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Abstract. This paper presents a case study of an ergonoit@i/ention in a business sector
of the house goods. It discusses the strategiegtedidy operators in an assembly line to
perform the tasks in a flexible work environmenithwariable demand. Aiming to meet the
production operators adopt individual forms of waniganization to reduce the workload in
work situations with novice operators, and changgsoduct mix of the line
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1 Introduction
The operation of a company depends on a set oftdogiediated by distinct targets,
sometimes conflicting. Among these logics, the pmtikity of production factors and the
health at work are considered two sources of adsfliThe flexibility and the production
speed to meet demand variations together with ¢lee for the operational costs reduction for
the maintenance of competitiveness generally bump actions for accident prevention at
work. However, the accidents at work which resudt workers’ withdrawal generate
operational costs, reducing the quality and peréoroe of the company.
The different logics, necessary for the economieativeness of the company, are, however,
partially contradictory with each other and needadly management of commitments in
production work situations. The production operatand supervisors are going to interact
with these different logics. These commitments lsamexplicit like the adoptions of overwork
to meet customer requests, or implicit like ther@ase in the work pacing in situations of
demand acceleration, resulting in direct negotrestiamong several actors.
The realities which make up the work are considsegghrately in the company’s practices, as
well as in the ones of scientific subjects whicsttically composed in this field; this way the
company work is object of differentiated approaches
The role of the ergonomist is, then, to make sogict explicit from the activity analysis to

afterwards take them to be discussed in the prooegzossible organizational solutions



definition [1].

The analysis of the operator activity will makeasléhe cases in which he finds difficulties
to accomplish the targets set by the company, alhdeitmto identify the determinants of these
activities that connect with the resources suppligdols, technical devices, work
organization, education and training). The worklgsia allows to identify the competences
driven by the operators the same way..
1.1Objective
This study is result of an ergonomic interventionai Brazilian company in the household
appliances sector. The problem faced by the commmpnnected to the scenery of low
productivity associated with workers’ absenteeisimaiseasonal and of increasing demand
atmosphere.

The object of study was the final assembly linéghef main product component which, besides
being the production bottleneck, presented higatsrof withdrawals and health complaints
in the company.

In this work we discuss strategies adopted byogherators to perform production tasks in a
flexible work environment with variable demand. tAe end we discuss the relationships in
the organization which enable minimizing the abseism and increasing the assembly
productivity.

1.2 Methods and techniques

The process of investigation was based in the iplieee of action research [2] with the
participation of production technicians, assembperators and the occupational health
service of the company in the team composing fa tbesearch development. For the
confrontation of rationalities about the work pregeprinciples of focused ergonomics [3]
with the method of work ergonomic analysis (WEA)ndahe case study as a practical way

of exploring the problem([4].



The action research in organizations have been wusecbgnitive structures for the
resolution of organizational problems by the depgient of routines of self-monitoring and
self- reflexion, the intervention that allows andtmates the integration of several social
agents’ points of view engaged in the question geaitudied in interventions which allow
people to learn through the problem variablesnid fiew configurations and challenges that
emerge from several interpretations during the s exploration. It is an appreciative
investigation to trigger positive talk and changdsstroying the existing patterns of the
speech, making room for new voices and discovenas expanding conversation circles to
provide an innovating action [2].

Work Ergonomic Analysis — WEA is an approach metbhbthe work situation that focuses
operators’ representations about their activities/lnich, from the instrumental point of view,
two main techniques are used. One aimed to edtathies differences between the assigned
work and the real one, and the other to deeperatiadyses from the physiological and
biomechanical point of view. The factors that exple differences between the assigned
work and the real one are in the distinction betwtbe task and activity and in the concept of
variability. The results of these factors are egpeel in the workload (physical and mental),
understood by the repercussions about the worlker&th and operating ways adopted at
work which determine the regulation process [5].

The case study is a study of empiric nature thagdtigates a certain phenomenon, generally
contemporary, in real context of life, when the des between the phenomenon and the
context in which it inserts are clearly defined. [B]is an investigation process appropriate for
the study of problems of operations managementjcplarly in the development of new
production approaches to deal with the increasreguency and magnitude of changes in
technology and managerial methods. A case studyiresyqualified interviewers; care is

needed in the preparation of generalizable cormhgsirom a limited set of cases and to



ensure a strict investigation. [4].

2 Case Study

The start of every ergonomic intervention is thedgt object delimitation, defined at the
demand formulation. The demand, in ergonomics, isoeial demand expressed in an
institutional chart by one or more social actorgimed in the work situation whose points of
view are not necessarily coherent.

The seasonal production always implies meanindfahges in the work structure in the shop
floor, by the immediate supervision’s worry in ensg the quality of products in situations of
variability increase where there is rhythm acceleraand rotation of product patterns in the
line.

The assembly line analyzed provides one of the mpaoduct components for the main
assembly line, separated by a buffer. In the Img @ the patterns may be assembled at any
time, without change time, being responsible fa tjuality of what is supplied. The work
cycle time in each workstation varies between I82Mhseconds. The line is composed by 10
workstations, 9 operators in the assembly sequandeone material supply operator for the
workstations. The line is coordinated by a supeiyigenerally the most experienced of the
group, responsible for the general organizatiothefarea, the temporary replacement of the
operator, the production, and the reprocessingagdembly and routing) of the reproved
products. The line supervisor remains in the pasitior about 6 months and is replaced
afterwards.

The operators make shift among the workstationsydvalf hour. This shifts difficult due to
the fact that women do not work in all line workgias, remaining only the ones judged “less
heavy” by the company.

Besides the variation of workstations, there isaamiation of quantity of tasks for each

workstation when the product changes or when taerenot enough operators in the plant.



The line work may be interrupted by the operatorsseveral reasons. Any operator may stop
the line by a start button which is placed in thieimediary session of the line. When one of
the operators has a problem, he asks the operm®erco the button for him to start it.
Another reason for the line stop is the lack of poments, either caused by the supplier or not
internal or external supply of it. In this casetlaelopt the pattern change in the line.
Problems of equipment reliability were identifiecimly of the first and the last workstation.
The first workstation is separated from the convéygit by a buffer of about 10 pieces due to
this lack of reliability. The last workstation, pemsible for the product test, may stop the line
as when it cannot process the products. In this ttesline pause happens by a sensor which
detects that the line is full.

There is occurrence of wrong assemblies mainly umeaf the incorporation of changed
components according to the fast change of prqotéern in the line.

It was checked, however, that in full capacity pcibn, by the seasonality, there is an
increase of the line productivity, explained in argmics by the regulation and self-
acceleration, as specific ways of operators to renthie production demanded at the moment.
The seasonal production always involves signifiedr@nges in the structure of the work on
the factory floor, the immediate concern of managavout the quality of the products in
situations where there is increased variabilityeased pace and switching of product models
in the line.

There is, however, that in the peak of productieeasonality, there is an increase in
productivity in line. This fact is explained in tleegonomics regulation and self-acceleration,
as specific forms of the operators to ensure prioglucequired at the time.

The regulation is how each employee is organizedbtthe job imposed on it by generating
specific operational methods and self-acceleratsomn answer, usually unconscious, the

official organization of the pressures on theirawct, quantity and quality of their work. This



self-acceleration occurs in situations where th@leyee has no clarity of what is required,
when it does not have the same experience andogkhle other companions that perform the
same or similar tasks in situations of loss of patihn when there is need to address some
absence, for example.

There is a correlation between the demand for proolu and type of complaint. During the
full production appear some problems related wittores and repeatability and, in low
production periods, the predominant complaintssyicho-physiological problems.

An important element identified during the ergononmtervention on the assembly line was
the establishment of actions by operators featutigg collective work. This first analysis
contradicts the Taylorist-Fordist’'s work organipati Some observed facts point towards the
group compared to the results of work even thoughmélly the operators are liable
individually.

Another aspect observed was the redistributiomsifs among the operators themselves, from
one side to ensure the achievement of goals antie@mone's job performance while speeding
up the treadmill. When the rhythm is acceleratedhare an inexperienced operators on the
line, the provider or the next workstation operatake others operation to provide the line
performance at the pace determined by the treadmill

The change on the product models results on th@pocation of more operators on the line,
called operators flywheels. Such situation creatititional work and cause assembly errors
by the similarity of items and disorder of the atge in the line. These changes increase the
guantity of work by the need of replacement pants @gisassembly rework.

3 Conclusions

The demand, in ergonomics, is a social demandgegpd in an institutional board by one or
more social actors involved in the work situatiohose points of view are not necessarily

coherent.



The work effectiveness depends on the operato€atime action, the task accomplishment.
More recently, new perspectives added to this iagew. The objectives of effectiveness,
quality, etc also depend on the contribution of dperators themselves (or the operators
collectively): these ones spontaneously build nestruments or knowledge which contribute
for the production system change (Falzon, op cit).
An important element identified during the ergononmtervention in the line was the
establishment of actions by the operators, chaiaitg the collective work. This, at first
sight, contradicts the Taylorist/Fordist way of Warganization.
Some facts observed pointed to the group’s respibbgregarding the work results despite

the fact that operators are formally charged irtiiaily.
Behaviour observed concerns the product qualitypwking that the formal inspections
established by the work assigned organization dabeocompletely accomplished in the
workstation; the operators of the other workstaionformally make inspections of the
previous operations. The inspections are visuak Wain aspects observed are the right
assembly of components and likely appearance imgwohs of the product, chiefly
regarding the risks. This check occurs even if thek is not assigned for the individual. This
is expressed in the following statement:

“In the workstation where we attach component A,cae have a look. When you

are going to put component B ... it is almost onfr you have a little look to see if

it is not inverted. There you have something corypfeyou look at the other’s,

you let yours go wrong. You cannot look a lot, y)ane to look, but you cannot

get involved a lot either, otherwise you have cacapibns”.
This behaviour exemplifies that cooperation at wigkwhat makes many mistakes be
corrected and their consequences may be contraNben the rhythm is accelerated or there

are inexperienced operators in the line, the sapplr the operator of the next workstation



helps to ensure that the operation be accomplishéte pacing determined by the conveyor

belt.

The supervisor’s job as operators’ assistant iabreoments was already previewed by Lean

Production theory as a way of reduction in the stapd for the satisfaction of workers’

physiological needs [7]. The cooperation among &ijpes is established from their trust

which, according to [8], must also be conditiontloe coordination.

The recognition of these elements by the compamgpertant as it can enlarge the operator’s

regulation spaces, ensuring that the task be adadrag without posing risks to health and

productivity. For this to be possible there mustabehange in the company’s organizational

structure to open a space for discussion amonggéets.

We have seen in this work that from the distancevéen the task and the activity as

reference for analysis, we have found in the cbllecwork the distance between the work

assigned organization and the real work organiaatio

The work activity is the central element which argas and structures the components of the

work situation and in this sense. The integratidntte different dimensions must be

considered when speaking about performance inrgnaation.
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