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Abstract

The concept of connected construction requires multidisciplinary collaboration and
generates a problem of intellectual property protection for creators of infrastructure models
and elements. Therefore, this policy brief determines the ownership of models and
intellectual property rights (IPRs) in the connected construction of infrastructure
technology. While an employer has the right to own the technology developed in the form
of a license, with limited use for operation and maintenance, they do not have the right to
reuse the model for future projects.

The design, engineering, construction and operation (DECO) of infrastructure is considered
as lacking productivity with low efficiency due to its fragmented processes. This has driven
the DECO industries to adopt building information modelling (BIM), which is recognised
for optimising processes across the construction value chain, including capital budgeting,
capital structure, cost of capital, energy and lifecycle costs.

Suppose an infrastructure database is developed collaboratively. For example, the designer
creates the initial infrastructure element. The engineer adds the element to the model, while
in the implementation of the project the contractor also adds an element. By the end of the
project, the question is, who made and owns the digital representation of the physical and
functional characteristics that contain the product information related to the infrastructure?

If not addressed with proper policy, the issue of model ownership and IPRs can lead to
conflict and legal problems at the end of the project. Therefore, defining who owns a model
and the IPRs of infrastructure technology is necessary.
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Challenges

1. Connected construction centralises project-related information in a digital platform and requires the
massive transmission of and access to datasets during the design to operation of an infrastructure project.
This data is widely accessible to all project participants involved, and project participants can also utilise
the model, including updating, inserting, extracting or modifying information during the process.
Therefore, the final model of a project has significant value for owners to be reused in improving
infrastructure management. This may cause one party using the co-created model to inadvertently infringe

on the intellectual property rights of the another party.

2. The collaborative product risks intellectual property infringement by others that is accidental or
intentional when using the model. Therefore, intellectual property protection is required to prevent
conflicts and legal problems at the end of a project. The issue of model ownership and intellectual property
rights is much-overlooked in research, even though it is a critical issue and requires scientific attention.
The point of ownership is not just about who makes and who owns connected construction technology —

it is also related to potential violations of the law.

3. The collaborative nature of connected construction technology in infrastructure poses intellectual
property protection issues. A collaborative platform is widely accessible, modified and added to by all
project participants. Connected construction technology covers the design, construction and operational
stages. Interoperability stages along with the stakeholders will ensure the success of the infrastructure.
Infrastructure designed and developed with attention to each stage will meet obstacles when investors
secure the technology capital and stakeholders use it differently at each stage. Connected construction
involves some interoperability, including design through connected construction technology and

interoperability financing.
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Literature Review

1. The DECO industry is experiencing problems surrounding technology implementation and

collaborative work, as shown in Table 1.

Table 1. Challenges in collaborative work with BIM.

Challenges in collaborative work

Item Sub-items References
Copyright violation [2,3,4]
Legal aspects Ownership of data/model elements [2]
Intellectual property rights [2,4,5]
Contractual Dlsag_reements arising from BIM prgctlces [1]
. The allocation of responsibility and liability exposure [1]
P Lack of BIM standards [8]
. Complexity in adopting collaboration tools [1]
Technical Lack of compatibility between software [1,2,6,9]
Distrust [2,6]
. Discrepancies between interested parties regarding the
o ;‘i’;‘;’i’onal definition of BIM 7l
& Different organizational structures in multidisciplinary teams [1]
Lack of clarity on roles and responsibilities [2]

2. Ownership of models and intellectual property rights in design technology is very important
because the concept is to centralise project-related information into digital platforms that require
transmission and access to datasets during the design to construction. Therefore, the data will be
widely accessible and used by all project participants involved (Alwash et al., 2017). The transition
process, starting with traditional delivery methods, has been widely criticised for exchanging data
between multidisciplinary actors (Khosrowshahi, 2017) in conventional file-based projects, often
resulting in a loss of data integrity and major errors (Khosrowshahi, 2017). The process of
exchanging data from one actor to another results in a large amount of exchanged data and
versioning problems that complicate tracking data together. The work of project participants will
be entered into a collaborative platform. All stakeholders can share project-related information and
can add components and elements to collaborative project models more efficiently and in a more
integrated manner. At the end of the project, the collaborative nature can cause debate and conflict

about who created the model and who retains the final model.
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3. Working and exchanging digital data on a collaborative platform can cause problems related to
intellectual property (Ho, 2021). The issue of ownership is not just about who makes it and who
owns it, but also the potential violations of the law that may arise. For example, the final model of
a project has significant value for its owner to reuse in improving facility management (Fan, 2014).
The intellectual property of the data could be fully transferred to the owner, or could remain with
its contributors. Furthermore, a singular platform strives to enable collaboration between all
stakeholders from different stages of a project’s lifecycle and enables stakeholders to update,
include, extract or modify information during the process. According to Fan (2014), this may cause
one party to use the model of another party and may inadvertently infringe the intellectual property
rights of the latter. Therefore, we must consider the importance of intellectual property rights being
protected and clearly defined in the early stages of development projects to avoid conflict and legal

problems.

4. According to Ho (2021), if a copyright violation of models and intellectual property enters the
court process, it poses a great financial risk and can cause project delays that will result in losses
to the project. Before a project is implemented, there needs to be a clear understanding not only of
who owns the model but also of who is responsible for the model. Then, we must consider which
actors have the potential to retain the collaborative product for its sustainability. Therefore, it is
necessary to conduct a review and synthesis of the related studies to identify the model ownership

and IPRs

Conclusion

1. The priority for infrastructure technology finance actors is the construction company. The
construction companies involved, in meeting all the requirements of the employer (owner), must
incur additional costs in terms of preparing human resources, the technology, necessary hardware,
adequate infrastructure and prices for connected construction experts because these are already
part of the investment and assets for the business development of the company. Therefore, the

construction company should be the centre of financial responsibility.
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2. The party that makes the model element is the main actor that owns the model and intellectual
property rights. If a team’s model is jointly designed and contributed to, each party and discipline
will have all rights to its contribution. The owner and the party making the model can negotiate

further to purchase additional related licenses to use the model on future projects.

3. Contractor involvement at the design stage provides an excellent opportunity to exploit connected
construction technology in infrastructure with a more collaborative work process. An integrated
contract model that incorporates all project participants, disciplines, systems and business
structures into the collaboration process is most appropriate for technology implementation related

to complex procedures.
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