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Abstract. The municipalities' vision of using City Information Modeling (CIM) and Digital Twins (DT) in 
urban planning, requires prerequisites in place. A prerequisite is BIM, which together with GIS can create CIM. 
BIM implementation for a municipality involves major challenges and one such challenge is the lack of BIM 
models for existing buildings and infrastructure. However, this study is limited to planned development in 
connection with land allocation. BIM implementation for the land allocation process within a medium-sized 
Swedish municipality involves many involved actors and thus the need for a mobilization of the involved actors 
from an ANT-inspired perspective. The purpose of this study is therefore to analyze how an actor network can 
be mobilized to implement BIM in the land allocation process. A case study method has been chosen in this 
thesis, considering that a well-defined case is identified, and the approach enables a variety of data collection 
methods that have been inspired by the autoethnographic approach because the researcher belongs to the focal 
actor in the process. 

Keywords: CIM, GIS, Digital Twin, Actor-Network Theory. 

1 Introduction 

Digitalization of the community building process, including the processes within municipalities, means one step 
closer to an uninterrupted flow of information, which among other things, entails a more efficient way of working 
[1]. Swedish law stating new legal requirements, starting 1 January 2022, all new detailed development plans1 
must be digitized and gathered on a common platform accessible to everyone [2]. As part of the digitalization of 
the community building process, an integration between BIM (Building Information Modelling) and GIS (Geo-
graphic information systems) is required, according to Roumyeh, M. L., Vladimir, B. (2021), to achieve digital 
models for cities, or so-called City Information Modelling (CIM). CIM can be used for visualization, analysis and 
monitoring of the urban environment. This provides urban planners with opportunities for improvement in terms 
of accessibility, the potential consequences of natural disasters and traffic flow planning [27]. Having CIM models 
also gives the possibilities for creating digital twins, which are needed to organizing smart city projects [4]. There 
are challenges to create CIM, for example the integration between BIM and GIS. While BIM handles the “indoor” 
data, GIS handles the “outdoor” data [5]. In order for the integration between BIM och GIS to be successful, there 
must be interoperability between these two systems [6]. Beside the interoperability between BIM & GIS and the 
need of legal support, there are other challenges to face, for example the need for standardizations. However, 
considering the large volume of buildings and infrastructure that needs to be converted from 2D to BIM-models, 
it can be stated that the biggest challenge in creating CIM for a municipality is the lack of BIM-models. This will 
be a complex, expensive and time-consuming process, for each real-world object converted to BIM-model, con-
sidering the challenge in collecting and managing the data [21]. Nevertheless, a possible start in the work of de-
veloping a CIM is in the land allocation process, which looks relatively similar for municipalities in Sweden and 
this process gives the municipalities the opportunity to set demands and influence incoming information from 
external actors, who wants to build new buildings and infrastructure [3]. The demands(requests) should be made 

 
1 Glossary PBL and PBF [33]. 
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on BIM-models, which can be added to a CIM. However, if this step should be taken, prevailing processes and 
actors in the processes will be affected, and new demands will be put on technical solutions. 

 
Thus, if the vision of working with Digital Twins and creating CIM models is to be realized, a network of actors 

involved in the land allocation process where technology and humans should interact needs to be mobilized.  Iden-
tification and mapping of the changes and the impact on the relevant departments and units within a municipality 
is required, where the challenge here will be to create routines that involve the least workload compared to the 
desired effects of BIM implementation. Beside the human actors within the municipality, there is also a need of 
mapping of the technology that will be used in the process. The interaction between the human actors and the 
technology (non-human actor) will be considered.  

 
Against this background, the purpose of this study is to analyze how an actor-network can be mobilized in order 

to implementing BIM in the land allocation process. Hence the following research questions:  
RQ1. Which actors need to be mobilized to reach the goal of implementing BIM in the land allocation process?  
RQ2. How can the actors be mobilized in the network?  

  
To answer these questions, a case study in a Swedish municipality, where the delivery of BIM-models in the 

land allocation process is studied. The limitation in this study is partly the limitations in time and what can be done 
in the meantime. Partly the land allocations process, focusing on the part where BIM-models are being managed.  
Thus, the results presented in this study will depending on the status in the process at that time. 

2 Actor-Network Theory (ANT) 

This chapter presents the theoretical framework in this study. The theory was determined based on the vision 
and the steps identified needed to be taken to reach the end goal. The vision of digital twins for a municipality led 
to the need for CIM models that involves the need for technical tools to handle large amount of information and 
integration between different technical systems. However, more important is the need for mapping of the human 
actors involved, together with the technology would realize the vision. Therefore, an Actor-network inspired ap-
proach will be chosen. This approach has earlier been used when studying digitalization driven change processes 
[17, 18, 26]. ANT can be used both as a theory and as a method. The concept of "following the actors" is one such 
method proposed by ANT. Other studies2 concerning implementation have also used ANT as both theory and 
method. Separating method and theory is a modern tradition that does not apply to ANT's ontology and epistemol-
ogy [31]. Since ANT is a way of looking at the world, it is therefore not possible to use the method without 
understanding the concepts that not only represent theoretical insights but also act as a guide for the researcher out 
in the field [31]. 

 
This study uses an ANT-inspired approach, considering the vision of working with Digital Twins and creating 

CIM models, and the need for both organizational, and technological, change. Where implementation of BIM in 
the land allocation process affects different actors (both human and non-human). ANT facilitates analyzing the 
different actors in a network and how they are influenced by implementation, and use, of artefacts and how this 
affects their roles and relationships within the network due to the change [18]. In ANT, according to Hanseth & 
Monteiro (1997), is society seen as a completely interwoven socio-technical network, consisting of a heterogene-
ous network of actors, institutional and organizational devices, textual descriptions and work practices [22]. An 
actor network can be described as (Callon, 1987): 

 
2 Studies that have used ANT, see references 28 & 29. 
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“The actor network is reducible neither to an actor alone nor to a network. Like networks it is composed 
of a series of heterogeneous elements, animate and inanimate, that have been linked to one another for a 
certain period of time. The entities it is composed of, whether natural or social, could at any moment redefine 
their identity and mutual relationships in some new way and bring new elements into the network.” 

 
Traditional sociology excludes non-humans as actors. However, ANT differs from the traditional sociology by 

including humans and non-humans as actors [14]. One of the core concepts of actor-network theory is the transla-
tion process, in order to mobilize an actor-network. The translation process can be described, according to Callon 
and Latour (1981), as:  

“By translation we understand all the negotiations, intrigues, calculations acts of persuasion and violence, 
thanks to which an actor or force takes, or causes to be conferred on itself, authority to speak or act on 
behalf of another actor or force. 'Our interests are the same', 'do what I want', 'you cannot succeed without 
going through me'. Whenever an actor speaks of 'us', s/he is translating other actors into a single will, of 
which s/he becomes spirit and spokesman. S/he begins to act for several, no longer for one alone. S/he 
becomes stronger. S/he grows.” [19]. 

 
To describe this process, there must be a focal actor who is trying to translate its own interest into other actor’s 

interests, therefore become the legitimate voice of the mobilized network [15]. According to Callon (1984), the 
translation process starts with the focal actor initiating a program trying to make other actors to join and support 
the program [23]. Who is the focal actor in this study? The answer depends on the degree of zooming in or zooming 
out on a network, Monteiro (2000). The focus can be on everything from organizations and professions to a given 
person, or protocols in a technical platform [30]. Thus, another methodological advice from ANT are:  

” …scope of the focus on the network instead of analytical levels, because ANT do not distinguish 
between micro and macro, it is instead a question of how you zoom in or out on a network” [30]. 
 
In this study, the focal actor is the Geodata unit in the municipality. But the researcher in this study is a repre-

sentative from the Geodata Unit. This means that from a zoomed-in perspective, it is the researcher in the study 
who is the focal actor. But from a zoomed-out perspective, the focal actor is the geodata unit. Therefore, both focal 
actor and researcher will be used synonymously throughout the study.  
 
This study is focusing on the land allocation process and the integration of BIM and GIS, involving both organi-
zational and technical changes. This indicates the need of mobilizing a network of actors, sharing the interest of 
reaching the common goal. According to Callon (1986), the translation process can be described in four stages3, 
following: problematization, intéressement, enrolment and mobilization of allies [16]. The four stages are de-
scribed below as following:  

Stage 1: Problematization 

First stage is problematization where the identification of the actors who are essential for solving the problem 
are important. The identification of the actors also involves identification of their roles and relationships in the 
network. Also, having in consideration that the included actors in the network have different goals for their activ-
ities are important. Hence the importance of finding a so-called obligatory passage, a question, which the answer 
benefits all the actors involved regardless of their goals [17].  

 
In the process of framing the problem, obligatory passage points (OPPs) could be a key aspect [24]. The process 

will have several OPPs, but the delivery of BIM-models based on developed BIM-requirements, is to be considered 

 
3 In the study from Callon, the term phases is used. However, the term stages is used in this study to avoid misunderstandings. 
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the first obligatory passage point in the land allocation process toward the goal of implementing BIM and creating 
CIM for the municipality [24].  

Stage 2: Intéressement 

The second stage in the translation process is wakening the interest and locking the places for allies. Based on 
the problematization and current actors in the previous part, the focal actor needs to work towards stabilizing the 
identity and roles of the actors who was identified. Where the key challenge for the focal actor in this stage is to 
retain the actors´ interest in the goal [16]. The isolation of actors in order to locking them in their places has been 
exemplified by Callon (1984), following:  

“To interest other actors is to build devices which can be placed between them and all other entities who 
wants to define their identities otherwise. A interest B by cutting or weakening all the links between B and 
the invisible (or at times quite visible) group of other entities C, D, E etc. who want to link themselves to 
B.” 

 
In this study, the interest wakening has been conducted by trying to make the actors to understand the im-

portance of finding a solution in the matter described in the previous stage, problematization. However, the con-
firmation of whether a previous stage has been successful or not depends on the success of the current stage. Or 
as Callon notes: “The intéressement, if successful, confirms (more or less completely) the validity of the problem-
atization and the alliances it implies.” [16].  

Stage 3: Enrolment 

In the third stage of the translation process, the network must be further stabilized. Thus, the actors must be 
anchored in their positions because intéressement does not necessarily lead to the desired alliances [16]. This stage 
simply means that the focal actor locks allies into roles and gains their commitment to a set of goals and a course 
of action. However, according to Callon (1986b), these predefined roles are not fixed:  

” Enrolment does not imply, nor does it exclude, preestablished roles. It designates the device by which a 
set of interrelated roles is defined and attributed to actors who accept them. Intersegment achieves enrol-
ment if it is successful. To describe enrolment is thus to describe the group of multilateral negotiations, 
trials of strength and tricks that accompany the intersegment and enable them to succeed.” [16]. 
 

To ease the enrollment, there is a need for suitable answers for the actors involved, based on the question that 
was identified during the problematization. This means that the statements in the problematization are converted 
into facts [17]. In this study, an example of easement for the enrolment could be demonstration of BIM models 
converted and visualized in the CIM.  

Stage 4: Mobilization of allies 

The last stage, stage 4, in the translation process is mobilization of the actors. If the translation process has been a 
success, then a network of actors has been built where the room for action for the actors has been reduced due to 
the relationships in which the actors are tied to. However, according to Callon (1986b), the network of relationships 
that has been built can also be challenged and betrayed at any time. This is depending on whether the actors 
included in this study who are expected to represent the network are representative. Do these actors have the 
mandate to act on other’s behalf? [16]. To ensure this, meetings have also been held with the head of the Land and 
development unit.  
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3 Methodology 

A case study approach has been chosen in this thesis, considering that a well-defined case is identified, and the 
approach allows a variety of data collections methods. Data collection has been inspired by autoethnographic 
approach because the researcher belongs to the focal actor in the process. The researcher as a BIM developer, is 
responsible for the BIM implementation within the municipality, at the Geodata department which has the overall 
responsibility to provide, process and manage data within the municipality. This means the approach in which the 
actors can be followed through a process(es) and providing the opportunity to identify how the actors define, build 
and explain their world [23].  

3.1 Data collection 

The collection of data in this study has been done with an autoethnographical inspired approach because the 
researcher is one of the actors in the process. Data has been collected between September 2022 – May 2023 and 
includes for example observations, interviews and document analysis.   

 
When using an ANT-inspired approach, the methodological advice is to follow the actors. As an actor in the 

actor-network in the process of implementing BIM in the municipality, this study uses an autoethnographic in-
spired approach where the researcher’s personal experience is used. There are numerous ways of collecting au-
toethnographic data, for example by interviews, collecting artifacts and documents, observing and analyzing and 
reflecting on the issues concerning the research topic [10].  

 
The dominant data collection method has been observations. According to Blessing and Chakrabarti (2009) the 

role of the observer can range between full participant to passive observer. In this case the researcher, in the role 
of focal actor, has been a full participant on the inside during the whole process, having a wider focus due to ANT-
approach were both humans and technology is taken into consideration. Examples of observations are the 10 for-
mal meetings summoned by the researcher with the internal actors, where an introduction of the implementation 
of BIM in the land allocation process has been given, followed by questions from the researcher.  

 
Full participant observations were conducted during coffee breaks and informal meetings with municipality 

actors. Information was exchanged and process-related questions were answered. To ensure information wasn't 
missed, the researcher took diary notes. However, with an autoethnographical approach, distinguishing between 
research project interviews and regular work conversations is challenging. 
 

Unlike surveys, the interviews are mainly aimed at representatives from departments and units who have a key 
role in the change process around new routines and a new way of working. The information from these represent-
atives is expected to contribute to the possibilities of adapting new ways of working and new routines for BIM in 
the public sector. Semi-structured interviews have been carried out involving the actors, that has been working 
with “Tamarinden”, an early project. Architects have been identified as actors in the process and therefore been 
selected for interviews. The internal actors who have been interviewed are employees who manage the land allo-
cation as well as the managers of these employees, employees of the detailed development planning unit, the 3D-
visualizer within the municipality and the municipal lawyer. 4 of 10 meetings included the focal actor and one 
internal representative and thus could be considered more like a semi-structured interview. The remaining 6 meet-
ings included the researcher as well as several representatives from different departments and units and thus cannot 
be considered as semi-structured interviews. It is to be considered as a dialogue, question session and information 
exchange. The researcher, being a full participant observer, led the meetings using open questions to be able to 
collect the desired information. The researcher conducted interviews/meetings, introducing his role and the goal 
of CIM and DT. Questions were tailored to the actors' areas of work, including obstacles, risks, legal aspects, and 
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handling incoming information. Emails with questions were sent to external actors, but due to low response rates, 
architects were interviewed instead. Architects typically produce BIM-models for building owners. Six architect 
firms were asked to participate in a formal interview for this study, but only three firms were willing to participate. 
They have been called Architect A, B & C in this study to anonymize them. The questions that were asked to the 
architects were about how they felt the communication with the municipality has been, how they view the require-
ments of BIM-models and whether they have any suggestions for improvement of the land allocation process that 
they want to put forward to the municipality. 

 
The document analysis is based on identifying legal support in The Planning and Building Act (PBL), The Plan 

and Build Regulation (PBF) and Boverket's Building Regulations (BBR), which help municipalities in setting 
demands on external actors based on the rules and guidelines that exist and for the City's planning to be involved 
from the start [7, 8, 9]. In addition to reviewing laws and regulations, there is also information from previous test 
projects that have been reviewed during the study. Documents from previous projects has been reviewed for iden-
tification and mapping of the information flow and how the actors have been affected by this process. 

3.2 Case description 

The work in this study has been carried out at one of Sweden's 290 municipalities, Örebro municipality, where 
digitalization is well advanced. Örebro municipality, is considered as a midsize municipality in Sweden, has approx-
imately 150 000 – 160 000 citizens and are one of the municipalities with the highest rate of construction [20]. After 
reviewing material from previous projects, the goal is to be able to implement BIM in the land allocation process. 
This means new work-routines and presenting BIM-requirements for new projects in the land allocation process. 
This study will focus on phase 2 in the land allocation process, see figure 1. This choice is considering partly the 
time limitation of this study and partly the phase where the municipality has the possibility to demand BIM-models 
according to BIM-requirements such as, simple BIM models in LOD2-3, original file as well as exported IFC file. 

 

 
Fig. 1. Shows the land allocation process and it´s phases. Reported time consumption depends on the municipality and can 

therefore vary. 

3.3 Credibility and transferability  

Using different data collections methods such as autoethnography, interviews and document collection, means 
having a unique access to information. To ensure that this data collection methods isn’t a disadvantage for this 
study, the researcher has taken two steps back to reflect and see factually on the matter. An event that could be an 
example of maturity: after participating in the first meetings, the researcher in his role as BIM developer chose not 
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to show a prepared BIM-requirement specification in its entirety as the researcher quickly realized that this level 
of detail of the BIM requirements specification will not be helpful. 
 

The results in this study can be transferred by other municipalities, by using the same methodology in this study, 
to work towards BIM-implementation. By anonymization of the actors, listing the interviewed actors and mapping 
the actors in the land allocation process is to ensure the transferability.  

4 Results 

The vision for the municipality is to have CIM which, together with digital twins, will facilitate the work with 
development of the city and the municipality. This project is about taking the first steps towards the creation of 
CIM and the possibility of Digital Twins. Thus, implementation of BIM, which is a prerequisite for achieving the 
vision. But where and how should such extensive work be started?  

The Geodata unit, that can be seen as a focal actor, got an assignment to implementing BIM within the munic-
ipality and thus hired a BIM developer, the researcher, who when zooming in on the network also is a focal actor. 
The position as BIM-developer aimed to strengthen the competence and help the municipality pave the way for 
digitization, such as CIM, IoT and DT. However, because the position as BIM developer is new it was required to 
find a way to design the service and thus find a way to implement BIM within the municipality. This project began 
with the researcher studying the processes that affect the Community Building sector and identify the prerequisites 
for the creation of CIM and possibility for Digital Twins. The prerequisites involved mapping the people and the 
technology in order to be able to work towards the goal and the vision. The mapping involved, among other things, 
meetings with essential representatives(zoomed-in) from each actor(zoomed-out). However, every internal meet-
ing were very much about what BIM is. The proposed solutions were identified partly by mapping the conditions 
and the discussions that took place during the meetings, partly the way of thinking about "The elephant and eat it 
piece by piece”.  

Another prerequisite are 3D models of the entire municipality, however, there are existing buildings and infra-
structure as well as planned and additional buildings to consider. The existing buildings are not the focus in this 
study. Thus, in this study the process of planning new buildings is the focus. This also means creation of sustainable 
routines for the municipality to keep the digital twin up to date with the changes that are added in the meantime. 
Being an insider instead of an outsider who wants to change has been a positive aspect of the researchers work. 
Because partly the "decisions" comes from the top (Top-to-bottom) which makes change more receptive to the 
employees, partly because "The BIM developer is in the same boat", i.e. that the BIM developer is part of the 
process that would be changed. The researchers time in the project therefore began with presenting the proposed 
solutions on how BIM can enrich the municipality's digital processes and help its employees. This work has there-
fore meant analyzing, visualizing, and giving examples of how involved actors are affected, by identifying chal-
lenges for the involved actors and connecting the solution to BIM implementation.  

4.1 The first attempt to mobilize a network – that failed. 

The researcher was able to state that Building Permit is an interesting area for new developments within a 
municipality. Thus, the first meeting was with the Building Permit Department, considering that changes to build-
ings and infrastructure are managed in the building permit process. Representatives within the department were 
identified and called to a meeting to discuss the vision for the municipality and the challenges to face. During the 
meeting, interest was shown in the vision of creating CIM and digital twins, as well as how digitalization can 
facilitate the building permit process. Therefore the need of implementation of BIM. However, it was pointed out 
from the representatives that the changes indicate a great impact on the department and the involved actors. The 
meeting resulted in a clear "No", due to the absence of legal requirements today, which means limitation for the 
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municipality to neither demand nor write decisions with BIM-documentation as a basis. Limitations in the tech-
nical tools used today cannot manage BIM-information. Unfixed storage location issue and limitation of archiving, 
not compatible with BIM-information. 
 

After that meeting, the researcher had to go back to square one and a further investigation started on how 
planned buildings can be managed to take the step closer to the vision for the municipality. Considering the con-
ditions and limitations faced during the meeting with Building permit department, the land allocation process was 
the answer, where the land allocation process meets the conditions for planned buildings. Conditions such as, 
managing new buildings and infrastructure. Ability of making BIM-requests from participants and neither needing 
nor being limited by legal support. No obligatory interactions between human and non-human actors that requires 
training because management of new technology is the BIM developers’ job and not the other actors within the 
municipality. And finally, potential for efficiency, which allows the BIM implementation to facilitate and stream-
line the land allocation process.  

4.2 Back to problematization 

With the sub-goal of implementing BIM in the land allocation process, the work began when the researcher 
identified which actors were active in this process and listing the representatives for these actors, who are so-called 
key persons and need to be included in the mobilization. Answering the first research question, identification of 
involved actors is presented in Table 1, see appendix. The mapping of the actors in Table 1, was possible due to 
meetings between the researcher and representatives from the actors that has been involved in the land allocation 
process before. The questions and observations during these meetings, helped the researcher to find out what tasks 
each actor had and what challenges they faced in their work. This information was used to find a connection with 
the problem of the lack of BIM-models within the municipality and the land allocation process.  

At the beginning, when BIM was presented to the actors internally, it raised many questions about what it meant 
for the municipality. The researcher took a few steps back and reviewed the observations and notes made during 
the meetings.  It was found that the terminology used by the BIM developer within the municipality would not be 
helpful as the actors could not understand or relate. With this knowledge, the researcher began to use acceptable 
terminologies within the municipality, which had been identified depending on the level of maturity from the 
actors. A clear example is that instead of the term "BIM", researcher began to use 3D-model and 3D-information. 
The interpretation and exchange of different terms helped the researcher to move forward in the work of imple-
menting BIM in the land allocation process as it could be observed that more internal actors understood what the 
researcher wanted to say. But the proposals for BIM requirements were yet rejected by internal actors. According 
to the internal actors, there are risks of external actors being excluded from the land allocation process due to the 
demand of deliver BIM-models. These concerns from the internal actors were considered, and further investigation 
led to the fact that the concerns of the internal actors could be eased through partly individual meetings with 
architectural companies who had the same view on the issue as the researcher, and partly guest speakers from 
architectural companies who explained the situation from their perspective to a larger group of actors. The impact 
of the guest lecturer on the "negative" actors became a turning point for the BIM implementation. Some examples 
of comments from architects are presented in Table 2, see appendix. 
 

It can be stated that architects have no problems with delivering BIM to the municipality. However, architects 
are concerned about the delivery of original files of their BIM models. The reason is that the architects have 
specific coding and templates for their BIM models that they do not want to share. Thus, the architects prefer to 
submit IFC files. Beside file-format has the architects expressed concerns about the documentation and require-
ments from the municipality in the land allocation. The requests are, therefore, better digital document support 
from the municipality. So for example instead of pdf maps, digital maps that are already georeferenced are desired. 
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The requirement specification presented by the municipality also needs to be improved to clarify what and how 
the architects must deliver their products.  

4.3 Indications of intéressement 

By continuing with the investigation and demonstrating the problematization with an information process that 
lacks BIM compared to what can be gained with BIM, the internal actors started showing more interest. This 
indicated that the first stage of the translation process, Stage 1, had been successful. An example of this is that the 
BIM developer was contacted and asked by a previously contacted colleague about issues related to BIM in the 
land allocation that will be implemented in that requirements and routine for submission of files were presented 
for another project. This has also given indication of how successful the intéressement stage has been in this study. 
This work resulted in a pilot project with testing of requirements received by participants and a way for the project 
group consisting of internal actors to look at 3D-models4 instead of 2D drawings.  
 

Actors 11-13 shows the identified non-human actors that interact with the human actors. What can be estab-
lished is that Actor 12 occurs in all phases of the process and plays a vital part. The actors in phase 2 and their 
interactions with each other are presented in figure 2 below. 
 

 
Fig. 2. Shows phase 2 in the land allocation process. This phase involves the interaction between internal and external actors 

as well as human and non-human actors. 
 

The non-human actors can be shown in phase 2 in the land allocation process, in Figure 2. The documentation 
from the municipality (Actor 13), is released to the public in the start of phase 2. The building owners (Actor 15) 
use the documentation (Actor 13) as basis for the building design in cooperation with the architects (Actor 14). 
The documentation with the building design from the architects (Actor 15) is sent to the municipality through an 
electronic service (Actor 11). The internal actors in the municipality, are communicating through Teams platform 
(Actor 12), until a decision is made.  

The electronic service (Actor 11) are limited to which file-types to receive regarding security issues. This means 
that file-types that’s “unknown” for this actor are not approved for management. The problem has been temporarily 
solved by having the external actor submit the 3D-files in a zip-file. Other challenges have been discovered during 
this study, for example the lack of a platform means both the difficulty of BIM deliveries but also BIM model 
management.  

 
CIM has the power to facilitate visualization, analysis, monitoring of the urban environment and it also provides 

a global view of a region, where the CIM-model is the result of the integration between BIM and GIS [6]. But in 
order to have a satisfying integration between the systems, there must be an interoperability between BIM and GIS 

 
4 During the study, the BIM developer adapted his terminology to make the other actors understand. In this case, the term BIM 

has been replaced by the term 3D models. 
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[11]. During this study, there has been tests using a program to convert and manage files in Feature Manipulation 
Engine (FME) and later be presented in Cesium, the open platform for managing 3D data [12, 13]. Through the 
3D platform, Cesium, greater interest among other actors, internally and externally, has been awakened and thus 
contributed to more actors being willing to participate and contribute. The challenge here is to automate the process 
in which a BIM-model in combination with GIS-data could be presented in Cesium.  

4.4 Signs of enrolment  

The status today in the land allocation process is that BIM requirements are included in a first stage of the land 
allocation process. This set of requirements is very simple and will be considered as a test that can influence how 
BIM implementation in the land allocation process goes in the future. The study's time is not enough to follow up 
the entire process until the building permit decision. However, participants files are received according to require-
ments with certain exceptions regarding the quality of documents. There is one participant who lacks georeferenc-
ing, another who submitted documents not according to requirements and in a format that forced the BIM devel-
oper to acquire new technical tools to manage the file. For example, no preview of the 3D models was submitted. 
During the first of several meetings that’s held in the process of decision making, see Fig. 2, the internal actors 
noticed the missing 3D-model view. A sign that actors slowly are becoming enrolled in the network, was they 
asked the BIM-developer he had 3D-model that he could send to them. The planned continuation of this project is 
to handle the BIM models for an initial visualization. This visualization is intended to be used as a basis during 
the process of decision making. 

5 Discussion 

The purpose of this study has been to analyze how an actor-network can be mobilized in order to implement 
BIM in the land allocation process. By using a minimalist version of ANT and the first stages in the translation 
process it has been possible to identify the actors needed, their roles and relations, and how they will be affected 
in this process. The final goal in the studied process is to convince the land and development unit to include 
demands on the BIM-model when the documentation5 is sent out.  
 

For a successful translation process, timely alliances with actors driving the process are crucial. Early on, the 
focal actor must ally with architects to assure the Land and Development unit that architects won't be excluded. 
Architects have different concerns, such as submitting original files and later providing the "requirement specifi-
cations of the model." Interestingly, not all actors need to be actively involved. The Land and Development unit, 
for instance, plays a relatively passive role without resisting changes. Additionally, actors can redefine their iden-
tities and shape the processes [14]. In this case, the researcher redefined BIM as a 3D model to facilitate the 
process, making it more tangible and activating concerns for the architects. 
 

In this study, technology serves as the non-human actors. Temporary solutions to technical problems may mis-
takenly provide permanent resolutions for certain actors, leading to duplicated work when problems resurface. The 
study reveals the absence of a BIM-information handling platform, temporarily addressed but ineffectively through 
a folder structure. Additionally, temporary fixes using zip file technology were implemented to overcome issues 
with file reception. Given the potential broader use of BIM-files beyond land allocation, sustainable solutions are 
necessary to address impending technical challenges. Consequently, adapting the technology becomes crucial to 
integrate other actors into the network effectively [16]. 
 

 
5 The documentation-basis for the invitation for a land allocation. 
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ANT is associated with various forms of change processes, where it is implicitly assumed that the actors must 
also change in some way. In this study, it has been about making a minor change to the land designation process 
and establishing some new routines. But what is interesting to note is that no major changes have been required in 
the actors' roles, they have been relatively unchanged. The translation process has been very much about convinc-
ing the actors that this change means that they do not need to change.  
 

The ANT perspective and the methodological advice of "following the actors" has contributed to answering the 
first research question. Furthermore, the ANT-inspired working method makes it clearer to discover which actors 
are affected, but also what role they play during the process, for example if they have active or passive roles. The 
ANT perspective also pays attention to the connections that exist between the actors in a process and how an actor 
is influenced by another actor. 

6 Conclusions 

First research question (RQ1) could be answered by using a minimalist version of ANT and the actors could be 
identified. The answer to the second research question (RQ2) lies in the indications and signs of enrolment that 
have been shown during the process. Mobilization took place by showing the actors that they do not need to 
change, and it is a lot about "black box technology” or making it a matter of indifference [34].  In order to succeed 
in the implementation of BIM in the land allocation process, the submission of BIM files needs to become an 
obligatory passage point.  

 
The land allocation process is longer than a master's thesis, hence the inability to follow the entire process. A 

proposal for further research is to follow up the work with the goal of carrying out an evaluation of BIM imple-
mentation within a municipality.  
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Appendix 

Table 1. Presenting unique actors. Human and non-human actors and what they are contributing with in which phase in the 
land allocation process. See also figure 1 for information about the phases.   
 

 Actor Description  Phase 
1 General plan unit Comprehensive plans. 1 
2 Detail plan unit Detailed development plans. 1 
3 Land- and development unit Responsible of the land allocation process.  0, 2, 3 & 5 
4 Geodata unit Digital support and documents. 1-3  
5 Traffic unit Traffic issues, plans and strategies.  1, 2 & 3 
6 Technology and service manage-

ment (Swedish: TSF); Project 
unit 

Project management  2 & 3 

7 Urban environment: Landscape 
architect 

Assessment questions concerning the environment 1 & 2 

8 Politicians Through a meeting, MEN-beredning, the politicians get 
the opportunity to give their consent for the projects.  

1 & 2 

9 Municipal city architect  Design issues. 2 & 3 
10 Building permit unit Building permits.  3 & 4 
11 E-tjänsten  Electronic service, receiving applications and files 2 - 4 
12 Teams Communication platform 0 - 5 
13 Digital basis The documentation that is sent out as a basis 2 
14 Architect Producing the models for their clients (Actor 15)  2 & 3 
15 Building owners Participants in the process.  2-5 

 
 

Table 2. Selected comments from architects interviewed during this project. Note: in Table 1 above, there are only one architect 
(Actor 14) and one Building owner (Actor 15) presented. That is to identify the unique actors.  
 

Architects6  
A B C Comments 
X X X No problem submitting BIM files, it doesn't have to cost more. 
X X X Restrictive against submission of original file. However, no problems with IFC. 
X X X Better documentation & requirements from the municipality. 
X X X Actively working with BIM. 

 
 
 
 
 
 
 
 

 
6 Note: There are more than one architect that has been interviewed and to anonymize them, they have given the names Architect 

A, Architect B & Architect C.  


