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Abstract

The emergence of new technologies created roles and responsibilities. On the other hand, there
was a crisis of specialized human resources in this field, which required a framework of roles
and responsibilities to deal with BIM. In addition, one of the main challenges is to pay attention
to the suitability of BIM tools, which requires a model to measure BIM competence. In this
research, first, with the help of the qualitative content analysis method and data collection
through semi-structured interviews with 13 experts, the roles and responsibilities of human
resources were described and then, the development of the BIM competency model was
investigated. In the first part, a number of 61 concepts (codes) were identified, which finally
resulted in a framework of BIM roles and responsibilities consisting of 3 roles and 10 distinct
responsibilities. In the second part of the research, a number of 172 concepts were identified,
which resulted in a framework of the competence of roles, which includes 20 BIM competence
topics in 8 sets and 3 components of competence. Finally, the results were obtained in two
main parts, into 2 distinct responsibility titles named "planning™ and “individual development"
from the set of BIM roles, and 4 unique competence titles named "evaluation and continuous

improvement”, "willingness to learn”, “certificate”, and "honesty and mutual respect”.

Extended abstract

1. Introduction

Building Information Modeling is at the forefront
of digitization in the AECO industry. The BIM
market is projected to grow at an annual growth
rate of 14.5%, from 4.5 billion dollars to 8.8
billion dollars during the period 2020-2025. This
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growth leads to new working methods along with
roles and responsibilities related to BIM and
professional positions in AECO (Hosseini et al.,
2022). Based on the research conducted on
organizations, competence was recognized as an
essential component of successful organizations
(Saeedi et al., 2020; Mac Donald et al., 2020).
Along with the emergence of new roles and
responsibilities in the field of building
information modeling, both the future workforce
and current human resources need to have a clear
understanding of the BIM competencies for
construction industry projects, and having this
ability effectively equips the workforce to
guarantee the benefits of BIM implementation
(Lee et al.,2021).

Along with the potential benefits of BIM, the
development of the AECO industry has faced
challenges on several fronts, the most important
of which is the need for companies to hire
employees with the necessary skills to work on
BIM-capable projects (Hosseini et al., 2022).
Hence, there is a constant demand for the
cooperation of BIM professionals, and in the
short term, construction companies can resort to
outsourcing BIM tasks to meet their immediate
needs. But for long-term and strategic goals, the
most appropriate solution to compensate for the
lack of skilled professionals is to contract with
BIM graduates. Industry sources recommended
BIM training as a vital activity and need for both
industry and academia and a priority due to the
obvious skills shortage. Therefore, BIM training
is among the three priority areas of investment by
the AEC industry (Casasayas et al., 2020).

The construction industry now needs team
members who can participate in BIM processes
and use BIM tools. In addition to the widespread
and growing adoption of BIM in the construction
industry sector, BIM has led to a transition from
traditional roles and positions to new roles and
responsibilities that are heavily dependent on
technology-based skills (Oraee et al., 2017).
Meanwhile, identifying what roles in BIM are
needed for future advancement is a strategic
concern for HR managers in the construction
industry (Hosseini et al., 2018). In other words,
there is a need to understand the precise nature of
the BIM roles and their demarcation from other
BIM positions. In addition, currently, there is an
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urgent need to attract BIM professionals, evaluate
their competencies, and place them in new roles
and positions in the existing organizational
structure. Therefore, it is important to identify
and accurately define the competencies that
should be possessed or taught; and many studies
have found relationships between team member
competencies and organizational performance
(Uhmet al., 2017).

2. Research Methods

In this research, data were collected through
interviews with experts and analyzing the data
was done through analysis of findings. After each
interview, a fully transcribed BIM recording file
with basic research on BIM competencies and the
data were categorized along with the information
obtained from the subject literature.
Subsequently, the reports were checked, re-read,
and reviewed so that the information could be
understood in general, and then comments from
the interview process and the obtained data were
added to it. Consequently, with the help of
qualitative content analysis and coding process,
the information was analyzed and classified. The
research findings in the qualitative content
analysis have a qualitative concept that was made
in the form of categories to answer the research
questions. In other words, the category was based
on interviews with 13 experts in the industry, the
subject of BIM compilation and formulation gave
it a different meaning, and the researcher
classified the data after examining them and
classifying them into the relevant categories.
Also, three types of strategies (open coding,
central coding, and selective coding) were used to
form the process of summarizing and analyzing
data, which are closely related to each other.

3. Results

This research presented a practical method for the
structure of roles and responsibilities and a
competency framework of BIM’s human
resources based on the participation of
stakeholders. The next significant stage is the
development of the framework itself, especially
the definition of the competence agreement and
its completion of the maintenance of competence.
It is expected that this will happen in the
departments with the necessary competencies in
the three roles of BIM manager, BIM modeler,
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and BIM coordinator and other roles that
continue to develop and mature the organization
and the project so that by addressing these
questions and using the findings of this research,
there is an opportunity to create a codified and
practical approach to the implementation of the
competency framework, and it should be
considered that implementing a framework
requires adequate funding, BIM resources, and
collaboration. In this way, a coherent, consistent,
and applicable competency framework was
implemented in BIM. All industrial and academic
fields have been supported so that human
resources can provide and implement BIM at the
highest possible level; in this research, the filter
of the main competencies (knowledge, skills, and
attitude) was used to better distinguish the
essential roles and competencies. Of course, to
develop the framework and privatize
competencies with roles, other filters including
the integration of standards in the field or general
BIM can be used.

4. Conclusion

The most valuable action at the beginning is to
focus on the basic and critical issues that bring
great results to the organization and the project.
Therefore, following the result obtained from the
basis of model development, the interviewees
emphasized the importance of investing in
educational incentives and creating
organizational cultures at the initial levels of
BIM’s organizational maturity. In other words,
paying attention and implementing the learning
culture and acquiring the necessary qualifications
to go through processes and then the existence of
higher value principles in the evaluation and
continuous improvement in all phases of the
project can be considered as a combination of the
secondary and main questions of the current
research. Therefore, the process of developing the
competency model can be started with the help of
raising awareness and training platforms and
supporting the levels of managers, and in case of
better confirmation, through outsourcing with
consulting and specialized companies, culture
building can be implemented. In the next stage,
maturity should continue its work by compiling a
matrix of roles and responsibilities of human
resources and having a model to measure the
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competence of people. Taking these two basic
issues into account, the road map for compiling
BIM’s human resources framework can be
examined.

Ambiguity in the responsibilities and
desirable competencies of BIM human resources
can be considered the main factor in the
implementation of BIM. The most important
criterion is first to formulate a certain framework
of roles and responsibilities and then to determine
the desired competencies of the roles. This
research has addressed the research questions in
two main parts; the first topic is explaining the
corresponding roles and responsibilities of each
according to the information processes and
workflow in the United Kingdom BIM standard
(1ISO BIM19650) and then by creating a step
further, it has addressed the main aspects of
competence (knowledge, skill, and attitude) by
separating the competence of roles, which itself
indicates a development of the research. In the
first part, the implementation and development of
management strategies according to the
contractual requirements, as the most key
responsibility in the role of the manager and also
supporting macro decisions as a bridge in the
roles of BIM manager and modeler, can be
considered solely as a coordinator role, and
finally, it plays a role in the low levels of
information to produce project and asset
information according to the BIM coordinator's
support, through the BIM modeler. In the second
part, after =~ formulating the competency
framework, the competency categories were
again analyzed and reviewed by separating the
competency aspects with the corresponding roles
of BIM.
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