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ABSTRACT

Currently, most of management approaches coming from engineering have been focused on
the exterior world, it means, everything that can be see (structures-processes-outcomes). This
situation has created a low sustainability of these management approaches and tools, because
they forget central aspects of people behavior both in individual and collective domains.
Therefore, some efforts to integrate the organization’s interior and exterior world have been
carried out, with the aim of looking at the organization’s interior world (personality-
emotionality-values-culture) as a design space coherent with effective management practices
focused on the exterior world, as lean construction. This article describes and analyzes the
revolutionary theory of integral vision proposed by Ken Wilber, as a framework that
embraces different insights, theories and practices in such a manner that strengthen the
discipline of project management under lean construction perspective. Thus, it can be argued
that, if lean construction wants to evolve towards an effective management practice, needs to
include some elements of integral vision, in order to make compatible human and technical
development inside the organization or project. By doing so, lean construction has to strength
research areas related to people, which so far have received little attention.
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INTRODUCTION

Currently, most of management approaches coming from engineering have been focused on
the exterior world, it means, everything that can be see (structures-processes-outcomes)
and/or measure. This situation has created a low sustainability of these management
approaches and tools, because they forget central aspects of people behavior both in
individual and collective domains (Pavez and Alarcon, 2008).

It acquires more relevance when one wants to implement these management approaches,
since the execution is always performed by people who have their own interests, personalities
and worldviews (Beck and Cowan, 2005). And also, whom work in a specific culture with
collective interests, values and ways of relationships (Beck and Cowan, 2005; Schein, 2004).

To deal with this situation, some efforts to integrate the organization’s interior and
exterior world have been carried out, with the aim of looking at the organization’s interior
world (personality-emotionality-values-culture) as a design space coherent with effective
management practices focused on the exterior world (Barrett, 2006; Kofman, 2006), as lean
construction.

This article describes and analyzes the revolutionary theory of integral vision (Wilber,
2001, 2007), as a framework that embraces different insights, theories and practices in such a
manner that strengthen the discipline of project management under lean construction
perspective. We discuss how the Last Planner System (LPS) can be viewed from an integral
perspective, what have been the goals of lean construction under this point of view and how
the project and contractor organization can apply this approach into the planning process.

From this analysis can be argued that if lean construction wants to evolve towards an
effective management practice, needs to include some elements of integral vision, in order to
make compatible human and technical development inside the organization or project. By
doing so, lean construction has to strength research areas related to people and culture
(interior world), which have received so far little attention.

BACKGROUND: THE NEW SCIENCE AND ORGANIZATIONAL COMPLEXITY

Never before in history have we had access to so much information. The knowledge,
understandings and experiences from every sector of society, scientific communities and
every human culture (past and present) are available to every people in every place in the
world (Wilber, 2007). At the same time, humanity had never faced in the history social,
environmental and economic challenges so complex and intricate as today. In fact,
technological development and resources exploitation is arriving to a limit that do not make
sustainable the human development, if it is not accounted a fundamental paradigm shift in the
way in which the people see and interpret the reality (Tolle, 2006).

The following discussion encloses the new scientific approaches to understand the reality
with the aim of dealing with the increasingly human problems. Also, it will be addressed the
topic of organizational complexity as a starting point to realize why the integral vision should
be involved to the novel management theories as lean construction.
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THE NEW SCIENCE

Because of the complexity of structural and social changes created by the evolution of the
global society, scientists from various disciplines are reformulated how doing science. These
scientists state that to deepen and broaden the scientific method is necessary to gather data
more subtle than the one captured merely by the senses (quantitative measurements and
observations), which come from the person (self) that develops the scientific activity. In other
words, a new synthesis among science (third-person view), social transformation (second-
person view) and the evolution of self (consciousness / first-person view) is required
(Scharmer, 2007).

This framework has emerged on the management field from two major turns in the field
of social sciences during the last half century. The first one, usually referred as the “action
turn”, was pionered by Kurt Lewin and his followers in a variety of approaches to action
science (Argyris, et al. 1985) throughout the second half of the 20" century. The second one,
in turn, was developed in the late 20™ and early 21* centuries and is often called the
“reflective turn”. It puts emphasis on the observer role into the scientific phenomena and
highlights the fact that biologically is impossible to get the truth given the limitations
imposed by our own biology (Maturana and Varela, 1992; Scharmer, 2007).

Considering the previous discussion, the challenge of the new science, for the different
action fields, is to produce a synthesis linking the three viewpoint (science — let the data
speak, action research - you can’t understand a system unless you change it and the evolution
of consciusness and self - iluminating the blind spot), with the purpose of understanding the
reality from a more comprehensive, deep and integral perspective (Scharmer, 2007).

ORGANIZATIONAL COMPLEXITY

Another challenge faced by people, organizations and modern society, is the increasingly
level of complexity and change. Otto Scharmer (2007), based on Peter Senge’s works in
organizational learning, proposes a model which specifies three types of complexity:
dynamic complexity, social complexity and emergent complexity (Figure 1), which are
complemented by themselves and evolve in time.

Dynamic complexity:
Cause and effectare
distantin space and time

Whole system
approach

Emerging complexity:
Disruptive patterns of

innovation and change
a

Sensing and
7/ presencing approach

Social complexity:
Actors have different
views and interests
»  Multi-stakeholder
approach

Figure 1: Three Types of Complexity (Scharmer, 2007)
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Dynamic complexity appears when there is a systematic distance between cause and
effect in space or time. The longer and more complex is the chain of cause and effect, the
higher the dynamic complexity of the problem. If the dynamic complexity is low, it can be
dealt with piece by piece. If the dynamic complexity is high, a “whole systems” approach
that puts sufficient attention to cross-system interdependencies is the appropriate approach.

Social complexity is a product of diverse interests and worldviews among stakeholders.
The lower the social complexity, the more we can rely on experts to guide decision and
policy making. The greater the social complexity, the more important is to employ a multi-
stakeholder approach to real problem-solving, that includes the entire relevant stakeholder’
voices.

Emerging complexity is characterized by disruptive change. Challenges of this type can
usually be recognized by these three characteristics: (1) the solution of the problem is
unknown, (2) the problem statement itself is still unfolding and (3) who the key stakeholders
are is not clear. When the future cannot be predicted by the trends and trajectories of the past,
we must deal with situations as they evolve. The greater the emerging complexity, the less
we can rely on past experiences. We need a new approach — one that builds on sensing,
presensing and prototyping emergent opportunities (Scharmer, 2007; Senge et al. 2008).

The characteristics of construction projects present the three types of complexity
proposed by Scharmer (2007). Dynamic complexity, for instance, can be appreciated by
means of uncertainty as cause and variability as effect, since both cause and effect are distant
in time. A common practice that has proved to be ineffective, which does not consider this
type of complexity, is the "making do" conceptualized by Koskela (2004).

Social complexity is one of the most important characteristics of a construction project,
since it is developed with multiple stakeholders (owners, contractors, architects, designers,
community, etc.), whom have different interests, values, education and worldviews, among
others. This impedes the coordination and produces problems in the achievement of the
project objectives, generating conflict and mistrust in teams.

Emerging complexity can also be seen as a property of construction projects. Since
projects have a character of prototype, they often require innovative and creative solutions
(leaving past patterns) to cope the difficulties that are presented in its development.

Nevertheless, most of the scientific developments in construction management have been
focused on reducing and working the dynamic complexity, leaving aside the other two
relevant areas of the organizational complexity.

In practice, we have been able to empirically observe that most of the companies have
problems to deal with the dynamic complexity (sometimes they cannot see it) and the major
part of the problems in the construction phase emerge by the social complexity proper of this
industry. This meaningfully affects project management, company operations and the
incorporation of new management practices, especially if it challenges the current action
patterns as lean construction.

THE INTEGRAL FRAMEWORK: OVERVIEW

Ken Wilber is perhaps one of the most translated academic authors in the United States. His
integral theory is the result of over 30 years of inter- and transdisciplinary scholarship in
which Wilber and others have begun to integrate and synthesize knowledge and research
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from many domains of inquiry, including: biology, psychology, sociology, anthropology,
philosophy, systems thinking and Eastern and Western—as well as ancient and modern—
spirituality (Brown, 2005). Ken Wilber says:

“The whole point about any truly Integral approach is that it touches bases with as many

important areas of research as possible before returning very quickly to the specific issues and

applications of a given practice... An Integral approach means, in a sense, the ‘view from 50,000

feet.” It is a panoramic look at the modes of inquiry (or the tools of knowledge acquisition) that

human beings use, and have used, for decades and sometimes centuries. An Integral approach is
based on one basic idea: no human mind can be 100% wrong. Or, we might say, nobody is smart
enough to be wrong all the time. And that means, when it comes to deciding which approaches,
methodologies, epistemologies, or ways of knowing are ‘correct,’ the answer can only be, ‘All of
them.’... Since no mind can produce 100% error, this inescapably means that all of those
approaches have at least some partial truths to offer an integral conference, and the only really
interesting question is, what type of framework can we devise that finds a place for the important

if partial truths of all of those methodologies?... To say that none of these alternatives are 100%

wrong is not to say that they are 100% right. Integral approaches can be very rigorous in

standards of evidence and efficacy, a rigor that some holistic approaches let go of too quickly in

an attempt to be ‘all inclusive” (Wilber, 2005).

Integral theory was developed by Ken Wilber as a response to a knowledge vacuum
which is related to the lack of integration of different cultures and disciplines, providing a
more complete map of people about themselves and the world around them.

On the basis of an exhaustive analysis of the explanation patterns from different
disciplines and cultures, Wilber proposes a more comprehensive model for looking at the
reality. In this sense, he proposes that the explanations made by people should be supported
by an integral view, which pursues to blend the internal world (personality, emotionality,
consciousness, culture, system of values, among others) as well as the external world
(behaviors, social structures, technology, among others) of the studied phenomena in the
individual and collective domains.

Wilber’s model, referred as AQAL, comprises five central elements (quadrants, levels,
lines, types and states), which represents how the different cultures and disciplines of
knowledge have explained the world during the history. From these elements, Wilber
proposes a model that allows differentiating and integrating them into a coherent whole, with
the purpose to observe and intervene in all phenomena the man is confronted in a most
comprehensive way (integral). This model is framed into the work of "new science" which
has spread its application to a broad spectrum of problems and disciplines (sustainable
development, governance, education, medicine, psychology, business, future studies,
leadership, politics and religion, among others) (Brown, 2005).

Because of complexity and extent of integral theory, in this article will be address only its
core element (according to our judgement), referred as “Four Quadrant”.

THE FOUR QUADRANTS OF INTEGRAL FRAMEWORK

A key element of Integral Theory is the four quadrants (Figure 2), which represents the four
irreducible perspectives available to anyone. This model is an analytical framework that
brings together the interior, exterior, individual and collective dimensions of reality in a
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balanced and systematic fashion. Integral Theory’s essential message is that every occasion
or event arises in these four quadrants simultaneously (Wilber, 2007).

These four quadrants are four distinct dimensions of reality, or four unique ways of
looking at the same occurrence. They are represented as: individual interiors (Upper-Left
quadrant: UL) like psychology and consciousness; individual exteriors (Upper-Right
quadrant: UR) such as behavior and the physical body; collective interiors (Lower-Left
quadrant: LL) like culture and worldview; and collective exteriors (Lower-Right quadrant:
LR) such as systems and the physical environment. The quadrants can also be referred to,
respectively, as Consciousness (“What I experience”), Behavior (“What 1 do”), Culture
(“What we experience”), and Systems (“What we do”).

The four quadrants are a simple way to organize the innumerable subjective and objective
dimensions of individuals, societies, and the environment. These dimensions have been
intensely investigated by literally hundreds of major paradigms, practices, methodologies,
and modes of inquiry. They represent the four principal perspectives, or domains, of “being-
in-the-world” (Wilber, 2007).

These four perspectives are embedded in every major language in the world, 1%, 2*¢ and
31 person pronouns. For example, they arise as “1,” “We,” “It,” and “Its.” Thus, the UL, or
Consciousness quadrant, represents the way that any “I”” sees the world. The LL, or Culture
quadrant, represents the way any “We” sees the world. The UR, or Behavior quadrant,
represents the way “It” is seen. The LR, or Systems quadrant, represents the way “Its” are
seen. By combining the “It” and “Its” domains (the Right-Hand quadrants, UR and LR,
Behavior and Systems) into just “It” (Brown, 2005). To clarify this point Wilber says:

“These dimensions of being-in-the-world are most simply summarized as self (I), culture (we),
and nature (it). Or art, morals, and science. Or the beautiful, the good, and the true. Or simply I,
we, and it... And the point is that every event in the manifest world has all three of those
dimensions.... an integrally informed path will therefore take all of those dimensions into
account, and thus arrive at a more comprehensive and effective approach—in the “I” and the
“we” and the “it”—or in self and culture and nature. If you leave out science, or leave out art,
or leave out morals, something is going to be missing, something will get broken. Self and
culture and nature are liberated together or not at all” (Wilber, 2005).
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Consciousness Behavior
2 “What | experience” “What | do”
=)
=] Feldsof study: “1” subjectiverealities. Eg. Self and Feldsof study: “1t” objective realities. Bg. Brain and organism,
E consciousness, statesof mind, psychological development, visible biological features, people behavior, people
4 mental models, emotions, will. performance, job task.
UL| UR
LL| LR
= Culture Systems
E “What we experience” “What we do”
8 Feldsof study:“We” inter-subjectiverealities. Eg. Shared Feldsof study: “Its” inter-objectiverealities. Bg. Social systems
values, culture and worldview, webs of culture, and environment, visible social structures, economic systems,
communication, relationships, norms, customs. processes, material behavior, structural behavior.

Figure 2: The Four Quadrants of Integral Model. Adapted From Brown (2005) and Wilber

(2007)

In next sections, we will explore the advances and challenges of lean construction from
the integral vision’ point of view and how this approach could be applied in construction and
project management.

A BRIEF REVIEW OF LEAN CONSTRUCTION

Lean construction advocates by adding-value to the so-called value stream pursuing the
perfection and reducing its wastes (any action that not provide customer’s value). Seminal
developments from Toyota production system allow stating for a new production and
management paradigm termed as lean thinking (Womack and Jones, 1996) which has served
as theoretical framework to lean construction (Koskela, 2000). The consolidation of the lean
construction theory demands the application of its concepts and principles in practical
situations (Koskela, 2000). In such a way, there is a lot of evidence showing the positive
impacts on project performance from application of several lean construction principles and
tools (Alarcon et al, 2005; Gonzalez et al, 2009; Liu and Ballard, 2008; among others).
However, most of the implementations have been so far very fragmented (Picchi & Granja,
2004), i.e, they are been focused on some principles and/or specific tools neglecting a full
integration of lean construction in different topics as supply chain, planning and control,
production design and management, safety, culture and human aspects, etc.

On the other hand, most of lean construction researches have been intended to improve
project performance through the application of new tools and methodologies, i.e. they have
been technical-driven, leaving only a very little portion of research and “interest” to human,
organizational and cultural issues (Alves and Tsao, 2007; Pavez & Alarcon, 2008). This
situation has been widely recognized in problems related to the implementation of new
management systems or every kind of innovation that involve some changes in the classical
ways of acting (Kofman, 2006). Therefore, it is necessary to educate people and/or train them
so they can deal better with these situations, supporting this course of action by the adequate
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vision, processes and organizational structure (Kofman, 2006). Also, the contact of people
with new systems, tools, methodologies, principles, etc. demands an in-deep and active
analysis of the new interactions and impacts that can emerge as a result of new work methods,
procedures and social processes, which simultaneously influence the performance. If these
elements are neglected, only damages at project, organizational and people level can be
expected.

Therefore, it seems to be that a new and drastic approach should be taken to face
management issues in construction even from the lean construction standpoint. Not only a
“fragmented” and “technical” view should be had into account, but also a more integrated
view in which people is the core. Thus, lean construction as a novel, innovative and main
theoretical framework for production management in construction must promote and guide
the necessary changes to the integration.

INTEGRAL THEORY APPLIED TO PLANNING THROUGH LPS

"The best way to do is being" said Lao Tsu 2,500 years ago. His council is still valid today,
even when this opposes to our instinctive attitude. To achieve specific results (product), it is
necessary to act in a way that allows producing these results (processes), and to act this way,
it is necessary to be (platform), i.e. the type of person or organization able of generating such
conduct (Kofman, 2006) (Figure 3).

Typically, which attracts our attention is what we can see (effect), that is, something that
prevents us from perceiving the importance of what remains hidden (case). We concentrate
on the results (have) and forget the process (do) necessary to achieve these results. We have
even less consciousness of the infrastructure (be) which underlie these processes, and
provides the necessary skills for its operation.

Making consciousness in the way how to get the results is another aspect related to the
integral theory (see Figure 2), since it puts the emphasis on integrating into a coherent whole
internal and external aspects of our reality.

v v |
BEING > DOING > HAVING
Plataform Procesess Results
Who How What

Blind spot: Inner place
from that we operate

Left quadrants (UL- LL) )y Right quadrants (UR- LR)

Figure 3: Being-Doing-Having Model and Integral Theory

The implementation of the integral theory on planning under the lean construction
viewpoint will be analyzing the Last Planner System (LPS), given its wide application in the
lean research community.
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This system, given the elements that contains and the principles that suports, was
designed to manage the dynamic complexity of the construction processes, reducing the
uncertainty and the variability of construction process through the stabilization of the work
environment (Ballard, 2000).

When the LPS is applied the emphasis is put on how it is carried out the planning
meetings, seeking generate "reliable" commitments, leaving the responsibility for the plan
implementation on last planners and engaging to the different actors of the organization in
each of the levels (weekly plans, lookahead planning and master plan). Here, social
complexity appears, but is not part of the system design neither in its constituent elements
nor in its implementation.

Whereas the most complex of LPS is its implementation, this paper studies the LPS from
an integral standpoint, focusing into the elements of the four quadrants which could support
the on-site LPS implementation.

LOWER-RIGHT QUADRANT: “WHAT WE DO”

In the LPS, this quadrant is largely defined, since the system elements are clearly explained
(Master Plan, Lookahead and Short Plans) and the necessary process to carry it out. Different
indicators are stated (PPC, RNC) and actions are taken from their analysis (constraint
analysis, plan execution, corrective actions, among others).

UPPER-RIGHT QUADRANT: “WHAT I DO”

In the system design are specified roles for participants in the organization and/or meetings,
indicating the key actions that should be carried out by each participant through specific
commitments. These actions are: commitments of plan implementation, commitments for the
constraint analysis, maintenance of indicators and generation of meeting acts, among others.

Implicit aspects in the system design, being not trivial aspects, are the people capabilities.
Some questions that lead to the reflection here and increasing the effectiveness of the LPS
application in work are: What knowledge, abilities and/or attitudes do need people that will
use the system?, How does the system implementation affect the people welfare on field?,
What are the conversations necessary to generate productive meetings?, What are the
individual activities that has more impact in the success of system application?

UPPER-LEFT QUADRANT: “WHAT I EXPERIENCE”

This quadrant, as most of the management systems in engineering, is practically not taken
into account or is superficially mentioned when the system implementation is discussed.
Subsequent researches to the creation of the LPS have partially addressed this issue
(Macomber and Howell, 2003; 2004). However, we believe that further exploration is still
necessary.

The boundaries of this phenomenon are very wide and varied, by which we will focus on
two topics detected as relevant to the project development: worldviews and emotions.
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WORLDVIEWS

People differently understand and look at the world (Beck and Cowan, 2005; Kofman, 2006).
Biologically, every human being is different, and this condition limits the access to an
"objective reality" that can be shared among people (Maturana and Varela, 1992). Our
experiences, our life history, our culture, our education, etc., are creating a particular way in
which we see the world and interpret the reality, generating problems of understanding
between human beings.

In the case of LPS, this produces coordination difficulties in planning meetings and
promotes the historical trend of imposing activities rather than create commitments, due to
the fact that most of the people tend to ignore these differences and act on the basis of their
own worldview (Beck and Cowan, 2005).

This situation shows a great opportunity to improve the effectiveness of planning as well
as LPS, since a basic condition for developing high performance teams is to work knowing
the strengths of having different points of view (different worldviews) and not to work from
their difficulties (social complexity). Unfortunately, this does not spontaneously happen,
since it is required to distinguish the different worldviews, and then, to work over these to
achieve the potential benefits of this human condition (Beck and Cowan, 2005).

EMOTIONS

The emotions can be defined as predisposition for action, which arise from the interaction
between the individual and its environment. In other words, the analysis that makes a person
respect to his environment physiologically produces an emotional state, which affects the
decisions and actions that the person is willing to take (Maturana and Varela, 1992; Goleman,
1995).

In the LPS implementation, we have detected the underlying emotion of fear in most of
the teams starting its implementation, which creates problems in: the reliability of
commitments or work plans and their relationships. However, when LPS properly starts, one
can observe a noticeable change in the emotionality of the team, since it begins to interact
from the trust, cooperation and enthusiasm.

When the LPS is implemented from a purely technical viewpoint, produces a delay in the
emotional transformation of the team, because the traditional ways in which the relationships
between the different organizational hierarchies are manifested in construction are based on
the emotion of fear.

Therefore, it is important to consider in the implementation design, a way to provide to
the team (from Project Managers to supervisors) the necessary distinctions to observe these
emotional states and work properly on them. We have seen that the enthusiasm is the key
emotion to promote the LPS as the engine of continuous improvement and spread its
potential for action to improve the projects performance.

LOWER-LEFT QUADRANT: “WHAT WE EXPERIENCE”

This quadrant, like the previous one, is not present in the design of management systems in
engineering, despite being as important as the system itself. This quadrant exposes the
organizational culture, which can be described as the pattern of basic assumptions that a
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particular group invented, discovered or developed, in the learning process to solve their
problems of external adaptation and internal integration. They worked well enough to be
considered valid, and therefore, be taught to new members of the group as the correct way to
perceive, think and feel in relation to those problems (Schein, 2004).

Since culture is generated by interactions with a certain group of people, we can observe
that projects have a "double-cultural vision", the project itself and their company's history.
During the project life cycle, its human group generates a shared history and a special way of
looking at issues facing the organization, which may facilitate or block the systems and/or
management tools implementation as LPS.

In practice, we have seen that the role of the external facilitator for the implementation
process is crucial to identify, question and change the cultural patterns that inhibit the LPS
implementation. However, it is a hard task and a complete change in the course of a single
project is usually not achieved.

In terms of cultural management practices or tools, there are several widely used and
validated models such as the cultural types by Cameron and Quinn (2006) or the values-
based cultural transformation by Barret (2006). Both models have been implemented in Chile
for organizational culture diagnosis (Arriagada, 2002), before the implementation of lean
systems, showing valuable information about which areas should be strengthened and which
aspects should be " off "to increase the success likelithood in implementing the system.

In terms of LPS implementation, we have not applied the tools of cultural management as
part of an integral implementation system yet. However, we believe that generating a shared
vision of cultural group and how this affects team and project performance has a tremendous
potential.

DISCUSSION AND CONCLUSIONS

Lean construction implementation, as an innovative process in a discipline in growth, brings
new challenges everyday. Organizations are continuously acquiring experience and new
abilities, but they are always in search for new approaches to get better results.

Most of lean construction researches have been intended to improve project performance
through a technical-driven approach (right quadrants) leaving only a very little portion of
research and “interest” to human, organizational and cultural issues (left quadrant). From the
integral model standpoint, this approach allows only a partial view of the phenomenon,
which limits the development of a discipline in growth.

By exposing the basic concepts of integral theory and a simple description of their
potential application on the LPS, it was illustrated the large number of issues that remain
hidden, when one wants to implement management systems or tools under a purely technical
point of view. Also, it is shown the potential of involving the quadrants (I and We) in the
analysis of management systems implementation, which means explicitly incorporate the
behavior of people, individual and collectively, in the development of management systems.

Regarding the integral model principles, it has been begun the design strategies for
implementing the LPS, which have been well received by those involved in pilot projects and
have allowed observing the impact of such approaches can have in the effective
implementation of new management systems and lean construction.
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We believe that incorporating a holistic way of intervening organizations (companies or
projects) can have a major impact on the development of the lean construction theory and
practice, because many of the problems that arise in practice are product of human and
organizational barriers.

Finally, our interest is to settle in the lean community the debate on how to incorporate
into its theoretical and practical discussion new trends that are currently guiding the
management scientific studies and how to contribute to the society sustainability through
practices that incorporate a more holistic view of physical (It), social (We) and individual (I)
systems.
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