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Extended abstract:

One of the main issues in the construction industry is related to collaboration and information
exchange [4] and collaboration in the industry remains problematic despite much effort devoted to
understanding and improving it. The increasing adoption of the Building Information Modeling (BIM)
approach highlights contradictions related to current methods of managing collaboration in
construction projects (e.g. discontinuity between information flow and activity flow). An important
problem of research in the construction sector has been the lack of theoretical basis [1]. Several
seminal works laid the foundations for the study of information technologies in construction [2,3].
The study of BIM-supported collaboration must take into account not only its technological aspects
but also the procedures and organizational dynamics [4,5]. Four theoretic levels are generally used
to study the construction industry: the market, project, firm and task levels. Some theoretical
approaches exist and are of course very relevant for each of these levels. For example, while the TFV
[1] approach is very relevant to study the construction production at a project level, the recent work
from Succar and Kassem [6] is full of potential and provides new avenues to study construction at the
level of the industry, and Halin et al. [7] have shown that understanding the collaborative activities
can be helpful in order to adapt IT tools to the practitioners’ business needs.

The current missing links in the study of collaboration in the construction industry seem then to lie,
not in the understanding of these four levels themselves, but in the complex relationships between
the levels. Indeed it appears necessary to explore how and to what extent the formal and informal
processes and structures (re)created by construction projects [8] could be explained in a large
proportion by the bidirectional relationships between some factors from the different levels
considered (Figure 1a). In order to understand these relationships, a systemic triangulation can be
particularly helpful if it can integrate the structural, the functional and the historical aspects [9] and
be declined according to the four main levels described above: the industry, the project, the firm and
the activity levels (Figure 1b).
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Figure 1: (a) Bidirectional relationships between the different levels and (b) construction systemic triangulation adapted from [9]
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Table 1 shows a resulting matrix from such systemic triangulation and provides a view of the
different elements to consider. The main aim here is to identify the main elements and factors that
could explain the complexity of the relationships between the different levels.

Table 1: Matrix of functional, structural and dynamic aspects according to the different levels

Functional aspect Structural aspect Dynamic aspect
Industry level Environmental Market (as fragmented  Industry policies and
changes social network) techniques evolution
Project level Building (as a Project (as temporary Project lifecycle
product) supply chain) evolution
Firm level Firm strategy Firm (as permanent Firm historical
organization) evolution
Activity level Building (as a Activity Generally accepted
process) (as practice) practices evolution

At the industry level, the role of the construction market as part of the local and/or global economy is
considered. According to Sunke “it is a major sector in most national economies and a major
contributor to environmental changes, both in terms of designing the built environment as well as in
terms of anthropogenic effects on the environment” [10]. At this level, the system is structured as a
social network made of integrators bodies (all architects, engineers and contractors), superstructure
bodies (all clients, regulators and professional institutions) and infrastructure bodies (all trade
contractors, specialist consultants and component suppliers) identified by Gann [11] and Winch [12].
This network evolves according to the industry policies but also according to the bidirectional
interaction between the technological innovation drivers.

At the project level, the purpose of the system is the building as a product. At this level, the system is
structured as temporary supply chain made of some of the bodies identified above. The common goal
of this supply chain is the beginning of the life of the product (planning, design, and construction
phases). Depending on the specific project delivery method used, the different bodies will be
temporarily involved in different activities during the product lifecycle stages. They have to combine
their effort in order to achieve the overall common objective: the product. But besides this common
goal, it is important to note that each firm involved has its specific objectives and perspective of the
product.

At the firm level, the strategy of a firm is considered. The strategy here encompasses both corporate
strategy and business strategy. According to Cheah and Garvin [13], the corporate strategy is related
to the entire organization operations while the business strategy is about individual business units’
ventures. In its historical evolution, the firm is working to achieve and to maintain a competitive
advantage [14]. In the framework of a construction project, the firm perspective is intrinsically linked
to this competitive advantage and not only to the instant economic interest. It could be a matter of
acquiring new experience or technology, of improving reputation and portfolio, of developing or
experimenting new processes and technologies. This also contributes to the way the firm is
perceived and perceives other in the community, with some consequences on the inter-firms
dynamics.

At the activity level, the building (as a process) is considered. The activity here can be seen as a
subset of the project in the form of a collaborative practice. Halin et al. [7] defined collaborative
practices as “the behaviors of groups of actors working together in various organizational situations
according to business objectives”. Some generally accepted practices exist in the industry and are the
basis of the collaborative practice. They evolve according to the evolution of construction techniques
and technologies.



References:

(1]
(2]

(3]
(4]

(3]
(6]
[7]

(8]
[9]

[10]
[11]

[12]
[13]

[14]

L. Koskela, We Need a Theory of Construction, VTT Build. Technol. Espoo. (2000).

Z. Turk, Construction IT: Definition, framework and research issues, Fac. Civ. Geod. Eng. Doorstep Millenn.
Occas. Its 80th Anniv. (2000) 17-32.

B.C. Bjork, Information Technology in Construction—domain definition and research issues, Int. J. Comput.
Integr. Des. Constr. 1 (1999) 1-16.

S. Staub-French, D. Forgues, 1. Iordanova, A. Kassaian, B. Abdulaal, M. Samilski, H.B. Cavka, M. Nepal,
Building Information Modelling “Best Practices” Project Report. An investigation of “best practices” though
case studies at regional. national, and international levels, 2011.

B. Succar, Building information modelling framework: A research and delivery foundation for industry
stakeholders, Autom. Constr. 18 (2009) 357-375. doi:10.1016/j.autcon.2008.10.003.

B. Succar, M. Kassem, Macro-BIM adoption: Conceptual structures, Autom. Constr. 57 (2015) 64-79.
doi:10.1016/j.autcon.2015.04.018.

G. Halin, S. Kubicki, C. Boton, D. Zignale, From Collaborative Business Practices to User’s Adapted
Visualization Services: Towards a Usage-Centered Method Dedicated to the AEC Sector., in: Y. Luo (Ed.),
Lect. Notes Comput. Sci. Vol. 6874, Springer Berlin Heidelberg, Berlin, Heidelberg, 2011: pp. 145-153.
doi:10.1007/978-3-642-23734-8.

M. de Blois, G. Lizarralde, P. De Coninck, Iterative Project Processes Within Temporary Multi-Organizations
in Construction: The Self-, Eco-, Re-Organizing Projects, Proj. Manag. J. 47 (2016) 27—44. doi:10.1002/pmj.
G. Donnadieu, D. Durand, D. Neel, E. Nunez, L. Saint-Paul, L’Approche systémique: de quoi s’agit-il ?,
Synthése Des Trav. Du Groupe AFSCET “ Diffus. La Pensée Systémique.” (2003) 1-11.

N. Sunke, Planning of construction projects: a managerial approach, Universitdtsbibliothek, 2009.

D. Gann, Should governments fund construction research?, Build. Res. Inf. 25 (1997) 257-267.
doi:10.1080/096132197370228.

G. Winch, Zephyrs of creative destruction: understanding the management of innovation in construction,
Build. Res. Inf. 26 (1998) 268—279. doi:10.1080/096132198369751.

C.Y.J. Cheah, M.J. Garvin, An open framework for corporate strategy in construction, Eng. Constr. Archit.
Manag. 11 (2004) 176-188. doi:10.1108/09699980410535787.

T.M. Smith, J.S. Reece, The relationship of strategy, fit, productivity, and business performance in a services
setting, J. Oper. Manag. 17 (1999) 145-161.



