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Abstract

Purpose — As a problem-solving tool, the kaizen event (KE) is underutilised in practice. Assuming this is due to
a lack of group process quality during those events, the authors aimed to grasp what is needed during high-
quality KE meetings. Guided by the phased approach for structured problem-solving, the authors built and
explored a measure for enriching future KE research.

Design/methodology/approach — Six phases were used to code all verbal contributions (N = 5,442) in 21
diverse, videotaped KE meetings. Resembling state space grids, the authors visualised the course of each
meeting with line graphs which were shown to ten individual kaizen experts as well as to the filmed kaizen
groups.

Findings — From their reactions to the graphs the authors extracted high-quality KE process characteristics.
At the end of each phase, that should be enacted sequentially, explicit group consensus appeared to be crucial.
Some of the groups spent too little time on a group-shared understanding of the problem and its root causes.
Surprisingly, the mixed-methods data suggested that small and infrequent deviations (“jumps”) to another
phase might be necessary for a high-quality process. According to the newly developed quantitative process
measure, when groups often jump from one phase to a distant, previous or next phase, this relates to low KE
process quality.

Originality/value — A refined conceptual model and research agenda are offered for generating better
solutions during KEs, and the authors urge examinations of the effects of well-crafted KE training.
Keywords Kaizen event, Structured problem-solving, Group process quality

Paper type Research paper

1. Introduction
Over the last few decades, many organisations have adopted continuous improvement
strategies such as lean, agile, six sigma or total quality management (TQM). To sustain such
improvements, many organisations now aim to become full “learning organisations”
(Bateman, 2005; Hines et al.,, 2004; Netland, 2016; Tortorella et al., 2020) in which it is the norm
to pool knowledge to solve persistent (operational) problems effectively (Argote and Hora,
2017). The aforementioned strategies all engage in multidisciplinary group effort, including
kaizen (Imai, 1997; Liker, 2004); DMAIC (De Mast, 2011); and quality circles (Murray and
Chapman, 2003; Rafaai et al, 2018). When uniting individuals from different functional
backgrounds to solve a problem, they hope to be more effective than other previously used
I‘ approaches (Hackman and Morris, 1975; Murray and Chapman, 2003; Shaw, 1932). Despite
how well intended or needed a group effort is, its process can be unruly and/or lacking in
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effectiveness (Mathieu et al, 2017); in fact, group-based problem-solving often fails (Bessant
et al, 2001; Jurburg et al, 2017). Merely bringing organisational members with relevant
knowledge together to solve a persisting problem is seldom sufficient (Bateman, 2005; Kolb
et al,, 2008). Yet, there is some evidence that managing the group process will impact on its
effects (Kolb et al, 2008; LaFasto and Larson, 2001). Groups must have an adequate
mechanism to solve the problem at hand in which all individual group members share their
knowledge (Furlan et al, 2019). Next to studies on how individuals may contribute to this
mechanism (e.g. Galeazzo and Furlan, 2019), a research focus on the group process is
important, as this knowledge is invaluable to becoming a learning organisation (Bessant et al,
2001; Vo et al, 2019). Given that many organisations wrestle with developing into a full
learning organisation, there have been many calls for scholarly work on the characteristics of
high-quality, group-based problem-solving (Bateman, 2005; Jadhav et al, 2014; Netland,
2016). To better learn how to reap the potential benefits of taking a multidisciplinary group-
based problem-solving approach, we explored the characteristics of the quality of the process.

Compared to an intuitive problem-solving approach, a structured approach is widely seen
as more effective for solving a problem sustainably as a group (Mohaghegh and Furlan,
2020). A structured approach means a phased process, in which a group must go through a
number of phases (Mohaghegh and Furlan, 2020). The evidence to support this basic
assumption is, however, scarce and stems mainly from popularised professional literature
(Imai, 1997; Kepner and Tregoe, 1965; Latzko and Saunders, 1996). Others have even
challenged the need for structured problem-solving, by questioning the dictum to abide by
consecutive phases (Pretz, 2008).

To contribute to the debate on how best to go about group problem-solving in
organisations, we conducted exploratory mixed-methods research. We focussed on kaizen
events (KEs) as an example of multidisciplinary group problem-solving (Bortolotti et al., 2018)
because it is a widespread — yet underused — approach in organisations and thus a good
phenomenon for extending our knowledge about the quality of group problem-solving
processes. Much research deals with understanding critical success factors for KEs (Aleu and
van Aken, 2016). Most of these studies are rooted in Farris ef al’s (2009) model (Alvarez-
Garcia et al.,, 2018), which is considered as “the only model that considers a comprehensive set
of determinants, dividing them into input and process factors, through which they impact
outcomes” (Bortolotti et al., 2018, p. 555).

Farris ef al’s (2009) model, however, only briefly notes the quality of a KE group’s internal
process as a possible success factor in applying KEs. While they, and most other studies, have
especially addressed input and output factors of effective KEs, none of the 98 publications
that were reviewed by Aleu and van Aken (2016) studied the factor quality of tool application
and KE process quality. In addition, more than 10 years after the publication of Farris ef al’s
model, the available studies (e.g. Furlan et al, 2019; Lam et al, 2015; Liu et al, 2015) only
measured those factors through self-report. As the quality of the KE process is a critical
success factor for KE, and practitioners are eager to learn how they could improve their KE
outcomes, a deeper understanding of high-quality KE process quality is vital. Therefore, this
study explores the question: What are key characteristics of a high-quality kaizen event
process?

Besides obtaining detailed insight into the dynamics of a high-quality KE process from
both experts’ and participants’ perspective, our study also contributes a new and more
objective method for unlocking the features of a high-quality process in structured group
problem-solving (Jones et al, 2021). It entailed video-based analyses of 21 reallife KE
meetings that were visualised using a state space grid type of method (Paoletti et al., 2021).
Subsequently, utilising model fit and process analysis theories such as six sigma, a
quantitative process indicator was developed to assess the degree of a strict structure in any
observable real-time KE process. We will show how this new method might add value to
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future scholarly, as well as practical, efforts to raise the internal process quality of KEs and
similarly structured problem-solving endeavours (Hassell and Cotton, 2017; Knapp, 2010;
Powell and Coughlan, 2020).

Below, we first delineate relevant theoretical frameworks for group-based problem-
solving. Then, we depict how our diverse empirical methods were employed to get the
results, including how we arrived at the currently most informative indicator of the quality
of multidisciplinary group meetings trying to solve a persisting organisational problem. In
the Discussion, we sketch the theoretical implications of the findings, offer propositions
and extend Farris et al’s (2009) conceptual model in conjunction with a new research
agenda.

2. Theory

2.1 Problem-solving in learming organisations

Organisational learning is defined as a behavioural renewal process that enables an
organisation to achieve both change and growth simultaneously (Murray and Chapman,
2003). “Organizational learning includes processes of creating, retaining and transferring
knowledge and has implications for the performance and competitiveness of organizations”
(Argote and Hora, 2017, p. 579). Learning organisations aim to learn from different and
especially better ways of organising their work (Ortenblad, 2001); in particular, their own
members are encouraged to work together on more effective problem-solving (Ju et al, 2021).
Prominent examples of learning organisations are those that implement lean (Hines ef al,
2004; Tortorella et al, 2020): working together to solve problems is an important lean principle
(Liker, 2004). Hines et al. (2004) defined four lean implementation stages: (1) knowing; (2)
understanding; (3) thinking; and (4) learning organisation. Individual- and group-level
problem-solving practices must be established in the third stage (Hines et al, 2004), often
facilitated by external experts (Bateman, 2005; Netland, 2016). To grow to the next stage,
individuals and groups need to be trained to better apply these practices and to improve
understand of the continuous improvement philosophy (Hines ef al, 2004). In the fourth
“learning organisation” stage, organisations acknowledge that the value of continuous
improvement is in the people’s mindset and that they are capable of selecting the best fitting
solutions to solve operational problems (Hines ef al., 2004). Group-based structured problem-
solving is essential for learning organisations as it instils a mindset of continuous
improvement (Liker, 2004); applying it whenever a problem occurs should become a routine in
learning organisations (Rother, 2019).

2.2 Group-based structured problem-solving methods for continuous improvement

If a group needs to solve a problem, it must decide how to approach the task. While
problem-solving groups in experienced continuous improvement organisations often
select, unconsciously, a structured approach (Imai, 1997; Liker, 2004), other groups rely
on the experience and behavioural inclinations of individual group members or on
external facilitators (Bateman, 2005; Kolb ef al., 2008; McFadzean, 2002). The literature on
this score distinguishes between ill-structured, semi-structured and structured problem-
solving approaches (Mohaghegh and Grossler, 2019). Only the latter type is seen as being
suitable for solving problems sustainably (Mohaghegh and Furlan, 2020). Although
many organisations implement improvement programmes and promote the use of
structured group problem-solving, many groups struggle to reach satisfying outcomes
over time (Bateman, 2005; Netland, 2016). It is even noted that such group problem-
solving attempts can prevent organisations from learning, due to people’s tendency to
“fight fires” instead of finding the root cause and thus solving problems more sustainably
(Tucker et al., 2002).



Each popular continuous improvement strategy tends to promote an own structured
problem-solving approach. Table 1 summarises a representative array: Kaizen and kaikaku
within lean (Liker, 2004), DMAIC within six sigma (De Mast and Lokkerbol, 2012), quality
circles within TQM (Rafaai et @, 2018) and scrum within agile (Grass et al, 2020; Putnik,
2012). Whereas kaizen is advised to be used for day-to-day problems for which some data is
available, kaikaku is recommended for whenever a more fuzzy system-level change is needed
to break through persistent organisational barriers (Imai, 1997). The goal of scrum is to
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deliver product innovation (Putnik, 2012), which is a slightly different focus compared to the 965
other mentioned problem-solving strategies. The other aforementioned continuous
improvement strategies focus on solving operational problems and have therefore more
similarities (Andersson et al., 2006) although some differences can be seen in terms of the
group composition and roles. The compositions of kaizen groups are based on the
perspectives required to solve a particular problem and all the group members are equal
without clear roles (Imai, 1997). In DMAIC, a group is brought together for the task, with
predefined roles. Agile scrum teams tend to pre-exist, with predefined roles, and the problem
is brought to the group (Grass et al, 2020). Despite these differences, all problem-solving
groups are urged to follow a structured problem-solving process. To convince groups to
apply such a structured approach (Bateman, 2005; De Mast, 2011; Jurburg et al, 2017),
feedback on group process performance and evidence related to the benefits of this approach
are needed (Hassell and Cotton, 2017). To explore the least-studied “process” side of group-
based problem-solving further, we focussed on kaizen or KE groups.
Structured
problem-
solving
method Kaizen event Kaikaku DMAIC Quality circle  Scrum
Continuous Lean Lean Six sigma Total quality — Agile
improvement management
strategy
Goal Incremental Breakthrough Improve existing ~ Operational Product
operational operational operational quality innovation
improvements improvements problems improvement
Type of Operational To overcome Process variances  Quality Deliver
problems problems or organisational in process issues in product to
improvement barriers for industry production market,
opportunities in continuous environment  including IT
improvement product
development
Group Multidisciplinary ~ Multidisciplinary ~ Multidisciplinary ~ Sub-set of Existing
composition group brought group brought group brought team Sprint team
together for the together for the together for the members
task task task from existing
team
Role structure  Equality within Equality within Pre-defined roles  Existing Pre-defined
the group the group roles roles
Typical 1hto5 days Depending on the  Depending on the ~ Depending Sprint time
duration challenge problem on the slot (ranging
problem between Table 1.
1 week and Overview of group-
1 month) based structured

Note(s): Scrum is included in this table, because the method is often associated with problem-solving in
operational work settings (Putnik, 2012)
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2.3 Kaizen events and their internal process

Kaizen translates to “improving for the better” and involves both the needed mindset for
continuous improvement and the KE approach to group-based problem-solving (Liker, 2004).
A KE is defined as “a structured project performed by a multidisciplinary group with the aim
of improving a targeted work area or process in a given timeframe” (Bortolotti et al, 2018,
p. 555). Typically, KEs last 1 h, a half day, a full day or, occasionally, five days (Glover et al,
2014). Often, a KE consists of different meetings over a period of time (Glover et al, 2013). KE
outcomes may be influenced by various factors, including the quality of the KE internal
process and tool quality, both of which relate to the way the group executes the KE (Farris
et al., 2009; Glover et al., 2013). Given that KE groups are composed of individual members
from different departments who are brought together for the occasion, they lack the time to
grow into an effective team with clear roles and responsibilities (Fisher et al, 1997; Wheelan,
2009). Thus, a particular logical structure is essential for a KE process in which group
members can contribute effectively (Byun et al,, 2014).

Even though most kaizen studies have treated kaizen as a whole event (e.g. Bortolotti et al,
2018; Farris et al, 2009; Glover et al., 2013), kaizen is, in practice, a phased, structured
approach to problem-solving. The common factor of the previously noted problem-solving
mstruments is that the prescribed problem-solving processes follow a phased approach
(Andersson et al, 2006). Table 2 compares the distinguishable phases in those and other
popular group-based problem-solving instruments, based on our review of the scholarly and
professional literature. Notably, each instrument uses different labels and a different number
of phases. Because a KE group consists of individuals who co-construct KE process quality
by solving problems through sharing accurate, timely and relevant knowledge (Galeazzo and
Furlan, 2019), we also matched these approaches with the six phases that were identified by
Woods (2000) in his careful, well-grounded analysis of over 150 individual-level problem-
solving strategies. Individuals’ problem-solving behaviours are known to affect (emerging)
group processes (Kozlowski, 2015) and as individuals tend to follow a personal problem-
solving strategy (Woods, 2000; Yeo and Marquardt, 2010), we decided to adopt Woods’ six-
phased approach that also resembles popular practice (McKinsey & Company, 2003). Below,
we summarise the key aspects of those six derived KE phases.

In the first “problem definition” phase, all aspects of a perceived problem are explored
(Choo, 2014; Liker, 2004; Shingo, 2007). It is essential that the group first develops a shared
perspective on the observed issue and shares a sense of urgency to solve it (Liker, 2004). The
group must therefore explore all the different aspects of the problem, leading to a description
of the ideal situation and an objective target condition (De Mast and Lokkerbol, 2012; Kepner
and Tregoe, 1965). The KE group then decides whether the problem is important enough to
continue the KE (Shingo, 2007).

The second “root-cause analysis” phase explores the reasons underlying the problem
(Liker, 2004; Shingo, 2007). In this phase, group members are supposed to find the problem’s
cause(s), for instance, by asking “why” at least five times to really get to the root of it, as well
as to measure the frequency and importance of each cause vis-a-vis the problem (De Mast and
Lokkerbol, 2012; Liker, 2004). After mapping all the possible root causes, the group decides
which one(s) should be addressed first (De Mast and Lokkerbol, 2012; Shingo, 2007).

Thirdly, group members must “generate ideas” to eliminate the selected root cause(s) by
creatively sharing suggestions (Shingo, 2007). Typically, the open discussion among the KE
group members leads to many possible solutions to a specific root cause (Shingo, 2007). On
weighing the required resources to implement them, and the expected contribution to solving
the root cause, the group selects the most promising ideas (Johnson and D’Lauro, 2018;
Shingo, 2007).

The fourth phase encompasses “plan implementation”; sustainable idea implementation
requires acceptance by others in the organisation. The KE group must therefore develop a
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plan by discussing both the technical requirements and how to create buy-in, that is, through
communication and training (McKinsey & Company, 2003; Rafaai et al., 2018).

The fifth phase, “implement”, is about realising the plan and implementing the solution(s)
at the operational level and integrating them in the standard operating procedures (De Mast
and Lokkerbol, 2012; Liker, 2004).

Finally, during the “check and sustain” phase, an assessment is made whether the original
problem has been eliminated after implementing the solution(s) (Liker, 2004). Furthermore,
the newly set standard needs to be embedded in (daily) performance management systems
and become a routine (De Mast and Lokkerbol, 2012; Latzko and Saunders, 1996; Liker, 2004).
Eliminating the whole problem might require solving more than one root cause: A KE should
thus continue until the problem is truly solved and the desired situation has been reached
(Imai, 1997; Liker, 2004).

All the reviewed approaches emphasise that, to be most effective, the phases should be
performed in this stipulated order. KE process quality, on which we will focus next, is
assumed to depend on the ability and self-discipline of the group to perform each phase in an
orderly, sequential manner (Bateman, 2005).

2.4 Kaizen event process quality

Most of the studies that examined factors related to KE process quality, utilised
questionnaires, interviews or expert ratings of process quality. One notable exception was
Hegedus and Rasmussen (1986), who content-analysed audiotapes of KE meetings.
Systematic coding of field data from real-life KEs is more likely to offer added value than
recall-type data that could be fraught with many kinds of perceptual biases (Kozlowski, 2015;
Mathieu et al.,, 2019). Relying only on answers to questionnaires and participants’ interviews
may lead to inaccuracies due to subjectivity (Baumeister ef al, 2007). Thus, studying and
improving internal KE processes requires measuring those processes more directly and
objectively.

One of the possible methodologies that has not been explored so far in the context of KE
process quality is video-based observation (e.g. Christianson, 2018). Based on the numerous
calls for more video-based analysis of real-life groups (Jones et al, 2021; Kozlowski, 2015;
Mathieu et al, 2019), the present study pioneers the coding of the verbal contributions of
group members during video-recorded real-life KEs and then mapping them graphically
(Paoletti et al, 2021). When mapped chronologically and per phase, sequential data points
occur that can be connected by lines (similar to Kepner and Tregoe, 1965). These line graphs
then represent how the KE group process flows through the phases.

We looked for a way to interpret the graphs as objective as possible. Goodness-of-fit
indicators typically summarise the discrepancy between observed values and the expected
values based on an ideal model. Based on the previously reviewed literature, we assumed that
in an “ideal” KE process, a group flows through each consecutive phase without group
members making remarks that do not belong to the phase they are in. We also assumed that
the more discrepancies there are between this ideal KE process and an observed one, the
lower the quality of the observed process. The model fit theory gives a framework for judging
this discrepancy and thus the level of process quality (Meijer, 1994): by counting the number
of deviations between the expected ideal situation and the observed one. Comparing the
number and strength of the deviations from the ideal phased process (Meijer, 1994) typically
leads to an array of possible indicators.

From a statistical point of view, like six sigma process analysis (Radhakrishnan and
Balamurugan, 2010), we learned that when analysing process quality, larger deviations
might have a stronger impact on quality than smaller deviations. Squaring the deviation
value is a way to properly weigh those deviations (Radhakrishnan and Balamurugan, 2010).



Hence, we will explore how insights stemming from both model fit theory and process
analysis may aid to yield more objective and additional insights into features of a high-
quality KE process.

3. Method

3.1 Research design

To understand process quality better in group problem-solving, we adopted a mixed-methods
research design (Johnson et al., 2007). We scrutinised 21 highly diverse, real-life KE meetings
that we had videotaped. First, we coded each verbal remark made by all the group members
in each meeting, according to the six KE phases, and then we visualised each KE process
through 21 phase-based line graphs. Secondly, in-depth one-on-one interviews were held with
ten kaizen experts who were queried about these graphs. Also based on these graphs, they
rated the KE process quality of each meeting. These interviews brought out the experts’ vast
tacit knowledge about group members’ behaviours in KE meetings. In addition, following
each first KE meeting, all the KE groups were offered a standardised 1 h training in
structured group problem-solving and some feedback that had been created with the newly
developed measure. Their group reactions were then captured. Furthermore, after the last KE
meetings, during which each group reflected once more on their own entire line graph that we
had fed back to them, we analysed their reflections.

Through coding and quantifying all the group members’ phase-based coded remarks
(N = 5442), various quantitative indicators of the process quality of each meeting were
formed. Guided by the model fit theory and process analysis, these indicators were calculated
based on the number and weight of the problem-solving phase transitions within each KE
group. The quantitative indicators were then matched to the experts’ 21 process quality
ratings: to obtain the best fitting, most informative indicator for the quality of a KE process.
Below, the details are provided of each research step.

3.2 Sampling and sample description

Based on convenience sampling (Barratt ef al,, 2011), we approached ten groups and asked
them to videorecord their next KE meetings. The groups were embedded within two Dutch
knowledge intensive organisations, a university and a management consultancy firm. To
encourage participation, we promised them a uniform 1 h KE training after their first meeting.
They all agreed to participate, as well as to two group interviews, conducted after their first
and last meeting. The experience with KEs varied over the groups as well as over the
individuals in the groups. In some groups, participants had a lean green belt certificate, in
which they learned how to apply kaizen. In other groups a KE was a synonym for a group
problem-solving session while other groups were familiar with lean; they were all eager to
learn how to better apply the KE approach to solve a problem. This was useful for our study
since we wanted to chart a great variety of naturally occurring processes. Consequently, all
the groups were observed and videotaped multiple times.

Table 3 offers insights into each group’s institutional embedding; size; composition in
terms of gender and member’s work experience; the number of videotaped KE meetings per
group; the length of these meetings; and if a group was working on the same or a different
problem during the meetings. Prior to the first KE meeting, each group had self-selected a
problem, with most of the groups not finishing a whole KE during the first meeting. The
group performed their KE on their own, without a trained facilitator and with only a video
camera.

After each of the recorded KE meetings, the videotape was transcribed and minutely
coded by one of the authors: a kaizen trainer/facilitator for over 18 years. Each group
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Table 3.
Kaizen event groups’
characteristics

Group Duration of ~ Central problem
No. of group  members’ work KE each KE (selected by the group
members experience in  meetings meeting in themselves)

Organisation (male/female) years (Figure 1) minutes “How can we...”

1. University 4(212) <1 Meeting 1 1:55 Improve the

service knowledge transfer

department towards new team
members?

Meeting 2 2:60

2. University 4 (0/4) 9 Meeting 3 1:45 Improve the

service assignment of

department appropriate meeting
rooms?

Meeting 4 2:50

3. University 4 (0/4) 23 Meeting 5 1:65 Obtain a better balance

service between types of users

department of our meeting rooms

Meeting 6 2:50

4. Consultancy 5 (3/2) 3 Meeting 7 1:35 Meeting 7: Better
onboard new team
members?

Meeting 8 2:45 Meeting 8: Improve our
project acquisition
skills?

5. Consultancy 7 (5/2) 35 Meeting 9 1:45 Meeting 9: Improve the
quality of our weekly
stand-up?

Meeting 10 2:40 Meeting 10: Improve
weekly stand-up
meeting attendance?

6. Consultancy 5 (4/1) 3 Meeting 11 1: 25 Meeting 11: Better
attract new employees?

Meeting 12 2:40 Meeting 12: Realise a
smooth off-boarding
process?

7. Consultancy 4 (2/2) 4 Meeting 13 1:35 Meeting 13: Better
align our projects to
our team goals?

Meeting 14 2:50 Meeting 14: Increase
the number of project
leads?

8. University 4 (3/1) 28 Meeting 15 1: 65 Meeting 15: Improve

service the quality of testing

department new software?

Meeting 16 2:55 Meeting 16: Improve

compliance to the IT
functional
management standard
model?

(continued)




Group Duration of  Central problem
No. of group  members’ work KE each KE (selected by the group
members experience in  meetings meeting in themselves)
Organisation (male/female) years (Figure 1) minutes “How can we. ..”
9. University 5(2/3) 27 Meeting 17 1: 50 Meeting 17: Improve
service the English speaking
department skills of our staff
members?

Meeting 18 2:55 Meeting 18: Avoid
losing focus on
important topics?

10. University 6 (0/6) 17 Meeting 19 1:45 Better align our

faculty student grading

members among teachers of the
same course?

Meeting 20 2:50

Meeting 21 3:45

Total 48 (27/21)
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Table 3.

member’s verbal remark was categorised into one of the six literature-based KE phases
(Table 2); the codebook is in Appendix A. For instance, all remarks related to exploring
the problem were categorised into the problem definition phase. All the ideas to solve
the problem were categorised into the generate ideas phase and so on. These categorised
verbal remarks were then plotted chronologically, and their consecutive points were
connected, leading to line graphs of each of the 21 KE meetings which resembled so-
called “group state space grids”. The process “allows for visualization and quantification
of team states for a moment-to-moment basis by tracking how a system changes on two
categorical variables” (Paoletti et al., 2021, p. 14). Each graph had the six KE phases on
its Y-axis, with each group member’s remark placed chronologically on the X-axis
(Figure 1).

Ten kaizen experts, who were unrelated to the groups, were individually interviewed
about high-quality KE process characteristics. When selecting these experts, we followed a
homogeneous purposive sampling method (Etikan ef al, 2016) using three criteria: (1) at least
five years of practical experience with kaizen or structured problem-solving; (2) vast
experience in multiple KE roles (e.g. participant, facilitator, trainer or sponsor) and thus
knowledgeable about the great variety of group dynamics during KEs; and (3) experience
with kaizen in different sectors, to be able to evaluate problem-solving process differences
across contexts. We recruited the experts through the independent networks of two of the
authors, who themselves are experienced lean consultants with over 25 cumulative years of
lean and kaizen experience in the Netherlands: 11 experts were invited, and ten of them
participated. Table 4 describes their characteristics.

3.3 Data collection

3.3.1 In-depth interviews with the kaizen experts. The purpose of the interviews with the kaizen
experts was dual. We wanted to tap their expertise on high KE process quality, and we felt
that their reactions to concrete visualised processes, in the form of line graphs, would elicit
better responses than merely asking them abstract questions. Hence, we invited them to react
to the video-based line graphs. In addition, we asked them to evaluate the process quality of
each of the 21 coded meetings, the new phase-based indicator of KE process quality, which we
will present shortly.
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Figure 1.
Graphical
representation of all
videotaped Kaizen
Event meetings
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Note(s): The numbers on the y-axes refer to the Kaizen Event (KE) phases. 1 = Problem
definition, 2 = Root-cause analysis; 3 = Generate ideas; 4 = Plan implementation;
5 = Implement; 6 = Check and sustain

Each audiotaped and transcribed interview lasted about 1.5 h and was structured as
follows: After an introduction, we asked for answers to two open questions: “How would you
describe a kaizen event?” and “If you teach or train people in kaizen, what do you emphasise?”
Then, we solicited the kaizen experts’ reactions to the four pre-selected example line graphs,
to obtain their inferences about the characteristics and quality of each KE process.
Together, these four graphs maximised the meetings’ process variety; two of the four
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Table 4.
Kaizen experts’
characteristics

graphs showed the phases clearly (see, Figure 1, meeting 8 and 20) while the other two
graphs fluctuated between phases or skipped some of them (see, Figure 1, meeting 7 and 18).
Whilst looking at each of the four graphs, we asked the experts to think aloud (Van Someren
et al., 1994) about the likely KE process that each of the graphs reflected. Next, we asked the
experts to react to these four process graphs, plus we asked them: “To what extent do you
expect this group will end up with a valuable solution to their problem?” At the very end of each
interview, we asked the experts to judge the KE process quality of each of the 21 graphson a
scale from 1 = very bad to 10 = excellent and then queried them about the potential value of
the line graphs.

3.3.2 An observational measure of KE process quality. To build a non-perceptual measure
of high KE process quality, we turned to the model fit theory (Meijer, 1994) and statistical
process analysis (Radhakrishnan and Balamurugan, 2010) to compare the actual versus the
ideal KE process. We calculated various possible process quality indicators based on the
observed deviations from the ideal six-phased structure during the 21 KE meetings (Meijer,
1994). Each observed deviation from the ideal process sequence is called here a “jump”
between phases. Hence, the number of jumps in a videotaped KE meeting can be counted.
Also, for each jump, the jump value can then be calculated, being the number of phase
transitions that are made in each jump. The “total jump-value” of a KE meeting is the sum of
all single jump values. Since higher jump values (e.g. making a remark that jumps back or
forth by more than one phase) were deemed to be more disruptive, the squared jump value
was also calculated to give those jumps a higher weight in the calculated total squared jump
value (Radhakrishnan and Balamurugan, 2010). The total squared jump value is the sum of
all squared jump values. We also calculated the same indicators vis-a-vis the total number of

Kaizen
experience Current Sectors in which an expert had

Current position Gender (years) sector applied kaizen
1. Continuous F 5 Higher Higher education, educational
improvement process education logistics
manager
2. Lean programme M 9 Healthcare Education, healthcare, IT
manager
3. Lean and agile F 14 Consultancy ~ Production, sales and marketing,
consultant research and development, finance
4. Operational excellence M 14 Production Energy, production
leader
5. Circular economy F 15 Consultancy  Production (food, fast-moving
consultant consumer goods, technical

components), energy, services
6. Lean and agile team M 15 Consultancy  Services, finance
coach
7. Director of supply M 20 Production Production, fast-moving consumer
chain and operations goods, research and development,
manager sales, and marketing
8. Change advisor M 20 Consultancy Production, energy, services
9. Departmental M 25 Semi- Production, services
programme lead government
infrastructure
10. Continuous F 30 Higher Chemical engineering, production,
improvement education higher education

programme manager




remarks in each KE meeting (Cohen et al., 2011), leading to the following six possible process
quality indicators:

(1) total number of jumps between phases within a KE meeting
Count(jump)

(2) total jump values of a KE meeting
Zabs(jump — value)

(3) total squared jump value of a KE meeting

Z(abs(jump — value))*

(4) total number of jumps of a KE meeting divided by the total number of remarks
total number of jumps
total number of verbal contributions

(5) total jump value of a KE meeting divided by the number of remarks
total jumps — value
total number of verbal contributions

6) total squared jump value of a KE meeting divided by the number of remarks
total squared jumps — value
total number of verbal contributions

3.3.3 KE group members’ perceptions. To collect the KE group members’ perceptions of the
quality of their group’s recent meeting, three sources were used. First, we held group
interviews after each group’s first meeting, during which they had received a 1 h KE process
training (the six KE phases of structured group problem-solving were explained), after which
members could react to the line graphs of their own first KE meeting. We made field notes
during those interviews (to capture the group members’ highly diverse reactions). Secondly,
we made transcripts of the second KE meetings in which the group members made remarks
regarding the problem-solving phases they were trained in. Thirdly, during 1-h group
feedback sessions (Shute, 2008), held after the last recorded meeting, the first author
presented each group with their KE meetings’ line graphs, after which the group could reflect
freely on their problem-solving process. Field notes were taken by the first author.

For explorative purposes, we asked all the members of one of the ten KE groups to rate
their impression of the effectiveness of the KE: on a seven-point Likert scale, based on four
Van den Bossche et al. (2006) items (e.g. “I am satisfied with the performance of this group”).
Although this survey measure was not a systematic part of our original data collection, it was
used alongside the qualitative group member perceptions to triangulate the expert-based and
quantitative indicators of KE process quality.

3.4 Data analysis

All the expert interview transcriptions were content-analysed using an inductive approach
(Paoletti et al, 2021). First, process-quality-related quotes were selected. Secondly, all the
experts’ remarks were categorised according to the following themes (Grodal ef al., 2020): the
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Table 5.
Characteristics of high-
quality KE processes
according to the
experts

KE's goal; the KE’s structure; KE phase specific; and members’ behaviours in the KEs. Then,
process quality characteristics were determined from the experts’ feedback.

After the experts had rated the process quality of each of the 21 meetings, their inter-rater
reliability was calculated. The rwg was 0.94, which means that the experts were almost
unanimous in their judgement of the process quality of the presented graphs (Lindell ef al.,
1999). Then, we calculated the six possible KE process quality indicators for each meeting.
Second, the correlation between the average expert ratings and all the possible KE process
quality indicators was computed. Finally, the expert process quality ratings of the 21
meetings were compared against the quantitative indicator with the highest correlation.

The available transcripts of the KE meetings and the field notes of the group interviews
were content-analysed in terms of their evaluations of the quality of their own problem-
solving process. Illustrative quotes were selected and used to offer insight into group
members’ views on their recent KE process quality.

4. Results

Below we first report the characteristics of high-quality KEs, based on the views of the kaizen
experts. We then present and explore the possible quantitative indicators of KE process
quality. Moreover, we report our analysis of the KE group members’ diverse reactions to their
own KE process quality.

4.1 Experts’ evaluations of KE process quality

The experts converged on various characteristics of a high-quality KE (Table 5). Regarding
the goals of a KE, the experts noted that kaizen must contribute to (organisational) learning
by facilitating a dialogue aimed at finding and implementing sustainable solutions for a
persistent problem. As highlighted by one of them: “The worst thing that can happen (.. .) is
that group members have not learnt anything from the process”. All the experts also stressed
that KE process quality hinges on adherence to the six literature-prescribed phases. One
expert reacted: “I can see a lot of jumping between all phases. This might make it difficult to
follow, which reduces effectiveness” and “When they skip the entire root-cause phase, I do not

Category Characteristics

Goal Kaizen is about creating an environment to learn
Kaizen facilitates the needed dialogue to achieve a working solution
Kaizen supports sustainable solutions to prevent the problem from reoccurring
Structure Following the phases in an consecutive manner will result in an effective solution
A sequentially-phased approach should be recognisable
The KE group should have consensus about the result of a phase, before moving to the
next phase
Iterations between phases occur and will enrich the shared understanding, as long as the
group members are aware as to which phase they are currently in
Phase specific Without a shared problem definition, the KE will not end up with effective solutions
Without a clear root-cause analysis, the KE will not end up with effective solutions
Most effective KE groups spend over 60% of their effort in the first two phases, to really
come to a clear understanding of the problem and the root causes
Implementation is about learning, the faster a solution is implemented, the faster you will
learn about its impact
Members’ Group members need discussion to arrive at a shared perspective
behaviour Group members need to dare to share problems
Group members need to be able to discuss task-focussed conflicts




expect them to come to a sustainable solution”. However, nine experts explicitly mentioned the
need for exploration, sharing perspectives, as long as “you still know which phase you are in”.
They noted that to share and explore perspectives, some degree of jumping between phases is
unavoidable in practice and can even be valuable. They stressed the importance of the group
knowing, at any point in time, in which problem-solving phase they are in, and the need for
any KE group to reflect on the completeness of the discussion and group consensus on the
results of each phase, before moving to the next phase. For example, one expert noted:
“Iterations can occur during the phases; that is no problem. The interesting thing is how they
deal with it”. Another expert mentioned “sometimes some ‘wandering’ between phases is
needed, as long as the group rediscovers the vight track”. For instance, checking at the end of
each phase whether the group is still focussing on the right problem is a strength in a KE.
Reaching group consensus in each phase before proceeding to the next sequential phase of
problem-solving was commended. To quote one of the experts: “I am actually looking for some
kind of stairs”. Moreover, the quality of the result of each phase depends on the quality of the
previous phases, for example, “With kmited problem definition, and limited root-cause
analysis, you can only expect limited ideas”. Thus, it is no wonder that all the experts also
stated the importance of the first two phases, that is, problem definition and root-cause
analysis. They argued that the most effective KE groups spent over “60%” of their effort on
those two phases: “If the root-cause phase is executed thoroughly, solutions will be found easily”.
Finally, the consensus among the experts was that an open discussion about the problem
must take place during a high-quality KE, whereby participants should feel free to share their
perspectives, even if they conflict with others’ ideas. The experts felt that it is crucial to create
the conditions for such discussions.

The experts’ responses to the four exemplary graphs were quite unanimous. For instance,
all of them thought that meeting 7 (Table 6) was chaotic, whereas meetings 8 and 11 followed
an orderly path. In meeting 18, the group skipped many KE phases; four experts thought that
this group process could not be regarded as being a KE. Those responses are also reflected in
the experts’ expectations whether the meetings would lead to a valuable solution (see
Table 6): meeting 7 was rated 2.67 (Sd = 0.47) whereas meeting 8 was rated 6.00 (SD = 0.82).
Together with the two other means of Table 6, we interpreted this as the anecdotal evidence of
a link between high-quality process and better outcomes.

In addition, some experts noted that discussing the graphs made them more aware of their
own views on high-quality KE processes: it “gives me the opportunity to enrich my kaizen
traimings”. Those comments sparked the idea to start using the graphs for educational
purposes and because each of the ten KE groups was very eager to see their own graphs.

4.2 Comparison of the experts’ perceived KE process quality and quantitative indicators
Table 7 presents the correlations between the expert rating of perceived KE process quality
and the six possible quantitative quality indicators. A high correlation was expected between
all the possible indicators and the average expert rating, as all the indicators reflect the KE
process quality to some extent, but the highest appeared with the “total squared jump-value”
indicator (» = 0.62; p < 0.01). In other words, KE meetings in which participants’ verbal
remarks make fewer jumps between the six KE phases may be of higher quality than
meetings in which group members’ verbal contributions offen jump from one phase to a
distant past or distant next phase.

Table 8 shows that the total squared jump value either declined or remained almost the
same for six out of the ten groups (no. 3-8), while the average expert-based KE process
quality rating increased. For groups 1,9 and 10, the total squared jump value increased, while
the average expert-based KE process quality rating declined. This finding aligns with the
idea that during a high-quality KE meeting, a clear sequential use of the phases is desirable.
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Experts’ reactions to
the four example
graphs, based on the
think aloud method

Table 6.




However, a very strict use of the sequential phases was not found either. For example, while
group 2’s total squared jump value starkly declined after their first meeting, their average
expert-based KE process quality rating also declined. We reported earlier that some iterations
among the phases might enrich the problem-solving discussion: after all, problem-solving
often requires learning and some creativity as well, which does not necessarily augur well
with enforcing the sequential order of the phases very strictly.

Kaizen event
process quality

4.3 Group self-evaluations and the new observational measure 979

The KE meeting transcripts, training and feedback pointed to how the groups reflected

differentially on the quality of their process. Some groups and/or members took the feedback

for granted, while others showed an eagerness to use it in their next meeting. For instance, a

member of KE group 7 noted: “In the second meeting we really came up with some other ideas

because we talked about root causes, which we had never discussed before” (Figure 1, meeting

14). A member of group 8 mentioned: “TVus feedback helped us to first explove if we really have a

problem, before jumping to solutions. We found out that having a problem only in one specific

area makes it a lot easier to solve now” (Figure 1, meeting 16). At the end of the second KE

meeting, both groups 7 and 8 acknowledged that the method was valuable for them (Group 7:

“This was useful, thanks tramner” and group 8: “Having such a structured approach makes it

much easier”). Multiple members of group 10 tried to force the group to stick to the KE phases;

one member reflected: “In the second KE meeting we started arguing again about the problem

definition, and we did not continue before we had consensus. It felt uncomfortable, but I realise

Phase-based quantitative indicators Mean expert ratings of perceived KEPQ b

1. Number of jumps —0.41i 0.066

2. Total jump value 70.52*:* 0.015

3. Total squared jump value —062" 0.003

4. Ratio number of jumps —0.13 0.567

5. Ratio total jump value -0.38 0.286 Table 7.

6. Ratio total squared jump value -0.37" 0.09 Paired samples

Note(s): 1p < 0.10; *p < 0.05; **p < 0.01 correlation
Average expert KE process quality rating

Total squared jump value (SD)

Group no Meeting 1 Meeting 2 A Meeting 1 Meeting 2 A

1 85 185 100 4.56 (0.96) 3.89(0.87) —0.66

2 80 9 —81 7.33 (1.05) 6.83 (0.67) —0.50

3 110 41 —69 5.61 (1.20) 6.39 (1.56) 0.78

4 167 44 —123 4.89 (1.10) 7.67 (1.05) 2.78

5 152 40 -112 4.22 (0.79) 7.28 (0.79) 3.06

6 66 22 —44 6.39 (1.20) 7.78 (1.00) 1.39

7 24 30 6 4.67 (0.82) 7.50 (1.00) 2.87

8 77 77 0 5.00 (1.33) 578 (1.13) 0.78

9 53 96 43 5.72 (1.13) 3.44 (1.50) —2.28 Table 8.

10 65 86 21 800 (L08) 7.39 (L15) —061 Differences i KB

Note(s): Average expert KE process quality rating scale 1 = very bad to 10 = excellent. SD = Standard
deviation. A = difference between meeting 1 and meeting 2. For comparison reasons video 21, being the third
meeting of the group 10, was left out

meeting process
quality before and after
training
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that, after we agreed, the meeting became more effective as it was clear to everyone for which
cause ideas had to be shared” (Figure 1, meeting 20). Paying attention to each of the KE
phases, without skipping phases but allowing some jumping when required, was thus felt to
be related to a higher-quality KE process. This lends support to the key assumptions
underlying the total squared jump value as a new, quantified measure of KE process quality.

As an additional robustness check, we used one of the recorded KEs to illustrate the utility
of the identified total squared jump-value indicator of KE process quality vis-a-vis group self-
evaluation: meeting 21 in Figure 1. The total squared jump value (10) was very low in
comparison to all the other videos, which matched the experts’ rating of the process quality of
this meeting (7.61 on a ten-point scale). We had only asked the members of this group to rate
their meeting’s effectiveness, and it was high as well (5.38 on a seven-point scale). Indeed, the
group members mentioned the relative quietness of the meeting and their non-hectic
discussions. This anecdotal evidence shows that the phase-based total squared jump-value
measure of process quality is commensurate with both the group’s self-rated meeting
effectiveness and the experts’ judgement of this group’s process quality.

5. Discussion

Effective group problem-solving is part and parcel of becoming a learning organisation
(Bateman, 2005; Hines et al., 2004; Netland, 2016). Despite the abundant literature on learning,
for group problem-solving in general, and specifically KEs, hardly any other study has
disentangled what temporary multidisciplinary groups must do during KE meetings to
effectuate high tool quality (Aleu and van Aken, 2016). Using mixed methods, including a new
video-observation method in which real-life KE data was coded, we explored the
characteristics of high-quality KE meetings. Based on the literature, we first identified six
prototypical phases of a KE: (1) problem definition; (2) root-cause analysis; (3) generate ideas;
(4) plan implementation; (5) implement; and (6) check and sustain. Every single verbal
contribution by each group member during 21 diverse KE meetings was then coded into one
of these phases. Next, ten kaizen experts and all the 48 KE group members reflected on the
resulting visual, phase-based state space grids. According to the experts, KE phases should
be enacted sequentially with explicit group consensus at the end of each phase. Yet, they
suggested that small deviations of the phased dialogue might be necessary for a high-quality
process which was corroborated by our quantitative data as well as by the participants’ own
reflections. The various findings reported herein have a number of theoretical implications
which could be used to refine the 2009 edition of Farris et al’s model of critical KE success
factors (see, Figure 2).

Firstly, our study challenges the assumption that effective problem-solving needs groups
to adhere very strictly to a phased approach (Mohaghegh and Furlan, 2020; Woods, 2000). KE
scholars have long assumed that desirable outcomes only result from group members’ close
adherence to the tool’s sequential phases (Choo, 2014; De Mast, 2011; Imai, 1997; Liker, 2004;
Tucker et al., 2002). This dictum is based on the idea that structured group problem-solving is
most effective when facing ill-structured problems (Mohaghegh and Furlan, 2020). When a
KE is set up to solve a persistent problem, the outcome should contribute to solving that
problem (Farris ef al, 2009). But a KE is also a place for employees to share knowledge and
learn (Bateman, 2005; Bessant ef al, 2001; Galeazzo and Furlan, 2019), leading to social
outcomes such as developing problem-solving skills and growing a more thorough
understanding of continuous improvement (Farris ef al., 2009). Having such a “place to learn”
is essential for employees’ acceptance of continuous improvement (Bateman, 2005; Netland,
2016). Collective learning is enabled by reflective talk among participants, on the task itself as
well as on the group problem-solving process (Dittrich et al,, 2016; Furlan et al, 2019). Given
that a KE group consists of individuals who are united temporarily to solve a persisting
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problem they are experiencing themselves (Bortolotti et al, 2018), the importance of an open
group dialogue is crucial (Dittrich et al, 2016; Hagemann and Kluge, 2017; Kolb et al, 2008;
LaFasto and Larson, 2001). This implies that, from time to time, a KE group must allow
members to breakthrough an overly rigid use of the problem-solving phases. However, we
found that when the participants break out of their current phase too often, or even skip
phases, KE process quality declines. This outcome is reflected in our new measure where a
high value for the total squared jump indicator resembles low KE process quality. Hence,
based on our results, we want to nuance any overly strict adherence to the sequential order of
the phases during meetings, even though sticking to its long-prescribed sequential order is
found here to be part of high-quality KEs. The process quality of KE meetings may thus be
higher if the members are permitted occasionally to deviate slightly from the prescribed
sequential order, expressly to enrich the explorative quality of their dialogue. Hence:

Proposition 1. KE process quality is likely to be high when KE groups follow the
prototypical sequential phases (a), whereby explorative dialogues to
adjacent phases may occur (b), whereas KE process quality is likely to be
low when KE groups skip phases (c).

Secondly, KE groups must reach consensus about the result of each phase before continuing
to the next phase (Andersson et al,, 2006). Likewise, Taggar and Brown (2001) found that
focussing on the task at hand, by reducing the number of off-topic discussions, may
contribute to group problem-solving. Group decision-making literature already pointed to the
importance of achieving group consensus to be effective (Pérez et al, 2018; Van Ginkel and
Van Knippenberg, 2008). Group consensus at the end of each KE phase is achieved by openly
sharing perspectives (Galeazzo and Furlan, 2019; Pérez et al., 2018). Thus, a KE group should,
based on an open dialogue, reach phase results everyone can support and avoid jumping
overly among the phases, for instance, by questioning the problem definition again when the
group has progressed into the brainstorming phase. Such jumping may be perceived by some
group members as setbacks, which are seen to affect group dynamics negatively, including
creativity (Cohen et al, 2011) and motivation (Marks et al, 2001). Group consensus seems
especially important in the problem definition and root-cause analysis phases. Previous
studies showed that a thorough problem analysis and root-cause analysis should be
performed to avoid solutions that solve only symptoms instead of the underlying problem
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(Choo, 2014; Kepner and Tregoe, 1965; Liker, 2004; Mohaghegh and Furlan, 2020; Tucker
et al., 2002). Similarly, Taggar and Brown (2001) showed that group member participation in
setting team goals is essential for achieving them. So far, evidence is lacking for the relative
weight of each phase, including the idea voiced in the popular kaizen literature that effective
problem definition and root-cause analysis may take up at least 60% of the total time of a KE.
Thus, we propose:

Proposition 2. A high-quality KE process is more likely to occur when group members
decide consensually on the result of each phase before the group moves
explicitly to its next phase (a), especially during the first two phases of KE:
problem definition and root-cause analysis (b).

Becoming a learning organisation entails the practice of effective problem-solving (Argote
and Hora, 2017; Furlan et al, 2019; Hines et al, 2004; Yeo and Marquardt, 2010). Since failing to
solve a problem might demotivate employees from active participation in further
improvements (Bessant ef al, 2001; Jurburg ef al, 2017), an adequate level of group
problem-solving skills is needed to avoid such failure (Bessant et al, 2001; Ju et al., 2021; Vo
et al, 2019). Even though organisations often invest in external facilitators in the early stages
of adopting continuous improvement, to safeguard an effective group problem-solving
process (Bateman, 2005), the group members will still need to develop their own skills
(Netland, 2016). Hence, before starting to solve a problem in a KE, the group should have an
adequate level of problem-solving skills (Kolb et al.,, 2008; LaFasto and Larson, 2001). Related
to Farris et al’s model (2009), the better groups are able to apply the KE tool during a KE
meeting (i.e. “tool quality”), the higher the quality of their process. Applying the KE tool well
requires showing group problem-solving skills (see Figure 2).

Acquiring these skills is thus especially important for employees of organisations that aim to
operate as full learning organisations (Jadhav et al, 2014; Lizarelli and Alliprandini, 2020,
Netland, 2016; Powell and Coughlan, 2020). Other than the imparting of various abstract group
problem-solving approaches, employees are more likely to learn by doing (Lizarelli and
Alliprandini, 2020; Van Dun and Wilderom, 2021), particularly if feedback is available (Hassell
and Cotton, 2017; Knapp, 2010). Deep employee reflections on past (group) processes and their
outcomes can often be enriched through visualisations (Aoki, 2019; Hassell and Cotton, 2017).
While a KE provides people with a natural setting for knowledge sharing and learning, reflecting
on the event’s group dynamics has not been a standard item on kaizen’s agendas. Yet, according
to Cronin ef al. (2011), it is important to give a group opportunities to reflect on their recent
dynamics and thus on their past process quality. Many members of the ten groups we studied
were highly interested in the visualised feedback we offered with the line graphs depicting the
course of their recent meetings, although not all the groups were equally motivated and/or
capable to put this learning immediately into action during their next meeting. Visual process
feedback may contribute to honing the needed sophistication in KEs. Hence:

Proposition 3. A high-quality KE process is more likely to occur when groups are able to
utilise their KE tool skills (a), which can be improved by visually displayed
process feedback (b).

The observational method we used can be seen as an invaluable by-product, both for future
research on group problem-solving and for individual and group KE training. In fact, with the
observational data as input, we developed a new non-subjective measure of the process
quality of KE meetings that have often been noted to underperform, despite the wealth of
favourable input factors laid out particularly well by Farris ef al (2009). In our efforts to
explicate factors that may enrich the process of KEs, one of the derived possible indicators of
KE meeting quality was found to be very informative, also in the eyes of both the KE experts
and the KE group members. This new indicator, entitled “total squared jump-value”, uniquely



combines people’s content and process types of remarks during KE meetings which makes it
not only practically relevant but, at the same time, a baseline for further refinement as well as
other academic KE research.

6. Practical implications

First and foremost, this study has unearthed various indicators of high-quality KEs. Based on
our analysis of various data sources, KE groups are advised to follow a structured, phased
approach of problem-solving; allow for an explorative dialogue; and ensure group consensus
before moving to a next phase, especially in terms of problem definition and root causes.
Surprisingly, our informants converged on the idea that the quality of the dialogue is sometimes
more important than sticking strictly to the prescribed order of phases. Therefore, some degree
of switching back and forth between phases must be allowed, for example, to quickly double-
check whether a potential solution a group member has in mind may solve the root cause.

Secondly, the video-based, graphically visualised feedback can be offered to kaizen
groups. The line graphs will not only assist the group members themselves but even KE
facilitators to reflect on the features of an experienced high-quality KE process. Hence, the
developed measure of KE process quality affords group members the chance to learn from
previous experiences: by reflecting on how well they have behaved in a particular KE
meeting. This is because the most prominent question we got from all the participating KE
groups was: “How did we do?” Although our data could not provide them with the requested
performance score yet, the graphs we provided gave the members practical insights into the
process quality level of their just completed KE meeting.

People’s motivation to participate in future KEs might be especially relevant for group
members’ self-efficacious behaviour during kaizen events. Many scholars have called for the
building of effective methods for training groups to solve problems effectively (see, e.g.
Jadhav et al, 2014; Jurburg et al, 2017; Netland, 2016). The graphical display of people’s
phase-based coded remarks can offer group members a mirror of, as well as a benchmark for,
their KE experience. Our training mainly influenced group members who were motivated to
learn about KEs. Hence, there is room for a solid design and test of group-training
interventions to enrich KE processes and their outcomes. The “total squared jump-value”
measure developed herein can then serve as a future benchmark.

7. Conclusion
To understand the process features of high-quality KEs better, an observational measure was
built that visualised and quantified the course of 21 highly diverse KE meetings. Soon after
these meetings, the ten KE groups reflected on these visualisations. Moreover, ten individual
kaizen experts were queried about the same visualisations; their quantified reactions were a first
robustness check of the new measure’s most informative indicator total squared jump value.
Some of the experts’ other reactions corresponded to the insights derived from the KE groups.
Given the exploratory nature of this research, several limitations must be noted. First, only
ten kaizen experts were questioned, all from the Netherlands, and we phase-coded a relatively
small number of videotaped KE meetings. And, although the KE groups we observed were
recruited from knowledge-intense organisations, a wider range of organisations need to be
studied. Analysing more KE meetings, in conjunction with various KE input and output
indicators, will undoubtedly validate and refine both the process measure and findings
further. To reduce potential single-observer effects, the phase coding could be carried out by
multiple coders (Van Dun et al., 2017; Van Dun and Wilderom, 2021). Furthermore, allowing
some small deviations from the strict sequential process might help to refine a subsequent
version of the quantitative indicator. To improve this phase-based measure further, for use in
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practice as a KE benchmark, future studies should tape e/l KE meetings within whole KEs
and consider the maturity level of KE groups. Another limitation might be that we did not ask
non-kaizen group problem-solving experts to assess the graphs as well. Despite these
imperfections, data saturation and robustness occurred, and we strongly encourage new field
research that examines the effects of phase-based feedback to KE groups.

Now that we have begun to substantiate the process factors of Farris et al’s (2009) input—
output model, new pressing research questions have arisen such as: How do the process
characteristics relate to the degree of sustainability of the problems being solved through KE?
Previously, related questions were only addressed based on self-reports that are known to
contain biases such as memory loss or lack of interest. The new observational measure
enables a much closer and more objective examination of the KE process factors in
conjunction with the potentially controllable input factors. In addition, we still know little
about the relative importance of each KE phase for the desirable social and technical
outcomes, or whether all phases are truly needed for effective problem-solving (Pretz, 2008).
Furthermore, it would be interesting to explore how the use of standardised instruments such
as 5-times-Why or Ishikawa impacts KE group members discipline to adhere to the phases.
The relations between Farris ef al’s (2009) input factors and the relative quality of the KE
process and outcome must also be studied; for instance, what is the impact of goal unclarity
on a group’s actual problem-solving process quality and its outcome?

The phase-coding method presented herein is based on individual contributions, so it may
help to shed light on the optimal group composition (Kozlowski, 2015). Given that group
problem-solving skills do not come naturally to all members (Bateman, 2005; Jadhav et al.,
2014; Netland, 2016; Vuculescu et al., 2021) and that a 1 h KE-skill training was not found to
greatly improve the process, it is time to craft and test different modes of sophisticated KE
training on real-life groups (Oliva, 2019). Such interventions can benefit from visual
representations for KE participants’ learning and performance (Aoki, 2019) and may even be
extended to similar studies of structured problem-solving approaches such as DMAIC and
Quality Circles (De Mast and Lokkerbol, 2012; Rafaai et al, 2018). KEs can go through the
consecutive phases multiple times (Imai, 1997; Liker, 2004), and the groups might learn along
the way. By acknowledging that previous group learnings can be input for next KEs (Ilgen
et al, 2005), existing models of KE effectiveness must be refined further as well.

In this study, we focussed on KEs as a practically and highly relevant example of
multidisciplinary group problem-solving (Bortolotti et al, 2018). Operations Management
scholars have long depended only on perceptions of the quality of KEs. The herein presented
KE process measure, consisting of a KE process visualisation and a quantitative indicator,
may also function as a springboard towards examining more sophisticated group-based
problem-solving.
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Appendix.
Coding scheme of verbal contributions in the videotaped KE meetings

Coding of verbal remarks based on the

Kaizen event Orientation and core question intention of a participant’s verbal
phase Goal of the phase to be answered in this phase  contribution
1. Problem Understand the What is the expected impact of Participant explores the context and content
definition objective(s), situation this problem? of the problem
and future impact
2. Root-cause Explore the root causes What causes this problem? Participant discusses and weighs the
analysis potential causes
3. Generate ideas Creatively develop Which ideas may help to Participant elaborates on ideas (e.g. possible
possible solutions remove the root cause(s)? countermeasures)
4. Plan Develop a plan of whatis What should be done to create Participant explores the commitment to
implementation  needed to realise a the desired change? change and the actions required to create the
change desired change
5. Implement Execute the plan Can you accept the change and Participant discusses the observations and
adopt the new standard own and other’s responses to the change
operating procedure?
6. Check and Set the new standard Did the new standard operating Participant discusses the extent to which the
sustain procedure solve the problem  problem is solved and the solution is
which started it all? embedded in the daily operations
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