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Abstract. Successfully completed construction projects with regards to quality,
time consumed, and cost are the main concern focus of the construction industry.
Thus, there is a growing attention to continuous improvement programs dealing
with the streamlining of material and information flows and the minimization of
waste in all processes at a construction site. Unfortunately, many companies are
struggling with this, and the continuous improvement programs fails. Drawing
on an action research case study involving a leading Norwegian construction
company and their key suppliers, this study aims to identify enablers and inhibi-
tors influencing the implementation process of a specific continuous improve-
ment method — Toyota Kata. The aim was to learn from the implementation pro-
cess to avoid pitfalls and to know what to solve, increasing the likelihood of suc-
cess. The case is a housebuilding project where the case companies collaborate
on common improvement tasks. Main enablers identified is the importance of
having a common area for collaboration between actors in a value chain to solve
common problems and application of a systematically approach ensuring learn-
ing and lasting improvement. The main inhibitors are lack of culture for CI and
Kata is not a part of a management system such as Lean Construction, enabling
to involvement of the entire workforce in the CI process. The results of this study
can help managers and practitioners to address the identified enablers and inhib-
itors, paving the way for successful implementation of Kata.

Keywords: Continuous Improvement, Toyota Kata, Lean Construction, Ena-
blers, Inhibitors, Action Research.

1 Introduction

The intense competitive situation is forcing the construction industry to continuously
improve production performance enabling to sustain their competitiveness. The con-
struction industry is characterized by high variability, cost/delay overruns poor perfor-
mance with high level of production waste and unsafe working environment. To over-
come this, implementation of Lean Construction and with continuous improvement (CI)
philosophy at its core is seen as a valuable approach to create value and eliminate waste
at the construction site [1]. CI includes application of a standardized problem-solving



approach, targeting the elimination of waste and the improvement of quality in all the
systems and processes of an organization.

Lean approaches such as CI, 5S, visual management, and the minimization of lot
sizes and set-up times span across several industrial environments. However, ap-
proaches such as the takt and Kanban are best applied in environments with higher de-
gree of repetitiveness, higher volumes, and rather stable customer demand [2]. For in-
stance, the calculations of takt time are based on average sales rate. With relatively
stable customer demand, this average will give a reasonable number to work with. But
if demand varies each week, the sale rate figures will not be as meaningful. This is
particularly the case of project-based industries such as the construction industry. Thus,
the Lean Construction strategy was developed, based on the main lean principles in lean
for the manufacturing sector [3], and having the CI philosophy at its core [4].

Even though CI has been known for decades, companies often achieve significant
improvement only in the short run. One of the methods applied within the field CI is
Toyota Kata (Kata) with the aim to achieve sustainable benefits through the develop-
ment of a culture of CI and learning at all the organizational levels [5]. Kata combines
systematic improvement and coaching methods, emphasizing the leaders' role as a fa-
cilitator and that interdisciplinary teams should move into an experimentation and learn-
ing zone when solving problems. It provides a standardized approach for managers and
supervisors to support, guide and demand the improvement work.

Similar to Lean, Kata should be implemented, tested and adapted to the environment
where it is applied. However, apart from very few studies [6], there is little research on
the application of Toyota Kata in the construction industry [7]. To guide the investiga-
tion, we adopt the following research question: What are the enablers and inhibitors of
effective Toyota Kata implementation in the construction industry?

2 Continuous Improvement

Cl is a central principle regardless of the type of management system the company
has chosen to apply [8], including the Lean Construction management system [1]. There
are several CI definitions and one of the most common is: "CI is a continuous stream
of high-involvement, incremental changes in products and processes for enhanced busi-
ness performance” [9]. Consequently, Cl is based on incremental improvement through
the active participation of the company's entire workforce [10].

The implementation of CI as a part of a management system is not a straightforward
process. Today, many companies often find their CI program in a fledging state and it
is of high importance to know what aspects they need to consider when implementing
CI with the entire workforce [10]. To avoid pitfalls, it is of high importance to under-
stand the enablers and inhibitors of a successful implementation process. Due to their
existence or absence in the organization, enablers and inhibitors can act as catalysts or
on the contrary restrain of the implementation process.

One of the main reasons why many companies fail with the implementation of CI is
the lack of top management commitment and involvement [10]. Unfortunately, all



managers do not acknowledge the importance of their own commitment and involve-
ment in succeeding with sustainable CI [11].

Another important factor is the independence of the contractors working at the con-
struction site and of the supply chain actors [12]. This complicates the CI process and
points the importance of having a management strategy to involve all the partners in
the CIL.

The knowledge and thorough understanding of CI is of high importance [13]. One
of the pitfalls is too much focus on what CI methods to apply alongside the underesti-
mation of the human factors.

Motivated people who are actively involved in the CI in their daily work, is one of
the key factors in succeeding with sustainable CI [14], as confirmed by recent studies
[10, 11, 15]. A study by [15] shows the importance of teamwork and involvement as a
common practice that is needed alongside knowledgeably about the approach and the
issues to be improved by the team.

Another important factor is that the CI process is embedded in the culture, so that
the systematic problem-solving comes naturally to the workforce. It means that the
companies have to thoroughly reflect on how to organize for the integration of CI for
the entire workforce [10].

By applying a CI method for problem solving and an effective learning process,
companies can gradually reduce waste, the number of defects and the repair costs at the
construction sites. Main benefits of applying a systematic approach include constantly
inserting incremental improvements in the companies and their value chains, minimiz-
ing the amount of product defects and achieving better efficiency [16].

Important factors also include having knowledge about what available CI methods
to apply and especially, having the required competence to apply the chosen method so
that people can contribute in a proper way [11]. This is also perceived as a motivation
factor [17].

A study by [18] emphasizes the need of tailoring the CI methods and developing a
framework for the construction industry, as it has been done in the manufacturing in-
dustry. Another study from the construction industry has shown that certain CI methods
from other industrial sectors have been found useful without having to adapt them, for
instance the Deming's cycle [16].

3 Toyota Kata as a Method

According to Rother [5] leading people to implement specific Lean solutions like as-
sembly cells, Six Sigma tools, Kanban, etc. will not make companies continuously im-
proving and competitive. Rather, it is important to teach people to sense and understand
the situation and react to in a way that moves the organization forward. This is what
Kata is about — behavioral routines and habits that are practiced daily.

Kata refers to two linked behaviors: improvement Kata and coaching Kata [5]. By
consistently practicing Kata routines, they become habitual for employees and the or-
ganization. The improvement Kata is a four-step routine for working toward a goal in
a systematic way: (1) Understand the desired direction, (2) Grasp the current condition,



(3) Set the next challenge, (4) Run small experiments (PDCA — Plan, Do, Check,
Act). To ensure that improvement happens, and that people internalize the CI process,
coaching Kata is used, where coaches teach people by guiding them in making im-
provements in processes.

Research on Kata implementation in construction is limited. Tillmann et al. [19] and
Casten et al. [6] report on their efforts on Kata implementation in construction projects.
However, Tillmann et al.'s report on Kata application is limited — the work stopped at
the problem identification. Casten et al. stated that the main inhibitor to Kata imple-
mentation in construction is the “specificity of work area preparation”. What that means
is that in a manufacturing environment the production process flow is reliable, predict-
able, and understandable for everyone involved. This makes it relatively easy to evalu-
ate and continuously improve the process. In construction, on the other hand, even a
small change like the size of the crane instantly introduces variability into the operation.
The authors state that even after years of effort to balance and control the workflow and
implement lean practices, they find work area conditions the most challenging to stable
and reliable workflow. In these conditions, the improvement Kata will likely be con-
strained by the conditions of the construction environment, according to the authors.

In addition to this inhibitor specific for the construction industry, Michals et al. [7]
found following Kata implementation inhibitors: lack of direction and environmental
preparedness (i.e. lack of solid understanding of target condition and current condition),
lack of value stream mapping, and lack of coaching Kata meetings. Among the Kata
enablers, the authors distinguished three: collaboration, learning and CI.

4 Research Design

This study is part of an ongoing national research project concerning performance im-
provement and operations at a construction site. The involved companies are the entre-
preneur and three of the main suppliers in a housebuilding project in Norway. The pur-
pose of this study was to explore the enablers and inhibitors of implementing a CI
method — Toyota Kata. The aim of implementing Kata at all the involved companies
was to strengthen the collaboration and learning process between them when addressing
causes of inefficient flow in a joint housebuilding project.

According to these criteria, the action research as part of a case study investigation
was identified as a suitable approach. The action research had a focus on developing
knowledge in action and was a collaborative research between the partners in the house-
building project and a Norwegian research institute. Data was generated through the
researcher's active involvement and the process of inquiry during the application of the
cyclical action research process - diagnosing, action planning, action taking, evaluation
and identification of findings [20].

Five workshops, semi-structure interviews, formal and informal meetings were con-
ducted during the research period of one and a half year. Field notes were taken through
the entire research period including observations, experiences, results and reflections,
which helped in understanding the Kata implementation process and the behavior of
the involved personnel.



5 A case of Toyota Kata implementation

This section will briefly present the case companies involved in this study and the Kata
implementation process during the action research. The research involves actors in a
housebuilding project including following case companies: the entrepreneur, supplier
of steel-reinforcement, supplier of concrete, and the supplier of formwork. All compa-
nies have a standardized system for internal deviation handling and customer com-
plaints. In addition, the supplier of steel-reinforcement has prior experiences with Kata.
A senior adviser from the research institute had the role as the Kata coach in the imple-
mentation process at the case companies. The role of the coach was to assist the in-
volved personnel from the case companies with advice and guidance on the implemen-
tation.

A one-day workshop was organized where representatives from all companies re-
ceived training on the Kata methodology and the principles of behavioral routines and
habits that are practiced daily. Thereafter, a Kata game was conducted with the work-
shop participants, so they could understand the importance of being led by a coach, and
of approaching a goal in a systematic way through the plan-do-check-act cycle. One of
the important goals of the game was to learn that failed attempts also provide important
insight which can help you reach the goal.

The next step was performing an extended value stream mapping (VSM) on a pre-
defined housebuilding project facilitated by the coach. A mandate for this process was
prepared including the delimitation of the VSM to a concrete process that involved all
the case companies — the 'in situ' (at the construction site) casting process. The aim of
the VSM was to grasp the current condition (step 2 in the Improvement Kata) - to create
a common understanding for all the case companies of types of production wastes at
the construction site. Four VSM workshops were conducted with the case companies
and the results were presented at a subsequent workshop that resulted in an agreement
on two specific problem areas. This study presents results up to the step 4 in the Im-
provement Kata - run small experiments and learn from the step-by-step process
through the PDCA cycle.

6 Results and discussion

Right from the beginning of this study, the case companies were planning to go from a
culture based on a firefighting approach to problems, to a proactive improvement ap-
proach based on continuous learning from experiments and mistakes. This is a good
starting point, and an important enabler of a successful application of a CI method.
The aim for the extended VSM was to create a common overview over the situation
for the casting process including identification of problems area creating an inefficient
flow. This was seen as a good starting point regards to the step 2) grasp the current
situation and step 3) set the next challenge. This statement is in line with existing liter-
ature when implementing Kata [7]. It emerged in the discussions while working with
the VSM that there was a common opinion that a large number of deviations occur



every day at the construction site and adjusted in a reactive manner instead of proactive
with identification and elimination of root causes — a firefighting approach.

Another important factor revealed during the VSM activities is that the suppliers
indirectly sustain the firefighting approach by correcting defects created by the cus-
tomer in order to please the customer. Many of the suppliers' problem areas were related
to: i) the customer changes the plan close to the delivery date, and ii) the lack of a
smooth process for the delivery of goods at the construction site. One of the suppliers
reported that the customer had changed the plans 12 times during the same day and
claimed that this was the entrepreneur's routine approach. Consequently, the supplier's
internal production process had to undergo several changes, to adapt to this fire-fighting
approach. It appears that the project partners please the customer at the expenses of
their internal processes and original production plans. Surprisingly, only few of the en-
trepreneur's identified problem areas addressed the suppliers. This discovery was sur-
prising to everyone and strengthen their opinion about a strong customer focus affecting
unnecessary problems for the suppliers.

It was also revealed that the implementation of the CI method was not self-driven.
The manager's commitment and effective leadership are crucial to implementing and
performing CI as reported in existing literature [7, 10]. One of the manager's re-marks
indicates that he was unaware of this: "Contact me if our dedicated team does not show
up for this. If so, I will ask them to do it." The implementation of CI has to be integrated
into the management system, to involve the entire workforce and generate lasting im-
provements [10]. The concrete supplier feared their personnel's lack of trust in the Kata
implementation due to their failed attempt to implement Lean Construction as a man-
agement approach in the past.

An effective Kata implementation requires both knowledge about the method and
the skills to perform Kata in the correct way. Although Kata teaching and training was
provided during a workshop, an appropriate Kata competency also requires learning by
interaction and experiences. The participants from the case companies were not used to
systematic problem-solving methods and related learning process. Nevertheless, they
saw the necessity to apply a systematic approach in order to change the firefighting
culture. Furthermore, it appeared that they appreciated the coach helping with advice
and guidance on Kata implementation. This is in line with [10]. Coaching is particularly
useful at achieving that the participants become actively involved.

Lastly, the empirical findings also include the importance of having a common meet-
ing place where the customer and the suppliers collaborate on streamlining the flow at
construction sites. A common meeting place, our workshops, encourages the partici-
pants to spend time on making lasting improvements for both the customer and the
suppliers.

7 Concluding remarks and further work

The objective of this study was to identify enablers and inhibitors of effective Kata
implementation. To this end, the authors conducted an action research study in collab-
oration with value chain actors in a housebuilding project.



The first conclusion drawn for this ongoing study of Kata as a CI method, reveals
that the focus on CI ought to be increased in the future as a means to stay competitive
in the housebuilding sector. Undoubtedly, implementing an unknown method as Kata
it is not a straightforward process, especially when the organization lack a culture for
CI and a firefighting approach is a common working mode at the construction site.

One of the enablers identified in this study was the fact that the common meeting
area created by the Kata implementation process motivated the value chain actors to
address common problem areas, enabling lasting improvement. A coach assisted the
involved participants with encouragement and guidance on applying the unknown
method. To change from a firefighting approach to a systematic approach the value
chain actors are dependent on each other, and a common CI method that is used collab-
oratively can be an enabler.

Unfortunately, an inhibitor is the lack of a management system integrating Kata as
a CI method into the organizations and their value chains, with only a limited possibility
of achieving this after the end of the research project. This conclusion is in line with
[10]'s study, which highlights that the management commitment and involvement is an
essential factor when embarking on CI.

This study supports earlier research literature, but also extends the knowledge about
influencing factors. However, our findings cannot be generalized. The results from ac-
tion research should be regarded as indicative only, since they reflect the experience of
the people involved in the implementation process. Therefore, future research should
compare the findings in this research with findings from other studies of Kata imple-
mentations in the construction industry, to increase their external validity.
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