et al. 2021; Yu et al. 2021), water polution (Rink et al. 2018) to whole urban ecology
(Ma et al. 2020). Secondly, they can position stakeholders of planning processes in the common
geographical frame of reference with familiar scenarios and clear access to information (Li, Zhu,
Fu, Zhu, Xie, et al. 2021). This is valid for both participating experts and a wider public (Lin
etal. 2013) and allows the possibility of social factors being incorporated into decision-making pro-
cesses (Goodchild 2009; Mania et al. 2010). Improving collaboration can be seen as a good solution
to mitigate some of the common deficits of public participation in urban planning (Howard and
Gaborit 2007) as VGEs can foster mutual communication (Ball, Capanni, and Watt 2007). Another
important factor is emotional engagement. Realistic VGEs can bring into collaborative planning
emotional aspects of engagement (Koutsabasis et al. 2012; Coltekin, Lokka, and Boér 2015) that
are even more pronounced when VR is employed as a display technology instead of a screen
(Jiang, Maffei, and Masullo 2016; Meenar and Kitson 2020). XR has been seen for a long time as
a promising avenue of evolution within the field of urban planning (Kamel Boulos et al. 2017;
Batty 2008) and the slow but steady technological advance allowed for renewed interest and success-
ful implementations. Examples of XR use in VGE such as flood dynamic visualisation with AR and
printed models (Zhang et al. 2020), debris flow representation with AR (Li, Zhu, Fu, Zhu, Xie, et al.
2021), or a large-scale disaster visualisation with mobile VR (Zhang et al. 2022), show how the per-
ception of the environment can be improved through technology. While visualising of socio-
environmental models with XR and VGE needs to be properly designed to be beneficial (Voinov
et al. 2018), the potential rewards are promising. From a practical point of view, XR often overlaps
with the concept of VGE (Chen et al. 2017) and is sometimes used interchangeably. VGE is how-
ever, a much wider theoretical framework - not all VGEs are created using XR technology and not
all XR solutions can be considered VGE, as they are often focused mainly on visualisations. How-
ever, there are many examples of XR and VGE concepts being successfully applied for management
and planning of cities. They can be employed toaccess places that cannot be reached in material
space (Portman, Natapov, and Fisher-Gewirtzman 2015) and interact with objects that only existing
as planned possibilities (Cirulis and Brigmanis 2013). They excel as multisensory community plan-
ning platforms (van Leeuwen et al. 2018). In Canberra VR based Esri City Engine has been used to
visualise the effects of light rail development (Schubert 2017) and recently in London’s Square Mile
new planning proposals can utilise detailed digital twin model of Square Mile to gauge the potential
changes (VU.CITY 2021). In almost all of the above examples the immersion and presence induced
via the use of VGEs and VR plays a prominent role as an affordance of the medium, even when this
is not explicitly stated. In the next section we look at immersion and presence and their role in med-
iating spatial experiences.

3. Immersiveness and presence in virtual environments

Immersion is the most frequently used term to describe the experience desired by the creators of
virtual environments (Konecny 2011; Keil et al. 2021) and virtual reality in general (Evans 2018;
Slater 2018). This includes VGEs and while here we are focusing on immersive-VGEs constructed
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using XR technology, it is worth mentioning some of the types of immersion (see below) that are
applicable to non-immersive environments. In literature related to VGE immersion as a concept is
either included explicitly like in MacEachren et al. (1999) as one of the 4 I's and ‘human immersion’
in the work of Chen et al. (2017) or even more commonly non-directly, by references to users being
able to ‘feel it in person’ (Lin et al. 2013), ‘naturally experience virtual scene’ (Lii et al. 2018) or being
‘deeply embedded’ (Lin and Batty 2009). Closely associated with immersion is presence, which we
think in the context of VGEs can be even more important as it is a prerequisite for generating the
sense of place. The main difference between immersion and presence is that the latter is seen as a
subjective, psychological experience, and the former is a function of the technology that is being
used in a given implementation (Nilsson, Nordahl, and Serafin 2016). Immersion is a nebulous
term, but it seems that within the fields of VGE research and development it is most closely associ-
ated with the technological fidelity of the system. Slater (2003) defined this kind of immersion as
‘technological feature, measure of the capability of a given system to replace physical space with
virtual environment’ and we will use the term ‘system immersion’ (Slater 1999) as a reference
for this. Within this point of view immersive system can in turn generate the feeling of presence
in the user. Presence is often seen as a shortened version of ‘telepresence’, a term that was coined
by Minsky (1980) to describe the sensation of ‘being there’ in some remote location. It has been
associated with virtual environments since the realisation that this remote location can be entirely
virtual (Sheridan 1992; Berkman and Akan 2019). International Society for Presence Research
define presence as:

Presence (a shortened version of the term “telepresence”) is a psychological state or subjective perception in
which even though part or all of an individual’s current experience is generated by and/or filtered through
human-made technology, part or all of the individual’s perception fails to accurately acknowledge the role
of the technology in the experience. (ISPR 2000)

This is similar to the classical definition of Lombard and Ditton (1997) where they describe the
presence as ‘the perceptual illusion of nonmediation’. In those conceptualizations of the presence
the place of system immersion within virtual environments is the main enabling factor. If the
fidelity of the system is high enough, the immersion of the users can be deep enough to make
them feel like they are in a different place.

Perhaps the most interesting perspective of presence regarding VGEs is given by Slater and his
co-authors (Slater et al. 2009). They describe it as a phenomena that manifests itself when a person
responds to virtual stimuli in a similar way as they would to unmediated ones. Slater (2009) also
proposes that this illusion is created by the simultaneous occurrence of two perceptual illusions:
place illusion and plausibility illusion. The first one creates the feeling of being in another place
when a person can be otherwise sure that this is not the case and the second one is that the situation
a person is in is real, despite the knowledge that it is entirely fictional. The illusion of place is also
mentioned in the conceptualisation of presence given by Biocca and co-authors, of a ‘phenomenal
sense of “being there” including automatic responses to spatial cues and the mental models of
mediated spaces that create the illusion of place’ (Biocca, Harms, and Burgoon 2003).

We think that the ability to induce this sense of presence and illusion of place is one of the fea-
tures, which when implemented properly within VGE design can greatly increase its usefulness.
Chen and Lin (2018) observe that while XR can provide more realistic and natural environments,
it still needs to adhere to geographic laws, rules, and knowledge to be considered a digital geo-
graphic environment. We agree with that observation and add to this the notion that to naturally
experience VGE in a fashion similar to material environment, we also need to provide for the user
the ability to experience an affective sense of place. Participatory members of the public or smart-
citizens may not be able to accurately read a graph and identify meaning from the contents of a
VGE. So, to find other ways to engage citizens in VGEs and incur and greater engagement of spatial
understanding the VGE must explore all aspects of immersion to induce the feeling of spatial pres-
ence and affective sense of place. Only then, when there is a possibility of forming an emotional
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response to space that is meaningful and embodied, a sense of place can be formed as a natural way
people perceive their spatial relation and affective connection to their environment.

How exactly to provide such experience in practice is another question that we think requires
more attention. The notion that further technological development can improve immersion and
in turn provide an increased feeling of presence is often assumed, especially when it means adding
XR display capabilities to a system (Slater et al. 1996; Edler et al. 2018). While there is some research
that confirms that XR based virtual environments with higher levels of system immersion can pro-
vide increased presence in comparison to a low-immersive visualisations (Hruby et al. 2020), there
are also studies that shows that this effect is at best medium sized (Cummings and Bailenson 2016).
However, system immersion is not the only type of immersion. It has been shown that analogue
media can provide spatial presence through mechanisms other than system immersion (Schubert
and Crusius 2002) and immersion itself can be seen as a subjective experience in a somewhat similar
fashion to presence. One of the more widely known such conceptualizations is the Witmer and
Singer (1998) definition of immersion as a ‘psychological state characterized by perceiving oneself
to be enveloped by, included in, and interacting with an environment that provides a continuous
stream of stimuli and experiences’. This state can be the result of using technology such as XR
but may be as well caused by narratives and stories. Adams and Rollings (2006) provided a term
‘narrative immersion’ to describe this phenomena: ‘the feeling of being inside a story, completely
involved and accepting the world and events of the story as real’. The narrative depictions of
locations and scenery bring what Ryan called (2001) a spatial immersion. This feeling is akin to hav-
ing a sense of place and emotional response for virtual scenery (Ryan 2001). In game environments
and similar situations where users have a task before them to complete, immersion can be also
caused by the focused attention toward achieving this goal. Ermi and Mdyra (2007) propose that
this kind of immersion is ‘at its most powerful when one is able to achieve a satisfying balance
of challenges and abilities’. This is also similar to the concept of flow used to describe the experience
of gaming in general (Csikszentmihalyi 1990). However, the connection between flow and spatial
presence has been debated (Weibel and Wissmath 2011).

Nilsson, Nordahl, and Serafin (2016) have proposed an elegant taxonomy of existing conceptu-
alizations of immersion that is constructed with three axes: system immersion, narrative immer-
sion, and challenge-based immersion, that represent factors in creating presence. Within this
three-dimensional space the feeling of presence can be placed in one of more areas, depending
on the importance of the factors involved in its creation. This importance varies according to
the preferred theoretical model, perceptual capabilities and mental state of the user and other exter-
nal factors. What is however important in regard to the VGE development it is clear to see that it
would be beneficial to include other kinds of immersion beside the system immersion. Narrative
immersion in particular is a promising avenue of research in this direction as it can be applied
to a wide range of uses within VGE applications.

4. Narrative immersion & literary placemaking

Narrative immersion and the placemaking potential it brings both rely on various understandings
of human spatiality. Ryan, Foote, and Azaryahu (2016, 6) note that the science and humanities use
the terms of space, place and ‘sense of place’ in a number of ways. These terms are central to the
work of geographers but also to writers and virtual reality developers. In 2015, narrative theorist
Marie-Laure Ryan alludes to the human geographer Yi-Fu Tuan’s celebrated concepts of both
space and place as contrasting entities. Ryan explains that space is abstract, whereas place concerns
itself with a ‘concrete environment invested with emotional value’ (Ryan 2015, 87-89). Similarly,
interaction design researchers Harrison and Dourish (1996) choose to further differentiate between
human concepts of space and place. Space, they suggest, relates to the structure of the world, the
three-dimensional environment in which we inhabit. However, in their theory of place, they con-
trast cultural understandings with those which frame innate human-behaviour (Naji, Young, and
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Stehle 2018, 3). Furthermore, given the expanded space dimensionality in virtual environments
movement can now be used as a social language (Murray 2017, 184). In fact, Janet Murray proposes
that for genres beyond narrative, we can identify four affordances - the procedural, the participa-
tory, the encyclopaedic, and the spatial - that together support new forms of interactivity and
immersion (Jenkins, Lashley, and Creech 2017, 1068).

Mundell (2018) explores literary placemaking through the eyes of the creator, she believes that
creative writers face a unique challenge in that they must ‘imaginatively evoke textual place in a way
that resonates meaningfully for a diversity of readers’. Mundell talks of how ‘places and stories are
innately entwined’ and her paper ‘Crafting “Literary Sense of Place”: The Generative Work of Lit-
erary Place-Making’ offers a model of ‘place-oriented experiential techniques’ (POET) that lists five
modes: Retrospective techniques, Immersive techniques, Collaborative Techniques, Vicarious tech-
niques and Nebulous techniques. These modes, Mundell argues can be used to demystify and the-
orise the process of literary place making. Meg Mundell (2018, 10) explains that creative writing is a
literary form of place making. Could then these same techniques be applied to a kind of ‘virtual
placemaking’ based on real geographical space such as those digital landscapes that can be found
in VGEs? It is notable too that Mundell lists immersive techniques are being a prime component
of literary placemaking in a similar fashion to virtual placemaking.

Immersive techniques (being present/encountering place: using direct encounters with place): site visits offer
writers an immediate sensory and emotional engagement with place. Planned site visits and photography are
central to Birch’s practice, but happenstance and serendipitous place encounters can also yield creative divi-
dends (Mundell 2018, 10).

5. Case study of Data City

Data City (BCD 2021) is a digital exhibition and interactive installation output from the Building
City Dashboards (BCD) research project,’ that features a variety of digital city data dashboard tech-
nologies and solutions that include data visualisations projected onto 3D printed scale models of
Dublin and Cork cities (Figure 1). The Data City (BCD 2021) interactive installation component
is an example of a spatially augmented reality (Bimber and Raskar 2011) that uses projection map-
ping process. The model’s physical dimension are 3.5 x 2 m in which yield an accurate topographi-
cal representation of 28 sq km of urban area at a scale of 1:2000, yielding a representation of
28 sq km of terrain in each model. The installation can be used to show air quality and noise levels,
building use classifications, geodemographic analyses, AirBnB properties, historic maps, the Urban
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Figure 1. 3D printed model of Dublin City created by the BCD project.

Atlas maps of urban land use and a simulation of Luas tram movements (BCD, Online) (Figure 2).
The public exhibition was due to be staged in the summer of 2020 but due to Coronavirus pandemic
lockdowns it was instead staged privately and locally on campus in Maynooth University and docu-
mented and transferred online to the project’s web site at https://dashboards.maynoothuniversity.
ie/exhibition/.

In Data City (BCD 2021) the user can examine a rigorously designed and developed 3d printed
model of Dublin city developed by an interdisciplinary team of Geographers and Media Studies
researchers. The River Poem (Naji, Freeman, and Linnane 2019) is a kinetic text piece that makes
up part of the Data City exhibition and installation and is a useful example to discuss in more detail
as it incorporates some of the concepts that were introduced above. It is an example of a digital text
that is spatially situated in the same way that urban planning VGEs are but also incorporates some
aspects of literary placemaking and multimodal communicative dimensions as can be found in the
field of digital multimedia in the form of kinetic text and atmospheric audio. The River Poem is a
digital poem made by Jeneen Naji, Pauric Freeman and Mark Linnane made in collaboration with
the BCD project. This digital piece projects snippets of text generated by the Generative Pretrained
Transformer 2 machine learning algorithm onto a 3D model of Dublin City (Figure 3). The words
themselves were generated by a GPT-2 machine learning algorithm that was trained on James
Joyce’s Finnegan’s Wake.

The River Poem intends to offer audiences an alternative approach to viewing the city by project-
ing words onto the Building City Dashboard’s 3D model. The Building City Dashboards research
project sought to determine how to build more extensive and effective city dashboards by extending
data visualisation tools and investigating novel forms of multimedia interaction, including the pro-
jection of data onto architectural models, and converting data into audio-textual forms. Snippets of
phrases were removed from the algorithm’s output by the human authors and then placed in a
spreadsheet. Python code in TouchDesigner software then randomly selects a new quote from
the spreadsheet at specific intervals and places it into a queue. This queue forms a long string of
text which is animated along a path that follows the route of Dublin’s River Liffey. When a
quote reaches the end of the path, it is automatically swapped out for a new random quote.
Using texture instancing in TouchDesigner kept processing power to a minimum and each letter
is generated only once and instanced each time it is used in the long string of text. The path is
also dynamic, as it can be edited in real-time to fit into different scenarios. The addition of kinetic
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Figure 2. Open data visualisations projected onto 3D printed model of Dublin City (BCD 2021).

text that draws on a well-known literary text mediated through the digital apparatus and algorithms
combined with sound effects of running water which help evoke a sense of place in the user mean
that although the user is not fully immersed in a technological sense as one would be in a XR head-
set, because of the addition of the literary design elements, a type of narrative immersion is
achieved. This has the potential to enrich citizen understandings of place and therefore contribute
to more effective and engaged urban planning processes. As Gall and Haxhija (2020, n.p.) argue,

by using stories as a form of planning, planners can overcome many hurdles in current planning outreach by
expanding their set of practical tools, becoming more vigilant and critical toward the needs of communities
and opening up to a more diverse political discourse.

Data City (BCD 2021) and The River Poem (Naji, Freeman, and Linnane 2019) are components of
the BCD project which also incorporated a digital planning platform that comprised of a visualisa-
tion tool, a separate database, a dedicated applications for aggregating real-time data, and an API
that allowed software integration. This system enabled planners to explore data related to 59,000
individual buildings in Dublin such as information on property price, the AirBnB rental market,
local heritage, demographics, natural assets and environmental factors. In addition, real-time
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information on transport and social media was provided. In essence they have access to a large scale
VGE that was constructed for urban planning purposes.

What is interesting about the components of Data City (BCD 2021) is the incorporation of
aspects such as The River Poem (Naji, Freeman, and Linnane 2019) which are designed to
incorporate non specialist stakeholders into a Geographical Information System audience.
This is evident in not only in the overall Data City exhibition (BCD 2021) but also the XR
components such as the Mixed Reality Planning Tools, as well as the web-based components
of the BCD project’s city dashboards online. The development of the online dashboards used a
user centred design approach to develop user personas that ranged from novice to end-users to
advanced users (Young, Kitchin, and Naji 2021). In a similar way that the BCD project’s dash-
boards seek to create web-based dashboards that are designed in a more inclusive fashion with
a UCD approach in order to incorporate non specialist stakeholders in order to avoid consen-
sus bias (Young, Kitchin, and Naji 2021) then so too must XR VGEs incorporate aspects of

Figure 3. The River Poem is a projected AR installation that merges narrative — based immersion with 3D models and data visu-
alisation (Jeneen Naji, Building City Dashboards).
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narrative immersion and humanistic sense of place rather than focusing solely of further devel-
oping technological immersion and 3D model fidelity.

6. Conclusions and discussion

In this paper, we examined the method of merging storytelling approaches and XR VGEs to form a
more meaningful and informative experience for the user, according to the goals of VGE develop-
ment, and in order to increase stakeholder engagement in urban planning processes. Urban plan-
ning is already incorporating storytelling methods to engage citizens (Rojas 2018). This paper takes
this a step further by examining the integration of XR technologies in this space by examining a
small ‘cyberspec’ of examples.

We have proposed that the reliance on only high fidelity XR spatial data, while common, is only
one of the possible approaches in XR VGEs. If we want VGEs to be helpful and usable for a wide
range of users, we may need to consider a broader range of tools. As Chen and Lin (2018) pointed
out, a geographic environment, with its set of spatial laws and relations, is the most crucial constitu-
ent of VGE. Moreover, people are accustomed to perceiving geographic environments via their
senses and through the mediating influences of more affective and humanistic concepts such as
sense of place and place attachment. Meaningful places are an essential part of framing our spatial
understanding and behaviour. Dawkins and Young (2020) proposed that it is vital to maintain both
contextual and affective links to material places when constructing virtual environments aimed at
garnering participation and engagement with communities and members of the public when tack-
ling urban issues. Virtual non-places can often have no emotional effects on users, which harms
their ability to feel present — being in another world and place. It may be suggested that this can
also influence the willingness of participants to immerse fully, which results in the critical com-
ponent of presence and embodiment being missing. In addition to this, the worlds created within
virtual environments are always imperfect when compared to ‘reality’ as the current state of the
technology is far from reaching the immersiveness of the everyday spatial experience, which
involves the full spectrum of senses. This imperfection is not as crucial for uses such as VR gaming,
but when the representation of the geographic environment is the main goal, the situation is quite
different. The reason we need to create a high fidelity VGEs is that we want to facilitate understand-
ing of complicated processes and relations that take place in a material world, and this deeper
understanding relies in large part on the immersion and presence. Immersed users can perceive vir-
tual environments through natural laws and chains of causes and effects that they already know. In
empirical studies, it has been shown that immersion helps with the learning process, especially
when the complication of a given system is high (Schuchardt and Bowman 2007; Winn et al.
2002). In essence, we propose to supplement the VGE virtual placemaking capabilities with the
use of narrative immersion techniques found in the field of literary placemaking as shown in the
case study Data City (BCD 2021).

The practicality of this is strongly dependent on the planned application and skill levels of users
of a VGE. It may not be as beneficial for expert systems and academic studies, where immersion and
presence is not necessary as the users are highly skilled. However, the opposite is true for the
domain of urban planning. Kitchin, Young, and Dawkins (2021) and Gill et al. (2013) outline
that, urban planners believe that VGEs can be beneficial for strategic visioning, pre-planning, public
consultation, and traditional planning practices. In this case we can expect people with various
backgrounds and knowledge to participate in processes that will involve VGE at some point, as vir-
tual environments are increasingly perceived as one of the ways people can engage with modern
cities dataspaces (Dawkins 2017). Therefore, it is important to design semantically deep systems
that will allow space for meaningful engagements, not only for people possessing technological
and domain specific knowledge to interact with the model, but also for people that can only involve
themselves with VGE using place-based approaches that they use in everyday interactions with the
material world.
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However, it is also quite true that too much reliance on narrative immersion can be disadvanta-
geous in some circumstances. As already mentioned, in cases of expert systems and academic
research, high levels of immersion can be either not as beneficial or even harmful for the usability
and usefulness of VGE. Furthermore, as Kitchin, Coletta, and McArdle (2020) remind us, the data
quality in legal planning decisions is essential, evoking a sense of place may not be necessary for
expert users, and the additional narrative content could potentially muddy purely functional pro-
cesses. In some academic research scenarios, the subjective nature of the presence could also make it
hard to evaluate the performance of the technology. Another important issue is the inherent sub-
jectivity of the development process when virtual narrative placemaking techniques are applied.
Emotional bias can be unconsciously introduced by the creator and either directly or indirectly
influence how people perceive virtual representation of geographic locations. It can be especially
problematic in urban planning debates when emotions can be already high and view polarised.

In the last two decades the field of VGE development has constantly been furthering the fidelity
of the representation of the material world and the complexity of data organisation models, simu-
lation capabilities, geocollaboration and geovisualisation potential. In the field of XR research new
innovations and technologies have been introduced that widened the range of possible tools that
can be used to create and re-create virtual environments. At the same time, new conceptions
and theoretical approaches emerged that redefined the way we think about immersion and presence
- why they are important from the human perspective and how to create them in artificial con-
ditions. The suggestions we give here - to introduce narrative immersion into the development
of XR VGEs to expand stakeholder enagement in urban planning processes, lie at the intersection
of those developments. And there is a whole research agenda to be explored in this connection: How
much immersion do we really need in VGE, and in what cases? How does fidelity to the environ-
ment influence immersion and presence? How can we introduce social presence alongside the
spatial presence? Is the sense of place that is induced by VE the same as observed in a material
world? Those and many other questions are worth exploring in order to fully capitalise on the
potential of XR and VGEs. In this paper, we have tried to advance discussion focused on those ques-
tions and position narrative placemaking as a viable tool in the current development of high fidelity
VGE:s that can be used in urban planning processes.
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