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Abstract

This thesis aims to analytically describe and as#®s implementation of lean manufacturing
practices by Pirelli Tyre within its Latin Americaimdustrial complex. In addition to a
structured and vast description of Toyota producpanciples and lean thinking theoretical
foundations, a special emphasis will be devotethe¢oEGR project (Especialistas em Gestao
da Rotina), as a strategic tool to be used byttiah multinational company in the upcoming
future, so to achieve a more effective and efficr@sults in daily routine management. This
project, representing a significant component oklRiManufacturing System (PMS) and
primarily geared to plant supervisors and coordirsatmainly consists of helping the firm to
develop the corporate ability to correctly evalutite potential gap existing between actual
and expected results, in order to both understandchtions as well as underlying causes, and
continuously improve company performance througbcess standardization and waste
reduction. Those goals can be pursued by actingvoressential means: technical skills and
behavioral leadership to support each project teanftanced effectiveness in managing
performance indicators across the different factamits, in accordance to KPIs set at the
Head Quarter level. Furthermore, the researchlweilfocused on the peculiar experience of
Santo André plant, where EGR has firstly kicked efith the aim to capture the relevant
changes (on the organizational and economic side)ght to the company, through the
conduction of field research and interviews, whiale oriented to gather evidence,
considerations and insights from all the organaredl actors involved.

Keywords: Lean management, Operational efficiency, ToyotaBction System



Resumo

O trabalho tem como objetivo avaliar e descrevalittamente a implementacao de praticas
de manufatura enxuta pela Pirelli Pneus no seu lexmindustrial da América Latina. Além
de uma descri¢do estruturada e ampla dos princilgigroducédo de Toyota e fundamentos
tedricos do Lean thinking, uma énfase especial dedicada ao projeto EGR (Especialistas
em Gestdo da Rotina), como uma ferramenta esttatgara ser usada pela empresa
multinacional italiana no futuro préximo, de modalaancar um resultado mais eficaz e
eficiente na gestdo da rotina diaria. Este profgte, representa um componente significativo
do Pirelli Manufacturing System (PMS) e, principalme, voltado para supervisores e
gestores de plantas, consiste principalmente edaap empresa a desenvolver a capacidade
empresarial para avaliar corretamente o gap pateexistente entre os resultados atuais e 0s
esperados, para tanto entender os desvios, bem aentausas subjacentes, e melhorar
continuamente o desempenho da empresa por meiadilanizacao de processos e reducéo
de desperdicios. Esses objetivos podem ser pedasguatuando em dois meios essenciais:
habilidades técnicas e comportamentais de liderpagaapoiar cada equipe de projeto; uma
maior eficacia na gestdo de indicadores de desdmp®as diferentes unidades de fabrica, de
acordo com KPIs estabelecidos no nivel central pge&ad Quarter. Além disso, a
investigacdo sera focada na experiéncia peculiaplalsta de Santo André, onde o EGR
comecou como piloto, com o objetivo de captar aeragdes relevantes (no lado
organizacional e econdbmico) que este projeto trqaxa a empresa, atraves da realizacao de
pesquisa de campo e entrevistas, que sdo orientadesolher provas, consideracdes e

opinides de todos os principais atores envolvidos.

Keywords: Lean management, Eficiéncia operacional, Sist€oyata de Producao
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1. INTRODUCTION

1.1 Introduction

In the current economic scenario, it's definitelsitical for each firm to develop and
consistently adopt a leading change approach.dt) flae challenging struggles all the firms
have to cope with, turn to definitely be a functioha rapidly growing landscape, mainly
characterized by a worldwide integrated commurocgti continuous technological
advancement and widespread competition. In thisesdren, even the way a firm is managed
can vary over time and according to the economiirenment at any period of time.
Generally speaking, in fact, the real lasting vadfia company really lies in its capacity to
both change year in and year out and strive to tadaplf as much as possible to the
surrounding context, so to achieve a sustained etitive advantage, not so easily replicable

by other players.

For all these reasons, lean thinking can thergfoose to be a valuable mean, for a given
company, to stay competitive in the long term bgragly evolving its managing methods, in
order to achieve a better efficiency, productivatyd high quality standards in services and
products. All the practices and techniques that bel explained later on were successfully
tested by companies like Boeing and Toyota and lgeewpestigated by researchers as
Womack (1996), Jones (1996) and Liker (2004), amalhdnitially started as a breakthrough
in factory management and aimed at pursuing griéaiemcy by reducing wasteful non-
added value activities, lean thinking moved soobda companywide approach, oriented to

trigger the overall firm improvement at any levebgess.

1.2 Analytical approach and objectives
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The thesis has the chance to practically experiraedt apply the described practices and
techniques to a real case study, represented y@ieimplementation by Pirelli Tyre Brazil.
In fact, the emphasis is focused on the vivid edeof describing the sequential steps of the
project realization, underlining peculiar challeagend criticalities faced in progress, and
finally portraying the results deriving from EGRteance within the daily factory routine.
Besides, a further essential aspect of the anatggiards the chance to understand whether
lean approach, in operations, can effectively regme a feasible alternative to be
implemented by those manufacturing firms which wohbpe to play a significant role in
their industries and achieve steadily growing ressul the market environment. In particular,
the ultimate goal consists of accurately assedstiyg the actual impact of EGR project on the
organizational and economic sphere of the firm, @sgkecially gathering evidence about the
potential sustainability of the improvements anddigs entailed by such lean based project

on a medium-long term horizon.

1.3 Structure of the thesis

Because of the special orientation to operatiossles, this thesis primarily focuses on lean
manufacturing practices, drawn from the outstandpgyformance of Toyota in the
automotive sector and theoretically postulated hychi Ohno (1988), the father of Toyota
Production System. Considering then lean approach systemic modus operandi within a
certain business, the most relevant goal of tre §ection consists of firstly addressing the
prominent features of Lean manufacturing theoryuhgerlining the most important values
and principles: from one-piece flow concept to H#agious waste typologies, from roll-out

practices to employees’ engagement within the priter.

Thus, in the second section the thesis addresseiitwlamental issues and preliminary steps
which turned to be critical and strategic to Pirdlyre in walking the challenging path
towards a lean identity. More specifically, thelita enterprise firstly adopted the Total
Productive Maintenance system in all its factomesldwide, and afterwards renewed the
entire manufacturing system by launching the PM&I({IPManufacturing System), therefore
showing a true expression of commitment to the igdbmm of lean practices.

In their third section, the paper goes through description of the specific analytical

methodology used to conduct the investigation ofiREoject. Indeed, the fourth section is
11



oriented to analyze the Pirelli case study throdigl conceptualization and subsequent
implementation of EGR Project. In so doing, thesthehen moves to evaluate the impact of
such initiative on the whole organizational struefuiconducting a field research on the shop
floor, and finally explaining not only if and to whextent EGR project actually worked out,
but also highlighting challenges and difficultie;mceuntered during the course, and
supporting the investigation with the valuable cidmttion of employees’ personal

experience.

The fifth and sixth section aim to discuss the ltssattained from the research conducted, and
provide considerations and insights about bothrékelts of EGR experience in Santo André

plant and possible solutions for future improvement

2. THEORETICAL BACKGROUND

2.1 The Lean way in Manufacturing Companies

According to prominent researchers like Jones amum@tk (1996), the lean approach
represents a serious attempt to radically transfoinen manufacturing world, by then
embracing and involving each of its aspects, froomsamers’ preferences to sectors’
profitability, up to the traditional idea of workikewise, it also turns to be a valuable weapon
for company social improvement, by addressing atugsues such as the quality of
workplace environment, the leadership and divensignagement, the employees’ sense of
accomplishment and their commitment to firm’s atieg, policies and goals. Indeed, lean is
about trusting and believing in people by investingtheir improvement, creativity and
empowerment, regardless the hierarchical positidetmnging (Liker, 2004).

Soon come to light in the early 80’s, the Toyotaywamanufacturing quickly showed up its
originality and gave to sector specialists theifgebf a very stable and consistent model to
be followed from that moment onwards on how to befficiently manage plant daily
activities, achieve world class quality excellenoeproducts and increase the company’s
degree of responsiveness to final customers (LR@94). The so disruptive impact of this

12



approach is mainly due not only to the adoptiovaltiable practices and tools such leveled
workload feijunkg, one piece flow operational process, kaizen arnbgsoduction systems,
but especially to the striking cultural transforinatwhich involved the company as a whole.
(Liker, 2004). In fact, even though the former ameans whose utilization is critical to
achieve a lean based business format, they ararbmdre easily managed and practically
implemented when compared to the latter, as powkrfers of a revolution realized within
the company's identity and intimate nature (Lii2804).

In addition, performing a strong initiative to autal change throughout a manufacturing firm
involves the need to interface some sensitive andial dimensions like corporate

philosophy, employees” integrity, engagement armdnsitment to work. In fact, differently

from practical tools and techniques, whose fundiibyis easier to directly learn and transfer,
(even across different plants or companies), ptppanderstanding the employee’s values
and, if necessary, intervening for the better, regua deeper effort in developing a forward-
looking strategy, growing a leadership spirit aedding the conviction of a firm devotedly

oriented to learning and continuous improvemenrk€t,i2004).

2.2 The Toyota way: Differential features and sucss factors

Since its birth, Toyota has always been strivingaoy forward and cultivate over time a well
structured and distinctive business model, not dnjypursuing satisfactory economic and
financial results but especially creating positieeternalities and providing considerable
benefits to its surrounding community as well amlficonsumers. Thus, in addition to daily
working to make its competitive advantage sustdealm the long run, the Japanese firm
concentrates a relevant emphasis on the priorigste#blishing practices, beliefs and methods
to the extent that they can vividly represent & engine of such outstanding performance
and shining success. As a matter of fact, the #@ffeoperation of all these mechanisms and

tools to be set up, definitely depends on theirsjgeeople (Liker, 2004).

Undoubtedly, are the employees, no matter whahibearchical level, to firsthand activate
and manage the functionality of such practices ftgnointeracting with one another,
constantly feeling a sense of urgency in tuning anggularity within the plant, fastly

resolving problems arising from time to time andrgig a feeling of continuous growth and

incremental improvement within the enterprise (LjkB004).Hence, since representing a
13



renewed cultural mentality, and not merely a pcattreliance on technical devices, Toyota
way underlying principles definitely entail an hegh and not lower, degree of people
involvement throughout the whole company; in sandptheir role and responsibility turn out

to be essential and absolutely crucial for thel fieault of the whole challenge.

Going forward in this direction, it would be usefol mention that, differently from previous
manufacturing business models, the lean enterfuias out to be far more dependent on each
of its employees, because of the remarkable impoetaovered by human resources, from
executives to equipment operators, in masteringy faurrent progress as well as future
improvement paths. In this way, an employee-origntempany, carefully managed by
motivated and committed people, can easily devslmpe of the most important skills in
order to both ensure steady growing outcomes asml @b well beyond the targets set by
manufacturing companies in the past. Those requiapdbilities include: sense of continuous
urgency in detecting and immediately settling peots into the factory, substantial focus on
product quality and its preservation over timegmsty and tireless attitude to problem solving,
orientation to work-in-team and, at last, widesdrdandency to the drastic removal of

inventories, possibly replaced by smaller buffesated close to work-cells.

All in all, the entire Toyota way has been evohadund fourteen different principles (Figure
1), which together represent the real secret aadstiategic infrastructure of such a lasting
success in automotive industry. Those principkestjfiying the serious enterprise commitment
to build up a new type of organization based ontinaous improvement and efficient

problem solving, support the Japanese company ghréaur broad dimensionsong-Term

Philosophy; Process; People and PartnarslProblem Solving.

14



* Continual organizational leaming through Kaizen
» Make decisions slowly by consensus, thoroughly
considering all options, implement rapidly (Nemawashi)

solving
{Continuous % * Go see for yourself to thoroughly understand the situation
improvement (Genchi Genbutsu)

and learning)

* Respect, challenge and help your suppliers

Toyota’s
ems

* Respect, develop and chanllenge your people and teams

People and partners

(Respect challenge
and grow them)

» Grow leaders who live the philosophy

» Use only reliable, thoroughly tested technology

o Ulse visual control so no problems are hidden

» Standardize tasks for continuous improvement
Process » Stop when there is a gquality problem (fidoka)
(Eliminate waste) ¢ Level out the workload (Heifunka)

 Use pull systems to avoid overproduction

e Create process "flow" to surface problems

» Base management decisions on a long-term
philosophy, even at the expense of short-
term financial goals

Philosophy
(Long-term thinking)

Figure 1 - The Toyota 14 Management principles
Source Liker (2004)

2.3 The impact of Lean thinking on manufacturing: The Toyota Production System

On the other hand, the TPS (Toyota Production 8ysteepresents the Toyota shop floor
approach to manufacturing and can be generallytiftehas the complementary structure of
Toyota way in order to ultimately frame and figung the company skeleton. In other words,
it depicts the most effective and high-performanuadel of plant that a firm can pursue by
strictly following practices and rules underlyiniget Toyota way. (Liker, 2004). Moreover,

applying some or all of the Toyota principles doe$ necessarily guarantee a company to
achieve the satisfactory lean targets it expesiede its most effective of such manufacturing
approach definitely depends on several causal m™tivaich as firm environment, type of

industry, employees’ commitment, etc. (Liker, 2004)

Developed after the Second World War, in Japas, rttanufacturing system quickly became
famous all over the world for its flexible operat&d system, quality and astonishing
efficiency. Such production approach, still legiitaly holding a vivid sense of uniqueness,
can rely on a smoothly process chain, which isgauly consumer demand and mostly based
on cellular manufacturing. Thus, the strong emphagmsit on flow turns to be the very
differential feature of such an innovation brea&tigh, whose two main spotlights are
characterized by a “demand sensitive” operatiomatgss and a fervent corporate culture,

constantly oriented to incremental improvementsfamitful challenges (Liker, 2004).
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Therefore, the lean mission to waste removal, baéybeing included into the company
bearing structure (the TPS) shows up its vivid ptgé by contributing to value creation and
improved efficiency within each plant. Those lagb tgoals can be achieved by following the
TPS house diagram, legitimately recognized asrdmad of reference of Toyota’s perspective
(Liker, 2004). The reason for such domestic archit® in representing Toyota’s attitude to
manufacturing, has to be found out in one sigmnifidaterpretation: the strength and stability
of the house, as well as the effectiveness of ot way, depend on its foundation and
pillars. In these terms, a place of special releeals assumed by lowest cost, shortest lead
time and best quality in product, along with highpdoyees’ morale and satisfactory results in
safety (Liker, 2004). Two other fundamental and essary columns for the overall
consistency of Toyota’s mission lie in just-in-timpproach to production scheduling as much
as the employees’ goal of making the product rtgbtfirst time, in such a way as to prevent
defects go through the production chain. Furthemeints that definitely enriched the quality
of Toyota’s value proposition are then given bysten to standardization (in processes as
well as in metrics), long-term philosophy, visuadmagement and leveled production volumes

(as a result of scheduling activities).

2.4 Lean Thinking at Toyota: What really makes diference from the other firms

According to McBride (2008), many firms have beargely attempted, over time, to adapt its
operational policies to Toyota’s lean practicestaet, the most common solutions have been
regarded the reliance on the assistance and hepfydort of an outside source as well as a
kaizen event or training session. Those initiatiesyond trying to facilitate the firm’s
approach to lean manufacturing, have been accameplithrough the implementation of 5S
standards, tool boards on the shop floor and samleelr valuable drivers. In the mean time,
the quality and effectiveness TPM programs was meéd by constantly updating the
schedules for preventive maintenance. Thereforhoadh a considerable number of
companies has been tried so far to pursue anegifitean identity, the very crucial obstacle to
such ambitious achievement has been representathbgigers’ lack of ability in creating an

authentic lean cultural framework within the firtd¢Bride, 2008).
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In fact, even though a certain company tries tdicafe as much as possible the operational
patterns developed by Toyota Production Systestillitdoes not grasp the intimate nature of
the combinations among its underlying componeniteefl.2004). Hence, lean dimensions are
not simply stand-alone entities, but they triggeatsfactory improvement as a result of their
joint interrelation and fusion. In the same waylasely happens, the firm only mechanically
put in place some of the lean pillars, thus failitngachieve the vivid comprehension of the
most powerful principle: the continuous improvemasitthe driver to sustain lean production

philosophy on the long run. (McBride, 2008)

Shifting the attention toward the best lean prextér, it would be convenient to point out
that, at Toyota, regardless the hierarchical lesfebelonging, every employee is deeply
committed to work and learn, by daily figure ouagtical solutions as much as creative ones.
In other words, within the Japanese firm, everysperis constantly trained to both adopt a
pragmatic perspective toward problems and conctiyrdésy the foundations for a fruitful
creativity on the shop floor (McBride, 2008). Fuetimore, in setting up the production chain,
Toyota accurately select the most talented andtasg employees, and frequently challenges
them to rise up throughout their career paths. dndsing, the entire organizational
infrastructure and all functional branches, frommlam resources to sales, from finance to
marketing, are then shaped in such a way as torerbka faithful adherence to corporate
identity and foster significant commitment to impeointernal processes and the level of
responsiveness to final customers. For all theasores, strongly investing in this direction,
Toyota definitely proves to be a learning organagtwhose cardinal points are represented
by teamwork, discipline, high employees’ motivatiand tireless tendency to improvement.
Indeed, in contrast to firms’ traditional attitutte quickly move across different operational
standards, Toyota clearly shows up to be a suietdenple of learning company, which does
not only carry out a continuous improvement mindgstit is especially focused on sustain it
over time, thanks to the involvement and full papation of the whole workforce (McBride,
2008). As a proof of what stated so far, the nattgault of a corporate entity which is
continuously oriented to encourage and reward iatiom and improvement, is actually
testified by the fact that 90 percent of the ideas/ided and brought by Toyota’s employees
are effectively implemented (McBride, 2008).

2.5 Lean thinking: Much more than merely acting onthe shop floor
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If applied to manufacturing sector, lean thinkingesis to assume the semblance of an
innovative spirit striving for applying simple acdst effective solutions to factory shop floor,
by observing the entire value stream flow, direftbm the final customer perspective (Liker,
2004). In fact, only doing it this way, it would leasible to both properly distinguish value
adding activities from non-value adding ones, aicd tthe correct countermeasures in order
to rationalize and efficiently clean the whole eptese operational process. As a matter of
fact, lean thinking came out of the intention t@wege the route so far used in manufacturing
and firmly establish a new way of both looking la¢ fproduction cycle, so to keep distance
from craft and mass production (Liker, 2004).

More specifically, the former approach bases ite danctionality on skilled and experienced
employees, relying on essential but flexible tdolexactly meet customers” needs, whereas,
according to the latter, big volumes, by far mudjhbr than required, are made by unskilled
employees through costly and inflexible means (Lik004). Thus, counteracting and
opposing the two positions described above, it @dnd also interesting to point out how the
paradigm of lean was not framed as a well strudtared methodical concept since its birth,
but it has only undergone the appropriate adjustsnand improvements over time, up to
assume the most suitable shape to current induysétiameters and production metrics (Liker,
2004).

Hence, going forward on this issue, it is worthaildsng the crucial evolution that has seen
lean thinking as the absolute protagonist on mantufeg stage. Most of the emphasis will
be then focused on the shift of lean concept framchnical tool for factory improvement up
to take on the traits of an overwhelming hurricahat involves the entire company
infrastructure. In fact, such transformation patmade up of four subsequent stages (Hines,
Rich and Holve, 2004), that are supposed to bentdkethe firm throughout its industrial
storyline, so to ensure the effective accomplishnoéra steady growth path. Indeed, those
steps turn to be also related to the increasingldpment, inside the company, of a learning
attitude as the underlying base for long-term ss&ce&uch four steps, describing the
substantial evolution of the company from a vemhyestage up to touch the corporate culture

and acquire a lean identity, are described asvistlo
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* Knowing organizationbased on the awareness that there is only om@alpivay to
succeed in manufacturing and it coincides with lapproach, achievable relying on

the introduction of work cells and waste removahirthe shop floor

* Understanding organizatignmainly characterized by a strong attempt to cecd
and enhance the culture of the firm, by defining thost relevant corporate values
and managerial principles. Anyhow, within such ioyed organizational

infrastructure, lean thinking maintain its role relgron the operational side yet

» Thinking organizationwhere lean begins to take on a larger surfacesafje and
application, becoming a crucial tool for making #werprise rethink valuable and
feasible solutions for the effective improvementoas the entire production chain.

* Learning organizationthat definitely comes out from the combinationtloé useful
statements underlined so far and finally contrisute shape the daily company
improvement according to the appropriate reliantéean practices in core business
areas: in this case, the emphasis will be not tmtyused on assembly line, but on
those fields which reveal to be fundamental fortangg competitive advantage in

the up coming future.

At all times, thanks to the effort towards one pidlow implementation, Toyota has been
proven to successfully pass throughout those ftepss consistently incorporate the ideal
model of the lean enterprise and root out the itgtaf waste from its factories’ shop floor
(Liker, 2004). Moreover, up to now, a negligiblenmoer of firms has attempted to take, with
partial and debatable results, such ambitious pdtich will turn out to be a relevant
guideline to achieve a lasting success in a fuao@omic juncture marked by aggressive,
fierce and variegated competition, widespread tecyldo cost reduction and continuous
product innovation. In the following sections, thaper will go through the analysis of the
core features which are at the base of lean thipKoy considering it not only as a new
attitude toward operations but primarily as a neadrmap for overall firm improvement. In
this way, the one-piece flow dynamics can then dedklieir exclusivity of use in
manufacturing and act on various business frontsn foroduct launch to design, from order

taking to delivery.
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Therefore, a so brightening approach as lean thgn&ntered the industrial environment with
some principles that deserved to be correctly ansistently applied on a daily basis so to
purify as much as possible the value-added flownfadl those activities that slowed down
and hindered the transfer of materials from upstréa final customer downstream. As a
matter of fact, the described wastes are deeplynfidrto firms and need to be radically
removed, in order to pursue a better effectiveragsk a faster flow of materials within the
plant. To do this, it would be important to rely tme concept of one-piece flow, as the
revolutionary idea of optimizing all factory prodive drivers (from people to machines, from
facilities to materials) to the extent of achievisgbstantial results in terms of remarkable
performance, higher product quality, cost reductind resources saving (Liker, 2004).

For all these reasons, instead of being adopted biygle branch of the tree, it should be
appropriate to approach lean thinking as a compateydimension which could definitely
achieve its deep functionality when applied to thleole firm, therefore making all its
functional pieces work out and getting a satisfgctutcome in terms of total effectiveness.
In other words, lean thinking can turn to strongigbrace all the company fields by shaping
innovation and change within the corporate infragtre, from back office activities to
delivery management, from order taking to proddetgelopment (Liker, 2004).

Moreover, such innovative attitude towards the w&ymanufacturing proves to underpin
strong cultural transformation inside the firm itssince it both involves the active role of all

elements that make it up and mainly entails a eddicange of mindset.

2.6 How to become lean: A five-step process

Making a firm become lean requires a serious comernt to change and a natural
abandonment of the previous perspective, represdmyt¢he mass production thinking. Then,
the adoption of such new path can be better splitie and developed by following five

sequential stages (Lean Enterprise Institute, 2009)

* Assuming the final customer standpoint, while aaligffinding out the real value for him

and separating it from wasteful elements withinghgre production chain.

* Figuring out, for every single product and senacgiven firm is supposed to market, the

complete set of phases lying between the produnteg to its physical realization, passing
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by the activity of information management, partaly critical to orders collecting and
delivery scheduling. Most of the time, the act abgerly investigating, alerting to wasteful
elements inside the value stream shows up couniles&nesses inside the manufacturing

system and therefore underlines worthy chancespfavement.

» After detecting all the aspects that are worthyeihg removed, the next step refers to
ensure the purified value adding activities to fl&®f course, to achieve those results tends to
be a function of a peculiar attention paid to evsingle detail into the entire production
process, so to pursue the expected eliminationoafesbarriers to fluent flow such as

downtimes, waiting and some others.

* Moving forward, it would be worth establishing pbksed production systems, aiming to
provide customer with desired products only whemlaees the order. In so doing, further
sources of waste, like inventories and obsoletésp@anong all, can be easily cut out. As a
matter of fact, this cleaning initiative definitegnables the firm to free up resources which

can be wisely used in a logic of greater efficiency

* Having achieved such significant gain in efficientdye firm can then move along the
path to quality excellence and perfection, attdmdy continuously promoting the zero
defects policy, focused on the steady and increah@nprovement of each cause of defect.

2.7 From mass production to lean production approat. Reasons for transition

and the evolution of lean concept

It would be also worth saying how lean concept el and changed from its initial
theorization. In particular, before starting expigrinto detail the lean theoretical framework,
it would be convenient to build up a structuredcdigsion of the older traditional mass
production thinking, in such a way as to evaludte main differences, criticalities and
valuable features of the described production m@dg&er, 2004). Thus, while lean thinking
finds its real significance in the Toyota Producti®ystem as a vivid example of one-piece
flow effective functionality, until a short time aghe mass production approach represented
the ultimate standard for most of manufacturinghirand loosely consisted of grouping and

collecting equipment as well as employees accorttiregdimension of similarity. Therefore,
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according to Liker (2004), the expected benefitsso€h operational framework can be

summarized as it follows:

* Great flexibility observed in scheduling activities, in a way that plant is able to afford

and cope with unpredictable variations in productrolumes.

* The chance to gaiaconomies of scalelue to company desire to achieve both maximum
equipment utilization and minimum cost per unitergfore complying with productivity

optimization policies and best practices definition

Beyond all the valuable contributions stated spdae more aspect worthy of being analyzed,
refers to the fact that, given a clear separatieiwéen areas and departments of the mass
production-based factory, concurrently with eacbleyime, materials as well as informative
resources would be supposed to flow very frequeinti;n one department to another, up to
the point of necessarily establish one more fieldemployees specialized in products

handling, material transportation and informaticaansmission.

Nevertheless, according to efficiency metrics, thaterial transportation mode across
department would only correspond to once-a-dayisibgtch, so to cut out the overall cost of
material transfer as much as possible (Liker, 2004us, although all apparent benefits
obtainable from mass production approach, havitapla to such production system through
lean eyes suddenly allows highlighting a huge cit&VIP (Work in Progress) inventory,

mainly due to overproduction waste and long waitiimges for material inside the factory

area. All these factors considerably decrease¢heeded value to the final customer, prevent
the production chain from flowing regularly and ceal some drawbacks into the factory,
like big batches, that are positioned in spaceschvitould have been more efficiently

managed otherwise. All in all, as described sotfa, high volumes to produce, the low unit
cost and the effort to standardize necessarilyirequcompany to rely on a large amount of
space as well as financial resources, low qualibgdpcts, extreme standardization. All these
factors obviously make the company quite inflexitdethe variance of demand preferences

and almost reluctant to the new (Liker, 2004).

Indeed, differently from traditional mass produntihinking, lean thinking provides the one-

piece flow concept, according to which every singleduct does not have to necessarily go
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through different departments during the cyclecaithis only makes up non-value adding
activities and lengthens the lead time of plantcpsses, above all. As a matter of fact, the
natural result of such a disruptive innovation iarmafacturing is represented by the creation
of work cells, differentiated by product (Liker, 9. In so doing, the vivid attention of plant
managers definitely moves from traditional massdpobion focus on process to a deep
emphasis recognized to the real lever of compasylt the product and its value delivered
to customers. Thus, cellular manufacturing, asafritbe most prominent innovations brought
by lean thinking, therefore represents an effectivategy, for a given firm, to firstly get rid
of those wasteful operations within the productatrain by modifying the plant layout and,
secondly, remove all cost items due to the exigt@henefficient stock takings (Liker, 2004).
As done with mass production features, the samiebeaildone with regard to lean thinking
and one piece flow framework, so to briefly show tlyg most relevant strengths and
impressive peculiarities of such waste-free atétutherefore, according to Liker (2004), to

work in factory by following one-piece flow dimensi means:

» Ensure quality productigrby constantly monitoring and controlling the emfprocess, as
well as detecting immediately eventual productgularities and nip root causes in the bud,

so to prevent them from occurring again in thereitu

 Lay the foundations and support a higher produttjvby looking at a waste-free
operation flow within a single cell and more easdlyaluating the correct allocation and

utilization of work force, on the basis of an estted level of production.

* Provide tangible flexibility to the whole systelny producing exactly what the customer
asked and better reactively responding to unexgeatel potential variations in terms of

production mix, as a function of final consumerfprences.

In addition to the significant benefits describdmbwee, other valuable externalities attainable
both by assuming lean perspective and by removiagtey are related to the chance of
making available more space into the plant to ks beed up so to create value, strongly
reducing inventory costs, ensuring greater safethe workplace and, finally, improving the

quality of work environment, employees” satisfattiengagement and commitment to firm
(Liker, 2004).
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Going in depth of lean dimension, one more disiwecteature within the model is related to
takt-time. Such indicator basically sets the mdstient pace of production, obtained by
dividing the monthly volume by the time actually tiked per month, in such a way as to
determining the approximate rhythm at which finalstomers acquire company products
(Liker, 2004).

Thus, according to takt-time, an effective one pilow based process should be supposed to
run at a certain speed in order to comply with &séimated volume pulled by demand,
therefore preventing the entire operational chaiwmf the risk of overproduction and
bottleneck. In other words, to make a company dapabperforming the desired takt-time
means to put it in a position to deeply streamliseoperational cycle, by purifying it from
countless wasteful activities, to discover and kjyidix points of inefficiency, and finally to
more easily achieve satisfactory results in terfnsost per unit, lead and delivery time, high

guality standards.

As a demonstration of what was said earlier, iladinitely disarming the truth that, only a
few decades before the operational revolution dnolny lean thinking, almost all of the
business processes had only a meaningless andjibbglgquote of value adding activities
(about 5%), whereas the big portion was represemyeaion-value added ones (about 95%).
(Liker, 2004). The main reason for that refers e adoption of an awkward production
system, better known also as batch-and-queue nodeiditional mass production approach.
By applying such operational dynamics, considerabtervals of time, due to materials
waiting between different factory departments, éarout to be unnecessarily wasted and the
overall outcome can be inexorably summarized bydke of value, both in terms of time and

effort.

2.8 The Lean Way: A crucial driver for lasting sucess and steadily growing

results

In the current business landscape, efficiency erafons tends to be a key element in such a
way as to remain firmly in the market and primardyoid unpleasant and downward
economic trends (Liker, 2004). Together with tlyst, it is worth claiming that, in order to
take the right path for achieving both long-terntccass and lasting competitive advantage,
there are some relevant variables which are deRnitritical and absolutely useful:
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continuous improvement in processes and incrememtal/ation in products, above all. Both
goals can be achieved by paying great attentiorihéo following elements: improving
processes and activities as much as possible, mgpfkr best quality in work environment,
seeking for functional and cost effective solutidostechnological improvement, sowing a
company concept which is daily oriented to learnd,dastly, banishing any nature of waste,
in terms of resources, time and effort (Liker, 200%s a matter of fact, although most of the
companies would instead concentrate their daily hesigs on the highest return on
investments and cost reduction on the short ritha@se purposes described above are grown
by Toyota on a long-term perspective, accordingdch it is by far more profitable to bring
to success a company model, that incessantly sttovactively involve its employees, push
them to the maximum result, and create value foitsakurrounding stakeholders, from the

economy to society, from customers to supplierkgL,i2004).

2.9 Waste in management work: How to root it out ad create value

In Toyota workplace, waste can assume three diftei@ms (muda muri and mura) and
attempting to remove all of them is not only a plsarturrent priority but also a fundamental
duty for a better future improvement in the openadi activities of the whole company. In
particular, it would be convenient to go in deptleach of these three typologies and explore
their most relevant features. Firstipudarepresents the most significant category of waste,
which most negatively impacts lead time, space ifmentory, long waiting times and

unnecessary movement of material within the plasd.a

A further typology is depicted byuri, which regards the effect of maximizing the uélibn
rate of both machinery equipment and human ressubgepushing them up to the limit, so to
result in unpleasant results in terms of low-qyghtoducts and lack of safety. Moreover, the
third important source of waste is given bhra whose peculiarity can be traced to the
instability of production system towards the fluating trend of demand, sometimes leading
to overproduction while sometimes to bottlenecleeff. Being also the major root fmuda
such irregularity can be mainly due to either in&rproduction inefficiencies (high
downtime, existence of defects, etc) or companyilita to forecast future volumes. In this

sense, it would be a reasonable solution, for iting, to rely on a set of productive resources
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that can be functional to effectively meet a peédkmaximum demand, so as to be also

sufficient in easier circumstances.

Indeed, since the primary focus of Toyota liesaakisng for waste, detecting and banishing it,
from the depths of its experience within the fagttine Japanese firm found out and theorized
seven main typologies of muda, namely as non-valdding activities, which are listed

below:

» Overproduction it basically means to produce more than whatltegtom customers
orders. It then triggers the creation of storagasarms well as the higher cost of transport

of material across inventories and inside theofgct

* Waiting include all those time intervals that are notdus® the realization of products,
then delivered to final customers. Such wastefalatision can be due to a number of
potential factors such as machines downtime, etk or overproduction occurrences,

and other negative cases like delays in processditd stock-outs.

* Unnecessary transporis particularly due to the huge effort made tagaut the entire
production process and, at the same time, moveures® (raw materials, semi-finished
and finished products) along the chain.

» Qver-processing or incorrect processing occurs when a set of activities, although
clearly wasteful for the purpose of final produstimplemented anyway, or alternatively,
when the process turns to be imperfect and inefficiowing to poor equipment and tools

available in the plant.

» Excess inventoryit arises from a series of criticalities rangiingm high transportation
costs and risk of obsolescence to process poteadgialy, production instability toward

demand variations and massive storage of materials.

* Unnecessary movememnggards the execution of useless efforts by epegle within the
factory and during the production cycle, such atkivg, waiting and many other non-

value adding attitudes.
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» Defects whose creation is reflected on a series of télsks rework and replacement)
and their execution involves spending further kimdseffort, so that the firm would

succeed in effectively recovering the quality sfproducts.

According to Liker, it would be worth adding one madype of waste, namely as theused
employee creativitywhich can be framed as a large period of compéeyspent without
properly taking into consideration, valorizing amehefiting from both individuals’ creativity
and countless chances for learning and profitatlgroving the enterprise as a whole. Such
company’s lack of ability in effectively taking theest out of human potential can then
generally lie in various causal factors such ashhigprkforce turnover, clumsy hiring
techniques, demotivating work environment, inadégua inexistent orientation to on-job

training, weak workflow.

Moreover, the source of waste that is evaluatetth@snost critical to root out, is represented
by overproduction, because its occurrence autoaibticequires the company to take
corrective actions and initiatives in terms of niementories construction and freed up areas
provision, inside the factory. Indeed, such inducedintermeasure, beyond building up
storage buffers between production processes, pdaysucial role in undermining the
organizational atmosphere and gives way to a sogmif reduction in employees” motivation
and commitment to make continuous improvement emisthappen in the operational field.
In so doing, people within the firm tend to be @itand satisfied with the current situation,
good but not optimal at all, rather than rolling their sleeves and striving to improve the
daily life of the factory. All in all, waste remolvaecessarily represents the starting point to
rethink value delivered to final customer, since kighest quality in products flows naturally
from a better efficiency in processes and then ecessful attempt in the reduction of

operational costs.

2.10 Standard is the way: Creating value basing odaily routine management
principles

In Toyota’s perspective, standardized informatie veell as standard managerial tasks
represent important drivers to ensure not onlyabtleievement of the objectives set by the
company but especially keep the firm on a path asftiouous improvement and growth.
Indeed, a necessary and sufficient condition fergloper functioning of these dynamics, is
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given by the full awareness and belief, on the padompany users, about the usefulness of
such standardization practices, which are supptuskd framed as a crucial tool for achieving
high efficiency, quality excellence in productsgyention of accidents inside the factory.
Thus, being standardized in Toyota seems to assuditferent meaning from the common
acceptation of a fix set of activities that haveb®faithfully followed in a certain order of
execution. In fact, according to the Japanese fastandardized task is basically made up of
three prominent features such as stocked amoupttoolucts, defined sequence of processes
and takt-time, which was previously described. didiaon, a strong relevance tends to be
taken by positive externalities and the propuldiveist exerted by standardization factors
towards the company employees, in terms of a mogoe/ering and collaborative workplace

rather than a conflicting and degrading corporatgrenment.

As a matter of fact, a standard in Toyota has adiet merely framed as a vehicle to achieve
efficiency through repeatability induced on the sHlmor, but, on the contrary, it actually
belongs to each of its employees’ daily attitudevtwk, by taking on the traits of a key lever
for achieving a defect-free production, and schis tvay, high quality results reflected in the
final product. In addition, implementing standaedian practices on the shop floor, as well as
in factory equipment or product design, shows gpgiteat significance in properly setting
down the process flow within all its features amdierlying components, so to create a solid
surface of operational structuring and technicgbestise that will turn to be valuable in
triggering constant improvement and important atities for the better state of the whole
firm. In this sense, after having accurately enduttee definition of all the standardized
dimensions of reference, there will be the chamcédth make interesting upgrades to the
organizational architecture and take correctiveioast when potential shortcomings or

inefficiencies are detected in the system.

Yet, the major drawback of relying on standardizetrias and principles for company daily
management mainly lies in the risk of freezing éinéerprise excessively, due to the creation
of inflexible bureaucracies, top-down control syséeand weak communication flow existing
between hierarchical levels. As a consequence oh suncomfortable constraints, the
resulting firm profile would turn out to be reluntao change, deeply static and suitable only
in contexts of great stability and low technologieavancement. Differing from those
unpleasant consequences, Toyota has proven overttinboth successfully bear with the
possible dangers related to the implementation tahdardized components inside the
28



company, and on the other hand, position itselhenmiddle of a continuum between organic
and mechanistic organizational identity.

Besides, Toyota appears to be a self-balancing anynm the surrounding environment and
competitive landscape, since it well succeeds pingpwith those two contrasting dimensions
in such a way as to foster company improvement eartthnce organizational identity, by
consistently relying on bureaucratic and standadiimetrics as much as more flexible levers
for its daily management operations. In fact, beduagluated on two analytical criteria such as
nature of bureaucracy inside the social infrastmectind rate of bureaucracy found out on its
technical side (Adler, 1999), Toyota Production t8ys can be framed as a “enabling
bureaucracy”, since it constantly triggers empley@epowerment and self-reliance, makes
rules work as guidelines rather than imposing besriand, finally, allows hierarchy to
facilitate and promote company orientation to l@agnThus, enabling procedures practically
serve to support the daily duties and tasks of eaunployee, by involving workforce in
setting best practices, monitoring and checking th&n activities in the enterprise.

Therefore, assumed the existence of such a duat identity inside the company, another
long-standing and relevant issue, however critycedlated to company performance in the
current scenario as well as in the short-term &jtuefers to the crucial decision on how to
properly define a favorable compromise betweerdrggandardized metrics for employees to
be followed and bursts of boundless creativityhaligh always linked to appropriate and
feasible targets of quality and cost. Moreover, hwittgard to the effectiveness of
standardization within company operations, standaddpractices should be rather conceived
both as useful guidelines for employees and neadbsadjusted according to the typology of
process or company department to bring under alesipgrameter of execution and
evaluation. In this sense, a most repetitive dicstask would be differently regulated from a
more flexible one, since company purposes still ailamthose designed to achieve
overwhelming results, but through a constant adiaptéao some peculiarities and distinctions

observed within the organizational engine.

Indeed, even though workers are the ones suppodeelquently check and update standards
within company processes, in some companies they ha time available to afford such task
and so it follows that standards are set by thadigs and automatically imposed to workers.
Nevertheless, dropping the fallacy of this aspélsg crucial point for standardization
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effectiveness lies in the firm ability to shapecdiaborative work environment, within which
employees reciprocally compare their ideas, proyidesonal insights and suggestions, feel
deeply involved in a real change initiative. Farftence the single employee starts taking an
active role into the organizational infrastructuiraposition criteria and top-down decisions
tend to fall into disuse, while the possible soaroécontrast and friction can be concurrently
replaced by a cooperative work environment, whedévidual motivation encourages fruitful
knowledge exchange and sharing of best practicdsideas. All in all, each employee’s
empowerment is the very starting point for ensuting implementation and maintenance
over the years of a corporate identity based onirmeous improvement, personal growth and
innovation (Liker, 2004).

2.11 Visual Management, Control and Discipline onhte shop floor

Moving forward, another feature to be underlined ayota operational model is given by the
development of a visual control approach, as a weayegularly keep under control all
company features as much as performance indicadusate employees at best practices and
easily detect problems and irregularities on thapdtoor as well as anywhere else throughout
the firm. In other words, visual management devidesply contribute to value creation by
figuring out a comprehensive company road map utgfnovhich each employee can seek and
obtain accurate information on how activities anqebrations have to be properly executed
(Liker, 2004).

Besides, an higher clarity of the displayed infotiora may thus allow not only to monitor
over time the state of operations, equipment atilan rates and trend of factory indicators,
but especially to find out possible performance sgary quickly and take timely
countermeasures to prevent future misalignmentdamtions from the set standard.

Such Japanese attitude to the effective and deteilenitoring of business activities has its
roots in 5S, which consist of a set of initiativaasing at achieving quality excellence and
efficiency through waste removal (Liker, 2004; Waka Jones, 1996). Such program is
then made up of the following five types of actidasbe fulfilled in order to increase value

significantly and make process flow more fluid:
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» Sort consists of making an ordered list of everythaivgilable, then select only what
is really needed and throw out the rest. There bsirech of things that only take up

space that could be better managed otherwise.

» Straighten achieving order in the organizational infrastuwet by properly
repositioning value-adding activities and cutting the wasteful one.

* Shine while cleaning and tuning the available spaceitild be possible to detect and
underline possible defect and irregularities ingiteplant. The latter represent serious

sources of equipment failure and quality loss.

» Standardize Set up systems that would be geared to examimind checking
company processes, by establishing uniformed besttipes and, in doing so,
outlining potential distortions and improvementgmns

» Sustain Foster the maintenance of such procedures, shemgheir understanding by
employees and never stop triggering continuous orgiment and growth. In such a
way, it is possible to build up a workplace taitbri® the defined standards. At this
stage, it is necessary to make sure that everyesprgcedure is so automatic as to

seem completely natural in its occurrence

All in all, 5S program attempts to lay fruitful rsofor incessant company advancement and
represent a critical tool for making such enhanostkrliness a source of competitive and
operational sustained advantage. Besides, thet theeefits deriving from 5S implementation
are listed as follows:

» Make mistaken behaviors visible and clearly ideaibie by any employee throughout the

factory

* Reduce, as much as possible, unnecessary lossegaind use the space optimally

* Develop, in people mindset, the habit of both kegghe workplace tidy and clean, as
well as the natural orientation to create small daritinuous improvements in working

conditions
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* Radically cut out equipment downtime and breakdowns

» Keep the workplace more orderly means therefored®@ase its own safety

Doubtless, the way in which to ensure the achiew¢noé this challenging goal lies in

building up a cooperative environment, that shdmdmainly focused on both employees
teamwork and frequent auditing inspections led nagers either on a regular basis or
randomly. Of course, it should be noted that 5Suafi control principles and any other
communication tools used within the factory do antbody, on their own, the full essence
and the unique key-factor for the outstanding ss&# lean thinking, but definitely need to
be integrated with all the other tools, so to mpkaduction flow smoother and the Toyota

way a truly reliable attitude to manufacturing.

2.12 The diffusion of lean practices as a knowleddeansfer process

Beyond the implementation of lean manufacturingesys whose underlying and prominent
features have been described so far, a furthet pbifundamental interest is represented by
the activities put up by the firm, multinationalsoae all, for rolling-out the lean approach in
various plants of their industrial complex (Camuff@aolino, Secchi, 2012). In fact, lean
thinking has recently begun to entering the fae®f an increasing number of players in
manufacturing sector and such tendency was stromggnsified by modern competitive
dynamics, mainly dictated and driven by global esoit downturn, widespread boost to
globalization and business consolidation. Indeetilisg the conditions for the transfer of this
disrupting notion of production across the seveahpany subsidiaries has lately turned out
to be a very little investigated issue so far, d@tause of its enhanced relevance, worthy of
greater interest. In fact, the dynamics relatednowledge transfer process, in this case just
referred to diffusion of lean thinking within a giv MNC multi-plant infrastructure, reveal a
discrete level of inner complexity and can defilyitmfluence, in different ways, the final

outcome of the entire proceeding.
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Besides, as stated above, the ultimate and signifisuccess in the implementation of a lean
production system is not due to the careful andtspplication of its underlying devices and
tools, but especially to the vivid and deep adaptd a massive breakthrough in the way of
conceiving manufacturing, growing work environmeahd leadership, strengthening
employees’ morale and engagement, facilitatinghg kerm strategy and, lastly, keeping alive
a strong inclination to continuous improvement.(\Vak and Jones, 1996; Meier and Liker,
2007; De Menezes, 2010; Fine, 2008). Thereforeyergtioned, there is a plenty of factors, in
such a complex environment, which contribute someho the implementation of lean
thinking in one company plant as much as into ttheerofactories belonging to company’s
industrial complex. As a matter of fact, relevapetional phases as the initial introduction
of the lean way in one company’s plant, its effexziimplementation and functioning, and its
subsequent attempt to establish it within its caxplcan be all framed as the sequential
stages of a knowledge management process, whe@ubial trajectory of interest is given
by the connecting bridge between the MNC and idsistrial subsidiaries. Thus, the stability
of such bond ends up to depend on the accurategaan@t of this procedure between the
two reference parties and determines most of tleeess of the entire lean implantation
project. Farther, considering such procedure aside wetwork of knowledge streams,
mutually interchanged between firm’s headquarted @s controlled branches, definitely
entails a deeper reflection on two core performandiators, such as process efficiency and
effectiveness (Argote and Ingram, 2000; Szularkd®6; Minbaeva, 2003; Perez-Nordtvedt,
2008; Ciabuschi, 2011).

In fact, efficiency consists of the total amountedfort and time spent to carry out the transfer
process into a given subsidiary, while effectivenesgards the chance of definitely succeed
in ultimately achieving a satisfactory adoptiontbé new implanted knowledge within the
host party. Thus, effectiveness proves to be a whwllenging target to achieve by the
company, since it does not merely depend on anratecuipalancing in the utilization of
available resources, but absolutely requires threeige acceptance by company’s subsidiary
and the positive feedback pursued within its irerarironment (Szulanski, 1996; Lin, 2007).
Moving forward on this issue in detail, anotherexgof great relevance is assumed by the act
of replicating specific knowledge and practicesoasrphysically different and geographically
dispersed organizations. Hence, according to Wiated Nelson (1982), companies can

implement and fulfill such initiative by complyingith two drivers: principles and templates.
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The former are set at headquarter level in agreemigm the outlines of a particular expertise
to expand, whereas the latter ensue from daily wexgerience and up to the point to
represent a sort of company routines. In fact, lygéring knowledge development, the
replication of templates builds up a set of optirbahaviors and practices that, mainly
because of their nature of ideal patterns, can tieemore easily transferred and applied into
firm’s subsidiaries. Yet, most of the recent litera in this field disagree with the idea of
relying on template in rolling-out lean productiapproach in multinational firms, since using
such best routine practices do not effectively tbuate to achieve a satisfactory result in
knowledge transfer but, on the contrary, it doesardy act as a significant barrier to local
adaptation but also hinders actual assimilation fatildunderstanding by each local branch
(Zaheer and Kostova, 1999; Ghoshal and Bartlet89;19D0z and Prahalad, 1987).
Furthermore, another enabler factor, raised byntbal and Cohen, relates to the necessary
existence of knowledge background or notable aliserpcapacity within the hosting
subsidiary, as underlying condition to better ftaié proper follow-up and ultimate

realization of the whole implantation process.

Besides, it would be convenient to assess a fuditeension that is certainly worthy of
attention: the degree of autonomy held by the slidrsi and its impact on the level of roll-out
procedure effectiveness. As many researchers dhiebigher level of autonomy, therefore
corresponding to a decentralized decision-makinggitipely impacts on the wealth of
knowledge, knowhow and expertise that can be dpeeloinside each of company’s
controlled branch (Van Wijk, 2008; Gupta and Gowrajan, 2000). In other words, shifting
the ownership of authority from MNC center to thésrbs enables subsidiaries to take its
own autonomous steps on the path of growth aneceafy, feel much more engaged within
a company-wide plan of knowledge generation andaesion. In addition, a further
influential variable in determining the overall oamme of knowledge transfer process is
represented by Headquarter discretionary decismothe amount of resources to provide, so
to accomplish the whole set of described proceedi@g course, the higher the quantity and
conformity of resources made available at HQ lewbe more likely the subsidiary’s
absorptive capacity will be improved and suppoigdenhanced commitment and deeper
effort of the involved parties.

Moreover, great significance in running both wehustured knowledge transfer processes
and shapely implantation procedures, is definitaBsumed by head quarter's internal
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involvement, whose critical role consists of fregilye monitoring the whole process trend
and fostering subsidiaries’ efforts by providingi@al contributions through its proficiency
and prowess. Thus, sharing useful recommendatiotigeactical tips for the better conduct
of the various steps, head quarter’s interventimvgs to be particularly critical in the overall
transfer process satisfaction, since its balancextepce on stage aggregates value to
company daily operations and generates positiveerealities for the entire business

environment.

2.13 Organizational ambidexterity: The importance & adapt to change and align

capabilities

In the current economic landscape, it is undoultedtical, for any business entity in the
market battlefield, grow an actual sense of adalgtato the fast and unpredictable changing
of surrounding context. Hence, quickly taking agpiate and responsive countermeasures to
competitors’ moves, investing in new disrupting ogtpnities and continuously striving for a
better result or a more challenging goal, are lineet main abilities, which a company can not
do without in order to maintain long-lasting resuind remarkable performances in its
business industry. Indeed, this priority need @ictiity to market fluctuations must be also
associated to an equally significant level of atigmt shown by the company. (Gibson and
Birkinshaw, 2004). Put differently, the latter darfor the firm’s capacity to clearly grasp the
sources of created value, in terms of the inteowaifiguration of activities to be built up
carefully, in such a way as to both effectivelyidel lasting value to customers and entail

commendable results in the inner integration of gany engine.

Therefore, to shape the company according to andaxioous identity, basically means to
narrowly balance those two described dimensionsotimer words, it entails company
orientation to concurrently implement present sgggtand take into account possible future
improvements and long-term projections, resultiramf the constructive observation of the

highly dynamic context.

All in all, as largely investigated by many schelasuch as Birkinshaw and Raisch,
ambidexterity can be loosely interpreted as thevirability to efficiently meet current
demand conditions and, in the same time, reackiyuio sudden and unpredictable changes

within the economic landscape.
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Going further to analyze the underlying determisaanid devices that enable the firm to be

ambidextrous, structural and contextual are thegeauliar typologies of firm ambidexterity:

e Structural ambidexterity according to which those business units intended
exploitation are distinguished from the ones, iadigyeared to exploration, in such a way
as to separately allow the accomplishment of bathlggof knowledge generation and
development. Hence, in this case, much exploragaxploitation are kept apart and do
not require individual’s discretionary decisionlmw to engage and deploy resources on

the two fronts.

» Contextual ambidexterifjhowever, stems from a fully integrated processigie within
which activities are connected and interrelatedssch an extent as to enable each
individual to take its own decisional path, in terwf time and effort to be allocated at
each performed procedure. Indeed, such attituderaipt leads to a tough trade-off
between the need of meeting market preferencesoantihe other hand, the difficulty of

acting in an unstable and constantly changing enuient.

More in deep, the former, largely considered asstaadard type, consists of creating distinct
structures for the different activities to be uridken during the company’s daily life: for
example, the department devoted to research anketridgvelopment would be kept separate
from core functional branches, which are, insteadre directly connected to product cycle
and its inner value proposition. However, an elenadrrisk is represented by the fact that
such serious attitude to disjunction among compamgmponents may inevitably lead to
their extreme internal isolation, so as to impedé hinder the acceptance of decisions that

should be fully supported and shared by the orgsioiz as a whole.

On the contrary, contextual ambidexterity calls Warkers to deploy their efforts between
alignment based activities and adaptability focuse#is. Hence, if structured in this way, any
ambidextrous business entity tends to both be riexéle and encourage every employee’s
ability to independently decide to organize its osaily work schedule. Acting more on the
individual sphere than contextual ambidexterityuatty does, considerable attention should

be paid to the human component of the organizatseif.
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What stated so far has to be then enriched and leomepted by March’'s inferred
considerations on the notions of exploration angla@tation, whose mutual balance, inside
the firm, showed to be essential in acquiring thidextrous traits (OReilly and Tushman,
1996; Gibson and Birkinshaw, 2004). In fact, in 19™March claims the critical and endless
trade-off, existing within the organizational legg process, between the exploration of new
horizons and future possibilities, and the exptmtaof current tools and certainties. Farther,
the former, mainly characterized by a risk-takirigtide, flexibility and experimentation,
drives to long-term but uncertain results, while tatter, embodying higher propensity to
efficiency and cost-efficiency, is more likely teald to sub-optimal solutions, certain benefits
and marked inability to adapt to a rapidly changiogtext.

March also emphasizes that, in competing for mal&atiership and lasting competitive
advantage, a discrete number of companies optdaptave procedures that, departing from
an exploitation based approach, tend to end umteiitful in the short-term but hostile and

counterproductive in the long run.

2.14 People: The driver to continuous improvementrad long-term success

Moving forward on the analytical route drawn upthés point, this section aims to address
traits and features of the most relevant archibdédean success within an enterprise: people.
They firsthand activate and effectively run thenleangine throughout the organizational
infrastructure, by constantly moving the leverstlus disrupting operational system and, at
the same time, cultivating a vivid propensity teliéss improvement and learning. In fact, like
all breakthroughs and innovations carried out withicompany, lean thinking strongly enters
the enterprise in depth, until it touches its inpkilosophy, principles and core values. In so
doing, the corporate skeleton naturally perceiveshsattempt to substantial change and
therefore people turn out to be both the directiprents of such renovation and,
simultaneously, the real protagonists of it. As atter of fact, to establish a new
manufacturing approach finds out the major diffied and arduous criticalities in putting
employees in a position to constantly work, operaghave and think in accordance to such a

new way of conceiving factory management and iisripies of irrepressible improvement.
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Indeed, the secret for this goal achievement llesampany’s ability to make its people
follow a renewed manufacturing philosophy: anyhothe thus described workforce,
necessarily suited to the new firm’s identity, webuéquire considerable effort and time to be
properly planted and then developed. In effeciyimgl on valuable, motivated and effective
human resources is not even remotely comparahilevestments in production, logistics or
marketing, while it is anything but a ready-madsues mainly because the tricky aspect lies
in acting on the columns that support the wholenfiarchitecture both now and in the
upcoming future. Furthermore, the new company'#uai ends up assuming a twofold
significance: on one hand, the underlying manabenizdus has to be based on education,
training and group work, whereas, on the other handh system has to necessarily integrate
the social sphere with the technical one. Onlyhis tvay, concrete advantages and tangible
benefits drawing from lean manufacturing, may udtiely reach a size of full objectivity,
consistency and feasibility, by logically and segjiadly relating the implementation of new
practices, the development of standard behavio, &nally, the establishment of a

motivation-oriented conduct by employees.

According to Toyota’s perspective, people defiyitgymbolize the most strategic weapon for
company’s daily operation as well as incrementgiromement, and therefore all programs
and practices devoted to manage them need to Bestnattured and assessed both at head
guarter level and on the shop floor. Besides, théurdemonstration of such an accurate and
forward-looking attitude to people management,gpicted by firm’s orientation to breeding
in-house leaders rather than recruiting them frantside. Thus, trying to detect and remove
the nature of waste causing unevenness (namehud} the Japanese firm relies on a policy
which is mainly geared to always replace vacantaganal positions with suitable profiles
internally found out. In this sense, the recipienfsthese high responsibility tasks are
necessarily people who have been familiar over twvite company’s daily routine and core

dynamics underlying its overwhelming culture.

Going deep on this issue and concentrating on ar @bservation of current company’s
context, the leader, according to Toyota paradignthe one who gives evidence of a deep
practical knowledge at shop floor level and, ortyotigh this experiential and empirical
know-how, he can deftly master a decision makiracess as well as lead their subordinates
towards full adoption of corporate identity and isundational principles. Therefore,
Toyota’s uniqueness lies in the effort of building a permanent core framework by
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following a criterion of consistency and durabilityhich could undoubtedly represent the
natural starting point from which to begin to boostovation and change. In the same way,
differing from most companies’ high turnover ratiee long period of stay and the proven
loyalty to firm, automatically enable these pragmatrofessionals to preserve inner culture,
structure and grow lasting relations year in anar ygit among workers, foster discipline and

ensure a stable ground for consistent improvemahtampanywide learning.

As a further proof of the absolute centrality obpke for the proper functioning of Toyota’s
engine, it would be important to remind what waatesd by Gary Convis, first American
president of Toyota Motor Manufacturing, in 199%@y®ta’s operational excellence depends
on three key dimensions, such as technical tecksignd tools, “hands on” managerial
approach and strong corporate philosophy. Thustheke drivers, although apparently
irreplaceable, inexorably loose their meaning amaker value if mistakenly handled. One
more time, Toyota managers are not merely skilledpfe, but they embody the vivid
orientation to depict culture as permanent motoral factor for maintaining a significant

commitment to work with quality on a daily basighin the whole factory.

Moving forward on this issue, Toyota’s approachetdership holds some differential aspects
than reported by most of the market players. Ih the assessment of the leadership typology
implemented within the company, stems from the olam®n of two analytical criteria: the
nature of the directive style adopted by leadersmyamaging decisional processes within the
hierarchical ladder (bottom-up based or top-dowanted, giving respectively more and less
autonomy to employees in decision-making circuntsta)) the degree of mastering the work

practices or merely relying on a general basic kadge of plant dynamics.

Farther, while many firms are directed by bureaticn@anagers who control subordinates’

tasks and impose countless rules without reallykng the meaning of the governed actions,

according to such described frame, Toyota’s leduierstyle can then take on the traits of

facilitator in developing a learning enterprisegiiie 2), within which managers behave like

coaches and mentors rather than inflexible and bgisses. Furthermore, they rarely exercise
command, whereas trigger the employee’s empowerrbgrieading him to the most fitting

solution, developed through autonomous criticasoeéng.
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Lastly, a further important dimension can be deguldiy the significant result achieved by the
ideal lean company, Toyota, in properly balancimgn work organization and each
employee’s work practices, in such a way as to ymumsffective team results along with
outstanding individual performances. In effect,nieaare the crucial drivers for firm’s
ultimate success, acting as a glue of separateidhudil contributions, promoting a mutual
exchange of personal experience and professionpereése among peers, enhancing
motivation inside the workplace, shaping innovatiand disrupting solutions for the
upcoming future. In doing so, building up effectieamwork brings out the inner essence of
individualities, increases the interaction betwdeam performers, constantly feeds that
valuable and virtuous cycle made up of challengjraup dynamics and full respect for each

employee, within the organizational infrastructure.

Toyota Leaders
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Figure 2 — Toyota leadership model

Source Liker (2004)

2.15 How do managers behave in lean environments:iterature overview and

insights
According to modern trends emerging in industrip¢m@tion management, lean approach to
manufacturing represents a great dimension ofesteand academic research. For this reason,

each company does not only find it essential tot lekegeommodate such dynamic and
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innovative thinking, but should also effectivelyuod on strategic levers such as highly
motivated and skillful people, valuable tools, ampgpropriate managerial behaviors.

In fact, departing from what claimed by Womack, é®and Ross (1990) on the relevant and
influential variables, drawn from Toyota Producti@ystem guidelines, that particularly
impact on a high-level company performance, therpretative scheme, used up to that time,
has undergone a substantial evolution. In otheds;amost of the emphasis at the base of a
satisfactory lean adoption, seems to have latelyesiddrom the mere and uncoordinated
utilization of some tools to the ultimate and inmtggd reliance on a structured set of
techniques and devices as well as organizatiorthhaanagerial practices (Bowen and Spear,
1990; Ward & Shah, 2003; MacDuffie, 1995).

At the same time, it would be worthwhile to arghattgreater relevance has been by far
assumed by lean foundational principles rather ttan instruments for their practical
configuration within company factories. In additi@@mplementing what was asserted so far,
a further crucial role is played by the need offrsnew dynamics to be effectively embodied
and implanted within any organizational paradighust following a companywide approach
for both the multinational headquarter and its gliages (Jones and Womack, 1996; 2005).
Therefore, according to Anand (2010) and Fujimd®@00), to deeply master those principles
and properly manage those practices over timedutrio be a fundamental capability and a
core weapon for enhancing and ensuring companytemg success into the marketplace.
Moreover, a considerable attention has been grgdpald to the crucial importance and
precious chance of relying on suitable manageresemature, attitude, leadership abilities
and differential features could strongly make dedénce in the long run, and facilitate lean
thinking adoption, overall corporate transformatiostandardization of practices and
subsequent expertise transfer process from the ¢iemtre to subsidiaries (Liker, 2004;
Womack, 2011; Liker and Houses, 2008).

Nevertheless, given the large gap, in terms ofareseeffort, existing between the plenty
academic investigation conducted on best lean coynpaamples (Liker in Toyota, 2004,
Spear in Alcoa, 2009; etc) and the negligible apismn theorizing and modeling specific
behavioral traits that would more easily entaihledange, it ought to be definitely found out
the inner cause-effect relation underlying both ehigsions described. As a result, the latter
appear to be thoroughly separated, since, on ond, hiais possible to look at the direct
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impact of processes improvements on results, while,the other hand, the potential
significance of managers’ conduct in well coordimgthuman resources, production flow and

ultimate goals, still stays unclear and doubtful.

As a matter of fact, it would be then interestiogunderstand and describe whether and to
what extent a determined set of managerial behsvioractices and attitudes practically
affects the countless firm perspectives: from bessnstrategy to organizational structure,
from leadership identity to lean orientation. letfasome significant research has already been
conducted in the past about the crucial relevaheeamagerial techniques, artifacts and tools
for the company lean advancement and its finallrestainment.

A prominent contribution was provided by De Mene@10), whose research, carried out in
the British manufacturing sector, mostly focusedhaghlighting the powerful and intimate
relation between company operations and human resomanagement within business
philosophy, in such a way as to impact work prastias much as lean techniques
implemented throughout the whole enterprise. LilsewWard and Shah (2007) point to the
role of manager as the one who comprehensivelysdeigth the various dynamics connected
to lean environment and ensure their actual funcigp (Spearman and Hopp, 2004;
Antonakis and Treville, 2006). In addition, as kEsgproposed over the years, managers can
also be depicted as the rightful interpreters (Bhasnd Burcher, 2004; Bateman, 2005;
Liker, 2004) and legitimate executors of lean pcast and artifacts, so far adopted by their
organizations of belonging (Cousins, Hines, Lammargl Rich, 2000; Meier and Liker,
2006). As a result, if not properly devised andli&olp those lean techniques are about to
mislay their functional essence, thus loosing inmalue (Health and Browning, 2009).
Moreover, if complemented by weak leadership aédimaybe existing inside the company,
such causal factors can strongly hinder futurezZoms of sustainability of the lean model
(Harvey and Found, 2006; Hines, Lucy and Baterrgd@ap).

Although representing key determinants for the ess®f the organizational change plan, as
Toyota best demonstrates, those managerial belsaaterundoubtedly hard to be replicated
(Ross, Womack and Jones, 1990; MacDuffie and R®B61 Safayeni, 1991; Liker, 2004).
Therefore, assumed lean approach as an integrgitdns operating concurrently on an
operational, social and organizational sphere {BR008; Bowen and Spear, 1999; Liker and

42



Lander, 2007), those explained managerial practiges/e to encounter some problems or

constraints, such as:

» They are far more difficult to observe, analyze{sbe then replicated

* Given their high social complexity as well as reletvcausal ambiguity, they differ for
the fact of being hardly relatable to the very cete lean dimension, drawn by its
practical tools and devices.

* They are more familiar, in terms of academic stam contributions, to human resource
management and industrial operations issues, ratiaer leadership and organizational

theories.

Therefore, the aspects connected to the remarkablaviors and actions to be effectively put
in action by company managers during both the keamsition process and its sustainable
preservation over time, have lately acquired ingirgn attention and academic interest, as
proven by the countless research projects condwstddr (Hansen and Roggenhofer, 2008;
Van Lieshout, Wilderom, Van Dun and Hicks, 2008;cey, Bateman and Hines, 2005;
Emiliani, 2003 and 2008). Besides, consistently glementing the empirical and valuable
evidence of the latter, Bartlett and Ghoshal thesatj from 1994 to 1997, a managerial model,
whose vivid purpose consists of assessing the odtalependence of superior firm
performances by structured and coherent managir@sions taken on the following fields:

process, people and purpose.

These three distinct areas, if joint together,adyeut to build up the entire causal and logical
infrastructure of management functionality, by fragithe role of company decision-taker as
the figure in charge of coordinating and guidingmiam resources and internal processes
toward the ultimate corporate goal, the satisfactb customers’ needs (Womack, 2005 and
2011; Jones, 2005). Farther, as claimed by ShodB8j2and Ohno (1988), the central focus
actually shifts from an unconditional top-down tatie to command, up to assuming the
following different features: a pull-based authpréxercised on processes; the reliance on
scientific methodologies for corporate problem sajv(Bowen and Spear, 1990; Deming,

1986); the perceived importance of coaching anihitrg rather than imposing or directing

(Argyris, 1957), the deep awareness about the méedking more advantage of all the
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expertise, knowledge, people skills, insights aaldrts, that are, most of the time, loosely
dispersed and unreasonably wasted throughout tlidevdompany (Rother, 2009; Takeuchi

and Nonaka,1995). Moving forward, the model devetbpy Bartlett and Ghoshal can then
be applied to continuous improvement proceduresdhgy involve the company, up to the

point of framing the threefold circle “purpose-pess-people” (Womack, 2005, 2011; Jones,
2005) as a useful vehicle to then analyze in depth lean manufacturing proceeding.
Moreover, as Anand (2010) states, continuous inmgr@nt practices stand for a company’s
fundamental capability and, for this reason, thegchto be both fed by the suitable set of
managerial actions and supported by consistentocaig dynamics which would facilitate

and speed the pace of change into the organizdBoraonment.

The strong breakthrough brought by lean thinking alBo been emphasized by Fujimoto’s
research contribution (1999), who depicts it astractured ensemble of disrupting and
evolving patterns, which, coming to evidence thtodgfined organizational routines, trigger
and enable firm’s adaptation and tendency to intiona Moving forward on this path,
according to Ahmed and Wang (2007), lean systemlas to be assessed through a twofold
analytical investigation, owing to its underlyingnsponents, behavioral and operational. In
fact, these are the two levers that people fredpeasort inside the firm in order to shape the
corporate strategic goals and value propositioautin remarkable attributes of adaptability
and higher flexibility. As a matter of fact, Kata,notion conceptualized by Rother (2009),
does not meet more than this significant need délimg up specific patterns and behavioral
practices, so as to achieve timing, balance anahdray. Hence, after having established such
competencies and schemes, the lean functioning towh to be easier, more effective and
agile (Sakakibara, 1997). Therefore, taking asreefee the academic contributions provided
by Spear and Bowen’s Toyota analysis and Fujimotodéion of routine, managerial

behaviors were classified, according to Rother @20@to two different typologies:

» Improvement Katathat stands for all routines implemented and g, in such a
way as to establish the adequate mechanisms thédrastional to improve processes,
conform them to the specific context and purpose], dastly, enrich them with

constant innovation.
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» Coaching Katawhich represents the array of methodologies Wl by managers to
transfer principles to employees, explain to themw o develop routines to ensure

that continuous improvement occurs regularly inwloekplace.

An alternative to the classification conceptualized Rother (2009) is offered by Shook
(2008), who provided the A3 thinking approach, ryogsed by managers to assess problem-
solving circumstances and significantly learn tlgimeompany improvement. In other words,
any theoretical pattern explained up to now, regmes one of the possible routes to both
firstly determine the direct linkage between compmrdaily routines and solutions for
process improvement inside the company, and wallifguhe figure of the manager. In fact,
he represents the lead actor, able to coordinalegaide people in fitting the surrounding
operational context and, in the mean time, sucogedh achieving the desired market
purposes. In particular, his intimate role consaftsaying the basis for a direct connection
between processes and employees, in order toalyitrdutines to the ultimate goal, as much
as intervene on behaviors and individual compeg&sacaccording to an approach of
standardization and continuous learning. Followtimgse dimensions above, capabilities can
then get to be considered as the work conductethiwut by the individual employee by
following set behavioral schemes (Shippman, 200Wese crucial skills, that should be
owned and regularly put into practice by managensbody a large set of typologies and
fields of expression: from social to cognitive, rfraational to emotional (Sternberg, 1996;
Goleman, 1998, 2006; Gardner, 1983; Boyatzis, 1881, 1984).

Another dimension which would deserve to be takea consideration is represented by the
conceptualized comparison provided by Womack (2@&ityween lean management approach
and the modern managerial one. More in deep, thadio concentrates on the horizontal
value-adding flow crossing from raw material praouent to downstream end customers.
Hence, this entails manager’s tendency to both aaomuative integration across distinct
functional branches and frequent reliance on proldelving activities. Instead, the modern
management approach, rather characterized by thiad of a top-down based authoritarian
attitude and the exercise of an accurate contesidd to assume a vertical perspective
throughout the entire organizational hierarchy atsl different constituent functions.
Furthermore, modern management is based on MBO dljwment by Objectives)
methodology, according to which the functionalitydeeffectiveness of processes depend on
the evaluation of the corporate financial perforoetiRother, 2009). On the contrary, the
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lean manager, according to Liker (2004), is suppdedadentify a unique foundation for the
correctness of his job, such that exists only oes& wvay to properly fulfill the execution of a
specific task, and thus achieve the desired refiudtsa natural result of a “Management by
Process” methodology). In addition, lean managerpemtides for the introduction of a new
paradigm in the distribution of responsibility agpthe hierarchical ladder. Specifically, this
leads to the implementation of differentiated peoblsolving techniques, in accordance to the
organizational level, which houses the problem laasl sufficient experience and knowledge

tools to solve it.

Another aspect of remarkable attention lies inghalytical reasoning followed by managers
in figuring out problems, identifying criticalitieand bottlenecks, taking effective decisions
and achieving smart solutions: according to leaispextive, choices and insights stem from
facts and concrete information (Sutton and Pfef26Q6), while modern managers rather opt
for the observation and investigation on data, Wiaiee definitely far from the root causes and
the actual nature of a certain issue to fix. Byuasag such attitude to problem resolution, the
lean manager tries to guide people’s reasoninglaid countermeasures design very slowly,
by submitting them questions and doubtful elemer&nce, the decision-making process is
collectively performed at companywide level, andgmsared to select the most suitable
solution among a list of possible alternatives. ©pposite direction is, instead, chosen by the
modern managerial approach, according to whichvémg foundational cause underlying the
problem is disregarded and the solution is idexdifvery quickly. However, in this way, the
implementation stage will take much more time tipaovided by lean, since the choice is
made by managerial roles without the involvemenhefother relevant actors.

The main reason for such discrepancy existing batwke two managerial attitudes may be
explained by the different level of confidence toslsathe achievement of final results. In fact,
according to lean standpoint, plans are continyogsbjected to revision by relying on
PDCA (Plan Do Check Act) cycle, whereas, in modeanagement systems, well structured
plans automatically lead to expected results withemy kind of revisal of the underlying
principles of planning. Besides, a further point differentiation between the two
management styles is represented by the oppositeeption of process standardization and
its conventional source of determination. In patac, similarly to the collective and
participatory nature of their decision-making pregsdean managers’ point of view claims the
endogenous trait of the established standards emdlaped best practices. As a matter of
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fact, the latter stem from a joint compromise amegisional agreement among the various
company’s actors, regardless of hierarchical le#®m managers to employees, from
machine operators to staff workers, from externadeets to staff specialists. On the other
side, instead, modern management-based compaoss\alerive their own standards, rules
patterns from the outside and, through managergly apithin the entire organizational

infrastructure. Thus, in so doing, not having pthy active role in the definition of the

latter, employees rather opt for a stand-alonéudt, mainly aimed to get what they want by

not following and complying with established stakes

Finally, to complete this in-depth comparison betwéean and modern management models,
it would be appropriate to emphasize that the fordemonstrates a lower sense of strict
adherence to hierarchy, such that each employe)yaposition or degree of responsibility,
put himself at disposal of subordinates, guidingnth transferring them valuable expertise,
and helping them developing a natural self conftdeand awareness of the value added to
the firm through daily work and commitment.

2.16 Lean manufacturing: The good of being more affient and smoother

In this section, the attention is concentratedh@nanalytical investigation of the main success
factors and positive effects brought to firm by fihgplementation of lean manufacturing
principles. In particular, among the studies thaveh been conducted in this field, Crute
(2003) undoubtedly provided a valuable contributignidentifying five significant hints on
how to build up a vivid lean culture inside the gany and sustain it over time. Such set of

essential drivers is represented in Figure 3.
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Figure 3 — Five Drivers to build Lean Culture (Ceut2003)

Source Elaborated by the author

» Company-wide approach in running a targeted changative

To ensure optimal results, lean thinking needset@dnceived and adopted, in its underlying
philosophy as well as practical application, by tteenpany as a whole, rather than in a
fragmented way. In fact, this latter wrong behavsobpasically due to two types of reason: the
mechanical execution of techniques and practicashnmimave not been really understood by
managers; the usual resistance to change fromrthesfworkforce. Thus, the importance of

intensive training programs geared to employees dieactly in enabling workers to look

clearly at the potential future gains of such irmtoxe thrust, mainly expressed in the form of

waste removal and continuous process flow.

* Product is the real protagonist

The analytical emphasis comes to focus on the atérand core outcome of company’s daily
activity: the product delivered to final custom8uch last step of the assembly line naturally
represents a function of both accurate resourcemgeament and effective check-and-control
procedures on a regular basis. Hence, the productiole definitely reveals to be the most
sensitive dimension to inspect as much as the nwmgitenter for the enterprise’s
improvement.
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* Top management involved into change

As largely stated in the section on knowledge ooll- procedures, high level

managers’engagement, either located in the headquarin command of the subsidiaries,
proves to strongly support execution, facilitate dexmization and make change happen.
However, on the other hand, it would be importamit to impose an excessive control over
employees’ (to be considered as actual executarharige), but provide them the appropriate

degree of freedom in running the daily plans fopiavement.

* The impact on corporate culture

The impetus for change represents a real brealghranto company’s ordinary life and,
similarly, impacts employees’ mindset and encoutagen to start thinking in a different way
than the previous schemes or usual framework. Ird@og, workers end up acquiring
increasing motivation over time and, through gredlexibility, higher autonomy and less

bureaucratic dynamics, they can lay the foundationa structured and orderly growth.

* Imposing a time limit to change

As a matter of fact, the quality of the result ofclaange process should be necessarily
evaluated, in addition to its intrinsic value ofeettiveness and reliability, also and especially
for the time horizon spent for its ultimate implemeion. To set a deadline for each of
company’s projects definitely means to both crljcanalyze each corporate performance
and primarily break any barriers raised by firmésistance to what is new, uncertain and

difficult to predict.

Going further on the same path, Pius Achanga (2a38) provided valuable contributions by
conducting on-field interviews into Small and Mediumanufacturing enterprises (SME’s)
and detecting four important factors to comply wih to pursue satisfactory results in terms
of lean implementation processes. Indeed, althanghThesis focus is centered on large
multinational firms, all favorable factors listedlbw are absolutely worthwhile for ensuring a
successful transition to lean and stimulating nesights, regardless of company size. Hence,

the four fields of intervention are described dkfes:
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» Leadershipwhose existence definitely demonstrates to bengiss for the structuring of
an efficient communication system throughout thetenterprise. In fact, relying on an
integrated platform of information exchange betwéerarchical levels, it is therefore
possible to remove large time waste, speed up gmbresolution through the action of

cross-functional teams, and finally make process finore flexible and smooth.

» Expertise and capabilitiesvhich together build up the set of strategic $ablt allow the
firm to both stay long in the market and work astincremental innovation. In fact, to
hold a sustained competitive advantage over tinpemlds on company’s ability to grasp
its human and technological potential as much assipte, so to keep staying
differentiated within market environment and redgcihe probability of being easily

imitated.

» Corporate culture which has to necessarily embody strong values emwlcrete
ambitions of continuous improvement on a daily ashus, this is the primary condition
for outstanding performances and optimal futuredse

» Availability of financial resourcesin order the company to correctly establish anlea
system and make it work properly over time, it wbbk important to rely on a certain
amount of resources, in such a way as to bring @yepk closer to this new perspective
and train them regularly, sometimes rather agre&rsgjop the production cycle in favor
of such better system adoption. Likewise, in talsh@tegic decisions, managers should
willingly accept only investment projects that nfain immediate and legitimate outlay

of resources, for a short-term gain.
Besides the fact that any company’s initiativeupgosed to arise and be inspired by a vision
originally stated at the head quarter level, anycpss or scheme successfully applied into
company’s structure has also to deploy and wellagarnthe following weapons (Kettinger

and Grover, 1995; Motwani, 2003):

* Willingness to learn
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Since the priority and functional purpose of leagnis about positively shocking a given
company by driving improvement, more suitable ad&pto market conditions and truthful
change, it would be convenient, for the firm, tstéy such a deep orientation to new valuable
knowledge, that can be acquired both through coomgasures taken within the competitive
battlefield and the careful observation of compesit best practices. Therefore, for an
enterprise eager to achieve satisfactory restiltaight to be essential conceiving incremental

adaptation and frequent learning opportunitiesrasial tools for its overall performance.

e Cultural integration for learning

As is known, the corporate culture naturally reprgs the solid and stable foundation for
sharing future expectations as much as currenspAssumed that, the most sensitive aspect
lies in company’s chance to try to create condgisa that individual expertise can effectively
collimate in a unitary and shared vision of growtlujd communication flow and time-

effective decision making.

* Managerial push to change

High level managers definitely represent the vargt fdrivers of change, since they are
supposed to set up the improvement design, prégtidacline it in actions on field and,
thirdly, transfer it to lower level employees to fogally implemented and adapted according
to local needs and core features. Thus, it iscalfitihat top managers give a serious boost to
firm, by both showing up new future horizons andirgcas a model of motivated attitude

towards an uncertain but fruitful change.

« Enhanced network relations and social ties

An outstanding performance in a process implemiematithin the firm can be positively
supported and influenced by prominent organizatiaivaensions such as the existence of
cooperative environments, countless opportunitedgam-work and valuable circumstances
for lively social interaction among company’s enyaes. Besides, the use of patterns for
open and transparent communication strongly impactsbetter interactivity inside the
workplace, more willingness to sharing knowledgewad| as insights, more widespread

creativity within the whole enterprise.
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Moreover, it would be convenient to point out tleadterprise’s transformations are most
likely to occur when a sense of real dissatisfaci® perceived with the current state of
things, into the organizational structure. Thug, itnpetus for change not only comes from a
shared orientation towards company’s improvemeut,also from the unique opportunity to

identify areas for future growth, just where probte bottlenecks and technical constraints
are currently detected. In so doing, each chaltengitruggle can easily end up being a

suitable and enviable ground for learning. (Motw&0i03)

2.17 A preliminary step in the route towards Lean:Total Productive Maintenance

First of all, TPM consists of a structured setezrh-based activities performed throughout the
company and geared to ensure high results in egunpmaintenance, quality of products and
assets’ effectiveness (Nakajima, 1989). As a maftéact, due to the innovative trends lately
observed in world class manufacturing, the naturehe production process, in the past
considered a key driver for delivering high qualibyend customer, has achieved a relevant
level of automation and standardization such abemo longer considered a differential
feature in the actual competitive environment. @e tontrary, a critical role has been
recently acquired by equipment, depicted as thg grrcial source for pursuing satisfactory
results in most of the company's performance indisa such as productivity, safety,

efficiency, needed amount of inventory, and quadMNgkajima, 1989).

Indeed, while operations has gone through procedwfe increasing and sophisticated
automation, production facilities testify their ahge reliance on human contribution, to the
extent of requiring more specialized staff, higekilled workers, expert supervisors. Thus,
running on a companywide level, TPM definitely itwas and requires the participation of
the whole corporate community, regardless the jposibf belonging in the organizational
hierarchy, so to encourage a shared commitmentrtbetiective management of facilities
and efficient production system, by minimizing ogenal problems, defects, risk of
accidents’ occurrence and irregularities potentidéitectable inside the factory.

In particular, the value added to firm by such eoxelming attitude to equipment
maintenance is twofold: ensurirmgro defects within realized producsadzero equipment

breakdownsHence, if properly achieved, those two dimensicas positively impact cost
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reduction, incidence of inventories on firm’s owuereost, workforce productivity and
operation rates of equipment (Nakajima, 1989).Ninedess, considering the heavy reflection
of such improvement initiative on the entire comparturnover, the two targets described
above do not ensue from ready-made patterns, byotably take a certain period of time, in
order to both coping with the outlay of financiakources needed for equipment replacement,
and synchronize the workforce on a more demandidgaalvanced set of skills required.

Walking back in the years, TPM is generally congdeto be a tailor-made version of the
American productive maintenance, then adopted pgrkse manufacturing companies to fit
the different conditions of their industrial landpe, until then to definitely be part of Total
Quality Management program in 90’s (Nakajima, 198Bence, TPM is best known
nowadays as the result of a combination betweemeptve maintenance, of American
matrix, Total Employees Involvement and Total QualControl, so as to shape a cultural
framework inside the firm such that every employa®,relevant component of the whole
system, develops a sense of property and resphbitysibf his equipment and strongly
cooperates with managerial and engineering depattm@ order to allow enterprise’s

facilities to work effectively and regularly duriniigeir everyday working life.

Therefore, as stated by Nakajima (1989), the propplementation of TPM policies is due to

the compliance with the following principles andtdictive aspects:

* Maximization of theOverall Equipment Effectivene¢®EE), so to improve facilities
utilization rate. In fact, OEE represents a measidirthe company’s overall equipment
performance or, according to Williamson (2006), ¢aninterpreted as the degree to
which the equipment is doing exactly what it is goged to do. More in detail, such
indicator ensues from a threefold investigationyied out on performance, availability
and quality yield. Indeed, aimed at increasing pougint productivity by leveraging on
input minimization and volume optimization, the @tfjve to increase OEE significantly,
lies in having a positive impact on several firpi®spects: from higher quality to lower
production cost, from shorter delivery time to mdrealthy conditions, from higher
people motivation to safer standards into the wiadga Lastly, if properly calculated,
OEE can lead to detect hidden productive capacity, &y doing so, foster a more
balanced process flow. (Bulent et al, 2000)
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* Improve current programs gfianned maintenancand develop an accurate system of
preventive maintenancehich should both persist effectively throughotte tentire
equipment useful life, and ought to be structureduch a way as to prevent frequent and
wasteful breakdowns

* Great reliance on the operatoin fact, dealing with a specific machine and havi
gathered considerable experience over time, hédndsperson who is more likely to
monitor its proper operation, establish and asbest work conditions, detect potential
problems and aspects of inefficiency, before thagn tuncomfortably into higher

production costs and longer downtime.

* Put prominent emphasis amaining employees, by enhancing and upgrading their

maintenance competencies, technical knowledge pedtonal skills

* Involving the entire organizational hierarclffrom top management to shop floor level),
increasing morale inside the workplace, and relyamgcross-functional teams for the
implementation of such improvement initiatives. garticular, such teams are loosely

made up of skilled and trained operators, one otltith strong technical expertise.

According to the academic research developed awes tn this field (Nakajima, 1989;
Bulent, 2000; Hartmann,1992; Japan Institute omPIslaintenance, 1996) TPM can be
splitted up into eight pillars, for what concerns resources deployment, distinct areas of
implementation and directing of the various initias undertaken in accordance with this
new methodology of maintenance (Nakajima, 1989hs€hseveral dimensions are described

as follows:

» Allow the structuring of aimtegrated designby providing cutting-edge systems in order
to both lower cycle time for facilities and prodsicand promote advance solutions for
better succeed in reducing set-up time intervakharcing equipment reliability and,

finally enabling operator to work properly and ketsomachine clean and efficient.

* Build up First-Line Maintenance by laying the groundwork for a massive effort in
improving employees” commitment, morale, sense uif &nd responsibility towards
factory equipment. In this sense, it is criticalfib the knowledge shortage, facilitate
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team working and individual empowerment, and ensugeprior assessment of potential

irregularities within the system.

Providing Planned Maintenanc@rograms, in such a way as to trigger programs for
Predictive as well as Preventative analysis, imgeof company’s facilities as much as

operational tools and capabilities.

Undertaking in-field interventions geared to all@ignificantimprovements in firm’s
processes and equipmentith the ultimate purpose of achieving optimizesults in

efficiency, by removing the sources of waste arsd.lo

DevelopingProcess Quality Managemeptograms, which consist of a series of actions
mainly carried out to monitor and keep under stablarol the current state of equipment
underlying parts, which significantly affect theadjty of products delivered to final
customer. As a matter of fact, such company’s padiace indicator definitely proves to
be a function of several dimensions, such as eqemproonditions, process patterns and

production methodologies.

The remaining three pillars respectively relateh® implementation of TPM practices for a

careful information streamline into company’s adstmtive and staff branches, tireless

orientation to training and improvement in techhicagpabilities as much as soft skills, and,

lastly, a serious activity of supervision on safetyd prevention from the occurrence of

harmful and unpleasant environmental effects.

2.18 The TPM practical implementation within the frm

In order to properly work out, Total Productive Mnance needs the assistance of an

effective leadership for the very first steps o timplementation procedure. In fact, without

the essential support of actors who skillfully ceanTPM evidence to business and enable

employees to become by far more responsible anthgwoists for performing highly

specialized work practices, the overall performaat®ined by plant equipment will be

inexorably destined to decline (McBride, 2010). Blorer, one further issue is represented by

the importance of rethinking to the notion and tiowality of maintenance, no more as a

functional dimension exclusively devoted to segfliproblems, but as strategic and value-
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adding source, available to the firm, so to imprtive performance and avoid the potential
occurrence of unpleasant events. In addition & thost of the companies are generally used
to cut the financial resources for maintenances tegatively impacting higher costs due to

the reduction of the equipment effectiveness.

Furthermore, according to what stated by McBrid€1(®, the companies which have
reported satisfactory results, in terms of zerakdewns and zero defects, followed a twelve-

step TPM implementation process, thus structurddlsvs:

 TPM Announcement: The launch of TPM programs has to be supportechéylop
management of the company, so avoid possible orectf resistance and skepticism
by employees.

» Training session:A training program is organized, in the attempedtiucate all actors
involved about the main TPM features and positixeemmalities achievable through
the contribution of any single employee.

» Creating a structure for support: The reason for this solutions lies in the chatace
build up a business group which could actively gbote to the correct installation of
TPM standards, through the reliance on team baasks tand widespread at any
hierarchical level of the firm. The integrated coomtation, joint with increased
workers’ involvement along the plant, represent tessential conditions for the
ultimate success of the project.

» Defining policies and tangible goals to achieve tbugh TPM: Elaborating concrete
targets of performance which should be realisgesible to be achieved, measurable
and bound to time.

» Establishing a master plan This document highlights the amount and time dales
for the set of resources, which are necessary tdefpdoyed for various company’s
purposes: from maintenance management to cuttinge eéchnologies, from
improvement solutions to training programs.

» The start of TPM: The implementation stage begins.

* Acting on the improvement of each equipment compom¢: Each underlying
component deserves an accurate analysis.

* Developing a system for ensuring autonomous solutie for maintenance, that
would be available to operators:This would help significantly the everyday life on

the shop floor, especially in terms of cleaning detection of irregularities.
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* Building up a program for preventive or planned mantenance

* Organizing training so to trigger employees’ empowenent and skill
improvement: The maintenance branch turns to be in chargeich task.

» Setting up program to manage the equipmentContribute to the improvement of
the equipment by following maintenance principles

» Putting the basis for continuous improvement: Deploying significant efforts

towards the establishment of a lean-based mindset.

3. BE LEAN: HOW TO MAKE IT HAPPEN AT PIRELLI TYRE BRAZ IL:
TPM AND PMS

3.1 A brief introduction

In this section, the Thesis paper aims to firstigr@ss more closely the issues related to TPM
(Total Productive Maintenance) and its main featutieen to have a direct feedback on their
application and functioning within Pirelli Tyre insgtrial complex. Then, the second part will
mainly assess the reasons for the transition psp@gperienced by the Italian multinational
firm, from TPM to the introduction of a truly intefed production system, the Pirelli
Manufacturing System. The shift to such a renewtiude towards organizational and
production operations, testifies and highlights Bieelli’s vivid desire to innovate in a lean
sense, as well as strongly reach steadily incrgasaults in terms of their efficiency and

sustainability.

3.2 Total Productive Maintenance: The Experience obanto André plant

Established in 1940, Santo André plant represéms/ery first step taken by Pirelli Tyre in
its Latin-American history. Covering an area of 2®B8 m?, the factory receives the daily
contribution of about 2.200 employees and is deVtdethe production of Agro tyres, Truck
tyres, inner tubes and flaps. Indeed, Santo Andrébgalized in the State of Sao Paulo,
notoriously known to be a strategic crossroadsf@omotive industry in the entire American

market.
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The industrial plant, as the focal point for themamistration of the whole Pirelli Tyre Latin
American industrial complex, is currently composefd distinct production departments,
structured by cycle stages and differentiated loglpet typology. More in detail, Santo André
is made up of the following production areas, eaththem with some specialties and

peculiarities to be noticed into the product cycle:

« UPMS: Representing the crucial internal suppliepadductive resources for the final
product realization, this area is devoted to thecessing of rubber and semi-finished

materials, so to then transfer them to the subseqeses inside the flow chain.

» UPGR: This area is geared to the production of Rladial Giant, namely as the tyre
typology for trucks.

 UPOC: In this department, it takes place the prodnof tyres for Agricultural vehicles

(best known as Agro segment in the automotive itngus

In 1994, Pirelli Tyre introduced TPM policies irs iLatin American plants. Such disrupting
and overwhelming attitude to equipment maintenasteens from four peculiar concepts of
interest, such as the creation of inter-functidealms, management by objectives, measures
of global efficiency, and reliance on a processebasgsion. Furthermore, it ought to point out
that TPM stands for a set of operative routines tactinical tools which can only work out
when strongly supported by rigor, rigid discipliaed faithful compliance with all sequential
steps of their implementation methodology. All ih, & rightly structured within all its
constituent components, TPM can enable the firmaiocretely lay the basis for reporting
steady and convincing performance in efficiency, veall as make excellent result in

manufacturing operations finally a realistic goal.

Going into detail, the configuration of the eigmderlying pillars took on a customized tone
to both the characteristics of the Italian Multioatl and the distinctive features of the
market industry. More specifically, the first vensj launched in 1994, provides for the
existence of eight different entities, isolatedf-seferential and not mutually integrated. Such
pillars, each of them with specific conditions gretformance indicators to fulfill, are listed

as follows:
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Individual improvementslt regards the intervention, by the single emplyin four
different fields or analytical dimensions: Equiprhéset-up, over usage, breakdowns and
waste reduction), Work productivity, Materials (Kem systems), Quality (Poka-Yoke,

capacity improvements).

Autonomous Maintenancéis achievement is ensured through a seven-stemmtory
process: initial cleaning, countermeasures adoptioompliance with lubrication
standards and preservation over time, general dtigpe autonomous inspection,

organization and cleaning.

Learning and TrainingSeveral programs and initiatives were performedhe issues of
production and maintenance. Training and knowledgesfer to employees has been a

crucial preparatory step for the ultimate adoptboutting-edge operational standards.

Planned Maintenancel he efforts put in this direction mainly regarded establishment
of five analytical procedures: breakdowns analyseplacement parts management,
preventive maintenance, maintenance at base conslitefficient information system on

equipment life and performance.

Quality Maintenance Preservation and eventual adjustment of qualtgndards and
conditions, constant activities of monitoring arftecking of the conditions maintenance,

overall control exercised on process.

Safety and Environmerithe boosted initiatives in this field were aclygeared to assess a
twofold goal: on one hand, the quality of the wdaae, in terms of a proper treatment of the
issues related to light, noise, heat and cold; len dther hand, safety, in the sense of

ensuring employees to operate on safe machines.

Early Equipment Maintenancdhis TPM pillar actually aims to carefully asséss clinical
picture of the factory equipment, through both ¢bection and analysis of the informative
sources necessary for carrying out preventive masti@nd the accurate revision of the

operational specifications for any single machine.
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« TPM in the Office Such activity is not performed inside the factobut within the
company’s administrative branch, the offices. Inhsa context, it ought to be convenient to
act on two fronts: providing for a careful and e#nt system of information storage; laying
the foundations for the frequent occurrence of s\apportunities for improvement.

However, two years later, in 1996, Pirelli Tyre wé&mwough remarkable changes in the structural
framework surrounding the TPM pillars, up to préseame significant improvements and
differential traits. In fact, compared to the pms version, the latest one presents a modified
layout, especially for what concerns the correfatiokages between the pillars. In particular,
Individual improvements, Learning and Training, alatonomous Maintenance turn out to be
transversal to the others, thus testifying the '8rmatronger interest in enriching the five
remaining pillars with the valuable resource arms@mbodied by the former three.

In conclusion, in 1996 Pirelli Tyre won the awamt TPM excellence, as a prize issued by the
Japanese Institute of Plant Maintenance, on this b&ashe significant achievements pursued by
the Italian Multinational on three distinct dimenrss:

* Outstanding improvements in applied technologies@actices
» Cutting-edge modernization techniques

* Remarkable results in productivity, cost reductimmduct quality and cultural change

3.3 Pirelli Manufacturing System: The Experience ofSanto André plant

In 2008, Pirelli launched in all its factories wabalide its innovative and integrated production
system, the Pirelli Manufacturing System (PMS). Ti@n reason for such breakthrough in
operations mainly lies in company’s strong desirestablish a disrupting strategic paradigm,
which would be such as to better bear with steagtibyving competition and constantly create
significant value for customers through continuansovation in products and services.
Besides, as defined at the headquarter level, liPifgte mission consists of providing

distinctive and creative solutions to customers, amchultaneously, contributing to have a
positive impact on corporate image, quality, safatyd outstanding performance of its

products portfolio.
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Thus, drawing from an ambitious plan of future goahd reasonable expectations, PMS
proves to act as a new management attitude to ptiodywhich aims to both make a big leap
towards the future adoption of a lean identity dag the foundation for all the Group
factories to become by far more effective and efit through the proper control of the
following crucial levers: quality excellence in pects, focus on customer (internal and
external), motivated people and committed workfpragworkplace organization and
cleaning, creative and innovative environment, nreehand equipment in good conditions,

autonomous and cost-effective management.

Therefore, beyond representing a substantial ingr@ant in company’s way of conceiving
manufacturing as well as the attitude to managelymtion operations during factories’
lifecycle, the ultimate configuration of Pirelli Mafacturing System (Figure 4) entails a deep
change within the entire organizational frameworkl andexes its vivid effectiveness and

consistency to a detailed assessment of three lymipdimensions:

Gestao

Figure 4 — PMS structure

Source Pirelli Tyre Brazil

» Standardization and methodology

It is absolutely essential, for Pirelli Tyre, mogistraight to the definition and subsequent

implementation of norms and practices that wouldnmte the full compliance with set
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standards and settled procedures. In additionpiildvalso contribute to radically root out
several sources of waste existing within the firrantext, produce considerable gains in
quality and efficiency, and, finally, ensure a c&aand more effective communication flow
throughout the company. In fact, as core driverqtmlity excellence, standardized and
methodological practices have to be gradually medtand deeply embodied within each

worker’s daily conduct, in such a way as to autacadlyy take part the production pace.

More specifically, the Italian multinational has te¢p for a vast set of solutions for
standardization as well as processes regulatioongmvhich the main ones are represented
by safety instructions, quality specifications, Wwand task specifications, 5S programs,
detailed sequence of each job position’s charaateyiactivities. Joint together, all these
undertaken initiatives aim to build up a regulatoode, tailored to enterprise, and, if fully

complied with over time, gradually able to be ategnal part of its corporate culture.

» Discipline

All the efforts made by the company in order tohbptomote a better resources management
and, especially, direct all its business practitesa standard reference model, may turn
worthless and insignificant if not definitely asmded to a disciplined and respectful
employees’ conduct within the firm. In fact, to gdadiscipline and perseverance at the base
of corporate vision basically means to push the gamy to grow and evolve as a learning
organization, in which the absolute priority detigly stems from valuable problem solving
abilities in combination with constant orientatitmimprovement and removal of non-value
added activities. All in all, if properly carriech@nd practiced during its life route, disciplined
mindset enters every employee’s routine, to thatpafistrongly shaping the corporate culture

as one of its founding pillars.

e Autonomous management

This dimension can be depicted, according to PM8&db, as the result of a sequential and
progressive process of operational empowermeneffect, through the deep integration of
the operator at the center of production flow, bedmes the one who ensures the satisfactory

achievement of the final result and takes signific@sponsibilities for managing the entire
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cycle. By doing so, the single employee is theeefdlowed to take the following actions and
decisions, within the factory supply chain:

* If noticing defects or irregularities, he is autized to stop the production line and thus

avoid and prevent the occurrence of anomalies apteasant consequences

» Direct involvement in the resolution of problemsoaiigh the design and construction of
Poka Yoke, small devices that enable the singlerabpe to carefully verify the

correctness of the operation performed, or thetlbaehas just ended.

* He is constantly motivated to apply the 5Ws metlhaghy which is aimed to discover

and detect the root cause of a problem and rentg@ermanently.

Therefore, the compliance with those aspects destrabove, can contribute over time to
achieve the ultimate goal theorized as Jidoka byofeoapproach, namely as the release of the
inflexible operator-machine relation and then tfansition from a concept of automation to
one of better and complete autonomy at plant leMat impact of such increased autonomy,
then declinable into six different dimensions dkenest (equipment, people, production line,
anomalies, faults, and defects), requires timeiepe¢ and great dedication, so to produce
remarkable results on the enterprise shop floor.

More in deep, at Pirelli Tyre, autonomous managérhas been taking on the traits of a five-
step system, whose inner purpose consists of eagpfvom the mere respect of 5S conditions
to the establishment of advanced initiatives fotoaomous inspection. Specifically, 5S
implantation represents the very starting and afu@vice in order to set up the more suitable
surface for making the expected change actuallypdmmpmt Pirelli Tyre. Likewise, equal
importance has to be devoted to those phases@usitibetween the two just described, such
as:

* Countermeasures implementation and preparatorg $tepnspection. At this stage, the
company finds it crucial, beyond checking the caemge with 5S, to control basic
conditions of safety inside the workplace, monfemtory’s performance indicators (OEE

above all), root out all potential sources of camtaation.
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» Creating and maintaining specific standards foarmiieg and lubrication. In this case, it
would be convenient, to the firm, to both make dina the basic conditions are met,
through the careful consultation of a check-list] &eep on monitoring the regularity and
adequacy of 5S.

* At this stage, it is essential to make sure thaidband ideal conditions for machine
operation have been maintained, encourage the mgpl&tion of inspection standards
for equipment components and underlying systemsduct intensive training sessions
geared to operators about the notions of equipef@ntency and the set of requirements

for machine regular functionality.

As stated above, the terminal part of this openafioprocedure is represented by the
achievement of advanced solutions for autonomospeiction, made possible through the
simultaneous intervention on the various frontsvisual management, the improvement
programs oriented to ensure zero breakdowns, adsidend defects, and, lastly, the
optimization of inspection controls, by triggerimgciprocal rationalization and integration

among all the defined dimensions to be inspectedcanstantly monitored.

Moreover, once largely defined the three foundaiiqorinciples of Pirelli Manufacturing
System, it would be worth pointing out that the raeeffectiveness of such disrupting
production approach also depends on the signifieHaott put in the direction of an accurate
supervision of three further critical aspects:

e Production,functionally defined and structured according te fiim’s primary duty of
effectively meeting customers” needs, preferenndseapectations, at the right time, in
the right moment and in the proper way. Such redeatgtude to operations has to be

naturally complemented, as previously described hyll compliance with 5S rules.

» Safetylt stays as an absolute priority during the dafly 6f company factories. In fact,
the policy set so far by Pirelli Tyre, is basedtloree main considerations: working safely
is the necessary condition for individual emplojiahi each operator is personally
responsible for his own safety and that of hiseagues; the importance of finding out
potential sources of danger and bear professioskd,rthrough the reliance on suitable
methodologies and effective technical solutions.
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Therefore, it is possible, for each employee witlia corporate context, to work under
safe conditions, by generally following some conmgresive guidelines: the respect of
procedures and safety instructions; employee’s bimfcentration during the execution
of his task; the utilization of personal protecteguipment; completing check-list when
needed; carrying out all the activities in accomawith 5S standards; developing and
implementing structured solutions rather than laglkor temporary ones; following OPA

method (Observe, Plan and Act) in approaching prohtic circumstances.

* Quality, to be effectively ensured by making products tkhbuld strongly suit
customers’ preferences and ultimate market acceptarhus, in order to pursue such
ambitious goal, Pirelli Tyre Latam (Latin Americavidion), putting into practice what
was established by the Italian Head Quarter, hiathedollowing targets in its industrial

complex:

e Continuous improvement and development on all fowhere the company is

currently included and committed.

» Pursuit of excellence in customer satisfactionugtothe creation and delivery of high
performing products.

« The ongoing collaboration and mutual support wigistteam suppliers, so to share

innovative aspirations, plans for future improvetremd growth targets.

» Acting with qualified and skillful human resourcasd maintain the workplace as a
high motivating context, so to succeed, throughhbftdctors, in providing the

maximum utilization of human potential inside thetezprise.

* The importance of enhancing people integrity andl inging, as much as preserving

the firm surrounding environment.

Hence, after having defined all of the followingndynics that are mainly relevant for the
proper and balanced livelihood of the whole PirBlanufacturing System, it would be also
important to identify the concrete benefits thatuldoresult from the adoption of this new
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approach to factory management. In particular pibstive effects of such a breakthrough in
manufacturing can be more easily observed alongdh@wing analytical dimensions and

value drivers:

* People

The PMS implementation would lead to significanhiagements in terms of personal
learning, individual empowerment, new knowledge akdls acquisition, higher qualified
employees, effective team working, participatory d arhigh-motivating workplace,
strengthened value for safety, and, lastly, deep@rale and stronger sense of belonging to
the company. To involve employees in an appropmataner and make them feel at the
centre of company’s decisions and business inigatiis undoubtedly essential to ensure that
the entire Pirelli Manufacturing System can bearitfrand evolve continuously along

trajectories of sustainable growth.

« The customer at the center

The ultimate firm goal consists of making safe amgh-quality products, always maintaining
intact characteristics and equal features for titeeeduration of the firm’s production cycle.
Moreover, to rely on a standardized productioneystepresents a primary condition for both
fulfill customers’ preferences and timely reactibgg demand fluctuations as much as

innovative trends within the market.

* Considerable improvements in work environment

The fields of intervention concern a safer workpladhe removal of both possible
interferences and risk of potential irregularitiasd, lastly, the valuable chance to work on
tidy, clean and restored equipment. Farther, ithbug be important to proceed with the
introduction and, especially, the faithful adheeenm the Toyota-based standards of
efficiency, cleaning and discipline throughout aphant, in such a way as to approach
gradually lean best practices and make further rpgsy on the path of continuous

improvement.
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A further important factor, which definitely corfittes to think at PMS in its authentic and
most evolved version, is represented by the ti@uhdi nature, inner identity and functional
role of its underlying pillars. In fact, according Pirelli Tyre perspective, a pillar can be
considered as a group of employees, whose commalrbgsically consists of supporting and
cooperating, up to the extent of helping the firmrguing its goals and continuously
improving its daily operations. Therefore, both estives can be successfully achieved by

concurrently acting on three notable levers:

» Developing methods and strategies for ensurindgeisesimprovement on the shop
floor as well as on the plant managerial systems.

* Removing a set of losses detected throughout tledewhactory environment.

» Undertaking proper solutions in accordance to vaeaeduled by the Master Plan,
namely as a corporate document redacted beforébelgenning of the ordinary
activities into the plant. In particular, the maiiimensions highlighted in this
relation, act as guidelines and, in the same treference stakes to the autonomy of

the factory operations.

Moving forward on this issue, it would be worth centrating some emphasis on the valid
contributions each PMS pillar can consistently mtewvas a center of knowledge development
within the company. As a matter of fact, it demosigts to assist the organization on three

distinct hierarchical levels, aiming to reach dafiént and key objective for each of them:

« At Plant Executive level, sustaining the managefaard, through the serious

accomplishment of the following activities:

- Defining the vision of the pillar and ensuring tt@herence with the integrated vision
of the plant, involving the totality of the pillarsideed, keeping on maintaining stable

relations and mutual informative connection amoitigrg, so to fit plant goals.
- Assisting the group of plant directors in both #ssessment of potential gaps and the

selection of the improvement teams, finally maksoge that the targeted KPIs results

for each pillar, will be attained.
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- Developing the root cause analysis of the substlalusses realized into a specific
plant.

- Ensuring that all visual management devices (@illaased ones included), located

along the plant will be kept updated.

»  Supporting the improvement teams, by acting orfadhewing fields:

- Ensuring the adequate training to employees, sboth trigger their professional
advancement and carry out educational initiatived tvould fit the vision of each

PMS pillar inside the plant.

- Checking and monitoring the progress of traininggoams undertaken throughout the

plant and aimed to entail knowhow, analytical skdhd empowerment.

- Coordinating all the support activities addressegrbject leaders at each single step

of the process, by constantly coaching, instrucéind auditing.

- Making sure not only the availability of valuabladanecessary methodologies, but
also the training of employees and each pillar isfists as actual owners of a

satisfactory range of abilities and expertise.
* At machine level, assisting supervisors, coordirsatand first level operators in the
proper achievement of significant results, in terwhsustainability and preservation of
gains. Hence, those objectives can be reachedghrawstrong effort put in the control

and prevention of losses, which can be further teabby the development of suitable

operational systems, such as preventive mainter@r@anning methodologies.

4. METHODOLOGY

4.1 Theoretical background

68



According to Silverman (2007), different researcktmodologies actually exist and their
selection, among a pool of possible alternativesneéstigation, is actually a function of
several components, such as case study selectidnstaategies of data collection and
subsequent analysis. In this case, the paper mli@squalitative type research, thus achieving
a balanced compromise between the field used fiar dalection, typically characterized by
small samples, and the useful chance to infer redde and stable considerations from
empirical evidence. Therefore, differently from gtitative methodology, the qualitative one
appears to be more systematic, because of itsdmabile degree of conformation to standard

schemes set by research community, and closeetexiberiential sphere. (Shank, 2002)

In addition, regarding what argued by Zikmund (20@dving to the restricted area of action,
a further precious contribution on the notable gadalded by qualitative investigation is due
to the deeper intention to achieve a more compaheand explanatory understanding of the
single analyzed phenomenon, rather opting for aemamcurate consultation of actors’
feelings and personal experiences, as much asirgaroyt a detailed case study framework

by devoting the proper attention to all its cawsad contextual variables.

4.2 Data collection

As carefully prescribed by academic literature, tfaure of data which are eligible for

collection and the subsequent proceeding of amalytnterpretation and inference, can be
distinguished into two typologies: primary data a&edondary data. In fact, the former stands
as the set of information that are attained throtigh conduction of an ad hoc research
initiative and direct observation. Instead, secondiata represent the result of the reliance on
the consultation, analysis and selection of exgsttocuments or informative sources, such as

archival records, web sites, corporate documesmts, i
If applied to the specific purpose, the provisidnndormation available for the complete and

structured development of the explanatory invetitiga has been thus characterized by the
appropriate deployment of research efforts onweefollowing channels for data collection:
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 The primary data, stemming from direct interventimm the shop floor, were mainly
attained through personal interviews with area sugers and coordinators, and in-depth

interviews with EGR project analysts and producstaff members.

* The secondary data were basically obtained fronttimstant in field activity, the active
participation and regular attendance to the EGRIampntation steps, the interaction
with the employees involved, and, lastly, the cdiasion and analysis of firm documents

and corporate informative material.

4.3 Methodological approach

The paper is based on the analytical investigatonducted on a single case study, in
accordance to what has been theoretically claimedib (2009). Indeed, the qualitative
research, applied to EGR implementation at Pifigthe Brazil, has been carried out with the
ultimate purpose of explaining the results of thejgrt impact and gather valuable

contributions and empirical evidence which woulgsort the completion of the entire work.

In particular, with regard to the main researchstjoe, geared to assess the actual feasibility
of EGR as consistent and effective solution toraplemented in manufacturing, the paper
has been divided into four different sub-proposisiorespectively referring to the SWOT.
SWOT stands for “Strengths, Weaknesses, Opportsndaind Threats” (Humphrey, 2005).
SWOT analysis is a structured planning method ttet be applied to individuals,
organizations or specific projects. Its key prihegpare an awareness of an organization’s
current situation and direction. In developing thwgareness, it is important to keep in mind
political and social developments affecting markgti competitors and technology
(Humphrey, 2005). The SWOT model is pragmatic itureg and is often used to diagnose an
organization’s potential, as well as certain weakes that may threaten it. SWOT analysis
involves a methodology that separates informatierivéd from environmental analysis into

internal and external factors (Humphrey, 2005).

In order to carry out SWOT analysis, one must fotentify both internal and external factors
that may help or hinder an organization’s overalblg, and then establish an objective

consisting of metrics that are both achievable seldvant to the organization’s goals. If
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applied to the analysis of a single case studyrdéhson behind the reliance on SWOT matrix
lies in the chance to take a picture of the currestilts, quantitative and qualitative as well as
positive or negative, that EGR Project achievedasoln this sense, threats and weaknesses
tend to be the most critical area, thus requiringoasiderable attention in shaping future

countermeasures and undertaking upcoming initigtive

Besides, more specifically about this issue, tlesithresearch is mainly directed to grasp the
main traits of change brought by EGR project bothPRirelli Tyre traditional attitude to
operations and on employees’ daily routine and alufateraction on the shop floor.
Therefore, in this sense, it would be very intengsto check the actual correspondence
between, on one hand, Toyota practices and leamd&tional principles, and, on the other

hand, the empirical evidence of EGR introductioisanto André plant.

In structuring the research project and collectitigrelevant findings, the paper relies on a

vast set of methodological sources:

» Corporate documentation and internal informative maerial

As previously stated, a clearly relevant role te ttonsistent development of the research
project, has been played by the comprehensive ahdable set of administrative and
operational information provided by Pirelli Tyre &il, and especially by the Industrial
Engineering Department of Latin American Divisiamdahe Continuous Improvement Staff,
both located in Santo André plant. Of course, ttess and use of those documents has been
exclusively permitted for the redaction of this pgpthus complying with the strict

confidentiality and privacy policy adopted by thert.

* Direct involvement into EGR implementation process

The direct involvement and proactive participatido the several stages of EGR
implementation, turn out to be undoubtedly esskmbiahe quality of the whole research
structuring. In fact, given the full-time internphactivity performed in the Industrial Division
of Pirelli Tyre from April 2012, a countless ser@svisits have been taken in the two areas of
the plant where EGR has been firstly launched, haaeeUPMS and UPGR. Along with the

intensive activity on the shop floor, a furtherualadding dimension has been represented by
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the precious chance of directly interacting with attors involved in the project, and
classifiable as both first line protagonists anal teeneficiaries of the fruitful change brought
by EGR.

As a matter of fact, having the unique opportutatgiscuss with company employees, follow
by near their daily routine inside the factory,tdis to their opinions and personal
considerations, definitely complement the reseaficldings with sustained empirical
evidence, otherwise difficult to obtain. Indeedyduld be worth remembering that this series
of fundamental contributions, acting as a validerefce for research articulation and this
paper redaction, should be also added to the tiolfeof both documents to the seven step
project construction in each single area, and\ailable artifacts and information tools that
were particularly useful and core for the ultim#&R adaptation within Pirelli Tyre

industrial complex.

* Interview sessions

Depending on the hierarchical position and key aeaesponsibility of each interviewee

within the Santo André plant, two distinct typesnierviews have been conducted:

* Theindividual focused interviewsave been conducted with area managers, supevisor
and coordinators, currently working at Santo Andlant. In particular, the six actors

involved in this stage of the investigation wesgdd as it follows:

* UPGR Area manager

* UPGR Area supervisor
* UPGR Area coordinator
» UPMS Area manager

» UPMS Area supervisor

« UPMS Area coordinator

The main reason behind this methodological chofcaterview, lies in the primary purpose
of collecting authentic, reliable and genuine cdesitions and opinions from the true
protagonists of the project, thus preserving thejuemess of each individual contribution,
and avoiding incurring the risk of results distortias well as that of potential homogeneity of

the participants’ beliefs. Each interview had aation of about thirty minutes.
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In particular, the interview protocol responds t@eamni structured layout with open ended
guestions that are mainly aimed to grasp each iegttip attitude towards some significant

issues:

» his personal experience as leading actor involrem EGR project;

his subjective view about the nature of impactdpieed in his traditional routine by

the disrupting entrance of EGR,;

» the existence of particular problems or obstaae®entered during the EGR adoption
within the plant area;

* a personal estimate regarding the extent of thedugment brought by such lean

based project in Pirelli Tyre everyday operations;

Indeed, the group of respondents is made up of ®aps with an age between 40 and 55
years, thus denoting both a considerable profeakexperience in the sector, and providing a
meaningful, constructive and objective assessménthe marked potential of change
embodied by the EGR project.

* The in-depth one-to-one interviewlsave been conducted with two members of the
Continuous Improvement Staff, who are responsilole the entire process of EGR

implementation in Santo André plant.

The two interviewees have been chosen among afspotential respondents, for their
peculiar specialty and significant knowhow in tleination of several operational projects
and improvement programs all along the factoryti@rmore, a further interesting aspect is
given by the degree of discrete exclusivity exgptiretween the different factory areas, that is
due to the different stage of the production cydlkus, although belonging to the same
factory, each area shows up some differential temtdsalone features that can both inevitably
lead, over time, to the ideal creation of intersab-factories and impact the way employees
interact with each other. For this reason, pickum a figure of general supervision and
coordination of the whole factory, helps to provaleeliable opinion and less influenced by
the local peculiarities of each area of the plant.

If compared to individual interview approach, inptle interviews end up embodying a

different underlying format and ultimate inner posp. Each of these interviews had a
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duration of about sixty minutes. In fact, differgntrom the previous interview conditions,

the profile and observation perspective of the sadpnt tends to take on distinctive traits
from the ones of the area directors, supervisodscaordinators. Hence, daily operating away
from the shop floor, the former is supposed to lelaroader and apolitical standpoint about
EGR project itself and its implementation procesthiww Santo André plant, thus providing a

constructive set of considerations that would ggobe the mere EGR impact on machine
level, up to the point of framing an inclusive feadk about the overall transformation caused

by the project along the whole organizational highng of the plant.

5. RESULTS

5.1 Introduction

This section aims to go through the descriptioE@R project, in order to better outline its
underlying theoretical foundations, the technical$ regularly deployed, the sequential steps
for its gradual implementation, the expected oveiwiing benefits and remarkable gains

deriving from its proper and orderly functioning.

Moreover, beyond assessing its inner value proposithe paper is committed to take deeply
into account the vivid impact produced by this pobjon company’s workforce, in terms of
involvement into decisional processes, commitmenvark, degree of clarity and efficiency

in communication flow, level of cooperation betwegffierent hierarchical levels.

The ltalian multinational company has lately begontake the first steps towards lean
approach in its Latin America industrial complexdatefinitely hopes to achieve a waste-free
identity in the upcoming future. In particular, ggifurther on this ambitious path, Pirelli
paved the way for EGR Project with the ambitiousppse of definitely adapting the actual
PMS (Pirelli Manufacturing System) to the idealrie@m profile, by paying attention to
several aspect: from the setting of standardizatioetrics to an higher quality of
communication between hierarchical levels, fromagmed people involvement to motivated

commitment to production efficiency and quality ebence.
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Furthermore, the research will be focused on SAntdré plant, where EGR has been firstly
launched, with the aim to grasp the relevant chafigeught to the Italian company, by both
running field surveys as well as gathering evidefian the personal experience and

observations of the actors involved.

5.2 Core features and purposes of the project

First launched in April 2011, as pilot, in the UP@Rea, EGR project represents a strategic
and operational tool which can be wisely used bgllPiTyre to achieve satisfactory and
significant results in the daily routine managemants factory complex. This project, which
has been currently taking part the Pirelli Manufaclg System and is geared to plant
supervisors and coordinators, mainly consists okldgping the corporate ability to correctly
evaluate the potential gap existing between exdeatel current results, so to both figure out
possible deviations and underlying causes, and imonisly boost and encourage
improvement in company performance through two nhawers: process standardization and

waste reduction. These two goals can be pursuedtinyg on the following means:

» Significant improvement of technical skills, proivlesolving effectiveness and training
on behavioral leadership, which are both undouptedledful to support each project

team.

 Enhanced effectiveness in managing the operatipadbrmance of any single Group
factory and across its distinct constituent units, accordance with KPIs (Key

Performance Indicators), set at the Head Quartet.le

Moreover, the EGR program strongly enters the aregdéional hierarchy, so to then
concentrate its attention on the second rung ottiporate pyramid, occupied by supervisors
and coordinators of any single factory area. Hermeh project takes on a specific
perspective in conducting the analysis throughbetentire firm’s industrial complex: in this
case, the emphasis of the investigation is focusethe factory area, rather than assuming
other different standpoints, such as the singlehina¢ the mini-plant or the plant as a whole.
As a matter of fact, the typology of exploring poaf view chosen so far definitely tends to
be a function of result expectations and purpo$ed twere previously defined by the

company before launching and implementing the ptoje
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Moreover, each hierarchical level within a givermgany’s plant is directly associates to a
determined methodology built up to ensure the pr@wel regular functioning of PMS. In
effect, each level of the pyramid is in chargemgeing the compliance with a set operational
standard. (Autonomous management and 5S at malgvek Process Kaizen Engineers at
mini-plant level; Black Belt programs throughoug tntire plant unit). As a proof of what has
been stated above, EGR thus aims to primarily acthe area level, training and shaping
skillful and effective performance control leadarsd, lastly, introducing the use of a certain
methodology, the PDCA cycle, up to gradually makea idominant design, permanently
followed on the shop floor.

Therefore, it would be convenient to outline thatcording to the basic architecture of
decision-making process undertaken within the fitme, reliance on PDCA method should be
depicted as the second station of a more compretecamd sequential decisional path,
faithfully employed within problems resolution pestlings and orchestrated as follows: the
first preparatory and indispensable stage is clenized by the establishment and subsequent
preservation of basic equipment conditions; thenisithe turn of PDCA to trigger a
standardized and functional mechanism of time-&ffeand efficient fixing of irregularities

across the whole factory.

Indeed, going more deeply into the definition ofG®cycle, it can be better depicted as the
process, within which one specific problem is ustlawd, analyzed, assessed, and then
appropriate countermeasures are established soéhtharoblem would no longer occur. Put
differently, the PDCA cycle (Plan, Do, Control, Astands for a structured methodology of
problem solving which tends to assess any singiegudarity in an accurate and
comprehensive way, and up to the extent of remokag causes and thus drastically cut out
any possibility of its recurrence. Farther, respogdo specific and sequential stages for its
correct implementation, such analytical procedeuires the compliance with two essential

conditions:

* The progressive standardization of corrective smhgt in order to strengthen them

and thus make them irreversible for specific tygae of problems to be fixed.
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* Provide training sessions to all employees in a Way could supply them with the
sufficient familiarity in the application of the ti@dology as much as in the use of

technical tools.

Besides, following the trail, the next step natiyratems from the generation of strengthened
and tested routines for consistent loss reduction.

Lastly, the culmination of this process of increatm@pproach to a consistent discipline and
well-structured attitude toward the final result gliality excellence and operational
efficiency, is represented by the development gfsgima program. In particular, such set of
tools for process improvement, performs as an eocapimethodology of measurement which
is mainly oriented to figure out and deeply underdt how production process has been
carrying out. Hence, being both data-driven ancktham the constant assessment of various
measures of standard deviation from the mean valeh analytical approach attempts to
provide reliable tools and technical solutions ey to improve equipment capability and
reasonably cut down the rate of defects incidefbe. benefits of Six Sigma adoption, can
thus result in different fields of the firm’s ecomic performance: from notable improvements
in product quality and profit margin, to drastiadduetions in production cost, customers’

satisfaction and stock levels.

Indeed, looking at what formerly stated under lesotlights, a significant synergistic
relationship can be found out. As a matter of fattch mutual tie would be declined
according to the following proposition: the highgpeed induced by lean manufacturing
increases quality as well as the higher qualitymoted by Six Sigma programs triggers

greater rapidity in processes execution.

EGR can be then portrayed as an overwhelming t@aeravailable to the firm in order to
take into serious consideration the difference betwthe results currently achieved and those
set as targets, with the ultimate intent of idgimig deviations, investigating their root-causes,
and generating actions and countermeasures to filotimy existing gap and keep firm’s
performance under control. In this sense, a copedsis represented by the company’s
relevant need to improve by far the quality of ngeral practices, by leveraging on two
dimensions: a clearer level of information and #eotive optimization of supervisors and
coordinators” ordinary tasks within the differemictory areas. Therefore, it ought to be

outlined not only that the EGR is meant to be argjrand fruitful breakthrough into Pirelli’s
77



ordinary life, but also that it can definitely wodut by constantly keeping in mind the
objectives at the base of its reasonable introdnciind positive revolution: mutual respect,
overcoming of traditional paradigms, propensitghange, standardization and, lastly, serious

adherence to discipline.

Going further in the description of the main ainmgl denefits brought by EGR, it would be
convenient to state that such operational prograroriented to provide full and notable
benefits to Pirelli, by properly balancing and dsfhg its efforts on three areas of

intervention as well as analytical perspectives:

» Behavioral perspective

From this standpoint, beyond entailing more trarespay and clarity in the communication at
shop floor level as much as in the information ngamaent, EGR turns out to be a useful
driver for triggering growth and higher empowermenhall the employees involved, in terms
of leadership, teamwork and abilities to conductckueffective and successful meetings.
When actually implanted into the firm, such deviegsild contribute significantly to improve

employees’ morale, self-reliability, mutual coogera and commitment to firm’s goals.

* Functional perspective

The EGR implementation undoubtedly plays a decisae in putting the firm in the position
to develop functional solutions for companywidenst@dization. By doing so, daily routines,
work practices and regulations, production procesluand safety specifications can thus be
involved into a generalized improvement programmes at not only streamlining
coordinators and supervisors’ schedules tasks Ibatemcouraging their mutual support and
facilitating interaction in the workplace. In theserms, directing the entire operational
structure toward a target of uniformity, detectahlés underlying components as much as in

the game rules, means to make some relevant stethe ooute to lean.

» Technical perspective

With regard to the most peculiar advantages gradbabught by EGR, it ought to include

some worthwhile contributions and perks concerramgagile problems prioritization and
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subsequent resolution. In fact, the latter stadeyifar facilitated through the adoption of an
organizational paradigm which consists of consgltmgher hierarchical positions, to fix

irregularities and anomalies, according to thegrde of severity.

All'in all, directing the entire operational struce toward a target of uniformity, detectable in
its underlying components as much as in its redulactioning, means to enable Pirelli Tyre

making some relevant steps on the route to learcanthuous improvement.

5.3 The project implementation: A seven-step procses

Within its internal skeleton, EGR embodies sevequsatial stages, whose appropriate
execution is undoubtedly compulsory, in order toomaplish effectively project goals and
expectations. More in detail, each listed stepssoaiated to a set of practical initiatives and
concrete actions to be carried out and properlgladet in progress. Indeed, during the entire
duration of the program, EGR can rely on the fukikbility and serious collaboration of a
cross-functional team, suitably built up for supleafic purpose and loosely characterized by
the intervention of key figures, so to ensure thtflil interaction of contrasting standpoints
and the proper functioning of the project in easdaaof prominent interest within the plant.
More in deep, picking out the case of Santo Andoédiry, the team thus constructed for EGR
implementation in UPGR area, entailed the actuablirement and participation of the

following organizational actors:

* UPGR Area manager

» Productive Efficiency specialist

» Continuous Improvement analyst

» Process Efficiency analyst

» UPGR Area supervisors

* UPGR Area coordinators

* Quality analyst

* Human Resources Development analyst

» Health, Safety and Environment analyst
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Farther, the careful assortment and structured ositipn of EGR team, represents, by itself,
a significant starting point and indispensable @dlignt on the path towards greater efficiency,

effective daily routine management and constantavgment.

Therefore, such subsequent process stations secdlmkr as it follows:

5.3.1 Identification and verification of the current system for controlling company
performance

At this first stage, the main purpose consistsnafiying the current state of the daily routine
management within all its underlying features aciivdies which every organizational actor,
more specifically supervisors and coordinatorsnigharge of. Going into detail, for each
mini area of the factory, this primary task caralshieved by fulfill two crucial and sequential
activities. Firstly, it would be important to bo#tccompany supervisors and coordinators
during a typical day of work and conduct in-depiterviews about their own work conduct.
By doing so, relevant workplace dynamics, potenéimbmalies and hidden irregularities
during the daily life on the shop floor, can args®l then be detected. Secondly, it is necessary
to closely observe each activity undertaken by boénarchical positions and identify two
types of gap: red colored (severe gap), which ssms a specific activity that has to be
removed since it is not a value-adding one; yeltmlored (moderate gap), instead, shows a
certain task which has to be maintained in supersiand coordinators’ work protocol but it
should be improved in terms of higher time effestigss and cost efficiency. In the same
way, all those activities which do not show anggularity or chance for improvement, will
be labeled with green color and remain unchangedregularly fulfilled during the factory

daily routine.

More in deep, some examples of the activities winiegty be subject to improvement and/or
elimination, as characterized by a high NVA ratetNalue Added), can be provided by the
following circumstances, highlighted as a resulfield investigations carried out on the shop

floor:

» Lack of organization and discipline during workfshinside the plant

» Excessively high level of administrative activitiesrried out
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» Absent or poor focus on the important relation ke OPI and KPI indicators

» Limited reliance on visual management systemserfdltory routine

* High level of inefficiency in the information maremgent and communication flow
within the plant, detected within the same hierex@hlevel as much as between
different ones.

After having underlined all those relevant crititak about the current state of the plant, a
further leap forward is represented by the redaatiothe Brown Paper, an integrated factory
road-map which both carefully analyzes the stredmwark actually performed by each

organizational actor in the following decreasinglesr of hierarchical importance: Plant

managers, Efficiency and Production Departmentyaits| plant area supervisors, plant area
coordinators, machine operators, and other funatidiranches that support the daily
company operations (Quality; Human Resources; Egeijt maintenance; Health, Safety and

Environment).

Indeed, in order to contribute to a better detgiliri the current flow of work into the plant,
each activity can thus be categorized by followiwg criteria: the hierarchical level that is
responsible for its execution towards supervisomsl aoordinators; its frequency of
occurrence (yearly, monthly, weekly, daily, or o work shift). Hence, such mapping
initiative is strongly geared to grasp, criticafigan and portray all those tasks which testify
the existence of correlation between the superyismd coordination level (namely as the
EGR target) and the rest of workforce acting infdetory.

Furthermore, it would be convenient to point odiirgher significant source of value brought
by the construction of the Brown Paper: the presiciance of overthrowing a traditionally
wrong paradigm: now more than ever, in the manufarg sector, it should be taken very
clear that all company’s functions have to mutualtypperate and jointly ensure the regular
functioning of production, which is the very stigite and most sensitive pillar for both
company value proposition and lasting stay in tlaeket. Instead, in the past, each functional
entity was supposed to be stand-alone, self retiaternd autonomous respect to the others in

delivering value to customers. Therefore, the Br&aper thus built up, succeeds in reversing
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this past thinking and lays stable basis for a petidn-centric approach to operations inside
the company'’s industrial complex.

In conclusion, the last stage of Brown Paper amalysnsists of accurately assessing the set
of gaps, moderate and severe, detected along theldninvestigation and developing an
Action Plan, made up of concrete actions and pralkctprograms for their respectively

improvement (yellow gaps) or elimination (red gaps)

5.3.2 Development of the tree structure for perforrance indicators

This second step, differently from the analyticaduds adopted in the previous one and geared
to deeply monitor firm’s activities according to \alue-adding perspective, ends up
establishing a tree-shaped structure of the fast@grformance indicators, which go through
a preliminary phase before coming to their ultimaétermination. First of all, it is crucial to
define clearly the underlying linkages existingvibetn the different classes of indicators
within a specific plant. In fact, as visible beld®igure 5), each plant performance can be
evaluated according to three distinct level of cadiors:

Key
Performance
Indicators

Key Management
Indicators

Operational Performance indicators

Figure 5 — The three levels of performance indicato

Source Elaborated by the author
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» Key Performance IndicatoréKPIs), which are valid at the managerial levellué plant
and require corporate strategic alignment withnalfldwide Pirelli Tyre factories. More
specifically, the establishment of those indicatansl the reason for their widespread
application lies in the fact of being set, on atadized basis, by the Italian Head
Quarter, taking as reference five prominent dimamsiand strategic levers of the firm
business operations: People; Delivery; Quality; tC&afety. Such five pillars of the
company performance, although mostly homogeneosplgad throughout the vast
Pirelli Tyre industrial landscape, are affected regsonable variations related to the
product line specifically made in each factorythe peculiar case of Santo André, the set

of developed indicators would be most suitableuok and agro tyres.

» Key Management Indicato(&MIs), which are applied to each single productarea of

the factory and respond to a plant supervisionlleve

» Operational Performance Indicatof®©PIs), whose validity acts at the plant coordorat
level and, in particular, on a specific group ofcmaes devoted to a single specified

phase of production flow.

According to EGR value proposition and operatiomassion, KMIs and OPIs, framing
respectively the first and second rung of the camjzaindicators pyramid, converge in a
uniquely coded alignment, oriented to sharpen ts kirivers for the overall and

comprehensive evaluation of plant performance.

Hence, at this stage it is therefore crucial tohhaentify the actual level of correlation of
KPIs to KMIs (or OPIs, according to EGR) and, & #ame time, facilitate the interpretation
of corporate results, through a fortified and adedinkage between the centralized managerial
sphere and the strictly operational one. To effetyi meet this objective, an precious
contribution is provided by the use of 9-3-1 Matr8uch tool allows to assess the degree of
correlation of Head Quarter based KPIs to the $peelant OPIs (or KMIs), by deriving it

from a subjective evaluation of EGR team memberishvis based on the following criteria:

» Assign the score of 9, when the correlation is eeslito be high
» Assign the score of 3, when the correlation is eeglito be medium

* Assign the score of 1, when the correlation is mezlito be low
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The opinion expressed and the score assigned hp grembers, thus lead to the overall
outcome of 9-3-1 Matrix, which is represented by sum of all correlation scores per single
OPI (or KMI). That sum, calculated for each singfeerational indicator, shows its degree of
frequency required in the control of such variabience, depending on the total score
reported, the higher it is, the more frequentlwill be controlled, in the light of a more

reliable total factory performance. In so doingsibg on each indicator's subtotal, the
company monitoring system will be then structured glanned by taking as reference the
level of priority assumed in controlling any singéI: the higher focus the firm concentrates
on a specific indicator, the more likely it will hecked with higher frequency. Therefore,
the rate of control adopted by the firm will be sead daily, weekly, monthly or annually, in

accordance with the level of emphasis given to éaciory’s OPI.

By doing so, a more explanatory and direct relathgm has been developed between the
corporate strategic KPIs and every specific sé®laht based operational indicators. Farther,
that stage then holds great importance primarifyhving ensured all the basic and necessary
requirements for the establishment of a renewedmaoe agile methodology for scanning
and controlling company’s performance from timditoe in its ongoing activity on the shop

floor.

5.3.3 Definition and setting of the new system farontrolling company performance

In this phase of the project, the main purpose issf developing and providing the firm
with a streamlined device for effectively scanniagd assessing company’s performance
through the remarkable reliance on visual managemsysiem. The latter practice, if jointly
combined with a deeper accuracy in addressingrtfoennation flow very clearly, can thus
lead the firm to significant results in terms ofthbdiigher level of disciplined integration
among employees inside the organizational infratire and enhanced effectiveness of its

operational activities.

Farther, it would be also convenient to outline ti&in changes brought by the company for
the better and more effective visual managemehzation in operations. In fact, before the
EGR arrival, the state of use of visual tools iesitie factory could be summarized as

follows:
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Several boards located all over the different pkasas, some of which monothematic
(reporting only the results of Quality, or Safatg,)

Low level of integration and coherence between camgjs performance dimensions
Detected existence of some boards just to infoatimer than some others kept unused or
outdated

Absence of board panels for the reporting of bb#hAction Plan and the set of initiatives

undertaken to solve the observed problems

On the contrary, the principles and practices thiced by EGR project are such as to allow a

more consistent and efficient management of inféionaresources throughout the factory,

according to the considerations listed below:

High integration and combination of the various éitsions of corporate result, in order

to achieve common and shared objectives

The reporting of the data related to the overaitdey performance, to be assessed in the
several functional fields of analysis

The structuring of boards and tables, whose corgkatld be quick, clear and easy to

understand, in addition to be constantly kept updiad factory daily life

In this case, the emphasis is focused on the aatdlconstructive management of the

information, and not on their mere informative pase

Turning to the detail, according to EGR code, Visnanagement functionalities and features

definitely result and can be practically framedtlas result of the crucial utilization of two

board typologies, to be used evermore at the dboplevel:

One internal board for the management of the wgrklay and each work shift. Such
board rises to the goal to carry out a rapid (omadiate) information cycle, which is
oriented to preserve current positive results ashmas resolve irregularities or problems

already occurred. In this case, the analyticaldggamt acts on a short-term horizon.

One external board for the management of the weakly monthly status of plant
performance. Indeed, more specifically, this sedypé of board helps company to think
on a medium to long-term perspective, enabling eye#s to grasp and improve
company’s growth potential as well as prevent tbeuaence of unpleasant events and

the achievement of negative results.
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Those two graphical tools described above are lgl@aerrelated, since the first contributes
to the construction of the second one, while thedlaoperating on a wider future outlook,
demonstrates to be useful in entailing the increaaiédmprovement of plant’s standards and
underlying components. Besides, if investigatinggoctive business dynamics concerning
the plant, the nature of the external board syriddpends on the internal one, in such a way
as the reported data can be causally led to a dafbiled analysis.

A further relevant activity, which characterizegsthhird step of EGR implementation
process, is represented by the effort, put by tbhesefunctional team, in order to understand
the causal, organizational, hierarchical and fumai linkages between the Pirelli Tyre PMS
pillars. Those corporate entities, with some reabtvariations due to the diversity detected
across Pirelli plants, are geared to support tlignary activities of each plant’s industrial
team so to ensure the achievement of effectivesfaetory and lasting results in terms of

product quality excellence, equipment maintenamcecanstant improvement solutions.

Applying what stated above to the Santo André pldve PMS pillars (Figure 6), actually

operating as a crucial support to production braaoh the ones listed below:

UPMS ! Z

g Indicadores
UPGR i : : o

I : T Eficiéncia

E (KPrs)
UPOC i =

Figure 6 — PMS Pillars in Santo André plant

Source Pirelli Tyre Brazil

+ Planned maintenance

This pillar aims to ensure the reliability and dakbility of equipment, machines and industrial
facilities, in such a way as to preserve them &oud pursue remarkable levels of excellence
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productivity, productive capacity, safety, and astency with the surrounding environment.
More in detail, the PM pillar can allow the firmcaeeding in the improvement of plant
performance and reduce the cost of maintenancehably relying on the elimination of
unplanned downtime and technical losses, and devga system for planned maintenance
which tends to be cost effective and integrallyriedron by the production staff all along the
plant.

* Maintenance for Quality
It contributes to promote training and employeesifgssional empowerment, through the
application of continuous improvement methodologithe structured integration between

pillars and the strengthening of systematic vidmrthe attainment of both efficient processes

and best quality products.

» Health, Safety and Environment
This pillar aims to direct and support the creaidrsafe workplace and health environment

inside Pirelli Tyre, thus based on the rigid commptie with the prominent principles of

sustainable environment and mutual respect amahgdiuals.
* Autonomous Management Staff
The most relevant purpose assumed by this pilleegsesented by a twofold dimension:
- the opportunity to enable machine operators tolaelyuwork with greater autonomy,
sense of duty and responsibility towards the eqaiptm
- promote teamwork among employees from differentfgasional backgrounds

(production, maintenance, quality, process efficygrsafety and human resources) in

the pursuit of steadily improving results.

* Education and Training (as a relevant duty of Human Resources Department)
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This pillar is mainly oriented to ensure a constarporate support to its employees, in order
to trigger an enhanced involvement in the ongoirgeets of the plant (EGR above all) as
much as to produce a positive impact on individoadtivation, higher morale in the

workplace and more cooperative attitude with cgjless.

Therefore, after having described the remarkable ptayed by such corporate forces, the
next step will be directed to assess the degreatefisity, interrelation and functional

dependence subsisting between them. This resube&athieved through the construction of
DE-PARA Matrix, which synthetically portrays thetaee of the linkages across the several
plant pillars, up to the point of establishing stural and formalized ties within the same

factory engine.

5.3.4 Development and installation of the new sef mdicators for the firm performance
assessment

This phase of the process aims to fruitfully conebline evidence grasped by both the second
step, through 9-3-1 Matrix, and third step, mainharacterized by the renewal of visual
management practices and the valuable structufibd=ePARA matrix. In this circumstance,

it would be essential, to Pirelli Tyre, to redefiawed properly implant the new system for the
comprehensive evaluation of company performanceeMpecifically, at this stage, it is time,
for EGR project, to lay the foundations for thei®es accomplishment of two important

missions:

* The structuring of the new system for indicatoratom, embodying a more direct, vivid

and causal relationship between Head Quarter Kirlgpkant OPIs.

* The introduction of a greater contribution to ddicie within the organization and among
its members, whose observance and respect is eégenachieve prominent targets of

effectiveness, efficiency, growth and innovatioroperations.

Hence, inside each plant area and for each ORlteckko a certain KPI, entailing a specific
frequency of control and pertaining to one of thwe fdimensions of corporate performance
(quality, cost, safety, people and delivery), itcrsicial to build up the RACI Matrix. This

explanatory chart, taking as reference all the dyoa described up to now, succeeds in
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enriching the firm with a formalized design for thgpropriate deployment of the information
responsibility across the entire plant hierarchatalcture. In fact, thanks to such a renewed
attitude to information management, within eacmpkarea and in accordance to the type of
indicator under observation, it would be thus felesito spread the responsibility for its
assessment among a defined set of employees afatedtfated hierarchical positions.
Indeed, by complying with reasonable criteria @ity and objectivity, each employee turns
out to take part the operation of the new contystesm, within which everyone contributes to

a small but vital portion of monitoring and improwent activities of the firm business results.

Having clarified all those crucial aspects and ag#ions, the RACI Matrix can then be
constructed by taking into consideration the actuahning of its underlying components,
each of which demonstrates to have a certain degfremportance and exclusivity. As a
matter of fact, each of the composing letters ifiest one specific position, who is
responsible for that single task in managing ttiermation flow throughout the firm. Hence,

the RACI matrix is made up of the following compatse

. R: It identifies the person who is the first resgible for taking a given information.

. A: It points at the position that is in charge bétcomplete utilization of the received
information.

. C: It signals the person who cooperates with thermation owner (A) in order to
undertake an improvement initiative on the firmésult.

. I: It indicates who received the information andkesuse of it. This label is basically

assigned to the managerial positions of the plant.

Once theorized the main features that charactdRA€1 matrix and the allocation of
responsibility within the plant infrastructure,vitould be worthwhile to accurately describe
the new disrupting dynamics, introduced by EGRtamms of the inner organization and
foundational principles of routine meetings. If Apg to the specific case, with regard to the
daily management of the plant, the internal boaitdexhibit results of each of the three work
shifts per day, thus displayed according to pradacioverall losses, administrative activities
and decisions taken. In the same way as the wadfk #iose defined results will be then
resumed in the daily section of the specific plar#a of interest, beyond to be included both
in the work shift book and into the Action Plan. ef&fore, expanding this analytical
perspective on a longer timescale, it works siryiléor the plant management on a weekly,

monthly and yearly basis.
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Moreover, another aspect which deserves a promingmbrtance is referred to the various
problem solving strategies to be applied alongdperational life cycle of the plant. Going
into detail, lean thinking provides a set of valeatwols to be implemented in order to solve
problems and fix the anomalies detected acrossfatiery. More specifically, positively
depending on both the actual significance of thBoadretention, immediate or definitive
action) underlying the resolution of a given praobland the degree of severity of the latter
(from the involvement into the single work shift wp the whole month duration), it is
possible to identify a wide range of instrumentd agsolution strategies, which are listed as

follows:

* Preservation, on work shift basis, of plant basicditions, through the compliance with

Autonomous Management and 5S programs.

» Undertaking immediate initiatives on daily basis agreed in the Action Plan.

* Implementation of a definitive action on the spegifroblem, by carrying on an Analysis
of the Anomalies inside the factory. Such interi@ntends to be performed on weekly
basis.

* Conducting definitive actions through the suppdrtmethodological techniques such as
A3, Basic PKE, Advanced PKE programs. Those theehrtical equipments are used on
monthly basis and respectively correspond to areasing level of pervasiveness of the

remedial action.

Furthermore, for what concerns the revised cyclenegtings as a fundamental support to
daily routine management, one further side of ckamgards the new approach followed in
the selection of the participants. In particuldwe first two goals of EGR project consist of
triggering higher empowerment and increased autgnoin first level employees, area
supervisors and coordinators. As a consequence, gil@ctor and managers seem to take on
a lesser role in work shift meetings, thus encaagthe decision-making authority by those
employees who are closer to the source of poteptadlems and familiar to those peculiar

criticalities and local dynamics that charactegaeh part of the plant.

In so doing, both the timetable of routine meetiagd their streamlined composition tend to

be framed in the following way:
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On work shift basis: one coordinators meeting (d@utes long) and one supervisors
meeting (with planning purpose) per single worKtsfiihere would be also the chance of
arranging a meeting (30 minutes long) about thaueissof Safety, Quality or
Maintenance. Such format will require the atten@aofcarea supervisors and analyst of
the PMS pillar.

On daily basis: one daily meeting (30 minutes lomigiring which area supervisors and
area managers are the ones who actually participatéis case, coordinators are not

about to take part.

On weekly basis: one weekly meeting (one hour loagended by the manager,
representative of the specific plant area, andatiyst of each of the PMS pillars that

are actually involved into the debate.

On monthly basis: one monthly meeting (one houg)amhich predicts the participation
of the primary representative of PMS pillar as wedl plant area managers. Indeed,
differently from the other meetings format, it doast require the attendance of
supervisors, while contemplates the presence gbltre director.

All in all, the general impact of such disruptingarvention on the current state of routine

meetings can be easily summarized in one logiazhison:

Standardization + Higher Quality meetings — Lessi@iosses More effective results

5.3.5 Framing and building up plans, reports and mee efficient formats of routine

meetings, in accordance with the new operational nael to be introduced

In this section of the project, the main purposs lin the essential chance to structure

concretely the new control system by following timeoretical premises and operational

guidelines outlined up to this stage of the implaetagon process.
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First of all, an issue of great importance is gibgrthe establishment of a contract that should
regulate functioning, disciplinary norms, locatidime constraints and internal articulation of
each routine meeting inside the several producieas of the plant. Hence, depending on
both the type of meeting (on work shift basis, yaweekly, monthly or yearly) and the
specific area of the plant where it would take plagarious dimensions are thus set: the
meeting agenda, the list of participants, the KRsds to check out, i.e.

Furthermore, independently from the differentiapexds that could compose the routine
meetings to be performed, some features tend exaetly the same, no matter the productive
area of particular interest or the frequency ofubence. In this regard, those invariable

components of the contract are represented byotltoing elements:

 Start and end time of the meeting, differentiatedly doy frequency but equal to any

single area of the plant.

« Ultimate purposes of the meeting, changing onlyetiag to frequency but equal to all
productive areas of the plant. Indeed, the topecseach meeting may, of course, vary in
dependence on the peculiar dynamics at the basaabf working day. In any case, it is
possible to think of the following proposition: tHess the frequency of meeting
occurrence, the more likely meetings will respoadcatstandard format and formalized

protocol.

* Documentation outputs, which varies only in agresinte the frequency of meeting
occurrence. Those are generally constituted by aatilimmary report on the meeting just
ended and the updated Action Plan, which incorpsrdahe agreed set of corrective

actions to be undertaken on the shop floor.

* Documentation inputs, to be analyzed and takendatsideration at the beginning of the
meeting. Such informative equipment still only earin dependence on the frequency of

the specific routine meeting.

* Basic rules and key behavioral norms that all pigdints have to comply with. Those are
generally set by cross-functional team and appBniykind of routine meeting occurring
throughout the entire plant. Suitable examplesoofect conduct can regard: punctuality;

respect of set timetables; preparation in advamcthe issues that will discussed during
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the meeting; attendance at all meetings in whiah glmgle employee is required to
participate; notify in advance when someone is lenéd attend the scheduled meeting;
ban on the use of mobile phones or other electrenmices; mutual respect and education
of all participants, both at the meeting as well tasoughout the whole factory

environment.

5.3.6 Implementation of the new system for monitorig and controlling company’s
performance
After having largely described the main dimensiaisbenefit, thus being reflected into

company improvement in cost saving, operationaicieficy, standardization and waste
removal, that would be brought to Pirelli Tyre b project, the emphasis will now be
centered on people. In fact, the companywide tcansdtion boosted by EGR can only work
out, fulfill result expectations and entail effeetigains, if properly supported and strongly

fostered by employees, who are the very first hasets and crucial drivers of such change.

Choeragao

Supenisac

Operagéo

Figure — The Customer Market pyramid

Source:Pirelli Tyre Brazil
In fact, as visible in the Customer Market Pyrafiggre, operators demonstrate to be crucial
and fundamental actors for the effective achievaroeresults by the firm.

Furthermore, within the corporate infrastructuret the totality of its underlying levels will

be directly involved and automatically responsiolethe overall success of the entire project.
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As a matter of fact, since the target of EGR igesented by the position of supervisor and
coordinator along the several areas of the plawisd two hierarchical levels would end up
being by far the protagonists of such operational @arganizational revolution. Therefore, in
such a way as to enable those actors not only\dngi¢he scheduled ambitious goals but also
acting as facilitators of change, it would be etisémo educate and properly train them on
this new conception of daily operational routinggated by Pirelli Tyre in its Latin American

industrial complex.

Farther, in so doing, it is important to schedute, each Group plant, a four-day training
session, in order to start to practically trandapervisors and coordinators the necessary
knowhow and innovative skills that such disruptiatjitude to manufacturing operations
would undoubtedly deserve, so to regularly work uparticular, this training program, both
in its internal articulation and in the series a@lvered contents, takes inspiration from a
distinct notion of “doing management”. More in deteelying on lean thinking as the vivid
theoretical background of its ordinary functioniig;R project fits the managerial dimension

as a function of the balanced, causal and objectiation between data, facts and decisions.

In effect, lean thinking outlines a managerialtatte and a decision-making process that are
both based on the faithful adherence to concret®. dence, the latter highlight and signal
the occurrence of specific events, and subsequéalyhe foundations for the adoption of
suitable countermeasures and proper actions byemgriwithin the factory. The so described
dynamics thus contribute to delineate the traits mhanagerial approach which is basically
centered in the cause-effect mechanism, througlvaheble support of empirical evidence
and intimate feasibility of the solutions takenresiedial to problems and irregularities found
out on the shop floor.

Besides, the training program, conducted by a apieed consultancy, is thus geared to plant
supervisors and coordinators and is characteriyetthdo ultimate goal to enrich and enhance
the quality of their skill set, with significant owibutions oriented to strengthen crucial

concepts such as: the calculation of percentagaplesand weighted average; the techniques

of charts construction for the display of resu&E notion and practical utilization; i.e.
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5.3.7 Checking the effectiveness and regular funotiing of the system, through frequent
follows up and feedbacks

At this final stage of the project implementatitile company is thus in charge of constantly

monitoring and verifying the correctness and effectess of EGR dynamics and practices in

their ordinary functioning across the factory. Witference to this, a series of accurate

inspection activities and follow-up sessions haanb®nducted in UPGR and UPMS areas on
a monthly basis, in order to thus detect potemptiablems and anomalies across the factory as
well as collect valuable feedbacks and gather pusciadvices from employees about the

corrective measures to be taken, so to allow arpssgre tuning and overall adjustment of the

project.

Therefore, in so doing, it is possible to ensure pinactical consolidation of EGR project
inside the two areas of its current actuation (URGBR UPMS) and, in the mean time, trigger
the execution of significant incremental intervens which are mainly aimed to increase,
from time to time, the quality of the company a@diph to the new factory management
model, and drastically reduce the likelihood ofufet unpleasant events, actually diverging

from the growth trajectory.

5.4 Research results

After having largely described the sequential steppEGR implementation in Santo André
plant, in this section the main purpose consistshofving the actual impact of the project on
both the company economic performance and on th®#ogees’ ordinary routine within the

plant. Therefore, given those two prominent areaghe overall interpretation of the project
outcome, at this stage, it would be convenientctaaly divide the range of results between

the two core spheres of the research.

5.4.1 The project impact on economic results

At this juncture of the investigation, the centahl is represented by the chance to frame the
effect of EGR entrance on some synthetic indicatdrBrm performance that can grasp as
much as possible the company reaction to suchftranation on the route to lean. In fact,

given the complex articulation of the productioncley in manufacturing industry and
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assuming the existence of various factors (bothrothable and independent on the actual
company conduct ), which profoundly influence threaf result, the performance dimensions

that are taken into consideration mostly concemadhservation of the progressive trend of
some operational indicators. In so doing, the ftat@n thus effectively contribute to best

reflect the distinctive characteristics of eachnplarea analyzed and concurrently isolate the
specific benefits brought by the EGR project.

Besides, the chosen indicators are more likelyefoidd the considerable gains attained by the
Italian firm in terms of cost saving and improvdficgency. Farther, owing to the objective of
performing a more accurate assessment of corpdedi#e the paper is focused on the results
reported by EGR in the UPGR (pilot area), thus romihg the reasonable intention to run the
investigation on a wider time horizon and then dvasks of distortion and production
seasonality. Therefore, the impact of EGR projectU®GR area, in Santo André plant, can
be then summarized by the following set of perfaro@a indicators, which portrays the
historical evolution of Pirelli Tyre, before andexfEGR implementation:
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Figure — Percentage of UPGR operational indicatouside the tolerance band

Source Continuous Improvement Staff, Pirelli Tyre Brazil
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Figure - Variation in scrap rate of finished prodscin UPGR area, before and after EGR
implementation

Source Continuous Improvement Staff, Pirelli Tyre Brazil

5.4.2 The project impact on employees’ daily routia

In contrast to the pure quantitative size that dielethe analysis of the operational results
brought by EGR implementation on Pirelli Tyre shitgor, a further major aspect in the
overwhelming shift induced by this lean based progris assumed by the strong resonance
produced on each employee’s traditional daily reutivithin the plant. Indeed, this section is
precisely oriented to outline the most peculiar elisions of change in the everyday work
schedule of plant area managers, supervisors asrdinators. Differently from the previous
section, the productive areas now taken into adcattnUPGR and UPMS, in chronological

order of kick-off.

5.4.3 The project impact on plant area managers, pervisors and coordinators

All the interviewed area managers, supervisors a&odrdinators provided valuable
contributions and positive considerations about Eféétn several distinct perspectives, such

as theoretical foundational principles, internaticatation, tools and drivers for its
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implementation, disrupting attitude to routine s#mmation, and considerable benefits in
operational efficiency as well as in the organmaél environment. In particular, they
perceived a remarkable progress in the way ordirsantyvities on the shop floor were
drastically modified for the better, and boostedabgnore effective, transparent and clearer

communication flow across plant hierarchical levels

Indeed, most of respondents claimed that the irati@ normal reaction, by most of Pirelli
Tyre employees, towards the introduction of suchneaw approach to daily routine
management, initially consisted of a bit of skeisth and confusion, reasonably due to a still
little understanding of the new project methodol@gyhe first impression | had of EGR was
that this project would have increased my worklo@fl.course, | was wrorig Coordinator,
UPMS). At the same time, they also emphasized shaeh apparently defensive attitude of
company workforce, derived from the natural induad response to the novelty, which
implies, by definition, something more uncertaindaless comfortable than the current
situation (‘Each individual, towards the new, tends to have fmm forward and one foot
bacK, Plant manager, UPGR). Once more, this employbekavior, as repeatedly stressed
by both interviewees, has not been a reason fotrumt®n or resistance to the EGR
introduction, but has been represented the pretirgipath for the gradual adaptation to the

renewed factory routine.

Moreover, another element, that has certainlyitatéd and accelerated the process of change
led by EGR, has been provided by the joint paréitgn of the whole work team (made up of
area manager, supervisors and coordinators per aaehof the plant) to the EGR training
sessions. Such circumstance has meant, for logsnpfoyees, one more precious chance to
further develop a sense of belonging to a teanbetstrongly reiterated in the daily mutual
support as much as in the struggle to achieve cangpoals. (The participation of the entire
group in the training program has ensured that afl us we began to speak the same

language throughout the pldnSupervisor, UPGR).

Therefore, after having understood a further dedaéxplanation about the internal structure
of the project, the strategies of action and thpeeted benefits, all UPGR and UPMS
employees started cooperating, in a proactive amticpatory way, for the success of the
whole EGR project.(No one of us opposed EGR, but all we have overdbmenitial
concerns with patience and desire to learRlant Manager, UPMS). Indeed, in order to
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better complement what argued up to now, one ir@e®ed area coordinator stated that EGR
soon appeared to be the kind of innovation thatlttdean Multinational actually needed in
such a way as to streamline the information flovaimost efficient manner. All in all, the
great achievement of EGR is due to the signifisahie added to the quality of daily routine
from a better and efficient time managementit Was love at first sight. From the first
moment | realized that EGR would have helped censidy our day by day throughout the
plant’, Supervisor, UPMS).

Farther, with regard to the difficulties encounteduring the preliminary approach to the
EGR principles, the most relevant one was undolyptelthracterized by the setting of the
new schemes at the base of routine meetings. Aateemof fact, before EGR introduction,
meetings took place in any area of the plant, thataotable amount of time and were mostly
unproductive. However, with the complete insertafnEGR paradigm inside Santo André
plant, the various types of meetings, obviouslyedéntiated by frequency of occurrence (per
work shift, daily, weekly, monthly), were fully ctormed to a structured and standard format,
in terms of time duration, selection of participgrand choice of the prioritized topics to be
assessed and discussed.

Moreover, as observed for the attendance at rouatieetings, initial difficulties were initially
detected in both adhering to the whole operatiganatocol and complying with the new
norms set on the shop floor, by the vast majoritgroployees. In this sense, so as to achieve
a better level of adaptation to the refurbisheddigcdynamics, it was essential the reliance
on a vivid sense of belonging to a corporate comtpuwhose regular functioning is thus
bound to the respect of such foundational prinsip{#=eeling the all of us on the same path

towards a common goal has been the key to overgpamy obstacle Coordinator, UPGR).

In addition, according to the interview findingstlva plant area supervisor, another powerful
dimension of novelty brought by the EGR projectgilgen by the sincere awareness that this
new system of routine management effectively reguithe equal and undifferentiated
contribution of each employee to the committed eadinent of common corporate goals. In
this context, each worker equally participateshaiit any kind of distinction or recognition
of higher merits and abilities. EGR is a democracy. We all contribute in the sarag and

there is no need of champidnSupervisor, UPGR).

100



Furthermore, as strongly emphasized by both aremgeas, it would be worth reminding that
all those innovative changes and drastic adjustsneatried out to Pirelli Tyre traditional
operations, require a certain period of time tarbly assimilated and mastered by employees,
and thus be fully integrated into the renewed figcttaily routine. Hence, it is also essential
to point out the importance, for a company in amndius evolution as Pirelli Tyre, to ensure a
high level of persistency in making change effediivhappen. In fact, it is possible to
establish a new attitude only through a great eygal®’ motivation and commitment: any
lack of these necessary factors inevitably leadsth® failure of innovation and the

preservation of the traditional scenario.

Turning to the main benefits and advantages expeztkby the respondents in the application

of EGR inside the plant, the following ones haverbeonsidered as the most important:

» Daily routine organized, logically structured ardierring to standardized metrics;

» Creation of the discipline in the workplace, thrbuge clear definition of task, duties

and responsibilities;

» Better, easier and more agile use and availalmlitynformation inside the factory.
Thanks to the development of visual managemenésystnd the detailed description
of results per single machine and work shift, infation now flow more effectively

and straightforward,;

* More and better involvement among employees, thagg to the pursuit of the same

corporate goal.

Besides, as stated by a plant area supervisomenimhportant leap forward made by Pirelli
Tyre through the EGR implementation, can be astmtiavith a deeper dimension of
individual empowerment, professional developmernt @anhanced autonomy demonstrated in
carrying out his ordinary tasks. Hence, this stateims all the more valid as the focus goes
down the plant hierarchy. Similarly, the chancalébegate increases as the emphasis moves
from the bottom to the top of the organizationatgmyid. (In the past, the amount of

activities was far greater than the time at my dsgd. Today, through the EGR, | delegate
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more to my subordinates and | have much time iy fagrform all the activities that are
referred to my positidi Supervisor, UPMS)

All those aspects listed above, definitely contrébio outline the features of a notable turning
point in Pirelli Manufacturing System. This has eaade possible thanks to a revitalized
atmosphere inside the factory, where employeesdal of a team, mutually support each
other and, much more than before, are determinextheeve a common goal. THanks to

EGR, now, certainly more than ever, we are a teavery day we work together for the same

goal’, Supervisor, UPGR).

A further interesting point, come out during thengersation with one area manager, was
related to the great potential, owned and exprebyeGR, for the analysis of operational
problems and the investigation of root causes. Amatter of fact, a more efficient

information management and higher decision-makioggy deployed along the hierarchy,
allow the firm to trigger a virtuous cycle, whiclrcbe mainly geared to ensure, in the long
run, the development of more consistent and stredtgolutions than temporary and sub

optimal ones previously performed, for the saméyeaf problem.

Therefore, a great benefit of EGR is achieved wiié construction of a process for the
accurate analysis and incremental improvementefstate of the factory, both made possible
through the drastic removal of underlying caused #me development of innovative
initiatives aimed at anticipating even the occueeerof unpleasant events.NOw, our
decision-making process is more structured and dhalytical techniques are carefully
defined. In other words, we solve many more problamd save much more titnélant

manager, UPMS).

Shifting the attention to the social dimension afle employee’s routine throughout the entire
factory, the interviews conducted have showed gm gesult of the EGR implementation, a
considerable saving of time during the working dsxy,that it can be otherwise devoted to
valuable opportunities to interact with colleaguesgardless the hierarchical level. Those
activities, if properly carried on, deeply contribuo improve both the overall quality of the
workplace and also the nature of personal ties dmtwemployees within each area of the

plant.
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In addition, as stressed by one interviewed superyit is worth mentioning the intrinsic
relevance now associated with the chance to stéguich with colleagues, constantly support
each other, understand their personality traits l@tthviors, and intensely cooperate for the
same objective. When, thanks to EGR project, | started to have ntiane available in my
day, | realized how my employees were in needafimity and human contd¢tSupervisor,
UPGR). Indeed, assuming supervisor’s perspectilgtiaer important ingredient to allow the
preservation of a fruitful and satisfactory relasbip, is represented by the possibility of
providing workers with a frequent feedback on thparformance. In the past, this activity of
discussion on job performance was carried out anlyase of negative results, and never if
results were satisfactory, thus incurring in theéural reduction of individual motivation at

work.

During the interviews, the respondents have bekada® ideally deploy a given amount of
time, equivalent to a single working day, into tedowing different typologies of tasks

performed in the workplace:

In field activities and intervention for problems plant equipment

Attendance to meetings

Administrative and bureaucratic task

Personal direct contact with colleagues

Therefore, as a demonstration of the growing ingrar¢ assumed by the frequent chances of
contact and interrelation with colleagues, therime composition of the daily timetable for
supervisors and coordinators, shows a significacrease in the amount of time dedicated to
those activities, as a further consequence of ¢gagart to more concise, timely and effective
routine meetings. Indeed, the impact of such reievwane saving is more visible for
supervisors and coordinators, while area direcersn demonstrating an higher commitment
to personal sphere and direct interaction witheaglues, seem to maintain a very similar

trend to the one prior to EGR implementation.

5.4.4 The project impact on Continuous Improvemenstaff
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As described in the methodology section, the intuépterviews have been conducted with
two members of Continuous Improvement Staff, wheehelosely followed and coordinated

all the sequential stages of EGR implementatiodBanto André.

Both conversations were aimed at understandingdapitting the respondents’ position on
three different dimensions of the analytical inigedion:

« The real value of EGR project, in terms of maindfga and advantages stemming

from its introduction in Santo André plant

* Problems, objections, irregularities, and difficest caused by the adoption of this

lean based approach and detected on the shop floor

* Dynamics and mechanisms of the project functionwdjch did not seize the

desired results

Therefore, the respondents stressed the emphasiSRfexperience on three ambitious goals
achieved by the project. Firstly, the enhanced cdamemt and deeper involvement
demonstrated by employees into the daily routireaAnatter of fact, after an initial period of
difficulty and progressive adaptation to the reng@wperational paradigms, employees started
acting in accordance with EGR artifacts and prilegpthus pursuing high levels of individual
empowerment and vivid sense of belonging to thega@ate community. In second place,
such boosted attitude to effective collaboratiomagemployees, laid the foundations for the
creation of a virtuous cycle, based on the genwharing of experiences and the true
exchange of expertise and knowhow. At the same,timecontrast to the stand-alone
proposition typically observed in the traditionalcfory model, thanks to EGR, the set of
countermeasures undertaken to fix a specific pmlale not stem anymore from an individual
decision, but each employee provides his persooatribution to a shared solution that

comes from a collective decision-making process.

Thirdly, as widely noted out during the precediragggraphs on the results of investigation,
EGR managed to allow the firm to rely on a smoqgthkrarer and efficient information flow,
which had a significant impact on the quality atiimate effectiveness of routine meetings.

Hence, given the availability of a wider range wffiormation resources, the crucial stage of
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decisional process, namely the routine meetingjnidefy offers an opportunity for a
constructive and open discussion between skillfapleyees and concerning on the most

relevant agenda items.

Complementing what explained so far, the enhantaitycand effectiveness in information
management entails an higher level of accountgltit workers. In fact, each of them ends
up being the owner of a small portion of the comimaton channel, and then depends on the
other employees’ contribution, in order to achieveonsistent and suitable resolution to a
specific problem. (Vithin each area of the factory, most of the woskaeggan to feel part of

a group and began acting as playmdjé&oject coordinator).

According to respondents, a further critical pagadithat has presented some initial
difficulties to be overcome, was characterizedh®yabandonment of the traditional pattern of
routine meetings. In this sense, it was essemtialarify, during the training session of Pirelli
Tyre workforce on EGR contents, the absolute anddputable equality of decision-making
authority among the participants at the meeting.antrast to that, according to the traditional
model, the decision-making process was focuseth@mighest hierarchical figure taking part
the meeting (namely a plant manager), and the disaof interaction tended to converge
uniquely to that position. Thanks to EGR, we became aware of the fact thatménting is
not manager centered, but all together, in the samag, we contribute to the final result

Project coordinator).

Moving forward, as stated by both interviewees, dn@lytical approach and revolutionary
attitude brought by EGR project were so advancetdasrupting to not allow, at present, to
identify possible failures in its underlying mettodagy and ordinary functioning on the shop
floor. Without any doubt, having addressed in defitt operational mechanisms of the
company and having transferred to employees a nesk philosophy, make EGR Project a
very strategic tool, through which Pirelli Tyre haade further progress on the route to lean.
(“Without the increased efficiency and drastic regucbf waste, both induced by EGR, we
would not have been able to compete successfuliigeircurrent market situatidnProject

coordinator).

6. CONCLUSIONS AND FINAL CONSIDERATIONS
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Walking back to the research question, it would werth pointing out the that the
consultation of corporate documents as much ascomeluction of field interviews have
undoubtedly contributed to provide comprehensivewams to the questioned issues. In
particular, the research project addressed thee terdb-dimensions of the investigation

purpose:

» Operational efficiency: It is proved by economic data (OEE increase)

* Waste removal: It is visible through company’s performance (Reductiorsanap
rate)

 Enhanced employees’ involvement:This aspect can be analyzed through the

evidence gathered in field interviews

After that, a SWOT based analysis will be carriet, 0 order to mainly assess the strengths
and weaknesses, and then focus on the accuratevatise of the possible threats and the

most valuable opportunities for future improvement.

6. 1 The SWOT Analysis applied to EGR Project
In this section, the paper goes through the syigthatestigation of the most relevant

dimensions that marked the EGR experience in SAntiré plant. In particular, a special
emphasis is devoted to the description of bothptheuliar weaknesses detected during the
project implementation and the opportunities fopiovement and future paths of innovation.
Once accurately analyzed, the real project weaksease broken down into their causal
factors as well as the critical dimensions of inyerment can be then related to feasible
solutions to be applied by Pirelli Tyre on the shoedium run.

STRENGHTS WEAKNESSES

- Standardization and uniformity in daily | - Exclusion of operators from EGR

routine

- Enhanced involvement of employees on the- Possible interference of corporate entities

shop floor which are external to EGR

- Visual management and information

106



streamlining

OPPORTUNITIES THREATS

- Cellular manufacturing - No periodic review of factory areas
already mapped and renewed

- Inclusion of operators into EGR - EGR actions not undertaken and
effectively finalized by the firm

6.1.1 Strengths

With regard to the main strengths pursued and WriolagPirelli Tyre by EGR implementation
in Santo André, all the great advantages and premibenefits that have been described and

Table 1- SWOT Analysis on EGR Project kistion. In fact, routine standardization, visual

Source: elaborated by the author supervisors awordinators’ accountability,

abdEGR on Pirelli Tyre shop floor. Indeed,
wie tun unmmunone wowivon pauaner o, e CONSE@@K for informative efficiency, and the
vivid tension to effectiveness in decision-makiage the very key factors in order to make
EGR project sustainable and fruitful in the upcogniature. Hence, those points of strength

can be summarized as follows:

» Standardization and uniformity in daily routine, through the introduction of
structures and patterns which are capable of ergutie proper and sustained
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operation, on daily basis, of the new operatiogatesn. Indeed, according to a future
perspective, it would be further important to sgtmen the faithful and strict
adherence to renewed factory paradigms and belaviorms on the shop floor. All
in all, the maintenance and over time preservatiotihe satisfactory results achieved
so far, is a function of the company ability to emanchored to such cardinal points

of everyday life throughout the factory.

* Enhanced involvement of employees on the shop flaoLikewise, this second
advantage, driven by EGR, tends to be equallyegiafor the suitable functioning of
the new operational engine, but requires greatigiersy in pursuing desired targets
and strong tension towards the continuous improwmieboth the process and output
quality. The feeling of true belonging to the wadyi team, the construction and
favorable competition logics between different tesatm achieve always a common
goal, the mutual collaboration and support in handes, represent all ambitious
dimensions, to be attained only through constamhrnoiment and high levels of

motivation.

If those two conditions are properly fulfilled, $ugrowing integration of the single
employee within the corporate inner dynamics arsd deeper identification with a
familiar, rather than a mere employer, can botlv@rto be prominent success factors

of the new Pirelli Tyre value proposition in opéras.

* Visual management and information streamlining.The latter demonstrate to be
crucial drivers for the stability and genuine canaéon of the overall value created
by EGR on the shop floor. The chance of straiglying on a agile and fluid
information flow, undertaking agreed problem sauos through timely and effective
meetings, is fundamental, together with enhanceeldeof efficiency and waste
removal, in order to both pursue satisfactory oppanal results and lay the basis for

incremental and continuous improvement throughloaifitm.

6.1.2 Weaknesses and threats
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With regard to the weaknesses and threats detéttedhe EGR project implemented in
Santo André plant, the infield research shows &mpects that, albeit with different intensity
and variable degree of severity, could entail, at properly assessed and managed, the
potential failing of the described model. As a matf fact, the reason behind the joint
collocation and assessment of those two analytiaabbles lies in the fact that the critical
issues, that will be explained later on, do notkedly belong to one of the two categories of
weakness or threat, but concurrently embody bam#tures. Therefore, the investigation has

highlighted the following four dimensions, locateddescending level of relevance:

» Exclusion of operators from EGR

As widely pointed out in the section devoted to tescription of the project, the
hierarchical targets of EGR are represented byt @ea managers, area supervisors
and area coordinators. Operators, located at thel&vel of organizational pyramid,
are thus outside the scope of the program andtaasia distance, to a program of
operational transformation that should actuallyoirme them completely.

In fact, complementing the theoretical inferencel aemarkable findings stemming
from the notion of Customer Market pyramid, the raper is meant to be the actual
protagonist and most decisive actor for the dailyppr functioning of the company.
Indeed, contrary to what might be thought, theanst success of a firm depends not
only on the quality of the strategies developed, dapecially on the correctness and
intimate effectiveness of their execution. Henoesuch a way as to ensure a serious
and tangible improvement in economic results ad aelfactory environment, it
would be highly recommended, for Pirelli Tyre, tdly involve operators in the EGR
forefront. At present, they are actually detachesimf such innovative atmosphere
brought by EGR program, and they manage to netdbepletely grasp the authentic

potential of value created, nor make a real coutidln to its full achievement.

» Lack of revision and control over the factory areaghat have already experienced
EGR.

Another important aspect, further confirmed by a@rawt literature, relates to the

need, by the company, to monitor, on a regularshdise progress of ongoing projects.
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Nevertheless, as it happens in most cases, it rhgbelieved that, once launched and
properly implemented, the single project may notldeger susceptible to error,

efficiency or fallacy.

Therefore, it may be essential, for Pirelli Tyrarrging out those activities, in order to
prevent the occurrence of unpleasant and unpredietents. More specifically, if

applied to EGR case, within a plant area alreadyraztterized by the touch of the
project, it may happen that some low value addeivitkes, without a clear causal

matrix, begin to automatically enter the new roatilactory, thus resulting in the
creation of a new and dangerous inefficiency. Tloeeg in the absence of an effective
and updated control system, the quality of the aijo®y standards of the factory would

be at strong risk.

Moreover, in order to avoid such negative consegegna practical solution for
improvement may consists of carrying out agairerasbme time, both the mapping of
activities relating to the specific area of thenpland the preparation of Brown Paper,

so as to highlight any differences and variatioren¢ually occurred.

EGR actions not undertaken and effectively finalizd by the firm

Within the general transformation experienced kelRiTyre along the introduction
and subsequent implementation of EGR project orshiop floor, it would be worthy
of pointing out that the quality of the improvememtade by the project passes, also
and above all, through an organizational enginettha to be respondent and effective
in reacting promptly and quickly, so as to implemand carry out the set of actions
required to make the project benefits absolutedy aad not merely ideal or potential.
Sometimes, in effect, the lack of coordination atmheliness by some staff
departments that are external to the specific acaaally involved in the project, bring
to the activity of implementation a much slower @aban the one required, thus

negatively impacting the overall quality of the jeid outcome.

Possible interference of corporate entities whichra external to EGR
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This issue is directly connected to the one explhiabove. As widely stated so far, it
is crucial for the firm to support EGR progresscampanywide level, by shaping a
renewed organizational infrastructure and a fumetidramework which should jointly

ensure the proper accomplishment of all targetheproject.

6.1.3 Opportunities

According to the rest of SWOT analysis conducted topthis section, the paper now
concentrates a considerable emphasis on the tlawvial paths that could be taken by Pirelli

Tyre on its route towards a lean based manufagiumodel.

Cellular manufacturing and inclusion of operators nto EGR

At the beginning of this section, it would be imf@mt and convenient to claim that the very
profound premise to the suggested solutions for E@GBtovement, can be identified in the
purpose of making the operator more participativé iavolved in the business dynamics than
he is now. Such clear objective thus portrays aaldke opportunity to be exploited, in order
to capture all the great value created by the ptojat present, all this potential is only
partially grasped by the firm, due to the abserfca wery important component of factory

structure.

Taking as reference the deep theorization of oaeepilow and other lean patterns, provided
by the significant contributions of Womack and Jn@996) and Liker (2004), the
production cell represents a significant spotlighfToyota way, thus shaping the perimeter
and layout of the factory in such a way as to agmptiuction flow to customer needs and
measures mostly based efficiency maximization amadtev removal. In so doing, the cell
solution definitely stems from the vivid companyeattation to build up a productive chain
which would be able to both fulfill final customexpectations and rely on the prominent
expertise and skill set owned by each employeeidBss as further evidenced by the
historical series of corporate results, Toyota psow be an employee centered company
(Liker, 2004). Farther, such remarkable performaiscsurely due, amongst other strategic
drivers of this success, to the brilliant reliameework cells. Of course, owing to the spatial

concentration of equipment so as to build up aireeptoduction cycle, each work cell would
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cover a smaller perimeter than the dimension afreeat factory area, such as UPGR. Hence,
there would be the chance to arrange several walrkvithin a single area of the factory.

Therefore, applying what has been previously stadde@irelli Tyre case study, it ought to be
argued that EGR project, jointly combined with tleassuring results attained in the past
through TPM and PMS application, undoubtedly teetithe serious intention of the Italian
multinational company to move forward with conwiction this path. Thus, the next step of
Pirelli Tyre operational evolution could be certginepresented by the gradual construction,
within the factory, of work cells in accordance hwhoth the volume of production and the

internal composition of production mix

Besides, ideally simulating the introduction oflakdr manufacturing within Santo André

plant, it could strongly draw considerable beneditsthe following perspectives:

* Much higher involvement and commitment of each \eorkn the pursuit of common

plant results.

» Enhanced empowerment and higher accountabilitpofi @mployee across the plant.

* Removal of coordinators, in favor of team leadere per work cell.

* Further strengthening of information managementoreedifferentiated by phase of

the production cycle, while now focused on thererrocess.

* Wider span of control for area supervisors withime tfactory hierarchy, but
considerable benefit in terms of higher specialiraton information and process,

inside the work cell.

* More direct and agile contact between operator sargkrvisor within the work cell,

thanks to the presence of only one intermediagy/telam leader.

All'in all, given the positive externalities andnsiderable benefits that Pirelli Tyre can draw
from the implementation of cellular manufacturingadughout its industrial complex, the
company could start laying the foundations for gimmg EGR at work cell level. The

achievement of such a target may obviously recumatural period of trial, however, through
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precious expertise and the great operational expegi so far accumulated, the future path of
the company should not be particularly difficuldaortuous.

A further interesting point is represented by theaduction of a new actor on the shop floor:
the team leader. Hence, replacing the coordind®menters the plant hierarchy and directly
reports to supervisor, thus facilitating the commation flow across the two levels and
increase the effectiveness of the whole produgbimtess. In this way, removing a rung of
the ladder, before represented by coordinatorstdebm leader stays at the same level of
operators and acquire a technical level of contwdijle supervisors tend to maintain a
hierarchical level of control over them. Indeedwibuld be convenient to briefly describe

tasks of the two actors inside the plant:

The supervisor is the head of operators, exerdesadership and is responsible for people
management. He also carries out follows-up and @@ppmprovement projects together with

the assistance of team leaders. On the other hlamdeam leader stays at the same level of
operators, cover absences, alternates if necessaaiples the mutual cooperation along the

production chain, and is responsible for the tragrin operations.

6.2 Theoretical implications

The paper, in its first section, was oriented teeas the main characteristics, features and
patterns that characterized the lean manufactuapmoach followed by Toyota, and then
focused on the analytical investigation about ai$jgecase study, EGR project, implemented
by Pirelli Tyre in Santo André plant. The centrarpose thus consisted of deeply evaluating
the underlying steps of EGR introduction within tBeazilian plant and tested its actual
effectiveness both on the results reported by ojpei@ indicators and employees’
involvement and interaction inside the workplacethe final section, the paper went through
the description of investigation results, undedirveeaknesses and portrayed potential paths
for future improvements. All the theoretical baakgnd proved to be very useful and crucial
for the research structuring and the final evatuatf the collected results.

Therefore, it would be convenient to assess, moréeitail, the constructive comparison

between the theoretical framework described inliteeature review section and the actual
113



impact of the lean-based EGR Project at PirellieTBrazil. At the same time, the thesis aims
to verify whether the lItalian multinational firm taally complies with Toyota operational
practices and tools that have been largely destrite® to point out prescriptive
recommendations in case of potential gaps exidigigveen the initial theorization and the

practical implementation.

With regard to standardization, visual managemadtwaaste reduction, accurately analyzed
by Liker (2004), Womack (1996) and Jones (200&)nificant results have been attained in
Santo André plant thanks to EGR implementationoBethe EGR launch, each area of the
plant had a standalone, or sometimes inexistengfsgorms in terms of tool boards, careful
articulation of performance indicators and orgatnzaof routine meetings. In addition, it
would be essential to remind that EGR project remnlrecently launched inside Pirelli Tyre
industrial complex, thus it would need a wider tihn@izon so to put in evidence the vivid
benefits brought to the plants. At the moment, H@R been applied on a daily basis only in
Santo André plant, whereas it may be graduallydhiced into Campinas, Sumaré and other

Brazilian factories only in 2013.

For the same reason, it would be still prematureotesider further issues such as the quality
of knowledge transfer process carried out with E@R,much as the behavioral patterns
adopted by managers during the project implemeamtgCamuffo, Paolino, Secchi, 2012) and

the roll-out procedures between distinct factookthe same firm.

All in all, the strategic and fundamental valugpebple (Liker, 2004) for the ultimate success
of EGR project appears to be clearly tangible, egfig through the considerable explanatory
evidence gathered by conducting field interviewsfdct, without committed, motivated and

skillful employees, lean is less likely to be theykdriver for lasting success and steadily
growing results in the industry (Liker, 2004; Workat996).

6.3 Managerial implications

The paper was oriented to describe the core elamehtToyota Lean Way, and then
examined its success factors as well as underlgamgponents. After that, the analysis was
centered on EGR Project, with the intimate attetoptletect the strengths, the weaknesses

and the threats of its implementation experiencehm Brazilian plant of Santo André.
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Therefore, relying on specific investigation tecques and useful technical tools, a further
analysis was conducted to test the actual effentis® of lean manufacturing and its impact

on the operational performance and employeesuddibf Pirelli Tyre.

6.4 Limitations

Concerning the limitations of the paper, it is wostating that, although the research provided
satisfactory results, valuable feedbacks and cociste recommendations, the gathered
evidence was formulated on the basis of a singte study, namely the implementation of
EGR Project by Pirelli Tyre Brazil in the plant 8&nto André, and thus depicts a specific
business experience based on a single analyticapeeaive, whose findings may be

confirmed or confuted by broader range investigegio
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APPENDIX I : Interview protocol for individual focu sed interviews with
area managers, supervisors and coordinators

Vincenzo Prudentino 11" November 2012
Interview Protocol
Managers, supervisors and coordinators (UPMS & UPGRSanto André plant)

1. What were your first impressions when EGR was laedadn your area?

2. When you started taking part EGR, what were youcquions/expectations on the possible

results of the project? Positive or negative?

3. Did some initial problems arise during the projegplementation?
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4. What were the main benefits of EGR? (In the persepaere, at the workplace, in the
relationship with colleagues, superiors and sulbatteis) Please choose one in particular and

give me an explanation underlying such choice.

5. Has EGR changed your everyday approach to wor@, iin what way?

6. Did EGR help you identifying problems and ineffiotges of which you did not have previous
perception? Did EGR fix them?

7. Assumed your daily working time to be 100, how dadi organize it, Before and After EGR,
in the following activities:
» Attendance to meetings
* Resolution of unexpected problems on plant equipmen
» Administrative and bureaucratic tasks
* Personal contact with colleagues
8. In your opinion, what did EGR make it wrong?
9. What could be improved in the upcoming future ?
10. In one sentence, what is EGR for you?

Thanks a lot for your help

APPENDIX II: Pictures from EGR Project in Santo André plant

The Meeting Room
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APPENDIX III: Pictures from E GR Project in Santo Andréplant

Cross functional team rmbers during various stemf project implementatis

125



126



