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Abstract. The proponents of lean production have pointed to the positive effects of the work organization on employees in
terms of autonomy, enhanced skills and empowerment mainly by their participation into the continuous improvement of work
process. But studies that have examined this issue suggest that the increase in autonomy is not sufficient to compensate for
increases work intensity. Participatory design has grown extensively in manufacturing since the 1980’s under the impulsion of
the Scandinavian socio-technical system approach and it’s central in the model of lean production performance. Its main objec-
tives are to improve quality, increase productivity and safety through employee’s participation to the reduction of non-value
added activities, such as defined by lean production. In the line of the studies on participatory design and continuous improve-
ment the present study examines the functioning of work groups, based on the kaizen model, the aim of which was to improve
the proportion of “value-added activities” and working conditions, essentially physical constraints. The main results are consis-
tent with the literature and show that accelerated forms of re-conception activities give employees limited room for maneuver
to elaborate solutions based on the analysis of the real activity. This study is part of a broader initiative that goes in the direc-
tion of continuous improvement of the design process itself so that it integrates the real constraints of work and propose
changes bases on work as it actually takes place, beyond pre-established performance goals bases on the reduction of “non
added value activities”.
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1. Introduction within the community of ergonomics [2, 3]. A major

reason is that lean production pretends to naturally

Lean production principles have been conceptua-
lized in the 1990°s [1] from the Toyota Production
System (TPS) and have become a benchmark in the
automotive industry; its applications have spread to
other sectors such as hospitals, information technolo-
gy and the production of services in general. Lean
production structures work process by four main
principles: just-in-time production, automation (jido-
ka), standardization and continuous improvement
(kaizen).

The relationships between lean production and er-
gonomics are today at the hearth of a discussion

integrate ergonomics into its approach for instance
via multi-skilling and the participation of employees
to the continuous improvement process (kaizen). As
Bourgeois and Gonon [2] pointed out, in the conti-
nuous improvement workshops the words of the op-
erators and therefore the call of work are often buf-
feted by technical and industrial determinism that
dominates the debate. The authors add that the diffi-
culty to talk freely and effectively about what is their
added value is obvious, especially when it corres-
ponds to daily transgressions of standards or “best
practices”. In fact, lean production is an attempt to
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reduce impediments to the smooth flow of production
through continuous improvement (kaizen), and eli-
mination of “wasted” time and motion (muda and
muri) which are considered as non-value added activ-
ities [4]. Moreover, proponents of lean production
argue that this production system, although it conti-
nually try to identify slack in the system, also pro-
vides workers with the skills they need to control
their work environment and the continuing challenge
of making the work go more smoothly [1].

This paradox between participatory approaches in
lean production and ergonomics is at the center of
this study. The automotive company where this study
was carried out developed its specific production
system based on principles of lean production such
as: value stream mapping definition, pull system,
visual management, and continuous improvement
involving operators (kaizen). The analysis focused on
the functioning of work groups (based on the kaizen
model), the aim of which was to improve the propor-
tion of “value-added activities” and working condi-
tions (essentially physical constraints) as defined by
lean production and more specifically on the role and
contribution of the operators to the work process per-
formance.

2. Participatory design in lean production and
ergonomics

2.1. Issues on participatory design in lean production

Participatory design has grown extensively in
manufacturing since the 1980’s under the impulsion
of the Scandinavian socio-technical system approach.
Participation may take different forms: quality circles,
TQM (total quality management), kaizen groups
(continuous improvement), semi-autonomous groups
etc. But the main objectives of employees’ participa-
tion are similar and seek to improve quality, increase
productivity and safety. Work organizations such as
learning organizations or Lean production Womack
et al. [1] are characterized, unlike strictly taylorist
organizations, by the fact that they explicitly demand
that employees contribute to the redesign of produc-
tion situations [5]. Along with Scandinavian socio-
technical systems (STS), Lean production have been
extolled as reforms of taylorism and the traditional
assembly line approach to job design [6]. According
to Womack et al. [1] one of the two key organiza-
tional features of the truly lean plant is “the transfer
of the maximum number of tasks and responsibilities
to those workers actually adding value to the car on

the line” (p.99). However, employee participation is
much more constrained in Lean organizations than in
learning organizations. In the former, the objectives
of the redesign situations are a priori specified (sup-
pression of supposedly “non added value activities”,
reduction of personnel and prescription of an “optim-
al” procedure). Work conditions may also be taken
into account, but only in a limited perspective: elimi-
nation of physical constraints. Cognitive constraints,
time pressure, limitations to autonomy are not consi-
dered. Furthermore, Saurin and Ferreira [7] hig-
hlighted the increased responsibilities, the accele-
rated pace of work and pressure related to participa-
tion in quality circles as potential stressors.

This tendency is even more present in derivate
forms of kaizen (continuous improvement) that is
“Kaizen Blitz” or “Kaizen flash” described by various
authors [8, 9, 3] as an accelerated form of kaizen
where the objective is to find the solution for pre-
determined production problems in only a few days.
The authors point out that in the organizations adopt-
ing these practices, the predefined objectives (dimi-
nution of work space, time compression, walking
limitations, reduction of movements) cannot be dis-
cussed and employees have limited room for ma-
neuver to elaborate solutions based on the analysis of
their activity.

Gough and Fastenau [10] conducted a literature
review on the team concept and the commitment of
employees to the continuous improvement of work
process in Japanese North American transplants (ta-
ble 1). The author’s review shows that in four of the
five companies studied there is a gap between the
ideology and the practice of the team concept. For
example, in CAMI Suzuki/GM joint venture, the kai-
zen concept is central to the ideology that employees
are empowered to participate in the lean production
system but in practice 84% of employees (survey)
considered that teams did not encourage commitment
to the company. Management responses to kaizen
suggestions were perceived by employees as result-
ing in them having to work harder rather than smarter.

2.2. Ergonomics approach on participatory design

Ergonomic studies have emphasized the potential
benefits of user participation in system design [11, 12,
13] in terms of consideration to a larger number of
factors including quality, ease of use of technical
devices, limitation of errors, enhanced understanding
of the task, competence development. However these
potential benefits suppose specific conditions in or-
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der to become real, in terms of objective and metho-
dology of participation actions. As Darses [14]
pointed out, the continuous design of production sys-
tem is not new in manufacturing (for instance quality
circles have appeared in Japan since the 1960s), what
is new is the rapidity of the readjustment required by
the evolution of the demand and techniques. A real
effort of organization and systematization of conti-
nuous design actions is then needed. The author iden-
tified three main conditions necessary for the devel-
opment of continuous design: 1) The construction of
a systemic view of the production system by all ac-
tors; 2) The reinforcement of cooperative design
learning; and 3) Training in new skills and institutio-
nalizing these skills.

Studies in participatory ergonomics have shown
positive results in terms of improvement of working
conditions [15, 16]. Participatory ergonomics is de-
fined as the involvement of people in planning and
controlling a significant amount of their own work
activities, with sufficient knowledge and power to
influence both processes and outcomes in order to
achieve desirable goals [17]. This definition is rele-
vant to the extensive use of participatory methods in
workplace improvement [18].

In the line of the studies on participatory design
and continuous improvement, the present study ex-
amines: 1) the functioning of kaizen groups in an
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assembly plant; 2) the role of operators in the conti-
nuous improvement of the work process; 3) the types
of improvements achieved and 4) to what extent do
kaizen groups integrate the improvement of working
conditions.

The main objective of this study is to define the
conditions for a real improvement of working condi-
tions in a lean organization through kaizen process.

The point of view defended in study is that: kaizen
groups aim to improve the work process by the re-
duction/elimination of non added value activities
(Muda, Mura, Muri) by the operators who are inte-
grated to the design process but the improvements
are rather based on the prescription (the standardized
work) than on the real activity. This leads to an in-
creased pace of work and to the definition of rigid
standards.

To investigate these issues, a methodology of
study of the kaizen groups will be developed. This
methodology includes a study of the kaizen process:
its organization, the actors involved, the objectives
presented; the role of the operator in the work
process improvements; and an analysis of the results
of the kaizen process.

Table 1

The team concept in North American transplants from the literature revue of Gough & Fastenau (2003) [10]

Plants studied The ideology of the team concept
CAMI Suzuki/GM
joint venture, On- The kaizen concept is central to the ide-
tario ology that employees are empowered to

participate in the lean production system

Rinehart et al. 1997

The practice of the team concept

84% of employees (survey) considered that teams did not encour-
age commitment to the company. Management responses to kaizen
suggestions were perceived by employees as resulting in them having
to work harder rather than smarter.

Results of the kaizen groups
Heavier workloads, increased pace of work, loss of team members
and grater risk of injury.

Toyota Kentucky A “community of fate” in which em-
ployees and employer are joined

Besser, 1996

The continuous improvement of the kaizen process appeared to
work well; employees were involved in numerous changes.

These favorable responses were undoubtedly related to the fact that
the plat was situated in an area of high unemployment.

Mazda Flat Rock,
Michigan

Consensus decision making (Fucini &
Fucini 1990)

Babson, 1995

72% of the respondents (survey) believed that their supervisor rare-
ly implemented the company’s philosophy of participatory manage-
ment.

Changes of the standardized work methods were imposed on em-
ployees. 74% of workers had their jobs sheets changed without being
consulted.

Results of the kaizen groups
For 67% of workers the changes made their jobs harder
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Subaru-Isuzu (In- Every employee work as part of a team
diana) to produce quality products. Management

committed to communicate with and listen
Graham, 1995 to employees. Employees are involved in

kaizen activities.

Very little use of kaizen by team members.

Quality discussions worked to an agenda set by management.

Arbitrary decisions made by management without consulting em-
ployees.

NUMMI Toyo- Careful selection of managers with a
ta/GM joint ven- participative style and continuing attempts
ture, California to maintain open communication with

employees, employee suggestions for im-
Adler, 1992 ; Adler provements
etal. 1997

Many of GM’s former employees had experienced unemployment
or/and reduction in wages.

Peer pressure, low staffing levels and job security acted to ensure
compliance.

3. Methods

This study took place in an assembly plant in an
automotive industry were lean production principles
such as defined earlier were adopted. Three different
vehicles models were assembled in the factory and
each model had a multitude of possible combina-
tions. Continuous improvement work groups “kaizen
groups” had already existed in the past but in ways
more or less different.

The analysis focused on two main phases of the
kaizen groups: the functioning of the kaizen groups
and the study of the improvements achieved by the
group. The objectives of the kaizen groups were to
improve the proportion of “value-added activities”
(VA) as defined by lean production and working
conditions, essentially physical constraints.

Seven kaizen groups were observed during the re-
conception activity of the work stations. Each work
group lasted three hours and was piloted by a group
leader. The groups were composed of three (three
being the minimum required) to six persons includ-
ing: the team members, team leaders, group leaders
(of the morning and afternoon shifts) and a techni-
cian. These work groups were held during a period
of two months (from September to November 2010).
The researcher integrated those groups as a particip-
ative observer meaning that she did not propose
changes or participate in decision making about the
changes but she completed the various checklists
specific to the kaizen group as all participants. Data
were collected using paper and pencil note-taking.
Even though participants knew the researcher, a cam
recorder might have disrupted the functioning of the
group. A general observation grid was built prior to
the observations and included items such as: the
participants (who, at what moment in time), the pro-
posed changes, the expected gains, the accepted
changes.

In parallel, activity at the workstations was filmed
before and after the re-conception activity. The re-

cordings were used to analyze the changes in work
but also as cues for interviews with the employees
concerned by the change. These interviews were
made from several days to eight weeks (as the re-
searcher had to consider the availability of the oper-
ators) after the kaizen groups once the changes on
the work stations have been made. The interviews
focused on the feedback of operators in relation to
the kaizen groups and the changes made at their
workstations. They were recorded and transcribed
integrally.

Previous to the meeting of the kaizen groups,
managers, operators and technicians were trained on
the characteristics of a lean workstation. This train-
ing lasted four hours and was carried out at one time.

4. Results

In this section are presented the preliminary re-
sults of the study since it is still ongoing. Three
main dimensions of the results based on the observa-
tions and the interviews will be addressed: 1) the
organization of the work groups: that is the temporal
organization, the initial preparation, the participants
present in the groups; 2) the types of improvements
proposed during the work group and the improve-
ments achieved and 3) the feedback of the partici-
pants and in particular of the operators.

4.1. The functioning of the kaizen group

Each kaizen groups was conducted over a period
of three hours, two kaizen groups were held each
week in the area of the plant where the study was
conducted. These work groups took place during
working hours. In order that operators of both shifts
(morning and afternoon) were present, operators
from the morning shift had to stay longer and opera-
tors from the afternoon shift had to arrive earlier
(this work time was consider overtime hours).
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The stages of the kaizen groups were defined in
advance by the organization and methods depart-
ment and described in an A3 sheet that was pre-
sented by the moderator each time to all participants
at the beginning of the session. The moderator
changed each time, it could be the group leader, the
team leader or a technician, but it was always some-
one who had a very good knowledge of the worksta-
tion studied. That means that the person knew all the
operations of the workstation but he could not al-
ways do the operations in the cycle time. Operators
had never the position of moderators. In addition
moderators had fallowed a short training about the
characteristics of a “lean workstation” and about
piloting kaizen groups.

The three main stages of the kaizen groups were:
1) presentation of the working method, in ten to
twenty minutes, this included the presentation and
the description of the supports for observing and
analyzing the work stations. For example every par-
ticipant had to fill a grid made to identify all non
added value activities such as the walking limita-
tions and the reduction of space, an “ergonomic con-
straints grid” (eighteen categories were informed)
that had been filed by the group leader or the techni-
cian before the kaizen; 2) Observation of operators
working in the workstation under study with the
grids presented before. Each operator from the two
shifts showed to the group his way of working and
the group had to decide which one would be stan-
dardized... 3) After the observation period partici-
pants drew schemes of the new disposition of the
work station and of the new trolleys used by the
operators to move the parts of the vehicle to be in-
stalled. The participation of operators ended at this
point. Further modifications were made by the tech-
nicians and maintenance workers.

4.2. The types of improvements

The term “improvements” is used from the lean
work process perspective and refers to their perfor-
mance criteria as described above. In the kaizen
groups observed, these improvements were focused
on the reduction and elimination of “non value-
added activities”, also called “muda” from their Jap-
anese name. These activities were: the reduction of
work spaces, the limitations of movement going
from limiting distances to the reduction of gestures
needed to take and install parts in the vehicle.

Improvements of working conditions were fo-
cused on: lighten the trolleys, limiting painful posi-

tions including work with the arms above the heart
or bending. The ergonomic constraints grid was
used in a limited way during observations. As de-
scribed above, this grid had eighteen different items
but only a very limited number were studied during
the observations. In one case, an effort measure was
made as the operator complained about the effort
needed to push the trolley. In that case, an effort was
made to redesign the trolley in order to make it ligh-
ter.

4.3. Participants feedback

Interviews were mainly conducted with operators.
Two principal themes emerged from the interviews:
managing change and the sharing of practices with
colleagues.

Regarding managing change, operators found that
changes took place too fast, beyond the kaizen group,
they found that their workstations are modified too
often which leaves them no time to get used to it. In
addition most of the time these changes do not come
on their own initiative but they are imposed.

Many operators highlighted the interest of disco-
vering the strategies of their colleagues during the
observation period in the kaizen group. Even if this
didn’t mean that they would adopt these strategies.
The negative side was that during the work group
they had no time to discuss these strategies.

5. Discussion and conclusion

The main objective of this study was to define the
conditions for a real improvement of working condi-
tions in a lean organization through kaizen process.

The point of view defended was that kaizen
groups aim to improve the work process by the re-
duction/elimination of non-added value activities but
the improvements are rather based on the prescrip-
tion, the standard work, than on the real activity.
This leads to an increased pace of work and to the
definition of rigid standards.

These first results provide some data to this hypo-
theses and are consistent with the literature about
accelerated forms of re-conception activities (for
example Kaizen-blitz as describes by Toulouse et.al
[8] where the objective is to find the solution for
pre-determined production problem in only a few
days showing that the predefined objectives cannot
be discussed and employees have limited room for
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maneuver to elaborate solutions based on the analy-
sis of their activity. Some authors qualified this
practice as “controlled autonomy” [19]. As Caroly et
al. [9] pointed out, rapid implementations of solu-
tions is a criterion of effectiveness of the kaizen
approach.

In the cases studied here the main issues concerns
the objectives of the kaizen groups that were not
discussed during the work group or elsewhere in-
cluding the justification for changes and selection
criteria to retain the “best practice” that was based
on rigid grids for detecting “muda”. Moreover, is-
sues related to the collective and the fact that several
operators are required to work in the same worksta-
tions (linked to shift work and job rotation) emerged
in the interviews and in the observations. As pointed
out below in the lean production philosophy the
“best way” of working is defined by predetermined
factors such as the speed of execution of tasks, the
walking limitations and the reduction of movements.
When it comes to redesigning a work station and
define a new procedure this can become a source of
conflict between operators whose practices are dif-
ferent. Issues on working conditions are only consi-
dered under the biomechanical aspect and variability
of situations and diversity of people is very little
taken into account. These results highlight the need
for a questioning on organizational performance and
on the place of the improvement of working condi-
tions in the performance indicators.

The role of operators should be studied with a
more systematic method in order to understand how
they can contribute effectively to improve to the
overall working conditions. For instance participa-
tion can studied and characterized as ranging from
simple consultation to a real possibility of decision
making and the possibility of challenging predefined
objectives [14, 20]. Specific data on age, sex, senior-
ity and experience with participatory design me-
thods is missing but it could bring up interesting
facts about involvement in the kaizen process.

From these results the objective will be to pro-
pose improvements in the conduct of work groups
and this at different stages going from the planning
of work groups and the definition of objectives to
the cooperation between operators after the work
group in the line of continuous improvement as de-
fined in the organization. Moreover as previous stu-
dies [9] have shown, the main challenge in the con-
tinuous design of work process is to integrate a
global consideration of work, its hazards and its
variability in order to identify the factors that pro-

mote the improvement of working conditions and in
particular the prevention of musculoskeletal disord-
ers.
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