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Finding Standards, Routines and Non-Routines in Tayta
Production System (TPS):
Standardization without Standardization?

Abstract

Organizational routines are central features of énmumrganizations (Feldman, 2003). While
recognized as an essential aspect of organized, Weglkstudy of organizational routines has
been at the centre of an academic debate. On théand, routines are a well-known source
of inertia (efficiency focus) (Gersick & Hackman99D). On the other hand, some
contributions have argued that organizational regican also be an important source of

flexibility and change (Feldman, 2000).

Taking the routine’'s debate into account (effickengersus flexibility), we argue that
routines can change be flexible, while at the sdmee being a strong platform of
homogeneity. In this participatory research we aquanied practitioners in the application
of process improvement methodologies during a sixiim stay. Based on this empirical
study, we propose a macro and micro theory framlewsing a metaphor: a ship and an
anchor. This metaphor helps us to explore the eabfipphenomena at one of the Toyota

plant (standardization without standardization).

Keywords: organizational routines, standardization, nontines, competitive advantage,

Toyota Production System.



Introduction

Today, organizations worldwide have to cope withorsj competition and a dynamic
environment as market conditions are changing hamitile customers are more demanding.
This in turn requires organizational innovationsatthare able to capitalize on the
innovativeness, knowledge and skills of employdéesaddition, management methods are
required to assure flexibility in answering to cheny customer needs (Adlet al., 1999)
and work process need to be managed efficiently atrttly (Armistead, 1996).
Consequently, knowledge management researcherslemleng with at least three main
questions in order to understand and explain tHewmng organizational challenges: How
do organizations achieve competitive advantage? Wfbysome organizations better than
others in responding to environmental changes? lowd can organizations be, at the same

time, flexible and predictable, innovative and @ént?

Organizational routines are central features of dnuwrganizations (Feldman, 2003) and we
argue that they are central features for answehaghree questions raised above. Since the
introduction of the concept by Stene (1940), orgational routines have been credited as
the primary means by which organizations accomptisith of what they do (Stene, 1940;

March & Simon, 1959).

While recognized as an essential aspect of orgdnmeerk, the study of organizational
routines has been at the centre of a controveasademic debate. On the one hand, routines
are a well-known source of inertia and inflexilyiliHannan & Freeman 1983; Gersick &
Hackman, 1990). From this perspective, daily warkerceived and conceptualized as stable,
or as “regularity”, and it is a defining feature lmireaucracies. Scholars on this side of the

debate argue that routines are an antithesis xibflidy and change, locking organizations
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into inflexible, unchanging patterns of action, @e other hand, some contributions have
argued that organizational routines can also biengortant source of flexibility and change
(Feldman, 2000). In that sense, Feldman (2003)earghat organizational routines have
been missed when they are seen through other tleblenses. She suggested that routines
have the capacity to retain history and thus leadértia, but at the same time they can also

promote change (Feldman, 2003).

Drawing on this new perspective, we develop anck lmag paper that pursues two main
objectives: a) To visualize and understand thetioglship between the organizational and
the individual dimensions that shape organizingcess such as work’s standards, routines,
and non-routines; and b) how these standards,nesitand non-routines shape a possible
competitive advantage for the firm. Taking the noes debate into account (efficiency
versus flexibility — standardization versus changbls paper aims to shed light on these
issues. In that sense, we argue that routines ltange be flexible, while at the same time
being a strong platform of regularity or homogepetherefore allowing both elements
(standardization versus flexibility) to work togethunder the same framework. In order to
explain our argument, we first set the theoretstabe of organizational routines, standards,
and non routines. Next, we present an empiricad sasdy performed in one of the Toyota
Motor Corporation plant, located in the Aicl@l{o) prefecture in Japan, where we studied

the practice of process improvement.

In this participatory research we accompanied piagers in the application of process
improvement methodologies during a six-month sBgsed on this empirical study, we
present our findings with some empirical on theigssf organizational routines, standards

and non routines in the context of the processdstalization and improvement practice.



Particularly, we propose a macro and micro theaaynework using a metaphor: a ship and
an anchor. This metaphor helps us to explore ther@adf routines, standards and non

routines in process improvement at Toyota plant.

Understanding organizational routines, standards ad non

routines

Organizational Routines

In the practitioner literature the term organizasibroutine is widely used (Prusak, 2001,
Bennis & Towsend, 2007). A possible explanationtf@ popularity of the term may well be
that routines represent a good way to explain aurkwnethods. In fact, much of the work in
organizations is performed through routines (Ma&cBimon, 1959; Cyer & March, 1963).

Regarding the importance of the routines in anmmgdion’s life, some scholars argued that
without routines organizations would loose effidgras structures for collective actions
(Cohen & Bacdayan, 1994). However, conceptualizingtines in a rigorous way is

remarkably difficult (March & Simon, 1959; Pava,88 Cohen & Bacdayan, 1994).

Feldman (2000, p. 611) defined routines“aspeated patterns of behaviour that are bound
by rules and customs and that do not change vemhnirom iteration to another”This
definition describes the stability feature of roes. From a different standpoint, Cohen and
Bacdayn (1994, p. 555) argued that organizatiooatimes are!patterned sequences of
learned behaviour involving multiple actors who dir&ked by relations of communication
and/or authority. In the same line, Feldman (2003, p. 96) latefindel them as:‘a
repetitive, recognizable pattern of interdependaction, involving multiple actot's Both

definitions provide a description of some of tharertteristics that must be present for an



action to be called an organizational routine. dttf routines appear prominently and
persistently in descriptions of organizational acti(Marsh & Simon, 1959; Nelson &

Winter, 1982; Levitt & March, 1988).

These definitions clearly merit deeper explanatimte routines are a recognized feature of
organizational behaviour. Routines fall into théegary of task performance and standard
operating procedures as identified by Cyert andcdiai1963). They also fit well with
Nelson and Winter’s definition that stat&tlat range from well-specified technical routines
for producing things through procedures for....(1982, p. 14) and with the definition
proposed by Pava (1983), who defined routinesmscesses are characterized as systems
that address familiar but slightly dissimilar eventhrough repetitive planning systems,

decisions rules and algorithms, which lead to moizied behaviour”.

The majority of these definitions have focused be stability of routines (Gersick &
Hackman, 1990). In fact, some other authors arglu@dorganizational routines are a source
of inertia and inflexibility (Hannan & Freeman, 1®8This understanding of organizational
routines has deep roots in social theory, as teftem writings on bureaucracy. Stability or
continuity is a defining feature of bureaucracid&ber, 1947). Organizational routines and
rules have been seen as an important source olumtednlity as well as a source of
stagnation (Weber, 1947; Crozier, 1964). From &ukht point of view, following Cyert
and March’s concept of adaptation (which they rédestandard operating procedures), it is
possible to argue that “because many of the rutemge slowly, it is possible to construct
models of organizational behaviour that postulatly enodest changes in decision rules”
(1963, p. 101). Nelson and Winter also acknowletihgepossibility of change, which they

refer to as “mutation” (1982, p. 18). Furthermaeme researchers have suggested that the



stability of organizational routines is attributapht least in part, to their being stored as
distributed procedural memory that is not readusgikable for discursive processing (Cohen

& Bacdayan, 1994).

Recent research argued that organizational routiage been missed when they are seen
through other theoretical lenses (Feldman, 2008her research, Feldman (2003) observed
hiring, training, budgeting, and moving processésstodents into resident halls at the
beginning of the academic year. She arrived tocthreclusion that organizational routines
are not always “stable and inert”, but they have potential to change in an internal
dynamic (Feldman, 2000, 2003). By focusing on thprovised aspect of routines, Feldman
(2003) concluded that the contingent and potegt@dhtested nature of routines is a source
of their variability. Therefore, although routinbave the capacity to retain history, which
can lead to inertia, routines can also generatetyai-eldman, 2003). In what regards to the
organizational context, she argued that it is gapartant variable that can encourage change
of organizational routines, and she also referredpérformance as an important and

necessary aspect for things to actually happermliikah, 2003).

Standards and Organizational Routines

Some scholars argued that organizational routinessianilar to programs or performance
programs (Cyert & March, 1963, March, 199%fandards Operating Procedurese the

archetypical example or performance programs, ¢juee or rules. For Masao Nemoto
(1987), the concept of standardisation is linkedat®ystematic process for regulating,
normalising, and establishing work methods regardiay organisational variables and is
expressed through processes, procedures, and winliiges and instructions. According to

Nemoto’s definitions all employees have to follstandardsin the work floor in order to
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process the performance program. This mechanisowslworkers to choose and make
decisions on working methods. Therefore, at thetrhasic level standardsare applied to
activities that are repetitive in an identical fash(Takeyuki, 1995). An assumption of the
classical quality management literature is ha@icessesre identical or almost identical to
activities performed towards a predetermined ainfiréink, 2003). These may be called
standard processr standard operating procedures (SO@)llirank & Liukko, 2004). For
processwe mean dusiness processhat is, a sequence of different steps that okach
other or proceed in parallel in order to accompsiemething (Davenport, 1993, p. 5). Such
SOPs have boundaries, they accept only pre-deinped, and have procedures to turn input
into output. Thus, given targets should be achiaef/@sh SOP is meticulously followed. If
this not the case, deviations may have been cdmgedternal deficiencies of the process

(Lillrank & Liukko, 2004).

Through these lenses, organizational routines amsidered another type of process. Thus,
they have one or more types of inputs, and two orentypes of alternative outputs. The
essential feature when managing routine processas imindless, defect-free repetition, but
assessment and classification of input, and selefitom a finite set of alternative guidelines,
procedures and actions (Lillrank, 2003). For ins&rLillrank and Liukko (2004) framed an
example of routines in health care. They showedadtih care activity (i.e. how to clean skin
before any surgery) and they explained that thera detailed manual listing all steps for
cleaning (standard). The input, soap and antibattequids can be standardized to some
extent, as well, as the procedures for cleaningvéder, Lillrank and Liukko (2004) argued
that in some situations the actual condition of #kén of certain patients can not be
standardized. Therefore the skin cleaning procenhwst be adjusted to fit the actual state of

the input (i.e. the condition of the patient). e bther hand, Adlest al, (1999) proposed



another example of routines as an important elerfoenrocess change. They showed that
NUMMI plant following Toyota’s policy conducted a€flection-review” Japanese Hansgi
about the production process of 1993 car model§.olyota this routine (reflection-review
process) has not been documented as a typical SK#?,(2004). In fact, according to Adler
et al., (1999) it is just a series of guidelines, somesotiyes and politics (inputs) that any
Toyota’s plant and group suppliers has to operaterding to their context and conditions.
In other words, an assessment of the conditionth@fparticular situation is made, and

guidelines or procedures are activated to deripkua that guides action.

Non Routines and Organizational Routines

Thus, organizational routines can be seen as ardupr of organizational learning, because
organizational learning promotes reduced varighistandardization, and the avoidance of
failure (March, 1991). According to Feldman (2083 explanation suggests that routines
arise because they are functional; they minimizg end increase managerial control. For
Pavitt (2002) besides standards and routines, we@asider also for knowledge utilization

non routines Non routines are a process too (Lillrank & Liukkk904). Nevertheless non

routines processes differ from routines in thauing vague and not readily classified into
categories to which certain guidelines, procedares actions could be linked (Lillrank &

Liukko, 2004). In that sense, non routine processatesigned to address non-predictable,
surprising and unfamiliar events through inquiryddearning systems, and capacity for
problem solving (Lillrank, 2003). In fact, if we maestablish a target, the aim must be the

search for new information, iterative reasoning arad and error.



Organizational Routines as a possible source of cqmatitive

advantage

Finally, many organizations employ meta-routinesu{ines that change routines) such as
Continuous Improvement, and Process Improvementa asieans to generate change
(Hackmand & Wageman, 1995; Bessant & Caffyn, 1989arvin, 1998; Bessant & Francis,
1999). Meta-routines have also been theorized agehanism for generating “dynamic

capabilities” (Teecet al.,1997).

Other authors have also argued that organizatrondines foster the perceived legitimacy of
organizations as institution (Feldman & March, 1Q8br as unique and integral
organizational management system which can prodii@nger capabilities, which are
difficult to reproduce in other organizations (Fogito, 1994; Teecet al., 1997; Spear &
Bowen, 1999; Eisenhardt & Martin, 2000; Liker, 2D04ccording to Teecet al., (1997, p.
518) competitive advantage of firms lies with itemagerial and organizational processes,
shaped by its (specific) asset position, and thtespavailable to it. These authors refer to
managerial and organizational processes as theéhirays are done in the firm, and they also
argue that they could be routines or patterns ofeoti practices and learning. Thus, the
concept of process is very important for firmslibws them to integrate and coordinate all
their operations. How efficiently and effectivellig integration is achieved is of great

importance for the competitive advantage of tha fjAoki, 1990).
A number of empirical researches provide suppothéonotion of organizational process as
routines of learning that can represent a competidvantage for the firm (Garvin, 1988;

Henderson & Clark, 1990; Clark & Fujimoto, 1991)af& and Fujimoto (1991) also reveal
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the role played by coordinated routines. In fawg, authors go further in claiming that there
is a significant difference between standards (onievel) and routines (macro level) in the
impact on performance variables such as developr@sis, development lead times and
quality, which may consequently have an impacthendompetitive advantage. Some good
examples of this argument in the literature areafi@roductions Models” or “Just-in-time

production models” (Womackt al., 1990). Finally, drawing on the routines and meta-
routines theory, in the following section, we ddéserhow routines, standards and non
routines represent a source of continuous progagsovement using standardization but

without standardizing, looking at Toyota’s work pesses and methods.

Research Methodology

Case Selection and observation routines

We conducted a single case study research in otfeeqdlant of Toyota Motor Corporation
located in the Aichi province in Japan (Eisenhard®89; Yin, 2003). Within this context,
we studied the practice of process improvement.réason to choose this company is due to
the fact that Toyota Production System (TPS) wdaseagy to replicate in the occidental
automobile’s industry (Schroeder & Robinson, 199fiear & Bowen, 1999). Some simple
arguments point out that the reason for Toyota Brtoh System’s success lies in its
cultural roots. Meanwhile authors argued that gadicular characteristic (the TPS) can be
considered as a set of capabilities which generateong competitive advantage (Fujimoto,

1994; Takeyuki, 1995).

In addition, Toyota is known for having been implrting process improvement and

process innovation techniques for many years, wheh raised Toyota’s performance and
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effectiveness (Liker, 2004). Besides, Toyota's pescimprovement’s practice involves
innovative and improvement activities across thekfeoce (multiple actors characteristic)
(Nelson & Winter, 1982; Pavitt, 2002), which in urequires specialized knowledge and
high levels of employee participation on the roesin(lmai, 1997; Suarez-Barraza, 2007).
Consequently, this specific practice was very appabte for the objectives of this study.
Regarding SOPs, they should be followed by empleykegiven targets are to be achieved
(repetitive action’s characteristic). If this istnthe case, deficiencies are corrected and
procedures are improvement by Kaizen (Japanese WasrdContinuous Improvement)
methodologies such aQuality Control Storyproblem solving methodology) (Kume, 1985)
and quality circles or Kaizen teams (Imai, 1986area-Barraza, 2007; Suarez-Barraza and

Lingham, 2007).

In our fieldwork, we focused on routines that aypeated every week and that involve many
workers at Toyota plant shop floor. We focused luis kind of routines because they are
regular, repetitive, and standardized. Another irtggd reason was each routine is an
integral part of the process improvement daily ireutof a Toyota’s worker. Kaizen’s
engineers (foreman) helped us to identify two roegiof the process improvement approach:
1) 5'S methodology (housekeeping activities suchorg@nizing, classifying, sorting out,
cleaning, etc.) and 2) Quality Control (QC) Stdmyough Kaizen teams. Within each routine
there are multiple routines. Besides, workers havgood understanding of the rules,
standards and actions implied. In fact, one of taéimmed that'now we are doing the Seiri
(sorting out and classification of the productiomsaterials and tools) step of the 5’8t

“now we are operating the standard number xx offthe step of QC Story”
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In the following sections we describe how we gagtesind analyzed information of the two

routines.

Data gathering

This empirical research proposes to analyse theepsimprovement practice (Toyota
Production System) through organizational routileeses. We gathered data in two stages.
The first stage involved 5 formal and unstructurgdrviews with Toyota plant’s employees
(1 section chief, 2 foremen and 2 team leaderghdge interviews we asked them about the
objectives of their jobs and how they performedrthall interviewees were integral part of
a Kaizen training program in Toyota plant (Coughéari€ouglan, 2002). These interviews
allowed us to know more about the work and theiqddr culture of the Toyota plant’s
shopfloor, and about how work processes were ogebiatd improved, how work cellsnit

of production processyere organized and how they were coordinated whlerowvork cells

of the process. Based on these interviews we focasehe two routines mentioned above,

which are regarded as standard methodologies ahditpies.

During a six-month-stay we observed this procespravement methodology. We
participated in improvement or Kaizen teams mestimgevant to these routines. Sometimes,
we attended also chief and foreman meetings amdrigs. We shadowed both foreman and
team leaders (one foreman and two team leadersyaricrs (twelve people or one Kaizen
team) during the time when they were particularigaged in the routines. During six month
we also had the opportunity to have more infornmadtact with the team (i.e. during lunch
time) while performing direct observation of thedctivities. As a result we spent
approximately 600 hours engaged in observatiomitigtand conversation of various sorts.

During this entire time field notes were kept i ttesearcher’s diary (registered every day),
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and artefacts such as improvement team’s repatsnihg reports, Toyota’s pins, and
Toyota Kaizen engineer’s lessons were collectedaaradlyzed. To supplement these records
and the initial interviews, we examined a broadgearmf organization documents. For
example, Standard Operating Procedures ManualgeKand 5’S guidelines, past minutes

from Kaizen team’s meetings and our own trainingemal and worker’s training material.

Data analysis

Our approach at this stage was to find out as nasctve could about the organization, its
members, and the routines they were engaged is. itpartly because our initial research
objective was to focus in understanding processdstals and routines in a process
improvement practice. On a latter stage we addedaslditional objectives. Ones of them
aims at understanding the relationship between diganizational and the individual
dimensions that shape organizing process, nossjpasidards and routines, also routines and
non routines. The third objective focuses on urtdading and exploring how these

standards, routines, and non routines shape thpettdive advantage of the firm.

Formal analysis involved three steps that took ele@nstantly and over a period of some
years. The first step was to write a manuscript pladled together all the information we had
gained about the organization in general, and geeific routines. This step was mainly
based on the researcher’s diary. In fact, the n@imisncluded all the detailed descriptions
of Toyota assembly lines, production process, im@moent or Kaizen activities,
organizational culture, behaviours and attitudeshefforemen, team leaders and workers,
and dispositions of individual as they pertainedhi® organizational routines we studied. It
also contained detailed description of each ofrtheines, and about who has participated in

them, what they have done, and how the routines vegrerated over the months of
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observations. The second step was identifying keynes derived from the manuscript:
understanding the relationship between standawigjnes and non routines. Data was
codified manually in the manuscript. Once the daa been collected and analyzed, we
compared it with the literature on the subjectr{ttstep). We used the theory concepts to
organize our observations of the routines. Thiss@se helped us to create a conceptual
framework of our findings, which we represente@imetaphor (a ship and an anchor). This
metaphor is useful for explaining our findings,c&nn qualitative research a good metaphor

is very useful in structuring a complex phenomeimoa constructive way (Bonet, 2004).

Case study: Standardization without standardizatior? In Toyota
Plant

Organizational Setting

Toyota Motor Corporation is one of the best autoesbcompanies in the world (Liker,

2004; Hino, 2006). Toyota Motor Corporation hasefin plants in Japan, twelve of which
are located in Toyota city (near Nagoya city inliprefecture). In fact, our research case
study factory is one of Toyota’s plants that hagkieved impressive results in productivity
and efficiency. Therefore, this was one of the saaso select this plant. Specifically, this
Toyota plant covers a surface of 1,140,000 m?, d@gwoximately 4,904 employees and
produces seven different car models, some of thstnfpr Japanese market (Toyota Motor

Corporation, 2007).

The Toyota Production System (TPS) represents Hregement heart of the factory. TPS is
a production system that represents a viable metbodnaking vehicles; it is also an

effective tool for achieving the ultimate goal obasiness — profit, while eliminating waste
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(Muda Japanese word) every day (Monden, 1998). The tperaf the plant is quite
complex, consisting of a broad range of producta@ivery and coordination processes that
are performed by directors, engineers and workergeneral terms, Toyota plant production
process is divided in five steps. The assembly instep four. Steps one through three
involves stamping the body panels from metal sheetdding the panels together, and
painting. The Cars arrive at the assembly plamtaasted shells and leave it fully assembled,
ready for the final step of checking and adjustiedore shipment to dealers is made (five
steps). We observed the complete production limkeveatherefore got the opportunity to see
the TPS in action. Amongst other actions, we olegdvow workers eliminated, through

process improvement activities, various kinds oflenaf the production process.

Description of Routines

In the following paragraphs we describe the impnogst activities (includes process
improvement practice) that we observed in threéhefroutines, and some implications of
these improvement activities. The first sectiomgifatte) describes changes in the application
of 5’'S methodology and the second vignette dessrthe application of Quality Control
(QC) Story — a methodology of problem solving. I the cases the application of
improvement activities that took place are muchenmmplex that we could ever describe
in an article. We just have portrayed the esseriditeo most significant elements of the
routines. Each section varies in length becaus¢hef complexity of the improvement

activities in the routines.

Vignette 1: 5’'S— Foundation of improvement

Osada (1991) developed the original concept ofibthe early 1980s as a result of the work

in Toyota Motor Company. 5’S is the acronym forefigapanese wordsiri, seiton, seiso,
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seiketsu, and shitsukéHirano, 1995). When translated, these words literanean

organisation, neatness, cleanliness, standardisaiod discipline, respectively. Some
authors claim that the 5'S represent the basiargillof Lean thinking. In other words,
implementing 5’S represents the starting pointrof @ontinuous improvement efforts (Ho &
Cicmil, 1996; Imai, 1997; Liker, 2004), because 8i8 are the basic “blocks” to create
improvements habits in employees (Suarez-Barraiaiis-Pujol, 2005). We focus on the
first three stages of 5'S, which involveskeiri (classification) Seiton (order) andSeiso

(clean), because the other two stages are a caersag|of the first three.

Seiri (classification) implementation is quite comple@dtdue to some factors. Tlgeiri
needs the awareness of the worker to recognizettieashopfloor needs to be clean and
organized. In that sense, workers need to voluptegcognize this situation. Workers are
never forced to implement 5'S. In other words, flleeman or team leaders do not
aggressively promote 5’'S efforts. Therefore, ineprh stariSeiri they trust in the voluntary
action of the workers. In addition, the implemeiatatof Seiriis done by Kaizen teams who
have to plan and organize their task, but they lese to make decision if they participate
or not. One consequence of this process is thak wiaice can accumulathrt. Dirt in a
work place includes unnecessary work-in-processP(Viiventories; defective inventories;
unnecessary Jjigs, tools and measures; “inferidr aild unneeded carts, equipment, tables,
etc. In the plant’s office, the unnecessary docusjeeports and stationery are regarded as
dirt as well.Seiriis thus the process of washing out all this dirbider to be able to use the
necessary materials at the necessary time in tpeopate quantity. Once the workers
decided by their own that they will start the 5f#, they organize their Kaizen team. In
practice, they make a meeting in order to refléwt tlecision, study the 5'S Manual

(standard) and plan the first three stages. TheMs&Bual contains general guidelines to
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implement the methodology, thus each Kaizen team icaplement their 5'S effort

according to their time and way of work.

The first step that needs to be done to starStid stage is to establish a red label or card
project. As a result the Kaizen team started t@rbleseparate necessary things from
unnecessary ones. The instrument to do it is tthéateel. In other words, all the members of
the Kaizen team determined the objects to be sé€akdg red labels). Iltems that needed to
be controlled and sealed usually included inveagyrimachinery, and space. Inventory
includes material, WIP, parts, half-finished proguand finished products. Machinery
includes machines, facilities, carts, pallets,,jig®ls, cutting instruments, tables, chairs, dies,
small vehicles and equipment, and space repregentoors, passages, shelves and storages.
For the Toyota plant this kind of effort is consiel® a serious action and attracts top

management’s enthusiasm as an integral part ofitbvement activity.

This first step provided good information aboutessary or unnecessary items of the work
floor, and the Kaizen teams established labellimigria to select the elements (second step
of Seiri stage). Although the 5'S Manual (standasd)d that workers had to seal the
unnecessary items with red label, it was sometidiifisult to determine which items were
unnecessary. Therefore, the Kaizen team developedif& criteria according to their
knowledge of the process. This action provided He team a sharp line between the
necessary items and the unnecessary ones. We edgeabbserve big red labels in all the
assembly lines, but the red labels were small cafds x 5” (actual size). The label itself
represents another standard sheet, because eathdalains the date, name of the checker,
item classification, item name, quantity, proceama and reason to be sealed. In addition,

we observed that for the workers sometimes it wiiswt to judge whether or not to seal
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an item, however they did it. During the procesdabklling the Kaizen team met at least
once a week to reflect on how the 5’S process wagltimplemented. Besides, a member of
the management staff (usually a foreman) did digation of the labelling process. At this

stage, the defects and dead stock (i.e. old maatelenger used) were thrown out, whereas
remaining items (excess inventories) were tranafeto the red label storage. The leftover
material (scraps) was examined for usability (yellabel); unusable leftover material was
discarded, while the usable parts were placeddrialeel storage. After finishing the sealing
process, the result was summarized in a list ofecessary items. Each list (another

standard) concluded with a recommendation for irmg@nzent action and/or countermeasure.

After the red labelling elimination process, onfyetnecessary items are left. Therefore the
Kaizen team entered the next stage of the S&ton,or straighten. In the Seiton stage the
Kaizen team organized their necessary elementsder @0 show where (position), and how
much (quantity) material existed so it could beilgascognized. This step of the 5'S
allowed workers to get a visual control of theirromaterials, because they easily identified
and retrieved tools and materials and then readtlyrned them to a location near the point
of use. At this stage they prepared and deterntimedbcation for every item that were used
frequently and then placed they close to the waerkédro used them. Then after deciding on
the space, the Kaizen team prepared the contanebhsas boxes, cabinets, shelves, palettes,
etc, which were then labelled with place codes. plage code is the address of the item’s
location. Each item code and quantity was specifiedhe item itself via artem code tag
and on the shelf where the item was placed videsn code plateThe application of these
item code plates is similar to the system for asemyparking slots in a parking place. In this
example, each car's number plate corresponds toitéme code tag. Item code plats

correspond to those placed at the head of eachingaslot showing the owner’'s name and
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plate number. Instead of using written number foese quantities the Kaizen teams
expressed the quantities visually by drawing a pmusus colour line at the proper position.
In addition, in both stages of the 5’S the Kaizeanis applied simultaneously a specific
cleaning (the third staggeis in all work’s cell (specific unit of work of thprocess line).

Nevertheless, some of the workers expressedSi#iainstage took a lot of time, because the

Kaizen team had to label all the places, shelld,dates.

Once one Kaizen team implemented 5’S something raowend the plant. By this we mean
that these new improvement activities started toatbepted by other Kaizen teams. We
observed at least three processes during the snth®i@f observations. In addition, each
application of 5’'S is an improvement cycle in ed€hizen team, because they have to
continuously maintain order in the plant. In famtcording to 5’S Manual they have to do it
at least once a year. In other wor@&siri (classification),Seiton (straighten) andSeiso

(clean) were slowly converted into improvement kabAlmost every Kaizen team of the
Toyota plant applied these stages by the end ofithenonths of our observation. This

change went very smoothly, and all those who warelved supported it.

Vignette 2: Finding Muda in every process’s standiaevery day

Standardization is at the heart of the productioocgss in Toyota plant. The standard
quantity of work-in-process is the minimum necegsguantity of work-in-process within
production process (line); it consists principatlyy the work laid out and held between
machines. It also includes the work attached té @a&chine. Without this quantity of work,
the predetermined rhythmic operations (time of padichn) of various machines in this line
cannot be achieved. The way that Toyota plant apphis mechanism of standardization of

the work is the Standard Operation Procedure (SBIRPp, 2006). The SOP is a standard
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work sheet that contains in general terms the Wioilg items: Cycle time(time of the
process),Operations routineqsteps to do the job charted in flow diagranSjandard
quantity of work-in-procesgquantity of the materials to produce), etc. Thandard

operation sheet is a guideline for each workereiepkhis standardized operations routine.

In order to follow the standards every worker hmsd¢complish one main objective in the
Toyota Production System: the elimination of wastenuda(Ohno, 1978)so for Toyota
plant to follow the standards meant not just tontaan the actual level, it is also meant to
improve the status quo. Wudafor Toyota plant can be summarized in two maimgea)
Pure wasteUnnecessary actions which should be eliminatedeniately; i.e. waiting time,
stacking of intermediate products, and reworking] B) Operations with no added valued
Operations that are essentially wasteful but maynbeessary under current operating
procedures. A good example is walking long distantepick up car's parts. In order to
eliminate all possible Muda of the shopfloor (protilon process) the Toyota plant applied
two main routines: established a quality circldléthKaizen teams) and through this mean
they implemented a problem solving methodologyl¢caQuality Control Story). At Toyota
plant every Kaizen team identified the optimal dg&mas for each job. Moreover, these
standards were subject to continuous improvemergiz@€ activities). Workers were
encouraged t&aizentheir jobs and suggest improvements to the staimd work sheets.
As we are going to explain in the next routine obefthey started to Kaizen their jobs they
were trained in Toyota plant's seven steps or Q@udliontrol Story (Problem solving

methodology).

Once the routines started the Kaizen team was mépt implement a QC Story

methodology. When one of the members of the Kaieam called a problem or Muda to the
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attention of the foreman (supervisor), the supervapplied the QC Story methodology.
During of our six months of observation, this pexevas applied at least three times by the
Kaizen team shadowed. However, we could also obdaran indirect way how some other
Kaizen teams did it. Fincthudaand to improve the routine by using QC Story id pathe
daily activities for workers. As one member of taizen teams expressed to tist our
plant the standards are not a hard rock, you knee,always have the possibility to improve.

For me, it is the only way to learn (1-5-1995)”.

One additional step in this routine came to owerdibn after the implementation of each QC
story cycle, when we learned that the foreman caidd integrate Rilot Project teamThe
first outreach was that the pilot project team hathain purpose. The pilot project team at
Toyota plant became a permanent unit with rotatmgmnbership. Its role and size changed
depending on the type of muda. Workers joined #aamt for months at a time, usually
returning to the shop floor when the problem of pinecess was redesigned. We observed
that this pilot project team consisted of eight roers; four of them had worked were
senpais Japanese word related with the term Senior), whigeothers had only been in the
factory between two and three years (juniors). Adicgy to our observations, the pilot
project team could be a vehicle in which senpastesyatically and deliberately shared with
junior colleagues their knowledge, skills, probleniving capabilities, and attitudes
necessary for the job. It was an opportunity to en@kperimentation in the entire production
process at the plant. Actually, we observed théteabeginning of the implementation of the
routine, eactsenpaiheld preliminary discussions with the juniors tweurage learning. In
fact, in the redesigned process, they trained jgrhg first demonstrating and then observing
the trainees performing the task. Besides, duriregg fgrocess senpais commonly asked 5

times “why” to the trainees. This specific techrechelped and revealed the essential causes

-22 -



of the problems by forcing the observer to look drey what was visible. These kinds of
actions within the routine were not written in Q@I§ Manuals. In other words, there were
no instructions. Once the process was already wgor@r redesigned and the training also

completed, every senpai assessed what has beeadear

Findings and Discussion

In this section we present and discuss a concetardework using a metaphor at two
levels (micro and macro theory): A ship and an Amc(See figure 1 and 2). Then we
discuss how understanding standards, routines amdrautines could be an important

mechanism for process institutionalization and piztional improvement and learning.

As we described in the case study, Toyota Plantskasral types of processes with their
own purpose and logic. Attempts to improve quabityproduction process in a continuous
way may start from identifying repetitive activéi@and task and standardizing them as far as
possible. At the other extreme, we found withirs thiandardization zone, some practice that
were thriving in routines and non routines enviremis (flexible zone). This kind of
continuum relationship can be illustrated inméro level analysisvith a metaphor of an

Anchor as in figure 1 in a micro theory analysis

-23 -



O Standardization
Zone
//STANDARDS /

e Manuals * |dentical

* SOP repetition

« Objectives * Follow the
guideline

// ROUTINES /

e Similar but not

*5'S _ [ n
+QC Story identical repetition
* Training » Selection

guidelines

Flexible
« Experimentation Z0Ne , Non- repetitive
» Observation practice  Follow the common
» Senpai-trainee relationship sense
* Reflection-review (Hansei) * Interpretation intuition

Source: Own.

Figure 1: Metaphor of an anchor: a micro theory aralysis of standards, routines and
non routines in process improvement

This metaphor provides us a way to explore andesgmt the nature of continuous process
improvement in Toyota plant shop floor. We choseaanhor because this instrument is a
good representation of security in a turbulent mrtleenvironment (brave sea). An anchor is
made out of three components, an upper part oredimon stick; a bottom and wide part

(the arms of the anchor); and a middle part thateseent a connector between these. The
slime’s iron stick provides rigidity and stabilizat for the ship and on the other hand, the
arms of the anchor provide flexibility. In fact,ettarms of the anchor have the capacity to

hold in a strong way at the bottom of the sea, whdn this situation happens, the form of
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the arm of the anchor gives to this object the cipaf rigidity and flexibility at the same

time (sailing with the anchor in the middle).

If we apply this metaphor (see figure 1) to Toy®tant, the upper part of the Anchor
represents th8tandards Thus, as we described in the case, for Standaedsiean all the
activities of the production process that are rnépet and can be standardized. These
activities comprise inputs, conditions and siméaents, and outcomes that are known with
reasonable certainty. In fact, when Toyota plamiliap standardization, it does it through
SOPs. As we described in the case, the SOP isdlidghat the plant achieves work balance
among all production processes in terms of perfdraxivities and time. According to our
observations standards in Toyota plant are senu;rigince we observed that workers
followed the SOP because this mechanism providedhttvith a routine or sequence of
operations that the workers performed during tleegss cycle time. Therefore, the SOP is a

guideline, and we found different examples at tla@tp

Following the iron stick of the anchor (top dowrpegach), its middle part, the connector
between the slime’s iron stick and the arm reprisstreroutines This middle part is the
place where rigidity and flexibility are broughigether. As we move along the anchor from
the top to the bottom, standardized and managegdarations start to become increasingly
mixed with vague and unknown features that caneaplicitly described in a manual. For
instance, a 5'S or QC Story Manual (Standardsyuss @ brief guideline for implementing
improvement activities. These manuals are justajinds and foremen and teams leaders
select their own way to implement them. As we obseérin some cases, workers who
mostly dealt with standards and routines, may acna#ly observe and bring fortinudasor

problems that otherwise would have been lost.
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Finally, at the bottom of the anchor (the arms)regresennon-routinemechanism with a
variety of flexible movements. We observed at legasi different mechanisms that we
consider non-routines. First of all, we found diffiet routines that need some non-routine
that we called:experimentation At Toyota plant, the focus is on many quick, dienp
experiments rather than on a few lengthy procedii@dilot Project team, or Kaizen team
applied QC story Junior workers learn from making small increnaéimnprovements rather
than large system-design chances. Every senpédittaugunior workers how to perform the
job, and then, the latter looked for drawbacks he fprocess, then they tested their
understanding by implementing a countermeasureglilyeaccelerating the rate at which
they discovered “contingencies”, “waste-muda”, ‘fgems” or “interferences” in the
process. This was precisely the workers’ practi€eprmcess improvement, using non-
routines to teach. They could not “practice” makinghange, because a change can be made

only once, but they could practice the processhskoving and testing many times.

Secondly we identifiedbservation practicas another non-routine, which was very similar
to the previous one. As we observed, before anykevotried to improve a process by

experimenting, they had to observe the situatiotmytao fully understand the waste and the
solution before they start. Observation practicesewalso taught by senpais and team
leaders, and it was an essential part of the exgeriation non-routine. There were not a
Manual or Standards to do it; it was a natural fcadough to workers within the Kaizen

culture. Finally, senpais and team leaders alwaywaged workers to observe and to
make reflection-review (Hansei, in Japanese). Thkyays put in difficult experiences

without explicitly stating what or how they werepgpwsed to learn. For instance, when
observing Kaizen or pilot project teams, senpaiteam leaders showed workers how to

observe and to spot drawbacks, wasted effort, mundie process, wasted movements, and
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so on, and they explicitly advised junior workershow to apply improvement efforts. They

became coaches instead of instructors, with a gtrelationship. In fact, you would never

find in any manual how to establish this relatiapsbr when every worker has to stop to
make a reflection-review.

On the other hand, in macro theory analysisve can argue that every ship (organization)
has an anchor. The anchor gives to the ship giahitid rigidity (standards). When we have
a brave sea, the ship has the capacity to lifatienor, and sail with the anchor in the middle
between the surface and the bottom of the seairfem)t The resulting wide space in the
middle represents the non-routines, which concéal@sy boat the ability to be strong and
rigid and sail with flexibility at the same time tarbulent sea. We illustrated that in the

figure 2 below.

—
P

Standards
— -~ .

\ *
Routines ,; > < 3>\
l\ - ,

. Non Routines .

~ .7
* -~ — - -

Source: Own

Figure 2: Metaphor of ship and an anchor: a macrdheory analysis of standards,
routines and non routines in process improvement
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Conclusions

Our case study has revealed that an organizationcombine standardization without
standardization, which means to remain focused fiiciency during the process
improvement approach (standardization zone) whadvihg a flexible zone (routines and
non-routines) at the same time. Using a metaphar¢gnrand macro) we could structure a
discussion about which tasks and processes sheuthhdardized, which should be guided
by roughly defined routines, and which should bppsuted by non-routines. Besides, the
relationships between these three components gawetd plant a viable and strong
competitive advantage in its industrial sector.r€fare, it seems that this framework could
represent a first answer to how Toyota Corporatigoroves and remains stable at the same
time.

Finally, we also confirmed Feldmand’'s (2003) cosadns about routines, in that they are
not inert elements, but that they have the poteftiachange in the internal dynamics of the
routines itself, and of course in the actions drmights of the workers who participate in the
routines. Routines changes were achieved in Tqyeta by making people capable of and
responsible for doing and improving their own pratibn process, by establishing
connections between junior workers and senior wsrkésenpais), by making
experimentation and reflection-review processesd &y pushing the resolution of
connection and flow problems oruda(waste) to the lowest possible levBtandardization
without Standardization®ooking for the answer to the questions raisethatintroduction

of this paper, the proposed metaphor (macro andonticeory) could be a guide to
practitioners who desire to standardize and imptbeg& operational processes in a turbulent
business environment. Future research should aiext@nding our findings in order to
confirm and reject our metaphor (micro and macemtit). Perhaps, more in depth studies in

other Toyota plants in a different context may hefirst step.
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