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Synopsis
Significant Project Management knowledge is generated by practitioners, usually presented as 
‘practitioner lessons learned’. However, the role of the academic as only project management 
sense-maker, excluding practitioner knowledge-creator, is questioned. An alternative view is 
that some academics are also important members of the project management community of 
practitioners because their project management skills are necessary to do collaborative industry 
research.

Research design
Participant observation as a team member of an ICT project for development of open 
standards for construction.
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Relevance for practice / education
This dual role of academics informs reporting the outcomes of ICT projects developing open 
standards for construction management systems.

Main findings
The ‘practitioner lessons learned’, success or failure, stories of three USA National Institute 
of Building Sciences ICT development projects are interpreted through academic sense-
making. In addition, identification of the importance of transferring this knowledge within the 
academic project management community of practice is reported.

Research implications
These lessons should be incorporated into the design of new open standards projects to gain 
construction industry acceptance, implementation and adoption. In this case, an academic 
project, CONie (Construction to Operations for Network information exchange) is proposed as an 
open standard for Road Network Asset Management in Australia and New Zealand.

Keywords
Practitioner Lessons Learned, Open Standards, COBie, CONie

Introduction
Morris (2016) designates the role of the academic to making sense of the “lessons to be 
learnt from the challenges faced by the practitioner community” (p. 367). The concept of 
‘practitioner lessons learned’ (Carrillo 2005) is important within the diversity of project 
management literature. For example, Kerzner (2013), in the 11th edition of an engineering 
project management textbook, writes that ‘lessons learned’ from experience are an important 
part of project risk management. The ‘lessons learned’ concept has also been considered from 
an organizational perspective (Schindler & Eppler 2003), a knowledge transfer perspective 
(Newell 2004), a learning perspective (Milton 2010), a systems perspective (Duffield & 
Whitty 2015) and a project perspective (Sense 2007).

In addition, the concept of ‘practitioner lessons learned’ can be considered from a variety of 
theoretical viewpoints. Discussions in the literature, from a number of disciplines contributing 
to project management research, are based on the learning curve (Lu et al. 2013), learning 
styles (Harfield et al. 2007), practice theory (Reich & Hager 2014) and communities of 
practice (Garrety, Robertson & Badham 2004).

For this research report, ‘practitioner lessons learned’ are considered from a project 
perspective and from the theoretical viewpoint of communities of practice. In this instance, 
a community of practice assumes common knowledge of project management ideals (Aerts 
Dooms & Haezendonck 2017). Projects are regarded as temporary and unique (van den Ende 
& van Marrewijk 2014; Carrillo, Ruikar & Fuller 2013), thus ‘practitioner lessons learned’ 
are not institutionalized, but passed-on by individuals through ad hoc vehicles linked to 
communities of practice (Garrety, Robertson & Badham).

Morris (2016) also writes that projects, of one form or another, are a significant contributor 
to global economic activity. A considerable part of that activity is due to the construction 
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industry. For example, all Organization for Economic Co-operation and Development 
(OECD) countries average five percent of value-add from construction activity. In Canada and 
Australia, the industry has added a continued growth of value to production activities (from 
seven percent to over eight percent) between 2007 and 2015 (OECD 2017). This means that 
topics that concern the construction industry have important global economic, political and 
social consequences.

The construction industry economic contribution to the global economy means an 
expectation of continued improvement of industry productivity. For the last 20 years, 
predictions of improving productivity have been based on the growth of Information and 
Communication Technology (ICT) for construction project management (Henderson & 
Ruikar 2010; Hughes & Thorpe 2014). ICT software and systems are closely linked to open 
standards (Cerri, & Fuggetta 2007) and thus, ‘practitioner lessons learned’ from ICT projects 
developing open standards have been reported in the academic literature (East et al. 2011; 
Laakso & Kiviniemi 2012).

However, Morris’s (2016) distinction between the roles of academics and practitioners 
does not to take into account the fact that many academics must also be considered as 
project management practitioners, and thus project management knowledge creators. Even 
though their community of practice is within the academy, not the commercial sector, their 
collaborative research projects with industry partners (Gürses, Seguran & Zannone 2013) 
follow the basic structure and processes of project management (Kerzner 2013).

Therefore, the designation of project management practitioner for academics suggests an 
alternative definition of ‘practitioner lessons learned’ compared to Morris’ (2016) definition 
that is limited to commercial practitioners. Currently, there is little written on the topic of 
academic research project management practitioners (Edkins et al. 2014; Walker et al. 2008).

The purpose of this report is two-fold; first, to report on the development of three ICT 
open standards projects by adding a theoretical framework to make sense of the ‘practitioner 
lessons learned’. Second, to explain how those ‘practitioner lessons-learned’ have been 
transferred to an academic/industry research project thus, providing support for the concept of 
the alternative concept of academic as practitioner within a community of project management 
practice.

The balance of the paper supplies a description of the research in six sections. Section two 
outlines the research design. The three sections following provide narratives of three ICT 
information exchange development projects: SPie, ELie and COBie. These stories of success 
and failure and “practitioner lessons learned” provide the context for a project management 
community of practice. Section six illustrates the importance of utilizing ‘practitioner lessons 
learned’ to transfer knowledge to communities of practice. This section also identifies an 
alternative role for project management academics by suggesting they are also members of 
the project management practitioners community of practice and thus can be creators of 
‘practitioner lessons learned’. This concept is illustrated using a current ARC Linkage Project: 
CONie Open Standard that is scoped with both pragmatic and abstract “practitioner lessons 
learned”. The final section summarizes the paper and proposes new avenues of research.

Research Design
The concept of ‘lessons learned’ in the project management literature can be interpreted as an 
indication of the historical practitioner focus of the project management discipline (Kenley 
& Harfield 2014). Learnings arise from doing, thus practical research, rather than simulated 
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research, is an important project management research method (van den Ende & van 
Marrewijk 2014). In addition, the findings from this type of field research are often presented 
in research reports to both academia and industry as ‘lessons learned’ (Deakins & Dillion 
2005).

Therefore, this interpretative study (Scales, Sankaran & Cameron-Ros 2015; Denzin 
2002) is constructed from specific real-life ICT development project participant observation 
using inductive logic (Simard & Laberge 2015). The participant observation research method 
was possible because one of the authors of this paper was involved in the ICT development 
projects undertaken by the U.S. National Institute of Building Sciences (NIBS 2017).

A narrative, rather than an analytical account of the project is provided. A narrative account 
is more compact (Czarniawska 2013) for the purposes of these long-term projects. Stories 
focus on processes and outcomes, rather than on the project details of who, where and when 
commonly used in reporting short-term project management research (Aerts, Dooms and 
Haezendonck 2017; Newell 2004). The narratives of the projects in this report were part the 
US ICT development program of this century as part of the global construction industry move 
to digital and visual technology for project management (East & Smith, 2016).

These ICT development projects were part of the search for a globally acceptable solution 
to a ‘nebulous’ problem of how to move the ideal of integrated construction project delivery 
into a global reality (Rowlinson 2017; Eadie et al. 2013). Because of the collaborative nature of 
such projects, the concept of ‘practitioner lessons learned’ is their primary organizing principle. 
This means that ICT open standards development projects are an example of Morris’s (2016) 
contention that project management knowledge is generated by practitioners.

NIBS (2017) aims to improve the performance of US buildings by reducing waste. To 
operationalize this mission, the NIBS supports the creation of open standards (Percivall 2011) 
linked to the global digitalization effort of construction project management (East, Nisbet & 
Liebich 2013). Thus, providing a mechanism for a significant contribution towards increased 
construction industry productivity improvement through an integrated construction project 
delivery process (Kenley & Harfield 2014). In-depth discussions of this process and building 
information modeling are beyond the scope of this paper because of the limitations of space 
(Rowlinson 2017). In addition, the concepts and multiple meanings of open standards, open 
specifications and information exchange, are considered under the common word ‘standard’ 
because this is not a technical report (Cerri, & Fuggetta 2007).

In the construction sector, integration is centered on building information modeling 
(BIM), which provides a BIM-enabled ICT environment (Eadie et al. 2013). A BIM-enabled 
environment is the application of the culmination of several collaborative ICT development 
open standards projects (Yan, Xie & Meng 2014). The success of these projects, by paid and 
volunteer experts, (Barlas et al. 2014; Percivall 2011) provides input into Industry Foundation 
Classes (IFC) – the building blocks of the BIM-enabled environment. The ultimate aim of 
IFC development is acceptance of the open standard ISO 16739 Industry Foundation Classes 
(IFC) for data sharing in the construction and facility management industries.

The ‘lessons learned’ from the projects that developed the open standard for IFC should 
be of interest to project management academics and practitioners. The next sections provide 
stories of success, failure and ‘practitioner lessons learned’ from three NIBS ICT development 
projects. Incorporated into the narratives are theoretical suppositions provided from academic 
sense-making (Morris 2016).
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Lessons learned: be incremental, not aspirational
In many countries and regions, the development of IFC is under the auspices of 

buildingSmart (East, Nisbet & Liebich 2013). In the US, the NIBS contribution to IFC is 
the National Building Information Modeling Standard, v3 (NBIMS3TM). The development 
of the standard (Cerri & Fuggetta 2007) involved a number of ICT information exchange 
specifications. This paper reports on the ‘practitioner lessons learned’ for three of these projects: 
SPie (Specifiers’ Properties for information exchange), ELie (Equipment to Layout information 
exchange) and COBie (Construction to Operations for Buildings information exchange).

The ‘practitioner lessons learned’ in this section relates to SPie. The narrative is not a success 
story. One type of information contained in construction documents is that of manufacturers’ 
product data. The SPie open standard was intended to deliver manufacturer product data to 
the facility operator by passing manufacturers’ information through the construction contract 
(East et al. 2011). SPie development changed through a number of iterations. However, 
after six or seven different approaches were tried, no construction contract has used an SPie 
standard.

Open standards ICT projects have an “open” collaborative project structure, relying on 
volunteer experts. Experts from the manufacturing sector did not take advantage of the 
opportunity to participate. In this case, diversity of individual manufacturers and manufacturer 
peak bodies had the opportunity to provide updated product data in a useable format through 
the numerous iterations. However, to date this project has:

•	 failed to achieve United States national consensus about the properties required for 
manufactured or engineered equipment

•	 failed to identify an agreed-upon format for the exchange of such information
•	 failed to create a critical mass of industry organizations that interface with 

manufacturers and/or suppliers to develop, update, and catalog such information. 
At the time of the project, there were approximately 10,000 building product manufacturers 
with catalogs of products that could have contributed in the SPie information exchange 
development (East et al. 2011). This large number of possible datasets, suggests that explaining 
the failure of SPie at the project level is not appropriate.

However, considering the project from an industry level might provide an explanation. We 
do have proof that the fundamental structure of an industry cannot be transformed rapidly 
(Carrillo, Ruikar & Fuller 2013). Radical (short-term and major) whole industry change has 
been advocated in a number of major government reviews of the construction industry, as well 
as individual researcher studies. Change management models, tools and advice are aimed at 
this type of radical total-industry change (Lichtenthaler 2007).

The problems associated with the radical-whole industry approach are linked to the 
nature of the construction industry. The main production unit of the industry is a temporary 
organization (such as the SPie project) based on sub-contracting labor provision formed to 
construct a unique structure ( Jarkas & Horner 2011). The lack of operational permanence is 
why radical whole-industry change is advocated, and why attempts at implementation have 
been an ineffective method of increasing industry productivity (Hughes & Thorpe 2014; 
Kenley 2003).

An incremental theory of change rather than a radical theory of change is one obvious 
option. The idea is that ‘small but significant’ change can in the long-term, be the most 
effective method of implementing industry-wide change. In addition, focusing on individual 
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projects, the unit of industry production (Kenley 2014) is also an obvious fit-for-purpose as a 
way of changing industry practice (Dangerfield, Green & Austin 2010).

Lessons Learned – Focus on aspirational goals of future contexts will not be designed. 
Simply stated: innovate for today, the future will take care of itself.

The project obviously has ‘failed’ because the problem of obtaining industry-wide building 
products datasets is much larger than obtaining an outcome for only one ICT development 
project. The nature of adding new levels of information organization, such as defining ICT 
open standards properties or information exchange formats as digital datasets, for an entire 
industry is not an easy task (Rowlinson 2017).

The lesson to be learned is that to really be successful in industry transformation, research 
and development projects must have modest goals (Lichtenthaler 2007). The goal of total 
industry transformation is unlikely without a complete national mobilization backed by long-
term political support plus significant capital resources.

Lessons learned: be specific, not abstract
The attempt by NIBS to support the BIM-enabled construction project environment provides 
examples of a number of basic project issues. A major issue for all research and development is 
how to narrow the scope of a project. The aim of an ICT project is to make an effective shift 
from a general problem to an implementable solution. For example, the original conception of 
the Equipment to Layout information exchange (ELie) specification was too general.

The ELie project was envisioned as one way to capture the information contained in 
schematic system drawings provided alongside traditional construction handover information 
(East 2014). Given that equipment schematics all held similar graphic artefacts, it was 
assumed that a single standard project could identify the information-based transformation 
of those drawings, even though each specification is based on only the relevant geometric 
information. Could this be an example of the two universal limiting factors; the optimistic 
human tendency and the need to sell impossible project outcomes (Dangerfield, Green & 
Austin 2010)?

However, a systematic review of the problem by the ICT project team, with the input 
of end-users, found that the underlying knowledge represented in the three major building 
service systems (temperature control, electrical power, and water) were very different. Thus, the 
expected single project, of necessity, became three discipline-specific specification projects.

These three specifications are now part of the US-NBIMS v3TM (NBIM 2017). Each 
information exchange specification HVACie, WSie and Sparkie is a specification for a 
major building service requiring specialist construction knowledge; HVAC system standard 
(Hitchcock 2012), water system standard (Chipman et al. 2013b) and electrical system 
standard (Chipman et al. 2013a).

The importance of describing the ‘failure’ part of the ELie project is to stress the 
inappropriateness of a top-down solution (Garrety et al. 2004; Vanhoucke 2012) for open 
standards projects. Open standard definitions that are too general have been rejected by 
stakeholders, such as associated construction project disciplines, software developers, and 
ultimately owners, who place required construction project management specifications into 
project contracts (Larson & Golden 2007; Manderson, Jefferies & Brewer 2015).

The subsequent relative success of the discipline-specific HVACie, Sparkie, and WSie 
projects are credited to a bottom-up solution based on specific knowledge domains (Barlas 
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et al. 2014). The end-users of each specification are the professions and trades involved in 
construction projects. These are many and varied; each has a distinctive language and practice 
re-enforced by the educational system (Harfield et al. 2007). These specialist knowledge domains 
are re-enforced in law to ensure the health and safety of the built environment for the end-users. 

The basic project management dictum ‘define the scope’ is not easy, as many experienced 
project managers will attest (Dangerfield, Green & Austin 2010). In this instance, an ICT 
project, attempting to identify a generic information exchange specification for an entire 
building, would never have been successful. Open standards projects developed from a top-
down approach (Vanhoucke 2012), without detailed domain and process-specific knowledge, 
are considered too general or abstract by end-users (Gürses, Seguran & Zannone 2013).

Lessons Learned – Be specific allowing each construction knowledge domain to be led 
by their own constituents. Generic solutions may be elegant from a data modeling 
perspective but are likely not to be implemented.

When considering the complexity of most commercial construction projects, the necessity 
for individual trades and professions to have defined standards seems obvious (Poerschke 
et al. 2010). However, decision-makers of a program of ITC development projects may only 
consider the outcome of their program, not how the outcome will be implemented by the end-
users. Thus, the continuing search for project success factors from the top-down rather than 
the bottom-up (Henderson & Ruikar 2010).

Lessons Learned: Be Complete, Support Implementation
Although the project management literature from a variety of disciplines continues to stress 
the need for ‘well scoped’ projects, that is not the usual story. Considering that all projects can 
be negativity affected by two universal limiting factors; the optimistic human tendency, and/
or, the need to ‘sell’ impossible outcomes of a proposed project (Dangerfield, Green & Austin 
2010), the miracle seems to be that some are not. For example, the NIBS open standard, 
Construction to Operations for Buildings information exchange (COBie) went from initial 
discussions to an internationally recognized open standard in under a decade. Truly, a success 
story from an ICT open standards development perspective.

One of the priorities for BIM, more efficient life-cycle management, should also include 
reducing the administrative workload (Zhang, Beetz & Weise 2015). However, a significant 
source of effort wasted in construction projects tends to stem from the arduous task of 
managing phase documentation and product manuals through all project phases. Traditionally, 
facility management information specified in building construction contracts was created at 
the end of the construction process (Larson, & Golden 2007). It was delivered to the facility 
operator prior to the fiscal completion of the project, as shown in Figure 1.
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Figure 1	 Building construction handover information

Evidence of the waste inherent in the handover process is that most building owners 
maintain one or more full-time data clerks. They retype (a small fraction of the) information 
from the paper documents into automated systems that support maintenance management. 
Retyping and transcribing are common activities during the capture and use of construction 
information, despite the fact that virtually the entire set of information can be traced to an 
electronic source (Dangerfield, Green & Austin 2010).

At the same time, change is gradually taking place. Some facility managers are now 
specifying and receiving digital information, not paper documents. More importantly, this 
transformation is taking place because facility owners are beginning to specify a precise 
set of information, in an open-standard format. This is the first stage of transforming the 
construction project handover phase from a document-centric to an information-rich practice 
(Kenley & Harfield 2014).

This is possible because transferring construction project information to building facility 
managers is an effective project outcome of an ICT open standard project. Capturing the 
operations, maintenance, and asset management information from building projects is possible 
using COBie-Construction to Operations for Building information exchange (East 2014).

COBie is the successful result of the development of an open standard ITC development 
project. It is part of the US-NBIMS V3TM (NIBS 2017). It continues to gain industry 
acceptance because it smoothly merges building asset information by defining:

•	 the specific set of managed assets
•	 the asset’s located in a building
•	 the asset information needed to ensure proper maintenance
•	 the common classification.

Essential to the specification of COBie is the recognition that facility managers require a 
different level of detail from the level of detail needed by building designers and builders. They 
are concerned with the precise location of each piece of equipment. Designers and builders 
require building tolerance details measured in millimeters, as found in 3D object modeling 
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and automated design-resolution software (Utiome & Drogemuller 2013) in a BIM-enabled 
environment.

However, once the building is built, millimeter level of detail is typically not required. 
The maintenance technician checking the operation of a piece of equipment only requires 
knowledge of “spatial containment.” In fact, the maintenance technician will likely ignore a 
detailed 3D model, unless the equipment is being completely replaced (Korpela et al. 2015).

A significant part of the success of COBie is linked to the incorporation of the ‘practitioner 
lessons learned’ from both the SPie and ELie projects. This transfer of knowledge within a 
community of practice assisted the ICT open standards development practitioners to accept 
that some aspects of professional practice could not be changed (Lichtenthaler 2007).

As noted above radical industry change takes time. However, a small but sufficient change 
process can be led by individual changes of the process (Dangerfield, Green & Austin 2010). 
In this instance, knowledge transfer within a community of practice was a mechanism 
advantageous to the COBie development project team. The bottom-up ICT development 
process meant working with building facilities managers to learn about the actual processes 
that were affected by building information needs (Poerschke et al. 2010).

The ‘practitioner lessons learned’ from the SPie project was not to focus on the long-term 
aspiration. Focusing on an outcome of innovating for today, the COBie project rejected the 
new contractual paradigms of the collaborative BIM-enabled environment. The pragmatic 
reason was the slow pace of construction industry BIM uptake (Eadie et al. 2013). Thus, 
development of COBie stuck to the still most common design and construction contract as 
the basis of the data required for information exchange. This allows COBie to be managed 
through existing quality control and quality assurance procedures based on external testing 
(Fallon et al. 2013).

The standard was developed by understanding and implementing the ‘practitioner lessons 
learned’ from the Elie and SPie ICT open standards development projects. COBie focuses 
on incremental industry change and a bottom-up, end-user implementation outcome for 
practitioners based on innovation rather than aspiration.

Lessons Learned – The concerns and contracts of each party in an information exchange 
process, and the management of the standard itself must be considered, documented, 
and tested before the specification for the standard is ready to be adopted.

COBie was approved as part the US National Information Building Modeling Standard in 
2011. Implementation of COBie as a global industry requirement will take longer because 
owners and practitioners are limited by how legal decisions (Larson & Golden 2007) and 
local quality control/assurance regimes (van Nederveen & Bektas 2013) effect construction 
contracts. The success of COBie is remarkable within these constraints.

Practitioner lessons learned: linking communities of 
practice
Morris (2016) designates the role of the academic to making sense of the project management 
‘practitioner lessons learned’. However, his distinction between the roles of academics and 
practitioners reduces academics to commentators of project management practice. This paper 
argues that is not the case.
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Some academics actually have a project management community of practice within the 
academy, if not within the commercial sector. It is important to note that this type of project 
management community of practice should not be confused with the teaching of project 
management community of practice (Edkins et al. 2014; Walker et al. 2008).

For example, academics undertake research projects with industry partners. These 
collaborative efforts follow the basic structure and processes articulated in the project 
management literature. For example, the Australian Research Council Linkage Projects 
are funded by both government and industry (ARC 2017). The outcomes of these research 
projects are expected to sustain economic growth when implemented by industry.

One example, LP160100524-CONie open standard research project is intended, by both 
academic and industry partners, as part of the global ICT open standards development program 
to support a BIM-enabled construction industry. The design of the project is based on the 
‘practitioner lessons learned’ from the ICT open standards development projects delineated above.

Previous sections were written from the perspective of the role of academic as sense-maker. 
The balance of this section is written from the alternative perspective of academic as project 
management practitioner.

This section reports on the transfer of precise ‘practitioner lessons learned’ as the basis of 
a collaborative academic/industry ITC research project for road construction and road asset 
management. In this case, the role of the academic is not as Morris (2016) suggests, to make 
sense of the ‘practitioner lessons learned’, but to apply those lessons as a practitioner would to 
a new project that is informed by experience in making sense of practice.

Clearly, the ‘practitioner lessons learned’ presented in the preceding sections provide those 
embarking on an ICT project with assistance in designing and managing a project. Both 
pragmatic and abstract understanding of a proposed research project can be formulated from 
these specific lessons (Carillo, Ruikar & Fuller 2013; Duffield & Whitty 2015; Milton 2010; 
Newall 2004; Reich & Hager 2014).

Table 1 outlines both the pragmatic and the abstract lessons that have been incorporated 
into the proposal for the ARC LP160100524-CONie open standard research project. Both the 
pragmatic and abstract ‘practitioner lessons learned’ are compared in table 1 to give some idea 
of the influence or the two perspectives for the academics who wrote the project proposal. The 
discussion below indicates this process.
Scoping a project with or without client input is a major skill set for project management 
practitioners. The process is the same for academic researchers developing a collaborative 
project with industry. The purpose of the academic, to make sense of these learned lessons, has 
been presented in this paper. However, an even more effective way of making sense of these 
lessons would be for academic research to utilize the lessons. Indeed that was the process of 
defining the scope of ARC Linkage Projects 160100524. Table 1 outlines both the pragmatic 
and the abstract lessons that have been incorporated into the scope of this project.

For Construction to Operations for Network information exchange (CONie), no attempt at radical 
industry change was considered (Carrillo, Ruikar & Fuller 2013; Utiome & Drogemuller 2013).

Identification of the problem of handover that aims to change from the current 
construction paper-based information to the required digital-based information was agreed as 
a narrow scope of work. The project for road asset management in Australia and New Zealand 
is considered incremental change and current project delivery focused. The larger global BIM-
enabled environment is a long-term, future-focused aspiration and well beyond the CONie 
project scope.
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Table 1 	 Comparison of information communication technology (ICT) project 
pragmatic and abstract lessons learned

Lesson 
Learned

Pragmatic Abstract

Lesson 1 
SPie

Focus on aspirational goals of future 
contexts will not be designed. Simply 
stated-innovate for today, the future will 
take care of itself.

Acceptance of open 
standards through 
incremental, not radical 
industry change

Lesson 2 
ELie

Be specific allowing each knowledge 
domain to be led by their own 
constituents. Generic solutions may 
be elegant from a data modeling 
perspective, but are likely not to be 
implemented.

Open standards 
implementation because 
of a bottom-up not a 
top-down method of data 
collection and analysis 
during development 

Lesson 3 
COBie

The concerns of each party in an 
information exchange process, and the 
management of the standard itself must 
be considered, documented, and tested 
before the specification for the standard 
is ready to be adopted.

Open standards adoption 
based on integrating 
practical limitations 
as open standard 
mechanisms 

Lesson 1 outlined in table 1 was thus integrated into the CONie project scope. It proposes 
a project problem that is focused on a mechanism for ICT open standard development that is 
currently possible.

As noted in lesson 2 of table 1, a bottom-up approach is considered more effective for ICT 
open standards project implementation. Obviously, the requirement is for a working standard 
directly related to the experience of those using that information in daily practice. For the 
CONie project, each of the industry partners wants to be providers of knowledge on ‘how 
things work’ in their current asset management systems. But more importantly, the industry 
partners see themselves as champions for the CONie development project because it provides 
for a comprehensive inclusion of knowledge about a wide variety of asset management systems 
users (Gürses, Seguran & Zannone 2013; Kenley & Harfield 2014).

Lesson 2 is advice for research methods to consider fit-for-purpose (Dangerfield, Seguran 
& Zannone 2010). Asset Managers, Operations Systems, Maintenance Work Orders, and 
New Capital Works need to be able to depend on accurate and usable information to enable 
the best service for all road network stakeholders. The CONie project scope includes methods 
to ensure the input of these end-users into all phases of the open standard development.

The constraints, as noted in table 1 suggest the structure needed for an ICT open standard. 
The lesson, that limiting factors should be considered when conceiving the project, is an 
important issue for all project management practitioners. The difficulty of containing a project 
is exacerbated by over-reaching at the beginning. CONie scope was written in collaboration 
with the developer of COBie (East 2014), thus, taking into account constraints at both the 
project management and the project context. Australia and New Zealand construction project 
delivery are also based on contract deliverables; thus formation and data limitations are 
industry or project defined as part of the current local legal systems.

Lesson 3 focuses on accepting limiting factors that are evident at the scoping stage of a 
project. In the specific case of a research project, this means actively searching for problems 
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that will not be solvable and eliminating them from the scope of the project (Hughes & 
Thorpe 2014; Jarkas & Horner 2011).

Applying these ‘practitioner lessons learned’ from the US NIBS ICT open standard 
development projects was instrumental in writing the research proposal for the development 
of the CONie open standard for road networks in Australia and New Zealand. The academics 
writing the proposal consider themselves as members of a community of practice of project 
management practitioners, as well as being project management sense-makers. Therefore, it is 
possible that the knowledge transfer mechanisms from this combination were an important 
factor in acceptance of the proposal for LP160100524-CONie Open Standard by project 
funders.

Conclusion and Future Research
In his reflection on the field of project management Morris (2016) distinguishes between the 
roles of academics and practitioners. He designates the role of the academic to making sense 
of the lessons to be learned by practitioners. He suggests that project management knowledge 
is generated by practitioners over-coming challenges on the job. This paper provides an 
alternative role for academics, as members of the community of project management 
practitioners.

This claim is based on the collaborative work of the authors of this paper; they all have 
roles as both academics and project management practitioners. All three are authors of 
academic conference papers and journal articles, and during the last 25 years, they have been 
collaborating in research projects with a multiplicity of industry partners. One of the authors 
worked on ICT open standard development projects linked by the US National Institute of 
Building Sciences (NIBS). This allowed him to be a participant observer associated with three 
information exchange projects. Thus, the identification of project success or failure described 
in this paper is based on “practitioner lessons learned” that can be transferred to another 
knowledge domain within academic information exchange ICT projects.

Academics can apply skill sets as interpreters of ‘practitioner lessons learned’ in addition 
to being members of the project management community of practitioners. This combination 
provides the foundation for a current ARC Linkage Project: CONie Open Standard that aims 
to develop a Construction to Operations for Networks information exchange.

The idea that academic researchers are not just project management sense makers, but an 
important component of the project management community of practice, and thus creators 
of ‘practitioner lessons learned’, may not be new. However, the concept is clearly under-
reported in the major project management literature. Growing this topic area could provide 
an interesting stream of publications driven by the current need to identify academic research 
impact.

Acknowledgement
Funding provided by the Australian Research Council LP160100524 CONie: Open Standard 
design for improved road network information exchange. Match industry funding is from New 
Zealand Transport Agency and industry partners of the Sustainable Built Environment 
Research Centre.

Kenley, Harfield & East

Project Management Institute Australia Conference 2017, 29-30 May 201712



References
Aerts, G., Dooms, M., & Haezendonck, E. 2017, ‘Knowledge transfers and project-based learning 
in large scale infrastructure development projects: an exploratory and comparative ex-post analysis’, 
International Journal of Project Management, vol. 35, pp. 224–40. https://doi.org/10.1016/j.
ijproman.2016.10.010

Barlas, K., Berk, E., Adomnita, I., Nalam, T., Nejad, G.S. & Veijalainen, J. 2014, ‘Formal specification of 
open standards and the case of RSS v2.0’, in Proceedings PCI2014, ACM Digital Library. <http://dx.doi.
org/10.1145/2645791.2645809>

Carrillo, P. 2005, ‘Lessons learned practices in the engineering, procurement and construction 
sector’, Engineering, Construction and Architectural Management, vol.12, no. 3, 236–50. https://doi.
org/10.1108/09699980510600107

Carrillo, P., Ruikar, K. & Fuller, P. 2013, ‘When will we learn? Improving lessons learned practice in 
construction’, International Journal of Project Management, vol. 31, 567–78. https://doi.org/10.1016/j.
ijproman.2012.10.005

Cerri, D. & Fuggetta, A. 2007, ‘Open standards, open formats, and open source’, Journal of Systems and 
Software, vol. 80, 1930–37. https://doi.org/10.1016/j.jss.2007.01.048

Chipman, T., Fallon, K., Feldman, R., Williams, G. & Fadojutimi, O. 2013a, Ontology for life-cycle 
modeling of electrical distribution systems: Model view definition. Contractor Report, ERDC/CERL 
CR-13-2, Construction Engineering Research Laboratory, Champaign, IL.<http://www.dtic.mil/docs/
citations/ADA584094>

Chipman, T., Fallon, K., Feldman, R., Williams, G. & Fadojutimi, O. 2013b, Ontology for life-cycle 
modeling of water distribution systems: Model view definition. Contractor Report, ERDC/CERL CR-13-4, 
Champaign, IL: Construction Engineering Research Laboratory. <http://www.dtic.mil/docs/citations/
ADA589612>

Czarniawska, B. 2013, Narratives in social science research, Sage, London.

Dangerfield, B., Green, S. & Austin, S. 2010, ‘Understanding construction competitiveness: the 
contribution of system dynamics’, Construction Innovation: Information, Process, Management, vol. 10, no. 
4: pp. 408–20. https://doi.org/10.1108/14714171011083579

Deakins, E. & Dillon, S. 2005, ‘A helical model for managing innovative product and service initiatives 
in volatile commercial environments’, International Journal of Project Management, vol. 23, pp. 65–74. 
https://doi.org/10.1016/j.ijproman.2004.05.007

Denzin, N.K. 2002, ‘The interpretive process’, in A.M. Huberman & M.B. Miles (eds), The Qualitative 
Researcher’s Companion, Sage, Thousand Oaks, pp. 349–66. http://dx.doi.org/10.4135/9781412986274.
n14

Duffield, S. & Whitty, S.J. 2015, ‘Developing a systematic lessons learned knowledge model for 
organisational learning through projects’, International Journal of Project Management, vol. 33, pp. 311–24. 
https://doi.org/10.1016/j.ijproman.2014.07.004

Eadie, R., Browne, M., Odeyinka, H., McKeown, C. & McNiff, S. 2013, ‘BIM implementation 
throughout the UK construction project lifecycle: an analysis’, Automation in Construction, vol. 36, pp. 
145–51. https://doi.org/10.1016/j.autcon.2013.09.001

East, B. 2014, Construction-operations building information exchange, Whole Building Design Guide, 
National Institute of Building Sciences. <http://www.wbdg.org/resources/ cobie.php>

Transferring project management knowledge: lessons learned in open standards projects

Project Management Institute Australia Conference 2017, 29-30 May 201713

https://doi.org/10.1016/j.ijproman.2016.10.010
https://doi.org/10.1016/j.ijproman.2016.10.010
http://dx.doi.org/10.1145/2645791.2645809
http://dx.doi.org/10.1145/2645791.2645809
https://doi.org/10.1108/09699980510600107
https://doi.org/10.1108/09699980510600107
https://doi.org/10.1016/j.ijproman.2012.10.005
https://doi.org/10.1016/j.ijproman.2012.10.005
https://doi.org/10.1016/j.jss.2007.01.048
http://www.dtic.mil/docs/citations/ADA584094
http://www.dtic.mil/docs/citations/ADA584094
http://www.dtic.mil/docs/citations/ADA589612
http://www.dtic.mil/docs/citations/ADA589612
https://doi.org/10.1108/14714171011083579
https://doi.org/10.1016/j.ijproman.2004.05.007
http://dx.doi.org/10.4135/9781412986274.n14
http://dx.doi.org/10.4135/9781412986274.n14
https://doi.org/10.1016/j.ijproman.2014.07.004
https://doi.org/10.1016/j.autcon.2013.09.001
http://www.wbdg.org/resources/%20cobie.php


East, E., McKay, D., Bogen, C. & Kalin, M. 2011, ‘Developing common product property sets 
(SPie)’,,in Proceedings of the 2011 Computing in Civil Engineering Conference, pp. 421–29. https://doi.
org/10.1061/41182(416)52

East, E., Nisbet, N. & Liebich, T. 2013, ‘Facility management handover model view’, Journal of 
Computing in Civil Engineering, vol. 27, no. 1: pp. 61–67. https://doi.org/10.1061/(ASCE)CP.1943-
5487.0000196

Edkins, A., Konstantinou, E., Morris, P. & Earl, S. 2014, ‘Academia and the profession of project 
management: the case for a more active relationship’, in Proceedings of EPOC 2014-Engineering Project 
Organization Conference. <http://discovery.ucl.ac.uk/1454685/>

Fallon, K., Fadojutimi, O., Williams, G., Crawford, N. & Gran, D. 2013, Assessment of life cycle 
information exchanges (LCie): Understanding the value-added benefit of a COBie process. Contractor Report, 
ERDC/CERL CR-13-6, Construction Engineering Research Laboratory, Champaign, IL. <http://
acwc.sdp.sirsi.net/client/search/asset/1030580;jsessionid=192D17BB7DC2991A9DB4418486738E12.
enterprise-15000>

Garrety, K., Robertson, P. & Badham, R. 2004, ‘Integrating communities of practice in technology 
development projects’, International Journal of Project Management, vol. 22, pp. 351–578. https://doi.
org/10.1016/j.ijproman.2003.08.003

Gürses, S., Seguran, M. & Zannone, N. 2013, ‘Requirements engineering within a large-scale security-
oriented research project: lessons learned’, Requirements Engineering, vol. 18, pp. 43–66. https://doi.
org/10.1007/s00766-011-0139-7

Harfield, T., Panko, M., Davies, K. & Kenley, R. 2007, ‘Toward a learning-styles profile of construction 
students: results from New Zealand’, International Journal of Construction Education and Research, vol. 3, 
no. 3: pp 143–58. https://doi.org/10.1080/15578770701715060

Henderson, J.R. & Ruikar, K. 2010, ‘Technology implementation strategies for construction 
organisations’, Engineering, Construction and Architectural Management, vol. 17, no. 3: pp. 309–27. https://
doi.org/10.1108/09699981011038097

Hitchcock Consulting 2012, Ontology for life-cycle modeling of heating ventilation and air conditioning 
systems: model view definition, Contractor Report, ERDC/CERL CR-12-2, Construction Engineering 
Research Laboratory, Champaign, IL. <http://www.dtic.mil/docs/citations/ADA580293>

Hughes, R. & Thorpe, D. 2014, ‘A review of enabling factors in construction industry productivity in an 
Australian environment’, Construction Innovation, vol. 14, pp. 210–28. https://doi.org/10.1108/CI-03-
2013-0016

Jarkas, A. & Horner, M. 2011, ‘Revisiting the applicability of learning curve theory to formwork labour 
productivity’, Construction Management and Economics, vol. 29, no. 5: 483–93. https://doi.org/10.1080/01
446193.2011.562911

Kenley, R. 2003, Financing construction: cash flows and cash farming, Spon Press, London, UK. https://
doi.org/10.4324/9780203467398

Kenley, R. 2014, ‘Productivity improvement in the construction process’, Construction Management and 
Economics, vol. 32, no. 6: pp. 489–94. https://doi.org/10.1080/01446193.2014.930500

Kenley, R. & Harfield, T. 2014, New project management models: productivity improvement for infrastructure, 
Sustainable Built Environment National Research Centre (SBEnrc), Perth, Australia. <http://hdl.handle.
net/1959.3/420027>

Kenley, Harfield & East

Project Management Institute Australia Conference 2017, 29-30 May 201714

https://doi.org/10.1061/41182(416)52
https://doi.org/10.1061/41182(416)52
https://doi.org/10.1061/(ASCE)CP.1943-5487.0000196
https://doi.org/10.1061/(ASCE)CP.1943-5487.0000196
http://discovery.ucl.ac.uk/1454685/
http://acwc.sdp.sirsi.net/client/search/asset/1030580;jsessionid=192D17BB7DC2991A9DB4418486738E12.en
http://acwc.sdp.sirsi.net/client/search/asset/1030580;jsessionid=192D17BB7DC2991A9DB4418486738E12.en
http://acwc.sdp.sirsi.net/client/search/asset/1030580;jsessionid=192D17BB7DC2991A9DB4418486738E12.en
https://doi.org/10.1007/s00766-011-0139-7
https://doi.org/10.1007/s00766-011-0139-7
https://doi.org/10.1080/15578770701715060
https://doi.org/10.1108/09699981011038097
https://doi.org/10.1108/09699981011038097
http://www.dtic.mil/docs/citations/ADA580293
https://doi.org/10.1108/CI-03-2013-0016
https://doi.org/10.1108/CI-03-2013-0016
https://doi.org/10.1080/01446193.2011.562911
https://doi.org/10.1080/01446193.2011.562911
https://doi.org/10.4324/9780203467398
https://doi.org/10.4324/9780203467398
https://doi.org/10.1080/01446193.2014.930500
http://hdl.handle.net/1959.3/420027
http://hdl.handle.net/1959.3/420027


Kerzner, H. 2013, Project management; a systems approach to planning, scheduling, and controlling, 
11th ed., John Wiley & Sons, Hoboken, NJ.

Korpela, J., Miettinen, R., Salmikivi, T. & Ihalainen, J. 2015, The challenges and potentials of utilizing 
building information modelling in facility management: the case of the Center for Properties and 
Facilities of the University of Helsinki, https://doi.org/10.1080/01446193.2015.1016540.

Larson, D.A. & Golden, K.A. 2007, ‘Entering the brave, new world: an introduction to contracting for 
building information modelling’, William Mitchell Law Review, vol. 34, no. 1. <http://open.wmitchell.
edu/wmlr/vol34/iss1/8>

Laakso, M. & Kiviniemi, A. 2012, ‘The IFC standard: a review of history, development, and 
standardization’, Journal of Information Technology in Construction, vol. 17, pp. 134–61.

Lichtenthaler, E. 2007, ‘Managing technology intelligence processes in situations of radical technological 
change’, Technological Forecasting & Social Change, vol. 74, 1109–36. https://doi.org/10.1016/j.
techfore.2006.10.001

Lu, W., Peng, Y., Shen, Q. & Li, H. 2013, ‘Generic model for measuring benefits of BIM as a learning 
tool in construction tasks’, Journal of Construction Engineering and Management, vol. 139, no. 2: pp. 
195–203. https://doi.org/10.1061/(ASCE)CO.1943-7862.0000585

Manderson, A., Jefferies, M. & Brewer, G. 2015, ‘Contractual implications of building information 
modelling implementation-A case study of the GC21 contract’, in Proceedings of RICS COBRA AUBEA 
2015, July 8–10, 2015, Sydney, 10 pp.

Milton, N. 2010, The lessons learned handbook: practical approached to learning from experience, Chandos, 
Oxford. <http://dx.doi.org/10.1016/B978-1-84334-587-9.50018-3>

Morris, P.W.G. 2016, Reflections, vol. 34, pp. 365–70. https://doi.org/10.1016/j.ijproman.2015.08.001

Newell, S. 2004, ‘Enhancing cross-project learning’, Engineering Management Journal, vol. 16, no. 1: pp. 
12–20. https://doi.org/10.1080/10429247.2004.11415234

National Institute of Building Sciences (NIBS) 2017, National Building Information Modeling (BIM) 
Standard-United States Version 3. <http://www.nationalbimstandard.org>

Organization for Economic Co-operation and Development (OECD) 2017, ‘Value added by activity 
(indicator)’, OECD Data, http://doi:10.1787/a8b2bd2b-en.

Percivall, G. 2011, ‘Increasing market opportunities for augmented reality through collaborative 
development of open standards’, position paper for the International AR Standards Meeting, February 
17–19, Barcelona, Spain. <http://perey.com/ARStandards/OGC_Future_AR_Standards_Activities.pdf>

Poerschke, U., Holland, R., Messner, J. & Pihlak, M. 2010, ‘BIM collaboration across six disciplines’, in 
Proceedings of the International Conference on Computing in Civil and Building Engineering. <http://www.
engineering.nottingham.ac.uk/icccbe/proceedings/html/contents.htm>

Reich, A. & Hager, P. 2014, ‘Problematising practice, learning and change: practice-theory perspectives 
on professional learning’, Journal of Workplace Learning, vol. 26, no. 6/7, pp. 418–31. https://doi.
org/10.1108/jwl-02-2014-0016

Rowlinson, S. 2017, ‘Building information modelling, integrated project delivery and all that’, 
Construction Innovation, vol. 17, no. 1: pp. 45–49. https://doi.org/10.1108/ci-05-2016-0025

Scales, J., Sankaran, S. & Cameron-Ros, R. 2015, ‘Is the Project Management field suffering from 
methodological inertia? Looking for evidence in publications in a recently established journal’, in 

Transferring project management knowledge: lessons learned in open standards projects

Project Management Institute Australia Conference 2017, 29-30 May 201715

https://doi.org/10.1080/01446193.2015.1016540
http://open.wmitchell.edu/wmlr/vol34/iss1/8
http://open.wmitchell.edu/wmlr/vol34/iss1/8
https://doi.org/10.1016/j.techfore.2006.10.001
https://doi.org/10.1016/j.techfore.2006.10.001
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000585
http://dx.doi.org/10.1016/B978-1-84334-587-9.50018-3
https://doi.org/10.1016/j.ijproman.2015.08.001
https://doi.org/10.1080/10429247.2004.11415234
http://www.nationalbimstandard.org/
http://doi:10.1787/a8b2bd2b-en
http://perey.com/ARStandards/OGC_Future_AR_Standards_Activities.pdf
http://www.engineering.nottingham.ac.uk/icccbe/proceedings/html/contents.htm
http://www.engineering.nottingham.ac.uk/icccbe/proceedings/html/contents.htm
https://doi.org/10.1108/jwl-02-2014-0016
https://doi.org/10.1108/jwl-02-2014-0016
https://doi.org/10.1108/ci-05-2016-0025


Proceedings of the EURAM 2015 (European Academy of Management) Conference. <https://espace.curtin.
edu.au/handle/20.500.11937/14698>

Schindler, M. & Eppler, M.J. 2003, ‘Harvesting project knowledge: a review of project learning methods 
and success factors’, International Journal of Project Management, vol. 21, pp. 219–28. https://doi.
org/10.1016/s0263-7863(02)00096-0

Simard, M. & Laberge, D. 2015, ‘From a methodology exercise to the discovery of a crisis: Serendipity in 
field research’, Project Management Journal, vol. 46, no. 2: pp. 47–59. https://doi.org/10.1002/pmj.21482

UK Roads 2013, Highway infrastructure asset management: guidance document, UK Roads Liaison 
Group, Highways Maintenance Efficiency Program, UK Department of Transportation. <http://www.
ukroadsliaisongroup.org/en/UKRLG-and-boards/uk-roads-liaison-group/transport-asset-management-
guidance.cfm>

Utiome, E. & Drogemuller, R. 2013, ‘An approach for extending building information models (BIM) to 
specifications’, in Proceedings CIB W078 2013, 290-299. <http://eprints.qut.edu.au/71840/1/122.pdf>

van den Ende, L. & van Marrewijk, A. 2014, ‘The ritualization of transitions in the project life cycle: a 
study of transition rituals in construction projects’, International Journal of Project Management, vol. 23, 
pp. 65–74. <https://www.sciencedirect.com/science/article/pii/S0263786314000295>

Van Nederveen, S. & Bektas, E. 2013, ‘Inventory of available information exchange standards, deliverable 
3.1 for V-Con for Roads’, EU Seventh Framework Program. 

Vanhoucke, M. 2012, ‘Measuring the efficiency of project control using fictitious and empirical project 
data’, International Journal of Project Management, vol. pp. 30, 252–63. https://doi.org/10.1016/j.
ijproman.2011.05.006

Walker, D., Anbari, F., Bredillet, C., Söderlund, J., Cicmil, S. & Thomas, J. 2008, ‘Collaborative 
academic/practitioner research in project management: examples and applications’, International 
Journal of Managing Projects in Business, vol. 1, no. 2: pp.168–92. <https://www.emeraldinsight.com/doi/
full/10.1108/17538370810846397>

Yan, P., Xie, X. & Meng, Y. 2014, ‘Application of BIM technique in modern Project Management’, in 
Proceedings of ICCREM 2014: Smart Construction and Management in the Context of New Technology 
Conference. <ascelibrary.org/doi/pdf/10.1061/9780784413777.037>

Zhang, C., Beetz, J. & Weise, M. 2015, ‘Interoperable validation for IFC building models using open 
standards’, <http://www.itcon.org/2015/2>

Kenley, Harfield & East

Project Management Institute Australia Conference 2017, 29-30 May 201716

https://espace.curtin.edu.au/handle/20.500.11937/14698
https://espace.curtin.edu.au/handle/20.500.11937/14698
https://doi.org/10.1016/s0263-7863(02)00096-0
https://doi.org/10.1016/s0263-7863(02)00096-0
https://doi.org/10.1002/pmj.21482
http://www.ukroadsliaisongroup.org/en/UKRLG-and-boards/uk-roads-liaison-group/transport-asset-management-guidance.cfm
http://www.ukroadsliaisongroup.org/en/UKRLG-and-boards/uk-roads-liaison-group/transport-asset-management-guidance.cfm
http://www.ukroadsliaisongroup.org/en/UKRLG-and-boards/uk-roads-liaison-group/transport-asset-management-guidance.cfm
http://eprints.qut.edu.au/71840/1/122.pdf
https://www.sciencedirect.com/science/article/pii/S0263786314000295
https://doi.org/10.1016/j.ijproman.2011.05.006
https://doi.org/10.1016/j.ijproman.2011.05.006
https://www.emeraldinsight.com/doi/full/10.1108/17538370810846397
https://www.emeraldinsight.com/doi/full/10.1108/17538370810846397
file:///D:/UTS_LocalWomat/Process/ascelibrary.org/doi/pdf/10.1061/9780784413777.037
http://www.itcon.org/2015/2

