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A missed opportunity to implement a 3D digital twin in strategic planning in the 
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ABSTRACT
While there have been academic discussions regarding the strategic and relational shift in spatial 
planning, and the potential of digital geospatial planning support systems (PSS) in this regard, the 
integration between these two has been given less attention. Understanding the obstacles 
associated with this integration is crucial to enhance strategic spatial planning and the 
utilization of geospatial PSS in this respect. To address this gap, the authors examine the 
tensions that arise when the planning systems of three municipalities in Norway intersect with 
the potential capabilities offered by a 3D digital twin. The authors found that the study findings 
not only supplemented those of studies concerned with the implementation gap, but also 
provided more general insights into possible obstacles for a strategic turn in spatial planning. In 
conclusion, they identify five key tensions in the Norwegian planning system that affect the 
uptake of a 3D digital twin.
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Introduction

The potential of geospatial digital planning support sys
tems (PSS) in strategic planning – the possibility to 
explore, analyse, design, and monitor spatial issues 
through handling large amounts of data and also visualiz
ing them – seems to be great (Geertman & Stillwell 2020). 
However, such digital tools have not yet lived up to the 
expectations in real life planning contexts (Geertman 
2006; 2017; Vonk & Geertman 2008; te Brömmelstroet 
& Schrijnen 2010; Geertman & Stillwell 2020; Jiang 
et al. 2020a). Scholars specializing in planning support 
systems (PSS) refer to this as the ‘implementation gap’, 
a mismatch between the supply and demand sides in 
the development of such systems (Vonk 2006; Vonk & 
Geertman 2008; te Brömmelstroet & Schrijnen 2010; 
Geertman 2017), and much analytical concern is focused 
on describing and attempting to understand the reason 

for this gap. Some scholars point to weaknesses in the 
technology or attitudes and skills on the demand side 
(Vonk & Geertman 2008), while others blame an ineffec
tive dialogue between modelers and planning prac
titioners (Pan et al. 2022).

However, despite the importance of understanding 
how and to what degree digital PSS may contribute to 
strategic planning, there is currently a shortage of 
studies that link the studies of PSS – and hence also 
geospatial PSS, which integrates geospatial data and 
technologies – with theories of strategic planning. 
With this gap in mind, in this article we contemplate 
the obstacles encountered when a 3D digital twin 
meets the Norwegian strategic planning system.

After an initial introduction to the research project and 
the concept of digital twin, we provide the theoretical 
foundation for our analysis, highlighting the call for a 
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more strategic role in planning, along with pertinent lit
erature concerning the implementation gap. Thereafter, 
we expound on our methodology and elucidate the 
sources from which our data are derived. Subsequently, 
we delve into the challenges that emerge as the planning 
system envisions the integration of a digital twin for stra
tegic objectives. Finally, we provide concluding remarks 
on how the study contributes to enhancing our under
standing of the intersection between the strategic shift 
in planning and the utilization of PSS.

The planning system facing a digital twin

The empirical basis for this article was laid in the project 
SmartPlan initiated in 2020, one year after the decision 
among the Norwegian municipalities Ålesund, Giske, 
and Sula, which together are defined as the Ålesund 
region for the purposes of this article, to develop jointly 
an inter-municipal master plan for climate, land-use, 
and transportation (Plan for areal, klima og transport, 
PAKT). In the project, an attempt was made to fit a 
dynamic 3D digital twin into the planning process. The 
technology was to be provided by Offshore Simulation 
Centre (and later its subsidiary AugmentCity), which 
over 15 years has developed a world-leading technology 
for simulation and visualization within the offshore 
industry. The ambition was to design and make use of 
this technology to visualize and simulate big data, relevant 
for sustainable municipal and regional planning.

Although the definitions of digital twin are many 
(Liu et al. 2021), it may be defined as follows: 

dynamic representation of a real-life object that mirrors 
its states and behaviour across its lifecycle and that can 
be used to monitor, analyse and simulate current and 
future states of and interventions on these objects, 
using data integration, artificial intelligence and 
machine learning. (Verdouw et al. 2021, 4–5)

A common misconception in the digital twin discourse 
is related to the flow of information or data between the 
physical and digital worlds. To clarify the use of the 
term ‘digital twin’ for our purpose, we consider three 
terms that differ from each other in relation to this 
flow: digital model, digital shadow, and digital twin. A 
digital model is often described as a digital version of 
a physical object. The object may already exist or it 
may be a planned object, such as an existing or planned 
building. In a digital model, there is no automatic digital 
exchange of information or data between the physical 
object (the building) and the digital model. Conse
quently, a change in the physical object will not auto
matically lead to a change in the digital model. Such 
changes would need to be made manually. In a digital 

shadow, there is communication from the physical 
object (e.g. the building) to its digital representation. 
A change in the state of the physical object consequently 
results in a change in the digital object, but not vice 
versa. In the concept of a digital twin, information 
and data move bidirectionally between a real-world 
physical object and its digital counterpart. Any altera
tion in the physical object will bring about a correspond
ing modification in the digital object and vice versa 
(Fuller et al. 2020). Taking this distinction into consider
ation, the notion of a ‘digital twin’ within our research 
exhibits a closer resemblance to a 3D digital model, or 
in certain aspects, a 3D digital shadow (Fig. 1). This align
ment arises from the limited automatic synchronization, 
restricted to specific variables, between the digital model 
and the associated physical object.

One of the ambitions of the SmartPlan project was 
for regional planners to be able to inspect a wide 
range of geospatial information from different geo
graphical viewpoints in a 3D visualization while navi
gating through the time dimension in 4D replay. 
However, despite the explicit implementation emphasis 
in the project, the potential of the available technology is 
not yet realized, and the regional plan was approved in 
May 2022 without the use of a digital twin, whereas the 
SmartPlan project was finished by end of 2023.

Theoretical framework

The PSS implementation gap

The term planning support systems (PSS) originated in 
the 1980s from literature related to geoinformation 
technology (Harris 1989; Pelzer 2015). However, while 
still having a firm basis in geospatial applications 
(Daniel & Pettit 2022), the concept of PSS has included 
a broader understanding as ‘computer automated tools 
that can assist planners to more effectively undertake 

Fig. 1. Screenshot of a digital twin visualization of the Ålesund 
area (Photo: Else Ragni Yttredal, 20 February 2023)
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their day-to-day professional tasks’ (Geertman & Still
well 2020, 1327). PSS have garnered recognition for 
their potential to facilitate and support planning pro
cesses effectively (Geertman 2006; te Brömmelstroet & 
Schrijnen 2010; te Brömmelstroet 2017; Pelzer 2017; 
Geertman & Stillwell 2020). However, decades of 
experience and studies show that though the uptake of 
PSS in practice has improved in recent years, the 
implementation gap remains to be closed, both in an 
international and Norwegian context (Nordtveit & 
Hernes 2016; te Brömmelstroet 2017; Geertman & Still
well 2020; Jiang et al. 2020a; DIGIPLAN 2021a; 2021b). 
There are still concerns that PSS are considered insuffi
ciently sensitive and attuned to the specific demands of 
planners and the characteristics of the planning process’ 
(Pelzer et al. 2015, 639). Recently, in PSS research, there 
has been an increasing emphasis on the importance of 
context, ‘the real circumstance or situation in which a 
PSS tool is embedded in planning practices’ (Jiang 
et al. 2021, 222). The argument is that the deciding fac
tor is for PSS technologies to be localized and adapted to 
the planning context: ‘for technology to be of added 
value to practice, it should be attuned to the wishes 
and capabilities of the intended users’ (Jiang et al. 
2020a, 1343). Thus, to understand the needs of users 
in a planning context has proven very important for 
the success of PSS applications (McEvoy et al. 2018).

There are two main strands of research that recognize 
the importance of dealing with the contextual factors. 
One approach is to map and unmask the different con
textual factors that should be taken into consideration in 
PSS design processes (te Brömmelstroet 2010; Deal et al. 
2017; Geertman 2017; Pelzer 2017; Russo et al. 2018; 
Zhang et al. 2019; Jiang et al. 2021). Such demand- 
side studies bring forth knowledge about which contex
tual factors are important for the usefulness of PSS, and 
thus may potentially work as design guidelines for PSS 
developers. For example, Jiang et al. (2021) claim that 
especially characteristics of the technology, the users, 
the planning process, and the political context influence 
the usefulness of PSS.

The other strand of research reduces the challenge of 
including context in the design of PSS to a procedural 
one, where the main problem stems from the lack of an 
authentic dialogue or real cooperation between planners 
and modelers (Pelzer et al. 2015). For example, Geertman 
(2017, 73) claims that ‘the acceptance of PSS in planning 
organizations is mostly hampered by insufficient 
cooperation between planners and PSS experts, and by 
insufficient communication within the organization, 
especially between organizational management and inno
vative precursors’. A ‘mixed model’, an incremental pro
cess in which the PSS is developed in close connection 

with planners, was introduced as early as 1988 (Vonk & 
Geertman 2008). More recently, Ahrweiler et al. (2019) 
have developed a participatory approach to codesigning 
decision models, Page et al. (2020) have provided a 
four-stage model, and Goodspeed & Hackel (2017) have 
proposed seven lessons for the creation of PSS, and Pan 
et al. (2022) have presented a framework for PSS- 
facilitated participatory planning. Hence, recommen
dations and principles for the dialogue have been 
provided, methods for interactive system development 
exist, and even a complete framework describing a step- 
by-step process has been developed in what is termed 
mediated planning support (te Brömmelstroet & Schrij
nen 2010). In this strand of literature there is, in other 
words, agreement that an important requirement to 
narrow the implementation gap is ‘to encourage com
munication and collaboration among those involved: 
the modelers themselves, the clients and stakeholders, 
the suppliers of data, the users of the model outputs 
and so on’ (Gilbert et al. 2018, 15).

Both approaches, mapping the demand-side and 
designing a better dialogue, tend to treat the planning 
system as a context that, even if it is complex, is still rela
tively stable (Jiang et al. 2020b; 2021; Pelzer 2017). In the 
section ‘Inherent tensions regarding the implemen
tation of a 3D digital twin in strategic planning’ we 
emphasize that the planning system is characterized 
by tensions, by yet unanswered questions about what 
planning is and should be, especially if we talk about 
strategic planning rather than statutory planning. 
These tensions, we will claim, must be taken into 
account, since they represent disturbances in the 
implementation process. The problem of implementing 
a digital twin, which may be understood as a geospatial 
PSS into a strategic planning process is partly explained 
by tensions in the planning system itself.

Towards strategic spatial planning

A core ambition in strategic planning is to avoid a random 
development narrowly guided by economic goals, but the 
problem facing planners is still, almost 60 years after the 
publication of the classic article by Edward Banfield 
(Banfield 1959, 363), that ‘the most important decisions 
- those constituting the developing course of action - are 
the result of accident rather than design; they are the unin
tended outcome of a social process rather than the con
scious product of deliberation and calculation’. How to 
achieve a more planning-oriented development is a matter 
of dispute, even though planning has changed profoundly 
over the recent decades (Gunder et al. 2017).

Following its peak during the three decades after 
World War II, planning theorists started to question 
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the ability of the rational model to address complex pro
blems. Inspired by the work of German philosopher Jür
gen Habermas, communicative planning theory has 
since the 1990s displaced the hierarchical, authority- 
based instrumental public planning of the Keynesian 
welfare state: 

Any planning theory needs a notion or an idea of how 
things are related, how society works, how cities work. 
In contemporary planning theory, the perhaps most 
popular version of such an idea is the collaborative, 
consensual approach of communicative theory. Here, 
the narrative suggests that the best result emerges 
through the perfect deliberative discussion. According 
to the framework of communicative theory, the task 
of planning theory is to organize consensus. (Roskamm 
2015, 396)

According to Tore Sager (2017, 93), communicative 
planning is ‘a participatory and dialogical endeavor 
involving a broad range of stakeholders and affected 
groups in socially oriented and fairness-seeking devel
opments’. Planning is increasingly about including 
and empowering civil society in place development by 
allowing the multiple dimensions of daily life to inform 
collective action. For this purpose, new methods for 
civic involvement are evolving, in the shape of dialogical 
network processes based on extended local participation 
and partnerships (Healey 2018).

Although Habermas’ discourse ethics is increasingly 
becoming an ideal, also for planners, many classical 
planning challenges are still unresolved. Social, environ
mental, and economic development is still only margin
ally a result of interventions by planners. Scholars are 
increasingly starting to question the ability of Haberma
sian-inspired communicative planning theory to deal 
with the complexity of modern society. Chantal 
Mouffe’s agonistic pluralism and its take on conflicts 
(Mouffe 1999) is claimed by Metzger (2018) to answer 
many of the challenges facing planners today. Agonistic 
pluralism rests on an antifundamentalist understanding 
of the social as contingent, which means that a stable 
consensus is impossible to achieve (Bond 2011); antag
onism is ineradicable. Mouffe regards consensus-seek
ing as a process where identities are marginalized 
rather than liberated. Therefore, consensus without dis
sent would entail that opposing views have been exter
nalized from the planning process. Therefore, in 
agonistic pluralism, antagonisms cannot and should 
not be left behind but turned into agonisms, which is 
why the following is important: 

[that] open societies do not seek to suppress or deny the 
existence of fundamental political differences. These 
must instead be allowed to find public forums in 
which they can be explored and articulated in ways 

that can contribute to ‘taming’ potentially violent 
antagonism into democratically productive agonism. 
(Metzger 2018, 182)

We believe particularly that the challenge now is not to 
develop new procedures, but rather a new conception of 
the practice of planning, as one out of many forces shap
ing space: ‘Planners need to become an integrated part 
of these specific, ongoing, actor networks, and co-evolve 
with them in order to bend them to more sustainable 
futures’ (Boelens & de Roo 2016, 48). Another role is 
launched for the planning system, where ‘instead of 
the planner being the creator of space and place, we 
are acknowledging that the world also creates itself’ 
(de Roo 2017, 314).

The invitation not to attempt to ‘tame’ complexity 
should not be mistaken for pure incrementalism (Lind
blom 1959): ‘Too much fluidity, or fluidity going ‘wild’, 
would mean not only losing control, but also, in a sense, 
giving up the ambition of steering, which would cer
tainly give other forces more room to maneuver’ 
(Davoudi 2017, 24). The advice is therefore not to 
become reactive in the face of complexity, but rather 
to act more strategically (Albrechts 2017). By strategic 
spatial planning is meant a ‘self-conscious collective 
effort to re-imagine a city, urban region or wider terri
tory and to translate the result into priorities for area 
investment, conservation measures, strategic infrastruc
ture investments and principles of land-use regulation’ 
(Healey 2000, cited in Albrechts 2017, 29). Strategic 
planning is, in other words, pro-active, holistic, vision
ary, and cooperative, which means that it poses a chal
lenge to the traditional planning system that values 
such things as transparency, responsibility, legitimacy, 
and accuracy.

Graham & Healey (1999, 633) conclude that ‘these 
new ideas are slow to filter into the world of planning 
practice’, and Davoudi (2017, 19) adds that ‘the intellec
tual and practical challenges of embedding relational 
space into spatial planning practices have not been 
fully developed’. The planning system might recognize 
that space is not absolute and that planning should ide
ally not only be about creating order, but it is therefore 
not evident how to steer the fuzziness of relational 
space, as ‘the planner’s insecurities in navigating and 
prioritizing between them [strategies] displays an 
absence of frames of reference for which problems 
and solutions to focus on’ (Trygg & Wenander 2022, 
1997). This way of thinking is difficult to translate into 
the legal administrative confines of planning practice.

However, there is currently a shortage of studies that 
link the implementation gap of geospatial PSS with the 
ongoing turn towards strategic planning. Our research 
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has aimed to address this gap by establishing a connec
tion between the endeavours to create a 3D digital twin 
for strategic objectives, all the while investigating how 
this tool could be effectively applied to enhance strategic 
spatial planning and facilitate a strategic turn in this 
domain.

Method

We used an iterative and reflexive process (Srivastava & 
Hopwood 2009), in which four distinct types of data 
were collected and combined from October 2019 to 
May 2022 (Fig. 2). One set of data was generated 
through our participation in and study of the design 
process for a 3D digital twin intended for strategic plan
ning. In order to guide the digital twin design process, 
two workshops and six discussion meetings were held 
during the project period. The participants in these ses
sions were primarily councillors and planners repre
senting the three municipalities in the Ålesund region. 
During the workshops, the opportunities and barriers 
associated with the application of geographically based 
3D or 4D visualization tools in planning for sustainabil
ity were discussed.

The second data source originated from the study of 
the intermunicipal PAKT planning process, which 
extended from autumn 2020 to February 2023. Through 
inquiries and observations during that process, we 

gained valuable insights into the requirements and 
dynamics of strategic planning, as well as the utilization 
of geospatial PSS within it. Our data collection encom
passed various activities, including active participation 
in steering group meetings (totalling six), and thorough 
examination of planning documents associated with the 
PAKT process. The documents consisted of the plan
ning programme, plan drafts, attachments presented 
in steering group meetings (including the plan’s knowl
edge base), and the minutes from meetings conducted 
throughout the process.

Third, we conducted semi-structured interviews with 
10 local councillors and 11 planners representing the 
three municipalities engaged in the PAKT planning pro
cess. The interview guide encompassed enquiries about 
planning challenges, digital competencies, experiences 
with current digital platforms, and technical issues. 
The primary objective was to identify the key challenges 
of map-based and geospatial planning support systems 
within municipal planning processes, with a specific 
focus on the potential of a digital twin for sustainable 
planning. To analyse the interview transcripts, NVivo 
software (version 14.23.2, Lumivero LLC) was 
employed. Initial coding of the data involved grouping 
responses into categories and consolidating them into 
overarching challenges, following the approach outlined 
by Saldaña (2016). Fourth, the findings underwent 
expert discussions and calibration throughout the 

Fig. 2. The main groups of data sources used iteratively in the study
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project, involving members of the project group and sta
keholders from the municipalities.

During data collection and analysis we capitalized on 
first and foremost planning theories and findings from 
the PSS literature alongside the content stipulated 
within the Norwegian Plan and Building Act of 2008 
(Kommunal- og distriktsdepartementet 2008). The Act 
mandates planning activities across all regions of the 
country, and it continues to be regarded as the ‘planning 
constitution’ (Fiskaa 2014).

It is important to note that the digital twin under 
consideration was in its early stages of development 
and not yet ready for real-time usage. Therefore, our 
investigation primarily entailed reflections on the 
potential application of digital twin in strategic spatial 
planning, as well as the experiences of planners and 
other stakeholders with existing geospatial PSS within 
the municipalities While it may be argued that such 
an approach is somewhat premature, its merit lies in 
enabling us to track a real-time endeavour in designing 
a 3D digital twin. Moreover, our approach facilitates the 
integration of design efforts with ongoing research and 
real-time planning processes, thereby addressing the 
associated challenges.

Inherent tensions regarding the 
implementation of a 3D digital twin 
in strategic planning

Through an iterative utilization of the data and methods, 
we derived at a set of five impediments that hinder the 
effective integration of a digital twin in the realm of stra
tegic planning. The challenges have not evolved from an 
exhaustive investigation into all aspects of the available 
modelling and visualization tools for all relevant actors 
in the planning context. Rather, we have, from an overall 
assessment of the qualities of the tool, interviews, the
ories, and expert discussions during the process, found 
what we perceive as main challenges. In addition to the 
implementation gap, planning theories claim that the 
planning system itself faces challenges in the transition 
from modernist to strategic spatial planning. The chal
lenges we have arrived at therefore combine general ten
sions in planning practice with the hesitations that were 
presented to us by planners.

Selective or comprehensive planning?

Traditional spatial planning normally concerns itself 
with the production of plans as a reaction to problems 
and challenges. Within the Norwegian planning system, 

multiple plan types required by law exist (Kommunal- 
og distriktsdepartementet 2022). Plan types vary in 
terms of their settings, themes, areas, and involved stake
holders. Furthermore, municipalities are legally obligated 
to undertake a range of responsibilities (Kommunal- og 
distriktsdepartementet 2008, § 3-1), to secure land 
resources, landscapes and cultural values and facilitate 
good shaping of built environment, living environments 
and conditions, and good upbringing, to mention a few. 
Thus, potential themes within a single land-use planning 
process may be almost infinite. However, the object of 
strategic planning is to develop policies and frames, not 
plans, that ‘serve only (mainly) as binding documents to 
obtain building permits’ (Albrechts 2017, 31).

In order to ‘face’ power in an effective way, strategic 
planners are urged to be selective, and therefore aban
don the search for total inclusion that is urged for in 
the planning law. This leaves the planning system in a 
state of tension. There are many unanswered questions 
in a strategic turn, such as how to develop a vision inde
pendently of legal requirements, one that may have to be 
translated into operational formal plans to make an 
impact (Ringholm & Hofstad 2018, 107–108). To 
understand what strategic planning is in this context 
is therefore a complex undertaking in itself. Higdem & 
Kvalvik (2018) have pointed out that regional plans 
tend to be broad thematic documents that are neither 
visionary nor action-oriented. One interviewee who 
was central to the PAKT planning process made the 
same point: 

The challenge is that tasks are overlapping, they are 
cross-sectoral and involve many disciplines. It is 
difficult even for me [being central to the planning pro
cess] to get an overview. It is complex and difficult to 
deep-dive into the subject matters. As a result, the 
plans often become abstract and general, about obvious 
things that are hard to disagree on. (Planner 7)1

The challenge related to the multiplicity and overlap of 
themes was also highlighted in a PAKT-plan steering 
group meeting held in January 2021. Case documents 
sent out in advance included 12 attachments accounting 
for almost 300 pages. In addition, reference was made to 
a digital map portal especially created for the intermuni
cipal planning process during the meeting. Information 
about reserves of housing plots, maps of infrastructure 
and parking places, a report about potential new boat 
routes, a transportation analysis, and a place analysis 
were presented. Still, in the meeting, new topics were 
raised almost instantly, es exemplified by one councillor, 
during deliberations within the PAKT steering group 
session:

1All quotations from study participants have been translated from Norwegian into English by the authors of this article.
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Firstly, has account been taken of the current housing 
for elderly, which the municipality owns? What about 
future projections for this group seen in relation to liv
ing patterns? The second question: This matter about 
autonomous boat routes. […] boat versus car. Are 
tolls included? Tolls will affect pricing.

In other words, in practice, the planning system 
attempts to act on a broad scale and therefore fails to 
be selective and targeted. This may result in also techni
cal problems. Our experience with the digital twin 
revealed that when aiming to present complex intercon
nections, the use of a digital twin quickly encounters 
difficulties on two fronts: firstly, as the parameters 
increase, challenges for technicians and the technology 
mount up; secondly, for users, the incomprehensibility 
of the visualizations rapidly increases when more vari
ables are added. Both observations support Korenhof 
et al.’s concern that a digital twin cannot yet fully 
reflect the complexity of reality within the planning pro
cesses (Korenhof et al. 2021). During the design process 
it became increasingly apparent for both the designers 
and planners that the digital twin could not cover all 
issues or themes within a regional plan. Thus, as the 
design process advanced, designers and planners recog
nized the importance of utilizing the tool to address 
specific themes and achieve targeted objectives.

Allowing for or eliminating conflict?

Modernistic planning strives to overcome conflicts by 
facilitating the establishment of a common ground 
between stakeholders (Albrechts 2015). By contrast, a 
strategic planner works differently with conflict 
(Mouffe 1999), it is not to be avoided but rather should 
be invited into a process where communication about 
future scenarios take place. For the application of a digi
tal twin in the process, this tension between different 
conceptions about conflicts in planning probably causes 
a delay in the implementation process. It is our 
impression that the ideal of establishing a common 
understanding dominated the PAKT process. Based 
on group discussions, one councillor for instance, in a 
workshop held in February 2023, argued that the digital 
twin could be useful in different phases of a strategic 
planning process, but for different purposes: 

In the start of the planning process, a digital twin could 
make it easier to understand the planning area, perhaps 
also make goal conflicts visible early in the process. 
Maybe it can also help delimit the process? Then in 
the next phase [referring to the planning proposal and 
different knowledge basis]. It could be useful for creat
ing a common understanding of which challenges to be 
solved at an early stage and create a common knowl
edge base based on this. A challenge is how to prevent 

it from being misused, not to be abused by the admin
istration, [by] nerds who can pick out individual vari
ables and claim that they are the fact and from there 
jump to conclusions. Sobriety for how variables are 
used is needed. In the final phase the point would be 
dissemination to stakeholders at various levels.

The quotation indicates that there is potential for a digi
tal twin in strategic planning. However, the detailed and 
time-consuming approach to plurality and potential 
conflicts that is apparent from the quotation may in 
itself cause delays in the process of implementing digital 
tools.

Probing the future or the ideal of certainty?

Strategizing outside of the formal planning processes 
following the procedural rules of the Plan and Building 
Act of 2008 (Kommunal- og distriktsdepartementet 
2008) may raise questions about whether or not the 
plan is legitimate. If strategic planning with the use of 
a 3D digital twin becomes a parallel informal system 
outside the formal planning system, how could we 
secure its legitimacy? We found several traces of this 
dilemma in our data.

Norwegian municipalities are legally bound to docu
ment municipal planning processes. One planner found 
this quite challenging, referring to the use of another 
geospatial PSS in a previous planning process: 

A big headache for me was that it was difficult to keep 
the history clear. There were 300 suggestions from 
inhabitants to the plan, including the adjustment of 
boundaries or change of area purpose [on the map]. 
Everything must be summarized in a protocol that 
will be valid for 10 years and must be traceable. Discus
sions and suggestions should also be written down and 
traceable. One should be able to go back to 2014 and 
find out why one chose to adjust a certain border in 
an area. (Planner 1)

The formal use of a digital twin in a strategic planning 
process would thus be a result of whether or not the 
tool supports documentation and transparency within 
the process.

A condition for statutory planning and making plans 
is knowledge, a base of fairly certain assumptions about 
the consequences of different actions, which the poli
ticians then can choose from. Strategic planners may 
have another attitude and assume that certainty is an illu
sion and that there are no clear-cut solutions, and even 
no clear-cut problems either (Albrechts 2006). Although 
social constructivism has not escaped the planning sys
tem, there is still an assumption that ‘certainty is still 
somewhere to be found’ (Albrechts 2017, 321).

The strive for certainty, as an important part of the 
planning process, is very much an issue in our case. 
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Challenges related to data quality and trustworthiness of 
the digital twin have been some of the main concerns of 
planners and local councillors alike. Trust is also dis
cussed in other studies (e.g. Shahat et al. 2021). 
Among the bottlenecks in the implementation process 
is planners’ scepticism of what are perceived as invisible 
underlying models and variables of the tools. Such scep
ticism may be termed ‘acceptance barriers’ (Page et al. 
2020, 1510). What is of main interest for our purpose 
is not the data themselves, but how the organizational 
and procedural context influences what is perceived as 
trustworthy data sources and models. This evidently 
influences the intersection between the 3D digital twin 
and strategic spatial planning.

Furthermore, issues related to presentation and trust
worthiness of metadata play an important role in the 
trustworthiness of a geospatial PSS, as the power of digi
tal visualizations tends to spur discussions concerning 
data quality (Metze 2020). As in other cases, adminis
tration and security of data used in the geospatial PSS 
are organizational and technical issues that potentially 
lower or raise trust levels, also affecting the ‘acceptance 
barriers’ (Page et al. 2020). This demonstrates how the 
search for certainty may hamper the process of imple
menting digital tools.

Representing or coproducing public interest?

Connected to the question of legitimacy is the risk that 
strategic spatial planning introduces an unclear 
relationship between the state and its citizens. The 
strategic planner abandons any notion of representa
tivity or the idea of a planning system that acts on 
the basis of aggregated interests, and instead engage 
themself in coproduction as a political strategy. The 
planner does not produce spatial imaginations based 
on the way that relevant stakeholders already rep
resent space but instead co-produces, with the same 
stakeholders, new socio-spatial imaginations. This 
conception of what planning is challenges our tra
ditional ideals, such as justice, equity, and account
ability. This tension, between coproducing strategies 
or aggregating existing interests, runs through many 
of the questions raised by the planning system dealing 
with the PAKT process. Planners were, for instance, 
concerned about the communication between local 
councillors and the administration, and between 
inhabitants in general and the municipality. 

The biggest challenge is to engage both politicians and 
citizens in a planning process. There are no in-depth 
discussions. In general, the administration lays the 
foundation of the plan, followed by small adjustments 
from the local councillors. (Local councillor 1)

A 3D digital twin may be especially customized for com
munication purposes, but in our effort to implement a 
digital twin for strategic planning, specifying the pur
pose of communication in the planning context turned 
out to be challenging. Should the digital twin be used 
mainly for informing, communicating with, or motivat
ing stakeholders, or should it mainly be regarded as a 
tool for analysis? There are multiple potential users, ran
ging from consultants, planners with different techno
logical skills, and politicians, to the public in general. 
Further complicating the matter, the interviewed plan
ners pointed to the fact that the operation of geospatial 
PSS in general has become an increasingly specialized 
and fragmented process, as exemplified by the following 
quotation: 

Some [planners] still use [digital] planning tools, draw
ing tools, etc., but this has recently become less com
mon. It is often either the consultants who do this 
work, or we have a separate geodata department that 
works with drawing programmes. This means that it 
is now uncommon for us planners to draw something 
ourselves. (Planner 2)

Adding further to this user confusion, different groups 
occupy different roles in relation to the geospatial PSS. 
Are the ‘users’ persons who are involved in the design 
and redesign of the tool (e.g. design or computer special
ists)? Are they, for example, planners and consultants 
who operate the tools and/or are they users who are 
exposed to the 3D digital twin (e.g. stakeholders, council
lors, citizens)? These questions have also been raised in 
previous studies (te Brömmelstroet & Schrijnen 2010; 
Pelzer 2017).

Theories highlighting the qualitative aspects of partici
pation (Arnstein 1969; Brabham 2013; Babelon 2021) and 
our endeavours to establish a participatory digital twin 
have demonstrated that the effectiveness of the digital 
tool for communicative purposes hinges upon its deliber
ate alignment with a specific purpose of fostering partici
pation. We found that that the digital tool merely served 
as an instrument or facilitator during workshops, as the 
nature and quality of participation predominantly relied 
on the dynamics of the participatory setting.

The challenge of incorporation into an existing 
system

According to Healey (2007, 21), strategic spatial planning 
is challenged by the fact that the governing of urban space 
‘appear[s] to be performed through routinised practices 
embedded in powerful relations and cultural assump
tions that seem to hold them in place, despite energetic 
efforts to change them’. Alternative views of planning 
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have to face ‘the routinised practices and discourses of 
established agencies and formal government’ (Healey 
2007, 22) One such routine is the way actors already 
make use of technology in their planning. New technical 
solutions need to be implemented in an organizational 
and planning procedural context. For example, given 
that a ‘technology should be implemented only when it 
can add value to governance practices’ (Jiang et al. 
2020a, 1356), one question is whether the actors already 
use statistics, maps, GIS tools, and models, and for what 
purpose. In the municipal organizations of the Ålesund 
region, existing geospatial digital platforms (WebInn
syn/GeoInnsyn) were already in use. Consequently, 
resources have been invested in building up and main
taining the platform over several years. One of the 
employees dedicated to working on the platform 
expressed the following: 

We have annual rounds where we go through the data 
and remove or add maps and documents. (Planner 2)

In addition, the planners were familiar with the existing 
technology, such as one planner who assured us that the 
Ålesund database (WebInnsyn) was invaluable for her 
work: 

Now, I don’t do strategic planning, but for spatial plan
ning, so they [WebInnsyn] are invaluable. (Planner 3)

Yet other path dependencies were identified during data 
collection, In Ålesund, for instance, we found that all 
councillors were equipped with an iPad, which meant 
that digital communication ideally would be adapted 
to or be usable on the platform. However, the interviews 
revealed that planners and councillors preferred to read 
maps on larger screens and that councillors in general 
read PDF documents on paper or on their computer 
during their processing of municipal plans and geo
graphical information, because that was the format 
provided by the administration. Also, sophisticated 
GIS-based tools would potentially heighten the need 
for network capacity and computer power on home- 
based computers, as councillors did most of their prep
arations from home. Other municipalities may have 
other pre-existing technical solutions into which the 
new geospatial PSS needs to be integrated.

It also became apparent that lack of operational skills 
and the complexity of the interface prevented many of 
the councillors from using existing map-based digital 
PSS. By contrast, Google Maps turned out to be the pre
ferred map-based digital tool among many councillors 
because its interface provided easy access to geographi
cal overviews.

Furthermore, multiple sources highlight the concern 
regarding format compatibility. Significant data might 

be presented in a format unsuitable for integration 
into a geospatially oriented digital replica, thereby 
diminishing the emphasis on specific domains of rel
evance and consequently excluding vital alternatives 
and perspectives from the purview of planning 
decisions. Adding to this, in the Norwegian system, as 
in many other countries (DIGIPLANl 2021a; 2021b), 
the customization of data formats for municipal pur
poses is insufficient.

The findings illustrate how new technical solutions 
are introduced into contexts in which technological 
choices have already been made, creating path depen
dencies on personal, technical, and organizational levels 
(Jakobsen et al. 2012). Such challenges are potentially 
difficult to overcome. Corresponding with this, we 
found that early in the research process, especially 
among planners and administrative leaders there were 
concerns about the structural consequences of a new 
digital twin for the municipal organization. The chal
lenges may be structured into procedural, structural, 
and cultural ones (Scott 1981). Examples of procedural 
concerns include the need for new digital checklists, 
new procedures on how to update map layers, and 
new requirements and laws to keep up with new tech
nology. Structural concerns included the potential 
need for the reorganization of the municipality to incor
porate the tool, but also worries that such a tool may 
change the need for know-how in the organization, 
whereas mental or cultural factors include employees’ 
willingness to change, the need for change management, 
and how to anchor the geospatial PSS in the municipal 
leadership. Fear of the financial consequences of apply
ing geospatial PSS is part of the ‘acceptance barriers’ 
(Page et al. 2020), and this was also expressed by our 
informants.

Conclusions

Confronted with the prospect of using a 3D digital twin 
in the production of a regional plan, our study brought 
forward many of the concrete obstacles, not only towards 
implementation of geospatial PSS, but also towards 
taking on such a new proactive role. The Norwegian 
planning system is framed within a conception of 
planning that does not really demand ways to probe 
the future, and does not strive to act as a creative and 
innovative force. A digital twin, applied in the process 
of producing a strategic regional plan could potentially 
equip the system with the ability to act strategically, to 
counter or bring forward alternatives to the conceptions 
of articulate and powerful groups, but not if the 
planning system does not view this as its responsibility. 

Norsk Geografisk Tidsskrift–Norwegian Journal of Geography 9



Our case study therefore reveals how the perception of 
the digital twin is influenced by the modernist approach, 
as it still dominates the planning system.

We would therefore argue that one important reason 
for the slow uptake of PSS is connected to a more gen
eral resistance in the planning system towards turning 
to a more strategic role. Through our study we discov
ered that strategic spatial planning is challenged by 
organizational frictions, uncertainties about the purpose 
of the planning process, and questions planners and 
councillors had about who should participate when in 
the process. Regarding the implementation of the digital 
twin in question, the planning system furthermore 
revealed uncertainty about when, how, and by whom 
the tool could be used, how it can relate to existing 
software, and to what degree the results it provides 
can be trusted.

Hence, although stakeholders in the planning system 
see many possible advantages of a digital twin, their 
dominating response is to bring their narrow room 
for manoeuvring and the rigidity of the planning insti
tution to our attention. When planners attempt to take a 
holistic and integrated view of places, which the regional 
plan and the implementation of the digital twin exem
plifies, our interviewees also had a lot of reservations, 
concrete questions, and were bound by practical 
obstacles that needed to be dealt with.

Our study findings not only supplement those of pre
vious studies concerned with the implementation gap, but 
also provide more general insights into possible obstacles 
for a strategic turn in spatial planning. Studies of chal
lenges for the planning system in the face of market forces 
tend to engage with urban planning processes, revealing 
causes for the inability of urban planning to guide devel
opment in a just and sustainable manner. In our study we 
chose to adjust the lens, from focusing on an investigation 
of how planners deal with urban complexity, to focusing 
on the planning system itself and how it responds to a 
suggested reorganization. We believe that studying how 
a planning system relates to a digital twin enabled us to 
tease out complementary knowledge about how the plan
ning system works and what prevents change. A possible 
implementation of a new tool forced our informants to 
reveal obstacles that are embedded in the everyday prac
tice of the planning system.

In the promotion of a strategic turn in planning, the 
rigidity of the planning system should not be underesti
mated. Strategic planning, which has become more and 
more fashionable since the 1990s, must always face the 
national and local planning systems, to which the 
already dominant ‘rules’ that the planning system 
abide. This reminds us of the importance of putting 
due weight on the way that existing spatial practices 

regulate and discipline, how it permits fresh actions to 
occur, while suggesting others and prohibiting yet 
others.

Academics have proposed further investigations into 
the planning context with the aim of bridging the 
‘implementation gap’ – the gap between potential and 
actual use of PSS in planning (Pelzer 2017; Geertman & 
Stillwell 2020; Jiang et al. 2020a; 2021). We contend that 
the insights presented in this article regarding the chal
lenges arising when the Norwegian planning system 
encounters a 3D digital twin are valuable for comprehend
ing the influence of context on the implementation gap 
related to geospatial PSS. Furthermore, we would argue 
that these insights furnish valuable knowledge about 
how the planning system hinders planners from embra
cing a more strategic and proactive role in planning.
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