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Abstract

This study explores the implementation and challenges of Building Information Modeling (BIM) in infrastructure projects
within the Swedish Transport Administration (STA). Through a combination of a literature review and semi-structured
interviews with ten STA project managers, the research identifies both the benefits and obstacles associated with BIM use.
The findings demonstrate that BIM significantly enhances project coordination, improves design quality, supports
visualization, and facilitates better planning and decision-making particularly in complex infrastructure projects. Despite
these clear advantages, BIM adoption remains inconsistent across STA projects.

The results show several key barriers lack of technical knowledge, unclear internal guidelines, resistance to change, and
the perception that BIM tools are too complex. Even experienced BIM users expressed uncertainty about how to apply the
technology strategically. Rogers’ Diffusion of Innovations theory, shows that study BIM is perceived to offer relative
advantages, low compatibility with existing workflows, high perceived complexity, and limited trialability and
observability hinder its widespread adoption.

To overcome these challenges, the study recommends a systemic approach that includes clearer BIM objectives, targeted
training for project managers, simplification of tools, and the sharing of successful case studies. These actions are aligned
with Rogers innovation attributes and are essential to realizing BIMs potential within STA. Ultimately, the findings suggest
that BIMs technical value is recognized but without strong organizational support and strategic alignment, its broader
adoption remains limited.

Keywords
BIM Implementation, Infrastructure project, BIM Challenges, BIM Benefits, Swedish Transport Administration (STA),
Project management.

1. Introduction
The move toward Building Information Modeling (BIM) in Sweden began when professionals from various companies
came together to form the BIM Alliance, an industry-wide network dedicated to making BIM more accessible and easier
to understand (Gharaibeh et al., 2022). Since then, interest in BIM has steadily grown. Yet, despite progress, many
companies continue to face persistent challenges particularly a lack of clearly defined information requirements and
implementation strategies.

BIM has changed the architecture, engineering, and construction (AEC) industry by providing a comprehensive digital
platform for planning, implementing, and overseeing building projects. Its benefits span various stages of a building’s
lifecycle, improving efficiency, sustainability, and collaboration among different stakeholders (Lidelow et al., 2023). BIM
has also become a key enabler of digital transformation in both building and infrastructure sectors (Ghaffarianhoseini et
al., 2017).

A core advantage of BIM is its capacity to integrate various disciplines into a unified digital environment. This shared
platform enhances the flow of information, fosters better communication, and reduces the likelihood of errors and rework
ultimately resulting in improved quality, reduced costs, and shorter project timelines (Bryde et al., 2013). However,
implementing BIM in large-scale projects presents challenges, particularly due to the involvement of numerous
stakeholders with diverse interests. Aligning client expectations with project deliverables remains a critical difficulty,
especially when transitioning from design to construction phases (Chen et al., 2023).

In addition to coordination issues, several barriers continue to hinder widespread BIM adoption. One of the most significant
is the substantial upfront investment required for software, training, and organizational restructuring, which may be a
deterrent for smaller firms (Jallow et al., 2017). Other recurring obstacles identified in the literature include the absence of
standardized practices, limited technical expertise, high implementation costs, and a general lack of sufficient research in
the field (Manzoor et al., 2021)



BIM is well established within the building sector, but despite its potential in road projects, it is still in development
(Castarieda et al., 2024). Studies on BIM's use in road projects have increased in recent years, indicating growing interest
in using BIM technology in road and infrastructure planning. Road project involves many challenges, such as complex
design, land purchase, and traffic management, which can impact the schedule, quality, and budget. A study by EU BIM
Task Group (2017) has demonstrated that BIM implementing in projects can result in savings of 10% to 20% of the total
asset cost.

Swedish Transport Aministration (STA), leads and finances research and innovation to develop new solutions that support
a sustainable and accessible transport system (Trafikverket, 2024a). Within the field of BIM, STA has taken an active role
in promoting its implementation in the Swedish infrastructure sector (Trafikverket, 2024b).

The BIM maturity model, known as the “BIM-trappan,” support the implementation of BIM in STA, inspired by
international standards such as 1SO 19650 (Trafikverket, 2024c). The model outlines a step-by-step process for integrating
BIM into organizational workflows from basic 2D drawings to fully integrated information models. This approach allows
for a gradual increase in digitalization levels within projects, leading to more efficient information management and
improved project outcomes.

Despite these proactive efforts, challenges still remain in the adoption of BIM within STA’s projects (Trafikverket, 2024d).
A report from STA highlights that although the organization has made progress in BIM usage and collaboration, further
action is needed to overcome existing obstacles and enable broader implementation. BIM acts as a catalyst for innovation
and quality by combining technology, processes, and organizational strategies, but to realize its potential, additional efforts
are required to address current barriers.

The growing adoption of BIM in the construction industry has led to improvements, including enhanced efficiency, cost
management, and decision-making throughout the lifecycle of building projects (Abanda & Vidalakis, 2018). Despite these
benefits, STA continues to face challenges related to knowledge gaps, information exchange, and integration.
Consequently, some project managers choose not to implement BIM in their projects, even though clear requirement
(Trafikverket, 2024b). This raises important questions about why certain projects continue to not adopt BIM, despite both
the regulations in place and the technology’s well-established advantages.

According to Gharaibeh et al. (2022), the construction industry is characterized by strong resistance to change, where
traditional methods and requirements for 2D drawings still dominate. This resistance often comes from the work culture
and reinforced by perceptions that new digital methods is unnecessary. To reduce this resistance, the authors highlight the
need for a change in organizational mindset, with leadership playing a key role in driving change and enhancing awareness
of BIM’s benefits.

The study also points out several technical and resource-related challenges. Effective BIM implementation requires not
only new systems and tools but also investments in competence development and the recruitment of expertise. Without
these resources, technological progress can be hindered, especially in projects with limited budgets or in smaller
organizations.

Lidelow et al. (2023) highlight that when BIM’s benefits are not clearly measurable it makes it difficult for organizations
to recognize the value of BIM. When the benefits are not quantifiable, it becomes challenging to justify investments. This
challenge is further compounded by cultural resistance, where traditional methods are often prioritized and incentives from
clients are lacking. In practice, this means that BIM is sometimes avoided.

Another important aspect, according to Lideléw et al. (2023), is that BIM is often limited to the design and construction
phases, while its potential in the operations and maintenance phase remains underutilized. This means that the lifecycle
perspective, one of BIM’s key strengths is not realized in practice.

Besides the structural and process-related challenges of using BIM, it is also importan to look at the human and
organizational factors that affect how technology is used. Elbanna and Linderoth (2015) explain that open technologies
like BIM often depend on users to figure out how to use them in their own work. If the technology doesn’t feel like a good
match with people’s professional roles, workplace culture, or usual ways of working, they may see it as a underprivileged
fit. This can lead to lower motivation and less interest in exploring what the technology can actually do.

To understand why certain innovations gain traction within organizations while others face resistance, Everett M. Rogers
theory of "Diffusion of Innovations™ (1993) can be used as an analytical lens. According to Rogers, the diffusion of new
ideas and technologies is influenced by five key attributes: relative advantage, compatibility, complexity, trialability, and
observability. These dimensions interact to determine how quickly and to what extent an innovation is accepted within a
social context, such as a public organization.

Relative advantage refers to the perceived improvement over previous solutions. The stronger the benefit whether in terms
of efficiency, cost savings, or quality, the more likely the user is to adopt the technology. In the context of BIM, this might
refer to the ability to coordinate across disciplines, reduce errors, and streamline planning and construction phases.
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Tornatzky and Klein (1982) found that relative advantage and compatibility are the strongest predictors of adoption, though
their effects can be shaped by complexity. Also, Plouffe et al. (2001) showed that relative advantage is regularly influenced
by compatibility and complexity, suggesting interdependence among Rogers attributes. Furthermore, Jacobsson and
Linderoth (2010) emphasize that the adoption of digital tools in construction is more likely when the benefits are visible
and immediate, reinforcing the importance of observability and relative advantage.

Elbanna and Linderoth’s (2015) study shows that compatibility plays a critical role in the adoption of BIM. When the
technology does not align with current work routines or systems, users are knowingly less likely to adopt it. Therefore, the
presence of change managers within organizations is crucial. These individuals can help link the gap by supporting collages
in understanding the technology, challenging established habits, and development a culture in which BIM is perceived as
both useful and easy to adopt.

Complexity refers to whether the technology is experimental as difficult to understand or use (Roger, 1993). The possibility
of adoption decreases in the case of BIM, this involves technical capability, understanding models and tools, and the ability
to understand and act on digital information. Many users describe BIM as "resource-intensive™ and challenging to affect
without the right support.

Trialability is the capability to test the technology on a small measure before full implementation. If users are given the
chance to work with BIM in, for example, pilot projects or parts of a project, ambiguity can be reduced, and trust in the
technology can be built. This is exclusively relevant in organizations where changes arise gradually.

Observability refers to the amount to which the results of the technology are visible to others (Roger, 1993). Clear examples
of successful BIM implementations that can be visualized and communicated internally increase the possibility that other
project teams will also adopt the technology. When the benefits are not immediately measurable or clear, the technology
risks being perceived as unnecessary or unneeded.

Rogers also highlights the importance of “change agents", individuals within the organization who undertake role models
and drivers of change. These people help others understand the technology, challenge old work patterns, and contribute to
creating a culture in which innovations like BIM can grow and be integrated in the long term.

Based on Rogers five Attributes influencing the diffusion of innovation, this study aims to analyze the reasons why some
project managers within STA choose to not employ BIM in their infrastructure projects.

This report is limited to examining two types of investment infrastructure projects within STA, projects where BIM has
been implemented and where it has not been used. It examines how BIM affects project implementation, the challenges
that have arisen and the benefits experienced by the projects stakeholders. The study also highlights the reasons why BIM
is not used in certain projects.

The following research questions were formulated to better understand the impact of BIM on project implementation:

Q1: What BIM benefits has the technology brought to the implementation of the projects?
Q2: What are the main reasons and obstacles that have led to the non-adoption of BIM in certain STAs projects?

2. Materials/Methods

This section presents the research methodology used to explore the factors influencing the adoption of BIM in infrastructure
projects. A qualitative approach was selected to collect and analyze data, providing a comprehensive understanding of the
topic. The study also follows an abductive research strategy, which enables a dynamic interaction between empirical
findings and theoretical concepts. This approach allows for the flexible integration of data and theory, facilitating a deeper
understanding of the research problem. Rather than relying only on theory or data alone the study began with the collection
of interview data from project managers at the STA.

By combining a literature review with semi-structured interviews, the study incorporates both theoretical perspectives and
practical experiences. The literature review was used to establish a scientific foundation by analyzing existing research and
technological developments, while the interviews provided firsthand insights into the real world challenges of BIM
implementation in public infrastructure projects.

2.1  Research Strategy and Design

A systematic literature review was also conducted as a crucial first step before initiating the empirical data collection. This
review is essential to ensure that the study builds upon existing knowledge and contributes to advancing the research area.
According to S&fsten & Gustavsson (2021), a thorough understanding of previous research is key to framing new inquiries.
The review aimed to examine the current state of BIM in infrastructure, providing the foundational context for the research
questions addressed in this study. Academic sources such as journal articles were consulted, and databases like Scopus,
ScienceDirect, and ResearchGate were used, alongside internal documents obtained from the Swedish Transport
Administration (STA). The literature was filtered to focus on English language articles, and key terms like BIM
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Implementation, Infrastructure project, BIM Challenges, BIM Benefits, Swedish Transport Administration (STA), Project
management helped refine and guide the search.

A total of 15 papers were selected, based on their relevance as determined by their abstracts, introductions, and conclusions.
The identified themes and codes across these papers contributed significantly to the development of the studys research
questions and helped frame the analysis alongside the insights gained from the interviews. These insights were integrated
to inform the understanding of BIMs implementation challenges and benefits, particularly within STASs projects.

For the empirical data collection, semi-structured interviews were conducted. This approach was chosen for its flexibility,
allowing participants to share their experiences while also following a set of predefined questions. This structure ensured
that the interviews remained focused on the research objectives, but also allowed for the collection of in depth insights by
adjusting follow-up questions based on the participants responses. The interviews were divided into four sections: the
interviewees background, their project experience, their experience with BIM, and projects where BIM had not been used.

A minimum of ten project managers from STA were interviewed, some of whom had worked with BIM, and others who
had not. This diverse sample was crucial for identifying the challenges and benefits of BIM adoption, which in turn can
help improve strategies for promoting BIM usage within the infrastructure sector. The interviews, persisted approximately
30-40 minutes and were held through Teams, ensuring participants could easily access them from various locations. The
interviewers were responsible for asking questions and making sure that the responses were aligned with the studys research
objectives. The interview questions were aligned with the research questions of this study, ensuring a clear link between
the collected data and the studys purpose. This connection made the analysis easier, as it allowed for a direct link between
the interview responses and key research themes. To analyze the data further, themes and patterns were identified in the
answers, which helped organize the insights into relevant categories.

To ensure validity in the study, the interview questions were constructed to openly relate to the aim and research questions
of the thesis. The questions were short, clear, and formulated to minimize the risk of misinterpretation, which, according
to Séfsten and Gustavsson (2021), strengthens the studys content validity.

Reliability, which refers to the trustworthiness of the study, was enhanced by recording and transcribing all interviews
detailed. This reduces the risk of misinterpretations or the loss of essential information. Even when clarifications were
needed, follow up contact with respondents was carried out to ensure accurate understanding, thereby further increasing
the reliability of the collected data. The validity is strengthened by the fact that all 10 interviewe’s are project managers.

Table 1 provides an overview of the interview participants, all of whom are project managers at the STA. It includes each
interviewee’s role, years of industry experience, and whether they have used BIM in their projects. Among the ten
participants, six have worked with BIM which is PM1-PM6, while four have not (PM7-PM10). This distribution offers
valuable insights into both the perceived benefits and challenges of BIM, allowing for a comparative analysis between
projects with and without BIM implementation.

Table 1 Interviewee Information.

Code Title Experience in the industry BIM use in project
PM1 Project manager 23 years YES
PM2 Project manager 15 years YES
PM3 Project manager 7 Years YES
PM4 Project manager 11 years YES
PM5 Project manager 8 years YES
PMG6 Project manager 16 years YES
PM7 Project manager 7 years NO
PM8 Project manager 28 years NO
PM9 Project manager 12 years NO
PM10 Project manager 7 years NO
3. Results

This section summarizes the key findings and also provides an analysis of the results. It begins by outlining the advantages
of using BIM, structured around six thematic categories. This is followed by an overview of the challenges explaining why
BIM is not used in certain plarojects, based on identified themes. The themes are analyzed in relation to Rogers five
attributes of innovation diffusion, highlighting how the advantages align with these attributes and identifying which
features are not fully characterized.
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3.1 Interview

Benefits with BIM in STA.

Improved coordination across technical disciplines. Across multiple projects within STA, project managers consistently
highlight significant benefits of using BIM in both the design and implementation phases. One of the most commonly
stated advantages is improved coordination across technical disciplines, which helps reduce the risk of clashes, errors, and
costly rework according to PM1, PM2, PM4, PM8 and PM10.

As PM1 emphasizes: “BIM has helped us identify problems early, before they become expensive. It has truly changed the
way we work.” PM2 also stresses the value of coordination models, though noting a challenge when stakeholders don’t
engage with them as intended: “The point of coordination models is that all specialists should open them and check for
conflicts... but I ended up doing that together with them. It was completely reversed.”

Visualization. Visualization is another major strength, especially in communication with the public and external
stakeholders. PM3 and PM5 describe how BIM helped clarify complex plans for non-technical audiences: PM3 said, “I¢
becomes very clear when you can be inside the model, walk around, move through it... it really helped with understanding.”
where PM5 added, “The most important thing is that we can show the public and help them understand what we re
building”.

According to three project managers PM1, PM6 and PM8 visualization also enhances internal communication, enabling
non-technical positions like project managers to hold the project’s scope and complexity.

Higher design quality. Several project managers highlight how BIM contributes to higher design quality. In PM4s pilot
project, BIM led to very few quantity errors, a benefit also noted by the contractor: “The biggest win with BIM in this
project was that the design was really solid... we had unusually few quantity deviations”. Similarly, PM3 points to the use
of BIM for automatically generating material lists and reducing errors when changes occur.

Better decision-making and planning. BIM is also seen as a tool for better decision-making and planning, particularly
through 3D time integration and cost control. According to three project managers where two of whom state that: “If you
focus on getting the BIM parts right, you end up with a much better final product.” - PM8 and PM6 agree: “The result is
much better with BIM. Costs are cut... timelines can be optimized.”

Scalable and adaptable. Importantly, BIM is described as scalable and adaptable. While its advantages are often associated
with large and complex projects such as tunnels, urban environments, or structures with many systems according to PM7,
PM8 and PM10, many respondents believe it can also provide value in smaller projects if the right support and knowledge
is available. PM10 notes: “If we had used BIM early on and everyone had reviewed the model together, we probably
would 've avoided design mistakes and clashes and a few other things.”

The experiences of these project managers display that BIM not only improves technical accuracy, but also strengthens
communication, understanding, and decision-making throughout the whole project lifecycle when applied appropriately
and with sufficient engagement

All the respondents consistently view BIM as a positive tool and express a clear willingness to work with it in future
projects, provided the right conditions and support are in place.

Challenges with BIM in STA.

The project’s nature and scale. The nature and scale of a project play a critical role in determining whether BIM is seen as
worthwhile or not. With all nine references echoing the same sentiment, it became clear that BIM is often perceived as
unnecessary or too costly for smaller or less complex projects. For instance, PM5 states that "in smaller projects with few
affected property owners, the cost of BIM is not considered justified — the model is then not used at all.” Similarly, PM10
explains that "in small or less complex projects, BIM is not considered to provide enough benefit to justify the cost, 2D
drawings are often seen as sufficient. PM8 also points out that "some smaller projects are not considered large enough to
justify BIM use, even despite regulations.”" These perspectives together highlight that project complexity and size are major
attributes influencing whether BIM is adopted, with simpler projects often defaulting to traditional methods.

Unclear purpose and goals from STA. The lack of clarity surrounding the purpose and goals of BIM implementation by
STA is a recurring challenge. According to PM5, "project managers feel that STA does not clearly communicate why BIM
should be used, leading to low motivation." Similarly, PM10 highlights that "there is a policy on BIM, but many feel that
the purpose is not sufficiently concrete or anchored in practice. Many do not know exactly when and how BIM should be
used, or what is expected.” This lack of clear direction is further emphasized by PM9, which states that "there is no clear
overarching goal with BIM from STA, which reduce the motivation to use it." These quotes, along with the perspectives
shared in all nine references, illustrate a widespread issue where the ambiguity around BIMs purpose and objectives within
STA undermines its effective use and discourages engagement from those involved in projects.



Resistance to change. Resistance to change, emerged as a shared challenge in all ten interviews. PM7 notes that "many,
especially older users, prefer traditional drawings because they feel they are quicker and easier to interpret. | think older
people are used to drawings, while younger ones are more into data.” Similarly, PM8 observes that "some parts of the
organization prefer old working methods and systems," reflecting a preference for familiar processes over new technology.
PM3 adds that "younger or newly graduated individuals often find it easier to adopt BIM compared to older ones who are
accustomed to traditional ways of working." This consistent theme in the interviews highlights a generational divide,
individuals with extensive experience in the industry often are more resistant to adopting new technologies like BIM,
largely due to comfort with established practices.

Lack of knowledge and competence. All ten interviews highlighted the lack of knowledge and competence as a significant
challenge when working with BIM. According to PM4, "insufficient knowledge about how to work with BIM led to
uncertainty about what requirements could be set and what could be expected." PM3 adds that "the lack of knowledge
about BIM is a barrier, making it difficult to set the right requirements or lead others in using BIM without sufficient
personal knowledge." These references indicate a widespread issue where the lack of understanding and familiarity with
BIM impedes its effective use, making it harder for individuals to set appropriate expectations, lead teams, and utilize the
technology effectively in projects.

Unclear benefits and use of delivered models. The unclear benefits and use of delivered models were a common challenge
highlighted in all six interviews. PM3 notes that "some colleagues try to avoid using BIM, often due to a lack of
understanding of its benefits.” Similarly, PM9 points out that "in some cases, where models have been created, they have
barely been opened by the project team, indicating that the benefits are not being realized.” These sentiments reflect the
views shared by all six interviews, illustrating a consistent issue across the interviews: a lack of understanding and clarity
surrounding the value of BIM models. This uncertainty leads to underutilization and missed opportunities, preventing the
models from delivering their potential in projects.

Complicated and hard-to-use tools. Complicated and hard-to-use tools are a challenge in BIM implementation. PM7 notes
that "the systems are difficult to handle for those who do not work with them daily," with tasks like navigating models and
retrieving information often being cumbersome. This makes BIM less efficient for users without extensive experience. All
three references agree that the complexity of the tools hampers effective use and highlights the need for more user-friendly
systems.

Lack of consistent interpretation. A recurring challenge identified in the interviews is the lack of consistent interpretation
of BIM across disciplines and roles. PM6 notes that “different specialist areas interpret BIM differently, which complicates
shared understanding and coordination.” This inconsistency in interpretation makes it harder to achieve coherent
collaboration across project teams. Similarly, PM1 highlights the same issue: "Coordination between all involved can be
challenging, especially if not everyone share the same view on how BIM should be used." These differences in
understanding and approach hinder effective implementation and utilization of BIM.

Weak internal communication and communication between parties. Weak internal communication and communication
between parties is a significant challenge in BIM implementation, as highlighted by all four references. PM6 mentions that
"many of STA's systems do not communicate with each other, which creates additional administration."” This lack of system
integration leads to inefficiencies and increases the administrative burden, making it harder for teams to collaborate
effectively. All four interviews expressed similar concerns regarding these communication issues, pointing to the
importance of improving both internal and external communication for better project coordination.

Project manager’s responsibility. The project manager’s responsibility in BIM implementation is a key challenge, as
emphasized by the four references. PM6 highlights the need for "active leadership to ensure that the BIM issue does not
get lost." Without the project managers involvement, "there will be no BIM development." The project manager must
"advocate for BIM and not drop the ball," remaining engaged and focused on BIM matters, ensuring they are addressed at
the appropriate level. This responsibility is critical, as the lack of leadership in managing BIM can hinder its development
and effectiveness within the project. All four references agree that the project managers active involvement is essential for
driving BIM success.

Linking BIM-Related Interview Themes to Rogers Five Attributes of Innovation Diffusion.

Table 2 Five Attributes of Innovation Diffusion relatet to BIM benefits.

Theme about Benefits Rogers Attributes Explanation
Improved coordination across | Relative advantage BIM allows better collaboration between
technical disciplines technical regulations, decreasing errors and




rework sharp benefits compared to traditional
methods.

Visualization

Trialability and Observability

Relative advantage

Visualization makes the benefits of BIM visible
to both external and internal stakeholders. It
also agrees users to test and experience BIM
features more easily.

Improved communication and understanding
demonstrate practical value, reinforcing the
perceived advantages of BIM.

Higher design quality

Relative advantage

BIM reduces the risk of design errors and
quantity deviations, leadingto more accurate
and reliable project outcomes a major
advantage over older methods.

Better decision-making and
planning

Compatibility and Relative
advantage

BIM supports better planning and more
informed decisions, improving outcomes. It is
integration into existing workflows also makes
it more compatible.

Scalable and adaptable

Compatibility

BIM can be adapted to both small and large
projects when appropriate support is provided,
making it more compatible across various
project contexts.

Table 3 Five Attributes of Innovation Diffusion relatet to BIM challen

€S.

Theme about Challenges

Rogers Attributes

Explanation

The project's nature and scale

Relative advantage

When the added value over traditional methods
is unclear, adoption becomes unlikely.

Unclear purpose and goals from
STA

Relative advantage

Without a clear purpose for using BIM, users
struggle to see its value. The lack of strategic
direction diminishes the perceived benefits,
which discourages implementation.

delivered models

Resistance to change Compatibility Highlights a perceived incompatibility between
BIM and established work routines. This
perceived misalignment hinders acceptance.

Lack of knowledge and Complexity It leads to uncertainty and confusion about how

competence to use BIM, which increases the perceived
complexity. This acts as a obstacle to both
adoption and effective use.

Unclear benefits and use of Observability When BIM models are underused or their

benefits are not evident, users cannot observe
tangible advantages. This lack of visibility
reduces motivation to adopt and engage with
BIM.




Complicated and hard-to-use Complexity When BIM tools are perceived as technically
tools difficult or unintuitive, especially by infrequent
users, it raises the barrier to entry and
discourages wider usage.

Lack of consistent interpretation | Compatibility It signal that the technology does not align
seamlessly with diverse workflows, which
undermines effective collaboration.

Weak internal communication This it makes BIM usage more cumbersome
and communication between and administratively heavy, which increases its
parties Complexity perceived complexity and reduces its appeal.
Project Manager's Complexity and Trialability The project manager plays a critical role in
Responsibility enabling low risk testing of BIM (trialability)

and reducing its complexity through leadership.

4 Discussion

The answers from this collective method show that implementing BIM in STA’s infrastructure projects brings clear benefits
but also numerous structural and organizational challenges. Many project managers, like PM1 and PM4, emphasize how
BIM improves coordination and allows early detection of design clashes, reducing the risk of redesigns and delays. Similar
assumptions are found in the literature, such as Bryde et al. (2013) and Ghaffarianhoseini et al. (2017), who highlight that
BIM can lead to smoother workflows, fewer errors, and lower costs. Despite these acknowledged advantages, BIM is still
far from standard across STA, raising the question: why is a clearly beneficial technology not more widely adopted?

All ten interviewed project managers stated that the biggest difficulty is a lack of knowledge. PM3 and PM10 explain that
limited skills lead to uncertainty about BIM requirements and how to understand deliveries, which in some circumstances
results in not using the technology at all. PM7 inserts that those who don’t use BIM regularly may find it complicated or
hard to navigate. Gharaibeh et al. (2022) support this and argue that public organizations often underinvest in training and
technical support, which generates a knowledge gap. When project managers do not understand how to use BIM
strategically, the perceived challenges may outweigh the benefits making the technology seem less relevant or even
unnecessary in practice.

Even the users that are experienced in BIM need further knowledge. Despite working with BIM before PM1, PM2 and
PMB6 still don’t feel confident using it strategically. This shows that experience doesn’t automatically lead to deeper
understanding. At the same time, all respondents had a positive view of BIM and were open to using it if the right support
and conditions are provided. This suggests the problem is not resistance, but a lack of tools, guidelines, and organizational
support.

Several project managers also mention that STA’s internal rules are unclear. PM6 and PM9 describe uncertainty about
when and how BIM should be used, even though it is officially required. PM5 points out that traditional methods are often
preferred, especially in small projects where BIM doesn’t seem necessary. Lidelow et al. (2023) argue that if BIMs benefits
aren’t clearly communicated or measured, people tend to stick to old habits. As a result, BIM is used selectively, and its
full potential is not realized.

The theory on the diffusion of innovations of Rogers helps clarify this. BIM is seen as an improvement regarding Relative
advantage. PM1, PM3, and PM4 believe it supports decision-making and coordination, the project managers are willing to
use BIM when they get enough support. Compatibility is weaker, both PM8 and PM10 says that BIM doesn’t always fit
with current work routines, especially in simpler projects. All the ten project managers agree that BIM often clashes with
established ways of working. PM3 adds: “younger or newly graduated individuals often find it easier to adopt BIM
compared to older ones who are accustomed to traditional ways of working.” Elbanna and Linderoth (2014) also show that
resistance grows when a technology feels irrelevant to one’s role or the project. Complexity is another attribute where PM4
and PM10 express uncertainty about how to write requirements, review models, and integrate BIM into project planning.
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The knowledge can seem too advanced especially when there isn"t enough support from the organization. As a result, some
avoid BIM not because it’s useless, but because using it feels overwhelming. Trialability is also limited, PM4 describes a
pilot project where BIM led to clear benefits, like fewer errors and high-quality design. But PM6 says those experiences
aren’t shared across STA, teachings stay with individuals not the organization this makes wider adoption harder. When it
comes to observability, BIMs benefits can be hard to see in the later stages of a project where PM3 and PM9 explain that
even when models are delivered, they’re not always used afterward. If the results of BIM aren’t visible in practice, people
lose interest. It becomes hard to convince others of its value especially if the benefits don’t show right away.

Taken together, the discussion suggests that BIM is not rejected because of a lack of value, but because the surrounding
structures organizational clarity, user training, tool accessibility are not strong enough to support widespread use. Rogers
theory helps explain why: even when a technology offers a relative advantage, adoption will stall if it is not perceived as
compatible, simple, testable, and visibly effective.

To succeed, STA can take a systemic approach to change management. This includes clarifying when and why BIM should
be used, tying its purpose to measurable project outcomes. Investing in targeted training, particularly for project managers
and decision-makers who shape project execution. Simplifying tools and interfaces, to reduce the perceived complexity
and allow more users to engage meaningfully with the models. Sharing successful examples across teams to build
trialability and observability.

5 Conclusion

This study has examined the implementation of BIM within the STA and clearly shows that the technology offers
significant benefits as well as remaining challenges. The results demonstrate that BIM can improve coordination, enhance
design quality, support visualization, and facilitate decision-making mainly in large complex infrastructure projects. These
advantages are supported by interviews and previous research.

Despite this, BIM is still not widely used in STA’s projects. The study identifies some key barriers, such as unclear internal
guidelines, lack of technical competence, resistance to change, and the insight that BIM tools are complicated to use. These
attributes edge the spread of the technology. Additionally, its broader adoption is hindered by the fact that the long-term
benefits of BIM are often difficult to observe, especially in smaller projects.

Even project managers with previous experience using BIM expressed uncertainty about how to use the technology
strategically, highlighting the need for education and organizational support. According to Rogers’ Diffusion of
Innovations theory, resistance to BIM is hardly about unwillingness to change. Slightly, it is due to the perception that the
technology is incompatible with existing workflows (compatibility), too difficult to use (complexity), or not delivering
tangible results (observability). Successful implementation therefore requires not only good tools, but also deliberate efforts
in how those tools are introduced, attached, and adapted to real project conditions.

To realize BIM’s potential, STA needs to clarify when and why the technology should be used, and provide constant
support through training initiatives, more user-friendly tools, and the systematic sharing of successful case examples. This
would help strengthen both the opportunity to test and observe the results two critical attributes for long-term adoption.
The technical potential of BIM is not in question rather, it is the lack of strategic alignment and support that hinders its
full utilization. With the right efforts, BIM can grow from a promising innovation into an established standard in Swedish
infrastructure planning.

Further Research Recommendations: A valuable direction for future research would be to investigate the perspectives of
contractors and consultants regarding BIM implementation in infrastructure projects.
This study focuses on project managers within the Swedish Transport Administration, expanding the opportunity to
embrace external stakeholders could discover vital insights into collaboration challenges, model usage in production, and
differences in BIM maturity levels. Understanding these subtleties would provide a more complete view of BIM adoption
and support the development of strategies that align public and private sector efforts.
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Appendix
Interview questions

Personal Questions:
1. Can you tell us a bit about yourself? Name, age, education, and experience in the industry and within the
Swedish Transport Administration?

General Project Questions:
1. What were the biggest challenges you encountered during the course of the project?
2. How was the information flow and coordination between different stakeholders handled?
3. Was BIM used in this project?

For Projects Where BIM Has Been Used:

How was BIM used in this project, and what was the main purpose of implementing it?

What benefits did you experience from using BIM, for example in coordination, scheduling, or cost control?
What challenges or difficulties did you encounter during the implementation of BIM?

How did you perceive the support and knowledge about BIM within the organization?

Do you see any potential challenges in leading others in BIM?

Would you use BIM in future projects? Why or why not?

ocourwdE

For Projects Where BIM Has Not Been Used:
1. What was the reason BIM was not used in this project?
2. Did you experience any challenges that you think BIM could have helped solve?
3. Are there specific barriers that prevent the use of BIM in your projects, such as costs, training, or internal
processes?
4. What potential challenges do you foresee in leading others if you were to use BIM in projects?
5. Would you be open to trying BIM in future projects? If not, what would need to change for you to reconsider?

General Questions:
1. Do you think the Swedish Transport Administration is ahead of or behind other actors when it comes to using

BIM?

What value or benefit would you say the use of BIM could create in a project?

How do you see your own role as a project manager in the development of BIM usage?

4. Have you received or do you feel a need for further skills development related to BIM or digital working
methods?

5. Do you believe or experience any differences in leading a BIM project compared to a non-BIM project? Please
give an example if possible.

6. Would you say that the use of BIM is mostly a positive or negative development? Please explain your answer.

7. Do you believe that Trafikverket has a clearly formulated purpose for using BIM?

wmn
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