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Cmb:s mål är att vara samhällsbyggnadssektorns 
främsta forum för ömsesidig kunskapsutveckling 
inom management och ledarskap. Inom cmb 
arbetar akademi, företag och offentliga aktörer 
tillsammans för att med forskning, kunskapsutbyte 
och utbildning utveckla samhällsbyggnadssektorn.

Cmb finansierar forskning och ger via temagrupper 
aktivt stöd till Chalmers utbildningar. Genom 
konferenser, lunch- och frukostmöten bidrar cmb:s 
starka nätverk till att göra ny kunskap tillgänglig för 
hela samhällsbyggnadssektorn.

CMB KORTRAPPORT OM FORSKNING
Den cmb-stödda managementforskningen har ett 
brett anslag inom samhällsbyggandet. Forskningen 
behandlar frågor om samverkan i byggprocessen, 
kunskapsutveckling, ledarskap och projekt- och 
produktionsledning, stadsutvecklingsfrågor, 
riskhantering, produktivitet och effektivitet.

I en serie sammanfattningar presenterar vi de 
forskningsstudier som cmb helt eller delvis 
finansierar. Kortrapporten syftar till att sprida 
forskningsresultat i en lättillgänglig form och 
fungerar som introduktion till ämnesområdet. 
För den som vill fördjupa sig finns en kortfattad 
presentation av författaren tillsammans med 
hänvisning till den aktuella avhandlingen eller till 
de artiklar som har publicerats.



INTRODUCTION
This research examined the role of dynamic 
capabilities in facilitating digital 
transformation (DT) within the construction 
sector, with a particular focus on the transition 
from traditional project delivery processes to 
model-based project delivery. In general terms, 
digital transformation refers to fundamental 
changes in the organizational processes by 
which an organization operates, delivers value, 
and engages with stakeholders. In the context of 
the construction sector, digital transformation 
can be studied in two ways: focusing on the use 
of various technologies to improve processes or 
examining the organizational processes and 
practices required to integrate these 
technologies effectively. This research adopts 
the latter approach and examines what 
capabilities were developed, and, more 
importantly how they were developed for 
model-based project delivery based on two 
pioneering projects in Sweden that implemented 
model-based construction. 

The increasing use of digital data and techno
logies creates opportunities for project stake
holders to communicate through a unified 
interface, enabling the integration of design, 
construction, and management processes in 
construction projects. Recently in Sweden and 
other Nordic countries, ”model-based con
struction” has gained attention by extending the 
use of Building Information Modeling (BIM) 
into the construction phase, demonstrating that 
BIM can serve as a single, legally binding source 
of project information throughout both the 
design and construction stages.  Such a shift 
introduces a new project delivery process, 
requiring a reconfiguration of traditional 
business processes and practices among various 
stakeholders. As a result, developing new 
capabilities to address this digital 
transformation has become essential. This 
research aims to understand how these 
capabilities can be developed to address the 
impacts of digital transformation on traditional 
business processes in the construction sector.To 

understand how such transitions are achieved 
in the case projects, this research applies the 
dynamic capabilities view (DCV), a framework 
from strategic management that explains how 
organizations adapt to changes in their 
environment—particularly in relation to 
technology. Capabilities research distinguishes 
between ordinary capabilities (which focus on 
routine operations and efficiency, enabling 
organizations to operate successfully and 
sustain their current performance) and dyna
mic capabilities (which focus on adapting to 
environmental changes, with the capacity to 
create, expand, and modify existing capa
bilities). According to DCV, dynamic capabilities 
are developed through three processes: sensing 
opportunities, seizing them, and reconfiguring 
existing structures and practices: see Fig. 1.

Drawing on DCV, the aim of this project is to 
explore and explain how sensing, seizing and 
reconfiguring processes happen in the 
transition from traditional processes to model-
based construction. To fulfil this aim, three 
research questions were posed:  

1.	 How do sensing and seizing processes 
manifest in a shift towards model-based 
construction? 

2.	 What do these processes (sensing and 
seizing) transform and how? 

3.	 What capabilities emerge from these three 
processes and how can they be proactively 
refined/improved? 

Figure 1. Sensing, seizing, and reconfiguring processes 
in capability development (Developed from Teece et al, 
2007)
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METHOD 
This study focused on two case projects, New Slussen in Stockholm 
and Celsius in Uppsala – both of which have implemented model-
based project delivery. 

The New Slussen Project was the first example 
where a “drawing-less” project narrative 
became the driver for change from traditional 
processes to model-based construction in 
Sweden. In the Celsius project, BIM was 
accepted as the single and legally binding 
source of information across the design and 
construction phases, enabling model-based 
project delivery.

A qualitative case study was conducted to 
explore how project stakeholders develop new 
capabilities when transitioning from traditional 
processes to model-based project delivery. The 
empirical data was collected in two phases. In 
the first phase we carried out 14 in-depth 
interviews from the New Slussen Project and 9 
in-depth interviews from the Celsius project. 
The interviewees included project managers, 
Virtual Design and Construction (VDC) 
managers, designers and engineers. Figure 2 
describes the data collection and analysis 
process:

The interviewees were asked to describe their 
experiences, focusing on several key areas:

	→ How the initial idea of model-based 
construction emerged: Understanding the 

source/origins of this new approach and why 
stakeholders/organizations decided to adopt 
it.

	→ Reactions/responses of different 
stakeholders: Exploring how various parties’ 
(such as project managers, contractors, 
designers, and clients) responded to the shift 
from traditional methods to model-based 
design delivery and construction.

	→ Organizational changes: Investigating what 
adjustments or transformations had to 
happen within the participating 
organizations to support model-based 
project delivery.

	→ Challenges and opportunities: Uncovering 
the obstacles and advantages that 
stakeholders experienced during the 
transition (to model-based project delivery)

	→ Current progress: Investigating where these 
organizations stand in their journey toward 
fully adopting model-based project delivery.

	→ Future expectations: Exploring assumptions 
and hopes about how digital work processes 
will shape the future of the industry. 

Literature 
study Data analysis

Data analysis 
and

design of the 
focus phase

14 interviews

9 interviews

10 participants

9 participants

Case 
projects

Preliminary 
research

Explorative phase Focus phase

New 
Slussen

Celsius

Figure 2. Data collection and analysis process.

4 CMB KORTRAPPORT OM FORSKNING  |   2025 #1 :  TOWARDS DIGITAL TRANSFORMATION



The interviews were transcribed and analysed 
using thematic analysis. This allowed us to 
identify the main themes indicating how the 
transition towards model based project delivery 
(model based design delivery + model based 
construction) was experienced in both projects. 
We then created story boards in Miro 
representing the identified themes or episodes 
that explained how the model-based project 
delivery was recognised as a useful strategy, 
how different stakeholders made sense and 
adopted the change so that digital 
transformation was achieved in both projects. 

The second phase consisted of focus-group 
meetings, one for each case project. The 
focus-group meetings discussed three issues:

1.Do the identified themes in the storyboards 
reflect the development of digital project 
capabilities and processes? If not, how do they 
describe these developments?

2.If starting a new project with a model-based 
delivery approach, what strategies would you 
adopt based on your experiences in the previous 
project?

3.What key knowledge or lessons has your 
organization gained from the case project, and 
how has this knowledge been or will be applied 
in other projects?

The focus group meetings were organised as 3 
hours Teams meeting for each project. The 
researchers used Miro as the digital platform to 
organise group discussions for each question. 
Both meetings were recorded, transcribed and 
analysed using thematic analysis. The analysis 
of the data collected within focus group 
meetings enabled us to refine the flowcharts 
highlighting key themes /factors that support 
the gradual transition to model-based project 
delivery in both case projects. Additionally, we 
identified which strategic processes/practices 
could be adapted to other projects requiring 
model-based delivery and examined the 
knowledge transferred from individual projects 
to the broader organization. The focus group 
discussions allowed us to observe interactions 
among project members, including contra
dictions and potential conflicts related to the 
research phenomena. The discussions provided 
us with insights into how stakeholders, based 
on the unique nature of their practices and 
business models, perceive the value and impact 
of model-based construction differently.
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RESULTS
Below, we present our findings in three sections. First section 
illustrates the themes identified in the interview data analysis, 
which were discussed and edited following the focus group 
meeting. 

1. MICRO-PROCESSES SHAPING 
DIGITAL CAPABILITY DEVELOPMENT 
FOR MODEL-BASED PROJECT 
DELIVERY
These themes, represented in Figures 3 and 4, 
are the micro-processes that sequentially 
shaped the sensing, seizing, and reconfiguring 
phases toward the shift to model-based project 
delivery in the case projects. The themes and 
quotations presented in Figures 3 and 4 are 
briefly described below, section 1.1 and 1.2. 

1.1 THE NEW SLUSSEN PROJECT

As illustrated in Figure 3, the shift towards 
model-based project delivery occurred progress
ively through interconnected factors and 
processes. Initially, project complexity and the 
limitations of 2D representations, particularly 
in cross-sections, highlighted the need for 
better solutions to understand the existing site 
conditions and propose new design. To address 
this, the engineering company partnered with a 
technology consultant to develop 3D repre
sentations, which helped in explaining the new 
design and facilitating communication with 
decision-makers on the client side and the 
public. The advantages of using 3D repre
sentations in the early phase led the client to 
request an increased use of 3D models, ulti
mately leading to a demand for BIM-based 
design delivery. When planning the tendering 
process, stakeholders realized that reverting to 
2D drawings while also following to generate 
model-based data would create parallel work
flows, increasing costs and risks, resulting 
discussions on adopting a model-based 
construction approach.

Model-based construction was a new concept 
for stakeholders, requiring further learning. 
VDC managers leading the process from the 
client and technology consultant facilitated this 
by inviting experts, having model-based 
construction experience, to share insights, 
which, in turn, resulted in the client approving a 
model-based delivery. A pause in the project, 
due to the 2014 local elections, provided the 
client, engineering team, and technology 
consultant an opportunity to explore how to 
develop a model-based delivery platform. They 
collaborated across 12 disciplines, experi
menting with model-based processes despite the 
absence of established policies or standards, 
fostering a collective sense-making effort for 
contractor procurement.

The empirical data shows that weekly VDC 
meetings became a platform where VDC 
managers from all disciplines updated project 
information and aligned practices towards 
model-based delivery. These meetings were 
described as key enablers, fostering a hub for 
collective digital capability development, with 
VDC managers bridging the project and 
stakeholder organizations to facilitate the 
change. Two prominent digital leaders (D’s) from 
the technology consultant and client sides were 
described as crucial actors driving the 
transformation, with followers (d’s) within 
stakeholder organizations progressively 
adopting model-based workflows across various 
disciplines. This gradual and collaborative 
process of sensing, seizing, and reconfiguring 
transformed design and construction practices, 
enabling stakeholders to develop digital 
capabilities for model-based project delivery.
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Main themes shaping the process Quotes from the empirical data

“It was very hard to understand the project for 
people who had to make decisions like 
managers, politicians. Decision makers outside 
the project had to be informed, too. We tried 
using traditional section drawings, but it was 
very hard because of the project complexity. We 
asked our technology partner (TC) to create 
simple 3D representations.”

”Everything was modeled from old drawings 
and then transformed into sections, images, 
and animations. We provided the client with 
these 3D visuals to help them make informed 
decisions. I think that was the star! Because not 
many on the client side could interpret a 
traditional project section due to its complexity. 
That’s how it all began ...”

“The city saw the advantages with 3D modelling and asked us if we can continue with this. We knew 
we can, but the 3D model must be updated all the time to be able to produce these renderings, so 
we can’t really go for 2D drawings at the same time. If we do, then the 3D model will die by itself 
because we have to focus on drawings instead. It was a huge decision for the city to say we will go 
‘drawingless’ for the whole project. No one had done this before on this scale!”

“Drawingless” was articulated loudly to get attention just to make people more alert. “No drawings! 
What? How are we supposed to build stu�  now? What are we going to use?”

“From my perspective, I have never had the goal of 0 
drawings, the goal has always been to work e� iciently. I 
had experience in high level BIM projects, but Slussen 
has everything in it that I do not have expertise. I was 
very open to designers from the beginning to discuss 
what we want to achieve here. We tried ideas together 
and this collaborative work enabled what we did in the 
New Slussen. We knew we need the models for the 
collaboration and coordination and then you also have 
to put a lot of time to create the drawings. That was like 
extending the project time frame for several years. We 
didn’t have time, so we decided ’ let’s try this’. We 
believed in digital delivery and we looked at other 
projects that tried the idea.”  

”…In the detail design phase, the 
client came with high demands for 3D 
coordination and visualization of the 
whole area... 3D delivery was not a 
common practice for all disciplines like 
electrical design and rebars. We 
invited a guy from Oslo airport, he 
showed how they managed to do it 
successfully. The client was convinced 
to follow with model-based delivery. 
But this requires a manual, 
management strategy which was 
lacking.”

“A� er the election, they stopped the project. We (SEC, TC, and project responsible in C) worked 
during this time to create the logic what we called model-based delivery platform now. The client 
wanted us to define how the idea would be implemented.”

“A� er the elections we had a gap to test our ideas for model-based delivery. We really had to look at 
every technical area delivery package. If we hadn’t done that, I think we had to develop it together 

with the builders in the real-time and that would have been catastrophic.” 

“BIM managers worked in great 
collaboration and knowledge exchange, 
(manager in TC) brought the energy and it 
was all new and exciting for us so if we find 
a solution we were sharing with others. Of 
course, each discipline needs di� erent 
solutions.”

“I helped my company in the bidding process to 
visualize things and get information from the 
models. And then when we got the project, they 
said to me, -”You are the VDC manager in this 
project”. -”OK, what’s that?”, -”You figure it out. I 
have no idea, but we must have one”. So that’s 
how I started my role in this project. (Contractor)”

“A big part of it was, of course, (TC representative), if you’ve met him. He’s great at creating 
enthusiasm with people, so he’s really, it’s one of those you need in this kind of situation I think…He 
was the one knowing the technology and helping us to transform.”

“4−5 people le�  the VDC role in the client at the beginning until he came, he is still there, he has 
been the big part of this story. We worked in parallel to explain, this is not just making a cool BIM to 
rolling around in meetings, this is what you are going to deliver without any drawings.”

 “When (the sub-contractor on site) learned that we 
only use models, he nearly had a heart attack. But I 
took him up for some personal one-to-one training 
with the model. And a� er that he said, yeah, I’ ll give it 
a try and two days a� er he came…he was really proud 
of himself. He actually started doing his own views for 
the construction workers. So when they started to 
realize that they actually could use the model with the 
these guys, when they saw that they actually couldn’t 
read information from the objects things change.”

“If you explain how they can find the 
information they need in the model and 
show the usefulness of model-based 
working, you can easily convince people 
to accept change.” 

“Once they are convinced and start 
using the model, especially on site, they 
then help each other to explore more.” 

Figure 3. Micro processes shaping the transformation towards model-based project delivery in the New Slussen project.



Main themes shaping the process Quotes from the empirical data

“We haven’t really changed the 
scope for the models, the object 
parameters, or the way we split and 
design the models. We’ve used this 
as a guideline and then added 
some additional elements on top of 
that… It essentially looks the same, 
but we’ve added some new 
functions and processes that we’ve 
developed. We’ve used Slussen as 
the main core in structuring the 
design.”

”Kjell from Byggstyrning had heard about the Slussen 
project and how we used models for construction. He 
expressed frustration with traditional drawings (as he 
called raggarCading), saying they’re o� en full of errors and 
result in building from unreliable information. He wanted 
to test if it was possible to build without relying on 
drawings. So, he reached out to me, asking how we 
managed it in Slussen. A� er some discussions, he 
approached me again and said, ‘I have a project in 
Uppsala, and I want to do it without drawings. Can you 
help us?’ That’s how I became involved in the project.”

“He was always in who and talking like he had a dream of having some bubbles in the model that 
tell him how to do this stu�  now and then so that it begins to the discussion about that.”

”Rather than a one step large change, a gradual, 
step-by-step approach is needed. We focused on one 
thing at a time, maintaining ongoing dialogue and 
being present throughout the process. I truly believe this 
is the key. Moving step by step, without rushing, helps 
reasure people. I understand that it can feel unsettling to 
approach things in a new way, and this isn’t about age 
or experience, whether you’re a designer or a contractor. 
It’s about building confidence, knowing that you can 
take this step with support along the way, and trusting 
that it will work out.” 

”We had a good environment where 
we can speak openly, it was new to 
all. When you are testing mistakes can 
happen. Alright, don’t send that to the 
construction site.’ Then, I inform 
everyone, acknowledging that 
something went wrong and that we’ll 
correct it by next week. This mode 
helped us to manage it succesfully.”

”We had an innovation year, so the decision was made to pursue some innovations, and this project 
felt like a perfect fit. I quickly developed a strong trust in Kjell and Johannes—Johannes for his 
expertise and Kjell for his drive and commitment. I think my background as an athlete taught me that 
you have to dare to win. It’s a phrase we coined, meaning that when striving to be better than others, 
you o� en have to venture into unknown territory. This mindset helped me feel less afraid to try new 
things.” 

”We felt of losing 
control over the design 
time to time but at the 
end we had more 
control oover details 
and we felt good.” 
(Architect)

”What was new for us in Celsius was that they were building directly 
from our models. Everything in the model had to be accurate, because 
if we only used 3D or 2D PDFs, it wouldn’t matter as much. Since the 
builders were going to use the actual model, they would see everything 
that we might normally skip to develop. We also had to put much more 
e� ort into quality-checking our models—not just for geometry but also 
for the parameters used in quantity estimates and measurements. It 
was essential to ensure everything was modeled correctly.”

”We had a design studio twice a week to discuss details extensively, including material coordination 
and scheduling. Every Wednesday, a representative from each design team met on-site. This setup 
allowed contractors to consult with their designers, make adjustments, and address issues 
collaboratively. It fostered collaboration among the site crew, management, design teams, and 
contractors, with everyone meeting for an hour each week. I believe it was a true collaboration 
among all project stakeholders, focusing on the necessary tasks.”

”Our main goal was simple: have the 3D model on-site to take measurements and build from it. In 
2018, however, the available so� ware wasn’t as advanced for field use on mobile devices. The Slussen 
project had used Navisworks, but its engineering-focused interface was too complex for e� icient site 
use. I considered Autodesk BIM 360, but it presented similar issues—complex navigation, 
measurements in inches, and lack of support for simple field measurements. Seeing the limitations, I 
searched alternatives and found StreamBIM. This tool allowed easy measurement on 3D models, 
simplifying our workflow. That’s how we transitioned to StreamBIM. With time, it was developed to be 
a platform that we now manage our comminication and many other functions.”

“Things became much more challenging for 
everyone on my design team. They couldn’t just 
suggest ideas, put them on paper, and assume 
issues would be solved later. Instead, they had to 
dig in and assess: is this feasible? Is it buildable? 
This became the production project leader’s 
mission, given their focus on production. It was 
exhausting because, every day, we felt like we 
were doing things wrong. But this was because 
we were tackling every question mark and 
di� iculty during our phase, rather than leaving 
them to be discovered on the production site. We 
invested our time and resources early on so that 
production would run smoothly—and it did, even 
coming in under budget. We did far more work 
than usual and o� en felt like we were repeating 
steps, moving in the wrong direction. But this was 
because we were solving issues early on, 
changing roles and responsibilities.”

“One of the challenges was how to use the 
model a� er putting such high earlier cost, 
whether could the client benefit from it? 
Modelling the project for using in facility 
management is di� erent than traditional 
thinking. Also, accepting the model as the 
legal document was the challenging issue.”

“In traditional practice, subcontractors used 
drawings to extract quantities and based 
their bid calculations on those figures. Now, 
quantities can be extracted directly from the 
model, allowing subcontractors to focus 
solely on bidding for the work itself. 
Extracting quantities directly from the model 
is also beneficial for purchasing and logistics, 
and it creates opportunities for using 
prefabricated elements more.”

Figure 4. Micro processes shaping the transformation towards model-based project delivery in the Celsius Project.



1.2 THE CELSIUS PROJECT

As illustrated in Figure 4, The Celsius project 
advanced model-based project delivery by 
building on the foundational learning from New 
Slussen. Two VDC managers came from New 
Slussen and applied their knowledge to a 
building project enhancing information 
distribution, object parameter management, 
and contractor coordination workflows, while 
adding new layers of functionality to improve 
efficiency. The empirical data highlights the 
significant role of prior collaboration between 
the client, CM company, and design team in 
establishing a foundation of trust and open 
communication, which seems to encourage 
stakeholders to pursue model-based design 
delivery and construction. As emphasized by 
the interviewees, this trust led them to view 
model based delivery as the only viable path, 
accepting challenges and potential failures as 
part of the process. 

The Celsius project also benefited from the 
client’s “innovation year”, which was described 
as the important factor encouraging experi
mentation and creativity. Antoher important 
factor shaping the successful implementation of 
model-based delivery was finding a user-
friendly BIM platform designed for site use, 
addressing a key problem faced in the New 
Slussen project where technology had limited 
accessibility for site teams. In Celsius, on-site 
teams could access project data directly from 
the model using mobile devices, reducing the 
need for printed production oriented views 
(POVs) from 3D models.

Similar to the findings from the New Slussen 
project, regular VDC meetings were recognized 
as a central hub for collaboration. Stakeholders 
met twice weekly on-site to exchange infor
mation and address the requirements—or 
challenges—of model-based project delivery, 
such as determining the appropriate level of 
detail needed to use BIM for construction 
without relying on 2D drawings. These VDC 
meetings were highlighted as the key factor 
facilitating knowledge transfer between design 
and production teams, helping designers 
understand the needs of the site teams to realize 
the design on site and ensuring the model’s 
completeness. The high level of detail required 

in the Celsius project’s 3D model was crucial, as 
the model was used not only for visualization 
but also for extracting measurements and other 
details for production, cost estimation, and 
ordering prefabricated elements. Using the 3D 
model as the single source of information and 
legally binding document was a new process for 
all stakeholders. This increased the demands 
during the design phase, requiring precise 
modeling even for minor construction details.

Adopting model-based project delivery also 
redefined the boundaries of stakeholder roles. 
Designers had to produce additional details 
beyond their traditional scope to create a very 
detailed BIM, and subcontractors received 
precise quantities for bidding, eliminating the 
need for independent quantity extraction from 
2D drawings. Similar to the New Slussen 
Project, the role of digital leaders (D’s) and 
followers (d’s) was described as a critical factor 
in enabling the shift from sensing to seizing and 
initiating the reconfiguration of project 
processes to support further digitalization 
through small steps and adjustments. Factors 
such as ‘the role of teamwork,’ ‘daring to fail 
together,’ and ‘focusing on solving problems and 
unknowns collectively rather than assigning 
blame’ were identified as essential for fostering 
the shift toward model-based project delivery. 
The empirical data clearly demonstrates how 
the decision to adopt model-based delivery 
(seizing), such as using BIM as the legally 
binding document, facilitated the recognition 
(sensing) of the need for accurately developed 
details within the model. This sensing-by-
seizing enabled the reconfiguration of design 
development and adjustments in construction 
processes. Furthermore, the new features added 
to the BIM platform used in the Celsius project 
enabled the CM company to utilize digital data 
for additional purposes, such as communication 
through online platform, issue reporting, and 
data-based systems for health and safety.

The findings presented in sections 1.1 and 1.2 
provide brief project narratives describing the 
shift towards model-based project delivery, 
highlighting key factors shaping the process. 
These narratives were written based on the 
findings from the interviews which were 
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subsequently discussed and refined through 
focus group meetings. The next section outlines 
the findings from the second question posed 
during the focus group meeting: If you were 
starting a new project that follows a model-
based delivery approach, what strategies would 
you use based on your experience in the 
previous project?

2. STRATEGIES FOR IMPLEMENTING 
MODEL-BASED PROJECT DELIVERY 
IN FUTURE PROJECTS
When asked about what lessons learned from 
the New Slussen project will be implemented in 
future projects requiring model-based delivery, 
participants highlighted the following key 
factors:

EARLY CONTRACTOR INVOLVEMENT TO 
INTEGRATE PRODUCTION INFORMATION 
INTO THE DESIGN PHASE

One of the major challenges in the New Slussen 
project was implementing model-based 
construction while using the traditional 
design-bid-build delivery method. Several 
design changes requested by the contracting 
firms had to pass through the client before 
reaching the designer, creating delays and 
inefficiencies. As noted by a representative from 
the engineering company: 

“To get a model-based delivery method to function 
in practice, it’s crucial that we know what needs to 

be delivered to production, what information is 
needed, and how it should be presented most 
effectively. So involve production much earlier to get 
help.” 

Participants emphasized that model-based 
construction requires early contractor 
involvement to integrate production data into 
the design phase, ensuring the development of 
an accurate BIM that could directly serve as the 
primary project information source for 
production. 

CLEAR DEFINITION OF ROLES AND 
RESPONSIBILITIES IN MODEL-BASED 
PROJECT DELIVERY 

The transition to model-based construction 
within a design-bid-build project delivery 
framework led to confusion about roles and 
responsibilities. Model-based design delivery 
and construction requires a reconfiguration of 
these roles and responsibilities, necessitating a 
departure from traditional procurement 
methods. To ensure smooth implementation 
and effective collaboration, these roles and 
responsibilities must be clearly defined early in 
the project.

DEVELOPMENT OF A COMPREHENSIVE 
INFORMATION MANAGEMENT

The shift toward model-based project delivery in 
the New Slussen Project was driven by emergent 
decisions and processes. Stakeholders deve
loped the model-based delivery platform 
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through trial and error. However, since it was 
their first time implementing such an approach, 
the information included in the BIM model was 
not well-organized. This resulted in challenges 
and time losses during the construction phase. 
As one participant emphasized:

“A well-defined information strategy at the start of 
the project, including standards for labeling, 
classification, and data management is a must to 
prevent confusion and ensure smoother project 
execution.” 

The participants also noted that, despite the 
initial lack of standards to establish a clear 
strategy, their experience with the New Slussen 
project has provided them with a better 
understanding of information management 
within the model.

TRAINING IN DIGITAL TOOLS AND 
SOFTWARE BY ENABLING PEOPLE TO 
RECOGNIZE BENEFITS

One of the biggest challenges in the New Slussen 
project was the lack of digital capabilities, 
particularly on-site. To address this, a key 
practice involved bringing digitally skilled 
personnel from the design office to the site to 
provide support. A common strategy for 
overcoming resistance from site personnel, who 
were hesitant to adopt digital information, was 
to demonstrate how the use of a 3D model could 
create efficiencies in their own practice, as 
opposed to relying on traditional 2D drawings. 
Participants all agreed that training should be 
implemented in small steps, rather than 
expecting people to adopt a new method all at 
once.

ENSURING USER-FRIENDLY SOFTWARE 
INTERFACES

Another key challenge faced in the New Slussen 
project was the lack of user-friendly software to 
enable the use of BIM on-site. In the early 
stages, Navisworks was used through BIM 
kiosks, with design office personnel brought to 
the site to assist. However, since Navisworks is 
not a BIM software specifically designed for site 
use, it led to inefficiencies in utilizing model 
data on-site. Participants emphasized that 
technology has since evolved, and there are now 

various software solutions available that make it 
easier to use BIM on-site without requiring 
significant technological investment.

FOSTERING A POSITIVE PROJECT 
CULTURE AND BUILDING TRUST AMONG 
STAKEHOLDERS

A common emphasis was that model-based 
project delivery requires greater collaboration 
among stakeholders compared to traditional 
project delivery methods. As it is an evolving 
process through collective sensing, seizing, and 
reconfiguring, the role of leadership (with the 
important roles of D’s and d’s) in building trust 
and overcoming resistance was highlighted as a 
key factor for successful implementation.

UTILIZING OPEN DATA FORMATS (SUCH AS IFC)

Lastly, all stakeholders emphasized the 
importance of using open data formats as the 
only way to break information silos among 
stakeholders and achieve the successful 
implementation of model-based delivery. 

When reflecting on the lessons learned from the 
Celsius project, participants identified the 
following strategies they have already adopted 
for the next model-based delivery:

A COLLABORATIBE APPROACH WHERE 
PROBLEMS CAN BE ADDRESSED TOGETHER 

Similar to the New Slussen project, participants 
of the Celsius project emphasized the 
collaboration among key stakeholders (the CM 
company, project manager on the client side, and 
design team leaders) as the critical success factor 
enabling model-based delivery. They 
emphasized that it is very difficult to implement 
a successful transition toward model-based 
delivery without having a strong agreement that 
it is the only way to move forward.
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DESIGN TEAM NEEDS TO ACCESS WHAT 
INFORMATION IS REQUIRED ON SITE 
PRODUCTION

Participants in the Celsius project emphasized 
the importance of collaboration between the 
design and construction teams. They suggested 
implementing a clear information management 
strategy that outlines what data should be 
delivered, to whom, for what purposes, and in 
what format, between the design and production 
teams.

CONTINOUS INFORMATION EXCHANGE 
THROUGH REGULAR MEETINGS

Weekly VDC meetings that enable continuous 
information exchange and common agreement 
between key stakeholders were identified as an 
important practice that should be applied to 
other projects.

ENHANCED USE OF THE INFORMATION IN 
THE MODEL

Participants in the Celsius project described 
how they improved model-based delivery in 
subsequent projects by adding additional 
functions related to CO2 emissions, issue 
management, and commissioning. However, 
they also added that in order to use project 
information for such purposes, the data should 
be standardized and structured through a clear 
information management strategy.

ACHIVING EFFICIENCY THROUGH 
AUTOMATED PROCESSES

The key suggestion was that model-based 
delivery can be improved through automation, 
scripting, and cloud-based working practices. 
For example, while information exchange 
among different disciplines was achieved 
through weekly meetings and updates in the 
New Slussen Project, it was automated every 
night in the Celsius project. Representatives 
from the CM and design teams emphasized that 
automated processes helped eliminate 
inefficiencies in developing and sharing digital 
project information. These discussions were 
followed by an emphasis on the important role 
of using open data formats such as IFC.

In summary, the findings from both projects 

underscore the importance of collaborative 
practices, early stakeholder involvement, an 
information management strategy, fostering 
open communication and trust, and using open 
data formats as crucial practices that should be 
implemented in other projects to achieve 
successful model-based project delivery. 
Additionally, both projects highlight the 
advancement toward using digital project data 
for purposes beyond construction, such as CO2 
emissions, purchasing, and logistics 
management. There was also strong emphasis 
on the new possibilities provided by automation, 
scripting, and the use of cloud-based platforms 
to implement model-based project delivery more 
efficiently.

3. KNOWLEDGE TRANSFERRED 
FROM THE CASE PROJECT TO 
STAKEHOLDER ORGANIZATIONS
The last question in the focus group meetings 
asked what lessons learned from model-based 
project delivery had been transferred from the 
project to the organization. Participants of the 
New Slussen project highlighted the following 
learnings:

	→ Actors having digital project capabilities to 
implement model-based project delivery 

	→ Enhanced use of digital tools and 3D models 
on site

	→ Insights for developing a robust information 
delivery strategy

	→ The importance of fostering collaboration 
and clear communication

	→ Eliminating inefficiencies through 
streamlined processes

	→ Turning vision into reality is possible – they 
saw the importance of being proactive rather 
than waiting for industry-wide adoption of 
digital processes.

	→ Embracing open formats for data 
accessibility

	→ The need of developing data security 
strategies 

When asked about what lessons learned had 
been transferred from the project to the 
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organization, participants in the Celsius project 
emphasized the following parameters:

	→ Adoption of data-driven construction 
practices by using the BIM platform to 
manage health and safety, CO2 emissions 
tracking, and commissioning

	→ The importantce of having a single source of 
project information (in digital form) 

	→ Enhanced technical capabilities for using 
digital tools

	→ Improved understanding of production 
needs, specifically regarding what 
information is needed by whom and when in 
a project
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CONCLUSIONS AND 
RECOMMENDATIONS
Developing digital project capabilities for model-based project 
delivery through collective sensing-by-seizing.

This research has examined the transition from 
traditional to model-based project delivery in 
two pioneering projects in Sweden. It explored 
how the processes of sensing, seizing, and 
reconfiguring interact, evolve, and facilitate 
capability development for digital project 
delivery over time. The findings highlight three 
key insights: 

(i) The identified themes representing micro-
processes that enable the shift to model-based 
project delivery (Figure 3 and 4) do not follow a 
linear sequence or exhibit distinct boundaries 
between sensing, seizing, and reconfiguring 
processes, as often described in the literature.

(ii) Different stakeholders seem to undergo 
different sensing and seizing processes, where 
what constitutes sensing for one stakeholder 
may represent seizing for another (or vice versa, 
where one stakeholder’s seizing process triggers 
sensing for another). 

(iii) The transformation toward model-based 
project delivery emerges through a “sensing-by-
seizing” process at the interface between project 
and stakeholder organizations, rather than 
following a predetermined digital strategy. 

The findings from the New Slussen project 
shows that the technology consultant was 
initially the only stakeholder with digital 
capabilities for model-based work processes. 
The structural engineering consultant 
recognized (sensed) the advantages of 3D 
modeling and collaborated with the technology 
consultant to seize these opportunities by 
adopting digital work practices, such as 
transitioning to Revit specifically for the New 
Slussen project. Similarly, the partnership 
between the technology consultant and the 

engineering company enabled the client to 
sense the value of using 3D models, not only for 
gaining a better understanding of project details 
but also for effectively communicating the 
project to the public.

These initial sensing and seizing processes 
among the client, the engineering company, and 
the technology consultant led the client to 
request BIM-based design delivery. Later in the 
project, the three main stakeholders faced an 
critical decision: whether to continue using BIM 
as the primary source of project information 
during construction or revert to traditional 
delivery processes with 2D drawings. As 
illustrated in the findings, representatives of the 
client, technology consultant and engineering 
firm collectively went through a long process of 
sensing and seizing, where learning from others 
and testing pilot deliveries played a crucial role 
in moving further to approve model-based 
construction, eliminating 2D drawings from the 
construction phase. Following this decision, 
weekly VDC meetings became central hubs 
where project stakeholders with varying levels 
of capabilities related to digital work 
collaborated. These meetings facilitiated 
“sensing-by-seizing” processes, enabling them 
to develop digital project capabilities. Especially 
important was the role of a small group of 
digital champions (D’s) who were instrumental 
in creating compelling narratives to persuade 
stakeholders and in mobilizing junior 
champions or followers (d’s) to lead their 
organizations toward model-based workflows. 
Key micro-practices for building digital 
capabilities included pairing younger and older 
generations, integrating experienced 
professionals with tech-savvy designers and 
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engineers, and adopting a step-by-step approach 
to teaching digital tools. These practices were 
identified as critical for fostering digital 
capability development across the project.

The identified collective “sensing-by-seizing” 
process was also evident in the Celsius project. 
Key learnings from the Celsius project include 
how digital project capabilities can be trans
ferred through individuals, laying the foun
dation for digital transformation in other 
project settings, and the critical role of trust and 
collaboration among the client, designers, and 
the construction management (CM) company. 
The availability of user-friendly software 
improved the process and enabled stakeholders 
work in a cloud-based platform in which they 
can reach the most recent design, change 
requests, and manage project communication. 
Unlike the New Slussen project, findings from 
Celsius highlight how the scope of work, roles, 
and responsibilities among stakeholders 
evolved to meet the requirements of model-
based project delivery. The increased demand 
for detailed design information in BIM led to 
higher initial time and budget investments 
during design phase. However, this upfront 
effort resulted in significant efficiencies during 
construction, ultimately allowing the project to 
be completed earlier and at a lower cost than 
originally estimated.

Overall, findings from both projects illustrate 
how the advantages of using 3D design repre

sentations initiated changes that gradually led 
to the emergence of the concepts of ”model-
based design delivery” and ”model-based 
construction,” contributing to the development 
of digital project capabilities for ”model-based 
project delivery”. The themes representing the 
micro-processes/practices that enable this 
transformation (shown in Figures 3 and 4) 
highlight how sensing, seizing, and recon
figuring processes unfold at the interface 
between the project and its stakeholders, 
driving the development of digital project 
capabilities for model-based project delivery. 
Figure 5 illustrates the transformation from 
using 3D model representations for visualization 
to model-based project delivery in time.

LEARNINGS TRANSFERRED FROM 
THE NEW SLUSSEN AND CELSIUS 
PROJECTS
The lessons from the New Slussen and Celsius 
projects highlight essential strategies for the 
successful implementation of model-based 
project delivery in future projects. Key practices 
include early contractor involvement, clear 
definition of roles and responsibilities, and 
structured data management strategies to 
ensure accurate and timely information flow. 
Both projects emphasized the importance of 
collaboration, continuous information 
exchange, and fostering trust among 
stakeholders. Adopting user-friendly digital 

The use of 3D model 
representations for project 
visualization, with 2D 
drawings serving as the 
legally binding documents.

Model-based design 
delivery (BIM enables 
design coordination among 
disciplines, while 2D 
drawings are produced for 
the construction phase.)

Model-based construction 
(involves using BIM as the 
single source of legally 
binding project information 
for the construction phase, 
eliminating the need for 
producing 2D drawings.)

Model based project delivery 
(Design and construction phases are based on the use of BIM as the 
single source of information and legally binding document.) 

Figure 5. The shift from using 3D model for visualization to model-based project delivery.
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tools and open data formats, such as IFC, 
proved crucial in enhancing accessibility and 
interoperability. 

Additionally, participants noted the 
significance of a single source of project 
information and the potential of cloud-based 
environments to streamline communication 
and coordination. These findings illustrate a 
shift toward data-driven practices, integrating 
health, safety, and environmental data, and 
underscore the importance of an accurate BIM 
model that meets production and facilities 
management needs. The cumulative knowledge 
from both projects provides a roadmap for 
organizations to refine their processes, increase 
technical and organisational capabilities, and 
proactively embrace model-based project 
delivery as an industry standard.

This research describes how sensing, seizing, 
and reconfiguring emerge as emergent, 
collective processes in practice, supporting 
capability development for model-based project 
delivery. It highlights how digital 
transformation towards model-based project 
delivery is achieved at the interface between 
project and project stakeholders where each 
stakeholder following slightly different internal  
processes. 

Based on two case projects in Sweden, this 
study contributes to research on digital 
transformation and project capabilities in 
construction, emphasizing the role of sensing-
by-seizing and interface between project and 
stakeholder organisations. Future research 
should explore the mechaninsms of these 
processes across varied projects and assesss 
how digital project capabilities may influence 
an organisational digital transformation.
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Based on these conclusions, we would like to 
offer five recommendations:

1.	 Facilitate continuous knowledge transfer 
across projects and stakeholder 
organisations: Capabilities for model-based 
project delivery are continuously developed 
by transferring know-how at the interface 
between projects and stakeholder organi
sations, as well as from one project to 
another. Individual actors play a crucial role 
in driving this development, carrying 
lessons learned and practical insights that 
contribute to successful transitions across 
projects.

2.	 The transformation towards model-based 
project delivery is a collaborative journey 
where diverse stakeholders learn from one 
another through a process of sensing-by-
seizing.  This shared learning process 
enables stakeholders to enhance their 
digital project capabilities and and 
reconfigure business processes to align with 
new practices driven by the use of digital 
project data.

3.	 Recognise the role of digital leaders - both 
big leaders (D’s) and followers (d’s)-: Creating 
an environment that values small wins and 
embracing lessons from pilot projects can 
create a culture of continuous improvement 
and significantly accelerate the development 
of digital capabilities. 

4.	 Build and strengthen cross-generational and 
multi-skilled teams: Assemble diverse teams 
that bring together experienced pro
fessionals with tech-savvy individuals across 
different generations. This collaboration 
creates synergy and fosters innovation and 
resilience. By offering structured training 
on digital tools -focused on simple, step-by-
step learning rather than overwhelming, 
intensive sessions-, organizations can 
enhance knowledge sharing, bridge skill 
gaps, and accelerate capability building for 
digital project processes, paving the way for 
broader transformation across the 
organization.

5.	 The main barrier to adopting model-based 
project delivery is not the technology itself 
but rather people’s readiness and willing
ness to adapt. Overcoming this challenge 
requires fostering a culture of openness, 
providing targeted training with step-by-
step processes to avoid overwhelming 
individuals with change, and promoting a 
mindset of continuous learning. These 
elements are essential to addressing 
resistance and fully realizing the potential 
of digital transformation.
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