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Abstract
Purpose – The purpose of this paper is to investigate the history of dissemination and use of lean
concepts in construction and potential challenges for continued use, as application of lean concepts
transitions from a small group of first adopters to an industry-wide community.
Design/methodology/approach – Using insights obtained from a meeting with industry
practitioners, literature review, and published cases in which different approaches were used to
disseminate lean production/construction, evidence is presented that supports these challenges.
Findings – The authors identify three challenges facing lean construction (LC) practitioners,
researchers, and educators. One challenge is lean has many meanings (whether denoted or connoted)
when applied to construction. Another challenge is to have academics constantly working with
industry practitioners to keep working on the adaptation of concepts/systems and not only tools. The
third challenge is that without a sustained effort to engage people in meaningful learning experiences,
LC may be viewed as a fad in the construction industry.
Research limitations/implications – The discussion presents the authors’ interpretation of facts
and existing literature reviewed to support the arguments made. Moreover, while the literature
reviewed addresses sources from different parts of the world, the preponderance of the authors’
research activities and experience are limited to two countries, Brazil and the USA.
Practical implications – In the face of overwhelming interest in lean by the construction industry,
research on effective methods for disseminating lean concepts is overdue.
Social implications – By partnering with industry practitioners who are already implementing
LC or want to start the journey, academics have access to projects (labs in the real world) and can bring
back to the classroom examples to educate future generations of professionals who can push for
changes in the industry. This partnership also helps the validation of experiments regarding LC
implementation, as data can be collected and analyzed in a scientific way, and can be documented for
dissemination within the industry.
Originality/value – The paper discusses challenges related to the evolution of LC in the industry,
with the aim of forming a basis for an informed discussion on how to promote sustained and informed
learning in construction.
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1. Introduction[1]
Lean Production (LP) concepts, principles, and tools have been studied by academics
for over 20 years (e.g. Schonberger, 1982; Womack et al., 1990). Nonetheless, for many
the term LP is still considered an ill-defined concept which needs further exploration
and agreement in academic as well as in professional settings (Hines et al., 2004;

Green and May, 2005; Jorgensen and Emmitt, 2008; Pettersen, 2009). The application
of LP in construction is almost as old, as the term Lean Construction (LC) first
appeared in 1992 (Koskela, 1992). At this point in the construction industry, as in other
sectors, a large body of “Lean” literature and implementation examples abound (e.g.
International Group for Lean Construction (IGLC), 2010; Lean Construction Institute
(LCI), 2010).
The need for change in construction practices has been discussed time and time
again throughout the years and their echoes are still present in people’s minds
(e.g. Laufer and Tucker, 1987; Latham, 1994; Egan, 1998; Koskela and Howell, 2002 to
name a few papers published in the past 25 years). These calls for change did not
merely request the adoption of new technology and tools, or the acquisition of the new
skills needed to operate them. Rather, they called for a change in the way the industry
fundamentally operates and invariably focussed on the management of the entire
construction process.
The industry is clearly facing a change of paradigm, and whether or not this
combination of theory and related practices will still be called LC ten years from now is
yet to be seen. However, early adopters in the industry are reaping benefits, which
cannot be achieved without a change in the current mindset as suggested by previous
studies (Miller et al., 2009).
In this paper, the authors focus on how LP has evolved in the construction industry
and speculate about the implications that evolution brings to LP’s widespread
dissemination in this industry through academic and industry communities of practice
located all over the world. The authors discuss one way to bridge the gap between
theory and practice through education and applied research. Even though this is not
the only way to advance LC as an applied theory, it certainly has its merits which are
discussed throughout the paper. According to Kuhn (1970, p. 169): “The scientific
community is a supremely efficient instrument for maximizing the number and
precision of the problem solved through paradigm change.” Additionally, educators
in many institutions in the field of Construction Management carry out applied
research, are in close contact with the industry, and can bring back to the classroom
examples to be discussed with students who will join the industry and help in
promoting changes in the current modus operandi. LC practitioners and academics
have been trying to expose the flaws of old systems to move on with the new (e.g.
Koskela and Howell, 2002; Miller et al., 2009). However, most practitioners do not
have time to write papers and textbooks to inform future generations, and currently
few candidate textbooks are available to discuss the topic (and some are hotly
criticized, e.g. Howell, 2011).
2. Research method and goals
This paper discusses the challenges related to the current understanding of LC and its
development and dissemination in the industry and academia. Overall, the paper aims
to discuss important aspects related to LC learning and training programs, in order to
create a basis for further research into sustainable approaches for teaching LC in
different settings within the construction industry.
The discussion presented here has its limitations as it presents the authors’
interpretation of facts and existing literature reviewed to support the arguments
made. Moreover, while the literature reviewed addresses sources from different parts
of the world, the preponderance of the authors’ research activities and experience are
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limited to two countries, Brazil and the USA. These countries have very active
academic institutions promoting practice, research, and education in LC. Also, in the
US professional institutions have led the dissemination of LC in the country and
elsewhere (e.g. the LCI chapters in the USA and abroad, or the American Institute
of Architects which have promoted the use of LC concepts in one of its families of
contracts).
The identification of the challenges was made via literature review, first-hand
interactions with companies attempting to deploy LC in research-related projects
carried out by the authors, and the authors’ interaction with different communities of
practice in the USA, more specifically in California, and in different parts of Brazil
(based on previous work developed by the first author).
The idea to write this paper, and the first step taken toward it, came after a
discussion on LC education in a seminar held at University of California, Berkeley
during the Fall 2009. The second author invited a group of companies located
around the San Francisco, CA, Bay Area to participate in a meeting to discuss the
topic. Participants shared their experiences about LC education, including the
challenges and rewards their educational efforts offered for them and others who
work with their organizations. Some companies had developed their own programs
to teach LC, and others seemed to be searching for guidance. During the meeting, the
second author of this paper moderated the debate, and the first two authors gathered
comments for further discussion and potential development of an LC educational
curriculum. After reviewing the discussions and outcomes of that meeting a few
conclusions were made: participants had different interpretations of important
tenets of LC; to some companies the focus of LC implementation was more on tools
and marketing than the development of a deep understanding of LC; and even
though participants wished to see some sort of structured LC education, and
potentially certification to attest proficiency on the topic, no one could agree
on how that could be done. Not surprisingly, similar issues had been noted by the
authors in the communities of practice in which they had been working or previously
worked.
In a following stage, the authors gathered evidence from the literature on the topic
and from current developments related to the advance and implementation of LC
practices in the construction industry in the USA and abroad. We searched the
literature in academic conferences and journals, and professional publications (e.g.
Engineering News Record magazine in USA, books such as that of Miller et al., 2009)
for different cases about LC implementation. Finally, the authors organized their
thoughts into three main challenges, which are presented for discussion in this
paper:
.

Challenge 1 (C1): “There are many meanings (whether denoted or connoted) for
Lean when applied to construction.”

.

Challenge 2 (C2): “Academics should work closely with the industry (organizations
and consultants) in the translation of concepts from the manufacturing industry
to construction and to promote the systemic use of concepts/systems and not only
the use of tools.”

.

Challenge 3 (C3): “Without a sustained effort to engage people in meaningful
learning experiences which mix instruction, exchange of ideas and meanings,
and guided practice, Lean Construction may be viewed as a fad in the construction
industry.”

3. Discussion of challenges
Challenge 1 (C1): “There are many meanings (whether denoted or connoted) for Lean
when applied to construction”
Pettersen (2009) argues that there is no consensus on a definition of LP, which causes
confusion on both theoretical and practical levels. The confusion at the practical
level causes more problems because organizations try to implement the LP concepts
without uniformity in terms of how to interpret and implement. “Formulating a
definition that captures all the dimensions of lean is a formidable challenge” (Pettersen,
2009, p. 136).
In the LC domain Jorgensen and Emmitt (2008, p. 392) argue that “a coherent
philosophy for lean construction has not yet been developed.” However, Ballard et al.
(2007, p. xi) define Lean as “a fundamental business philosophy – one that is most
effective when shared throughout the value stream” and Diekmann et al. (2004, p. iii)
define LC as “the continuous process of eliminating waste, meeting or exceeding
all customer requirements, focusing on the entire value stream and pursuing perfection
in the execution of a constructed project.” In this context, waste is understood as the
actions and/or the use of resources or features that are not necessary to deliver a
product or service to the customer. Wasteful practices consume resources but do not
add value to the final deliverable. The concept of value stream refers to the chain of
tasks value adding and non-value adding, which are necessary to deliver the final
product to the customer, and reminds practitioners of the need to see the whole process
that deliver a product or service, and not only isolated activities.
According to Ballard et al. (2007, p. 2): “Lean can be characterized in terms of
objectives, principles, and methods or tools.” The Lean objective refers to an ideal to be
achieved through the implementation of principles, methods, and tools. The objective
is generic in nature and drives continuous improvement (Rother, 2010) (e.g. provide
what the customer wants, when wanted, with no waste throughout the value stream).
The principles are still generic but narrowed down to get closer to implementation,
they may come accompanied by a verb and a major concept (e.g. increase transparency,
define the value stream) or represent the implementation of a major concept (e.g. flow)
to drive changes. Finally the tools allow the implementation of principles to help in the
pursuit of the objective (e.g. use of devices to share information (indicators, safety
instructions) to drive continuous improvement and drive waste out of processes).
However, a review of the literature supports the idea that there is a lack of agreement
regarding the definition of Lean.
One of the reasons for the lack of a precise (and widely accepted) definition for
what a Lean system entails is the lack of definition of LP where it all started. Despite
the ever growing literature on the topic, Lillrank (1995, pp. 972-3) highlights that “The
Japanese have not been very articulate about the reasons for their success. [y] There
was no great master plan up front and no blueprints that could have been studied.
Therefore, the Japanese experience was wide open for various explanations and
interpretations.”
Womack and Jones (2003) have not claimed that Lean Thinking (LT) is a theory.
The authors tried to draw conclusions from the work they presented in The Machine
that Changed the World (Womack et al., 1990) and the results obtained by the
organizations that they deemed Lean.
Koskela (2004) suggested that the principles presented by Womack and Jones (2003)
are highly compressed and that they may be detrimental to the understanding of LP as
a whole, as many elements may be missing in the explanation of the five LT principles.
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Womack et al. (1990) and Womack and Jones (2003) provided an unprecedented
basis for the dissemination of Japanese organizational practices, which had not been
achieved by other pioneers on the topic. These books popularized LP and made the
Toyota Production System (TPS) more palatable to broad audiences. However, Koskela
(2004) stressed that Womack and Jones’ (2003) LT book lacks the discussion of explicit
concepts that would provide the foundations of LT as an offspring of the TPS as
discussed by Ohno (1988) and Shingo (1989).
Even though many do not agree on possible commonalities in the implementation of
LP, according to Ollivella et al. (2008) there is a group of work organization practices
that are related to the implementation of LP, e.g. standardization, discipline, and
control; continuing training and learning; participation and empowerment, among
others. Diekmann et al. (2004) also point out, on their report to the Construction
Industry Institute, a series of fundamental principles and knowledge areas which have
evolved over the years to form LP. These practices and principles are usually selected
based on the social and organizational background of the company and adapted to suit
its context. However, often times, the implementation of isolated practices fail because
they do not belong to a comprehensive plan that addresses both the social and the
technical parts of the organization (Lathin and Mitchell, 2001).
Much has been said about the contextual roots of LP and its origins in the
mass production environment marked by high volumes of repetitive tasks performed
in permanent locations and organizations (Berggren, 1993; Lillrank, 1994, 1995).
Therefore, the application of LP in a project-based environment such as construction,
with temporary teams allocated to geographically diverse projects and clients,
and highly worker intensive and dependent tasks, requires careful understanding of its
tenets and adaptation to the peculiarities of the sector.
Over the years, LC was often understood by many across the globe solely as a set
of tools and practices aimed at reducing waste in construction projects and the
implementation of the Last Planner System (LPSt) of production control, as this
system emulates many concepts, principles, and tools found in the literature on TPS
(i.e. Ohno, 1988; Shingo, 1989): planning based on actual needs of the project and its
actors (pull planning) rather than on forecasts, analysis of the root causes of problems,
and definition of sound assignments, to name just a few. That LPSt often acts as a
starting point for LC implementation is suggested by the predominance of papers
on project management in the IGLC conferences, such as the ones analyzed by Alves
and Tsao (2007).
As Ohno (1988) and Shingo (1989) reinforced the need to identify and banish waste
in their classic books, the construction industry started its LC development by
understanding what waste meant for the industry, how it was created, and how it
could be eliminated. The understanding of LC as a synonym of waste elimination can
still be found in recently published papers, and in discussions in forums, by those
who are in the initial stages of LC implementation (e.g. Forsberg and Saukkoriipi,
2007).
According to Hines et al. (2004, p. 995): “A critical point in the lean thinking is
the focus on value. Often however, value creation is seen as equal to cost reduction.
This represents a common yet critical shortcoming of the understanding of lean.”
Green and May’s (2005) research suggests that there are (tacit) “concurrent
and competing” Lean models, which they characterize as: Lean Model 1 – waste
elimination; Lean Model 2 – partnering; and Lean Model 3 – structuring the context.
Model 1 focusses on Lean as waste elimination and its proponents have blended the

new discourse based on waste elimination with the one based on “improvement story
lines” (p. 508) and a “pre-existing industry recipe.” Model 2 focus on teamwork and
partnering throughout the supply chain, and the need to reconcile different goals found
in projects. Both models 1 and 2 fail to recognize the importance of the human
resources. Model 3, recognizes the need for “continuous evolution” and training as a
fundamental piece of the industry change toward LC implementation. Green and
May’s (2005) research attempted to categorize how construction sector policy makers
view LC and provided some clues as to what kinds of definitions and discourses are
found across the industry.
In addition to the existence of multiple Lean models across the industry, different
countries have understood LC from various perspectives. According to Emmitt et al.
(2005), for instance, LC was originally interpreted and applied in Denmark with a very
narrow focus which comprised the use of logistics concepts applied to the flows of
materials and activities and the LPSt and apparently some understanding of Lean as
partnering.
Some practitioners argue that they have been using Lean concepts for years, but a
trained eye soon realizes that this is not the case. In fact, many are focussed on the use
of tools, and may have a narrow understanding of what LC entails (Green and May,
2005; Emmitt et al., 2005). Practitioners may have used bits and pieces of practices that
resemble Lean concepts and tools but these may not behave like a system and may not
promote some of the Lean tenets.
In addition to the evidence found on the literature, through close interaction with
industry practitioners, the authors have also found anecdotal evidence of Challenge 1:
(1)

LC as prefabrication: “Is LC something like SIPs (Structural Insulated Panel)?
[y] To save time and money.”

(2)

LC as keeping high efficiency: “We have been using Lean concepts for many
years. We keep track of our workers productivity to make sure no time is
wasted and to improve their efficiency.” Recently, Lean was defined, in an
article found in an association’s online magazine, as “asset productivity,
referring to current and fixed assets along with people” (Stevens, 2010).

(3)

Lean as LPSt implementation: the LCI has trademarked the LPSt, and
copyrighted its related ideas and materials to “prevent people who
misunderstand or misrepresent the system from using it in trade” (Mossmann,
2009). It is not uncommon for the authors to hear people who say they are using
the LPSt or Lean interchangeably, or attempting to do so, and have their own
interpretation of the topic.

(4)



“We are using the Last Planner but the foremen are not involved in the
meetings.”



“The lookhead plan is a formality and it is something that we do to send to
our offices.”



“I’ve been in pull planning sessions in which tasks and constraints are
identified but no one tracks the commitments people make during the
meetings.” Then, is that really a pull planning session or just a disorganized
meeting?

Lean as using visual aids and tools to manage production: some people who
visit construction sites using LC tend to pay close attention to the visual aids
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their organizations. This is in some ways similar to early adopters of the
quality movement who copied visual tools and procedures after visiting
Japanese plants (Cole, 1999).
(5)
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Lean as building information modeling (BIM) and virtual design and construction
(VDC): contractors, who are using BIM and/or VDC, even in the early stages,
claim they are “doing Lean” because they use them both as a means to coordinate
design and construction.

The abundance of LP and LC meanings calls for more research to explain what their
constituent concepts represent, and to search for more uniform definitions to shape a
common understanding throughout the industry. Furthermore, the practical execution
impacts of this condition require additional study. One potential impact relates to how
newcomers, specially owners who hire services related to the construction industry,
understand LC, and how they can differentiate between organizations truly invested in
implementing LC from those using it as part of their marketing campaign or adopting
a shallow perspective as indicated in the work of Green and May (2005).
Challenge 2 (C2): “Academics should work closely with the industry (organizations and
consultants) in the translation of concepts from the manufacturing industry to construction
and to promote the systemic use of concepts/systems and not only the use of tools.”
The migration of these concepts to the construction industry initially happened
as consultants with strong ties to academia and academics, through trial and error,
adapted these concepts to the peculiarities, and needs of the construction industry.
“Incorporation of lean into the theory of production has lagged behind innovations
in practice” (Ballard et al., 2007, p. 3). The ideas presented in LT were (and still are)
considered by some as applicable to the manufacturing industry but not to
construction, or at least not without adaptation. “Lean [in construction] is still in its
early adopter phase” says Miller et al. (2009) as owners, in most cases, are the ones
trying to overcome the inertia of a big industry and pushing for change.
The first account on the potential use of LP in construction can be found in the
seminal work by Koskela (1992) and his attempt to come up with a theory of production
management. Koskela’s report is one of the most popular, if not the most popular, text
on LC among academics. However, despite his efforts to translate what he called
the new production philosophies to the construction industry, the report was never a
popular reading in the industry setting and may not have influenced practitioners’
perceptions regarding LC (Green and May, 2005). It took other rounds of academic and
practical work to bring Koskela’s ideas, and especially the 11 principles he outlined, to
the broader industry.
Jorgensen and Emmitt (2008) criticize the lack of detail presented in publications
regarding Japanese management practices, and the lack of description of data
collection and validation. Green and May (2005) also accuse LC advocates of having a
unitary perspective, meaning that LC can be implemented irrespective of the context
and the actions of different organizational actors.
It is worth informing the reader that research on LC implementation is very much
based on the development of case studies and action research settings, and the quest
for a theory of construction management. LC is not widely implemented in the
industry, thus making it difficult for researchers to work with large populations or
make any statistical sense of much of the data collected across projects. Although

many directions could be pursued from this discussion, the point here is only to call
attention to the role of academics in translating and disseminating LC.
Koskela (2004) stresses the need for adaptation when LT principles are applied to
construction. Management principles are context specific and depend on culture, local
market and business conditions, level of education, and incentive structures, among
others (Lillrank, 1995). In its original and more orthodox form, LP also has limitations
(e.g. the availability of workers capable and willing to work long hours, the stress
related to lower levels of inventory, location of suppliers, or design of models that share
parts/plants and are easy to assemble) (Berggren, 1993).
Even as many in the industry have genuine interest in implementing LC in their
organizations, few have the time and the interest to read detailed accounts of LP and
LC implementation, and consequently often rely on academics and consultants for that.
Lillrank (1995) contends that organizational innovations may take years if not decades
to be transferred (i.e. study of successful practices and learning related to their
implementation) from their original context to other applications. In addition to that,
Morrey et al. (2010) draw attention to the importance of path dependencies in making
the transition from traditional to Lean systems. Past experiences dictate the course of
future undertakings and how organizations learn new ways of dealing with their daily
tasks.
Lillrank (1995) uses the “high-voltage electric transmission analogy” to explain that
the transfer of ideas travel through an “idea line” in which losses will occur based on
the geographical, cultural, mental, and historic differences between the start and
end points. In order to reduce the losses, ideas are abstracted away from their
original context and packaged in a format that allows them to travel through the “idea
line.” By the time the ideas reach their destination they have to be repackaged,
triggering multiple cycles of learning related to interpretation and adaptation to
local conditions.
One example of how these ideas travel and how they get adapted to specific
contexts is the slow, but continuous, evolution of LC ideas in the construction
industry as pointed out by Ballard (2008, p. 18): “the Lean Project Delivery
System is not a mere creature of the imagination, but rather an emerging practice
fed by multiple streams of experimentation.” Along these lines, academic groups
such as the IGLC and its European branch (EGLC), as well as industry
organizations such as the LCI play an important role in bridging the gap between
practice, research, and education. For instance, in the USA many LCI chapters have
academics in their steering committees which allow academics to have direct
access to projects, and actively participate in the discussion on how to promote LC
to their local communities of practice. Similarly, the IGLC and the EGLC have
promoted yearly events that attract mostly academics but also practitioners
who present papers and engage in discussions about LC implementation around
the world.
Finally, Koskela and Rooke (2009, p. 339) also point out that the main question to be
answered in management research is whatever is being done, “does it help improve
performance?” In this regard, academics should keep working with practitioners to put
the theory into test, after all the industry holds the keys to the labs (projects) that
academics need to advance and document knowledge. As academics conducting
research have access to multiple organizations and types of projects, they should also
work to make the theory more robust and general in terms of its application to the
construction industry. This leads to the third challenge, which points out the need for
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continuous learning to sustain improvement and promote change in the construction
industry.
Challenge 3 (C3): “Without a sustained effort to engage people in meaningful learning
experiences which mix instruction, exchange of ideas and meanings, and guided practice,
Lean Construction may be viewed as a fad in the construction industry.”
In interacting with the industry the authors have encountered many examples of
companies and individuals who are eager to learn about LT, but few who are willing to
spend the time, money, and effort necessary to learn the basis of what the literature
presents as LT and its applications. A number of short seminars and meetings
are offered by different organizations in order to respond to requests from professionals
trying to learn about the topic quickly, but little has been done in the industry to
promote sustained and continuous learning.
The authors believe that many companies in the construction industry have
currently embraced systems and tools (e.g. LPSt, pull planning, kanban, A3) but not
necessarily the principles they are designed to support. This is a very similar
environment to the one described by Cole (1999) about the quality movement in USA in
its early years. The quality management movement was perceived by US companies
as the implementation of tools and isolated practices, and it almost became an
unsuccessful initiative (a fad), before organizations could consider quality management
as an integral part of their businesses.
Lillrank (1994, p. 427) highlights that “Lean production requires a set of soft
enablers, that is, social and organizational conditions to match the inherent fragility
of the just-in-time-system.” Social and organizational conditions, in addition to strong
leadership and management leading by example, have to exist for a system based on
LP to work (Berggren, 1993).
Hirota et al. (1999) investigated potential ways to disseminate LC in organizations
and came up with three approaches: the use of a tool to negotiate meanings,
organizational learning, and action learning. Concept mapping was used to bridge the
gap between the participants’ thought and speech, and make the understanding of
the theory explicit during discussions about how the LC theory and its components
interrelate. Organizational learning was used to engage the organizations in the
development of a collective learning process and collective competencies to promote
the implementation of LC. Action learning was set forth through regular meetings held
with a group of participants steered by a set advisor who questioned participants
about their managerial problems and required participants to commit to bringing
solutions to be discussed with the group.
An approach similar to action learning meetings is the study-action team (Lean
Project Consulting, 2010) in which participants are tasked with reading a book and
meeting to discuss it and reflect on how its teachings apply to their environment.
However, Scott et al. (2001) faced some problems when trying to use action learning in
a manufacturing company using LP practices. They found that some of the workers
who participated in the action learning sets viewed one-hour per week spent on these
activities as inactive work, and as activities that “legitimized non-work” in just-in-time
environment in which people were rewarded for being “visibly active urgent, loud, and
hands-on in the factory.”
Another important point concerning LC learning is the need to “unlearn.”
According to McGill and Slocum (1993, p. 78): “organizational learning is about more
than simply acquiring new knowledge and insights; it requires managers to unlearn
old practices that have outlived their usefulness and discard ways of processing

experiences that have worked in the past. Unlearning makes way for new experiences
and new ways of experiencing. It is the necessary precursor to learning.” This quote
illustrates much of what has been happening in the construction industry for years
as construction management researchers have called for a reform in the way the
industry operates and for a theory of production management.

Exploring lean
construction
practice

4. Recommendations
In order to address points raised by this paper, recommendations are presented and
may represent opportunities for research into effective methods for disseminating LC.
Creating sustainable initiatives to implement and teach LC requires academics and
practitioners to come to grips in terms of what is fundamentally wrong with current
practices and how LC can address these problems, as pointed out in the LC literature,
instead of treating old problems with new names:
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.

Developing an undergraduate curriculum that incorporates LC: some may be in favor
of a class to teach LC basics while others will favor that the concepts be introduced in
the existing course material. This way the new generation will decide on how to mix
and match LC concepts with the most traditional practices in the industry.

.

Developing a professional curriculum that incorporates LC: professional
associations have started to offer short seminars and workshops on LC, which
could become part of their continuous education programs.

.

Using metaphors to explain concepts and how they are related: metaphors are
extensively used in the Lean literature to present concepts and how they are
related. The fable of the “tortoise and the hare,” and the need to “lower the river
to reveal the rocks” are examples (Ohno, 1988).

.

Working toward the “a-ha moment”: simulations are usually a group activity
which have the power to create the “a-ha moment.”

.

Using educational videos: a multitude of videos explaining concepts related to
Lean implementation can be found in sites such as YouTube, practitioners’, and
professional associations’ web sites.

.

Partnering with professional organizations and research institutions: currently,
the LCI, research labs, and academic programs still work closely with many
organizations to train professionals in LC and develop case studies to advance
the knowledge on LC. Many practitioners are experimenting with LC but do not
have an in depth understanding of Lean. That requires academics to analyze these
experiments for other variables that could impact success or failure, to analyze
these multiple streams of experimentation for common practices that can be
attributed to the success or failure. This is important to future adoption and
dissemination as well as identification of practices adopted by organizations.

5. Conclusions
This paper discussed challenges related to the evolution of LC in the industry with the
aim of forming a basis for an informed discussion on how to promote sustained and
informed learning in construction.
The basis of LP is somewhat undefined (C1), even at its source at Toyota, and most
books on the topic do not define LP is a theory. That has not been detrimental to its
growing popularity. However, in the process of abstracting ideas away from their
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original context, packaging them for transfer, and later for implementation, biases are
introduced. According to the discussion presented in C2, academics should work
closely with industry practitioners to aid in the translation and test of LC concepts
and to promote their use not solely focussed on tools but rather in a more holistic
understanding of the concepts. Without a foundational definition to use as a
touchstone, it is difficult to assure that throughout its dissemination it will keep its core
concepts. The lack of agreement in terms of what LP means may have an impact on the
way LC practices are understood and disseminated across the industry.
Having a holistic understanding of what LC entails would also help in
disseminating the concepts to the broader society, and in the education of the future
workforce. For instance, owner organizations that hire construction-related services in
private and public sectors would benefit from distinguishing companies that have
adapted its practices to promote value and banish waste from those simply stating
it as part of their marketing campaigns. For public owners, this would mean the
potential for projects that address the population’s needs with more efficient use of
public resources.
By partnering with industry practitioners who are already implementing LC or
want to start the journey, academics have access to projects (labs in the real world)
and can bring back to classroom examples to educate future generations of
professionals who can push for changes in the industry. This partnership also helps the
validation of experiments regarding LC implementation as data can be collected
and analyzed in a scientific way, and can be documented for dissemination within
the industry.
Challenge (C3) builds on the previous two challenges. The promotion of
meaningful learning experiences and informed discussions about LC concepts,
principles, and tools should contribute to the advancement of LC in a sustainable
way and promote uniformity in the way concepts are learned across the industry.
Sharing experiences in communities such as the IGLC, EGLC, LCI, and many
research labs helps industry professionals to engage in new experiences, share
their successes and failures, and make the implementation of LC scalable in a
sustainable fashion.
In order to prevent LC from becoming a fad, the problem in C1 should be addressed,
the roles discussed in C2 should be defined, and research needs to be done on
evaluation/validation of current suggestions and an understanding of the components
necessary for successful dissemination of LC (C3).
Note
1. An earlier version of this paper appeared in the Proceedings of the 18th International
Group for Lean Construction Conference (IGLC-18), 2010, Walsh, K. and Alves, T. (Eds),
Technion, Haifa, Israel, pp. 435-4, and was presented during that event.
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