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Abstract

The objective of this paper was to analyze the-Bu3ime supplier development procedures
employed by a multinational automobile assembleatied in Brazil. For that purpose case study
was used as the methodological approach complethdrytesemi-structured interviews as the
data gathering technique. Results enabled a thbronderstanding of the process.
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Introduction

The manufacturing companies located in Brazil hbeen facing a fierce competition from
international products as a result of the genezdliglobalization process. Kumar et al. (2006)
suggest that one of the strategies to sustain petitire advantage in this kind of environment
is to improve the flexibility of the manufacturimgocess. According to Duclos et al. (2003) and
Lummus et al. (2003) the manufacturing flexibildgn be understood as the capacity to respond
to the changing needs in terms of products, voluareks delivery times. To do that, thorough
supply chain coordination is required comprisingrapions, market, logistics, organization and
information flexibility.

However, if no other consideration is made theraligsays a risk that the enlarged
flexibility is obtained through additional invenyotevels. To avoid that, lean manufacturing
techniques propose a new production paradigm whececased flexibility is obtained
simultaneously with reduced inventory levels, higl@ality,just-in-time delivery and lower
costs. Many scholars state that the lean manufagtualso includes a complete set of
complementary and mutually reinforcing inter-redas in the manufacturing practices, usually
referred as guidelines that aim to eliminate am#githat do not aggregate value to products
throughout the supply chain (Narasimhan 2006).

In fact, as widely known, the just-in-time (JIT)ligdery was created in the 50’s as an
integral part of the Toyota Production System (Moand Banzato 1994). It considers delivering
to each production process the needed items irexaet necessary quantity, at the required
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quality level, at the precise moment, minimizingasesult the in-process inventory (Shingo
1996). However, Uhlmann (1997) states that the tprst-in-time has expanded its original
meaning. Presently ithas frequently been used ss1anymous of lean manufacturing. In this
sense, Bernardes and Marcondes (2006) indicatahbatieal objectives of the JIT production
aim: zero defects, zero setup times, zero invesgpdero movement, zero breakage, zero lead
times and single piece production lots. Of coulsesé are theoretical objectives, but illustrate
that JIT production should be always looking fopmovements and waste reduction no matter
how good the production process might be.

According to Bernardes and Marcondes (2006), a ymtoh system to become JIT
should go through deep structural changes, invglaiso a paradigm shift. The classical process
arrangement is now replaced by manufacturing aglmprising all the required facilities to
produce a family of similar parts or products. Tdieect labor is formed by multifunctional
operators, performing many different tasks inclgdiquality control. They become fully
accountable for the parts or products they make.

Martins and Laugeni (2006) state that a JIT manufarg system should rely on some
basic principles without which its implementatiarutd be in jeopardy. They are:

» Kanban: Itis the main technique used to allowphk system to work accordingly. In

a JIT environment a small quantity of finished padre stored in a given
manufacturing cell. When one of these parts araired by the subsequent process,
the respective container is moved to the new lonaéind the corresponding kanban
authorizes the preceding cell to make one additiooatainer of the recently moved
parts. If no containers are moved and no kanbanseat to the previous process, that
particular manufacturing cell stops and keeps idlél a new kanban is received.
Kanban is a sub-system of JIT. They are not syna@ougn

e Set-up times: To allow a high flexibility operatiaminimizing inventory levels
(central objectives of JIT manufacturing), prodantiot sizes should be as small as
technically possible. To accomplish that at a mummcost, set-up times should be
very small, ideally negligible.

» Multi-functional operators: To perform effectivelp a manufacturing cell where
multiple kinds of equipment and operations are iregl) operators should have
multifunctional skills. Also, they should be capaldf performing the required cell
set-up to produce different types of parts or potglu accomplishing routine
equipment maintenance and small repairs (TPM - potaluctive maintenance) and
developing quality control functions as part ofitlregular tasks.

e Layout: The plant layout in a JIT factory is quitkfferent from traditional
manufacturing. Instead of fabrication areas orgathily process, in JIT plants the
production is pulled through a sequence of manufaxg cells by a flow of kanbans.
WIP is very limited and stored in the factory flaas opposed to the extensive use of
intermediate storages in mass production. As dtrdéswor space requirements for JIT
are a lot lower as compared to traditional manufaog.

e Quality: Quality is essential for the JIT productisystem. Besides being wastes,
defects can generate production losses as therexan@more inventory to cover
mistakes. However, JIT favors the generation ofdggoality as bad parts and
products are identified by the operator in the jgeeenoment they occur. The entire



production system is designed to expose mistakek rant to generate excess
inventory to cover them.

» Suppliers: Supplier relationship is radically difat under the JIT approach. It is
governed by cooperation and partnership rather thardispute and conflicting
objectives as in traditional manufacturing. Thisaleles materials and parts to be
delivered in precise quantities, at a predetermiirees and at the required quality
level. No more income inspection is necessary.

As can be seen, the JIT production affects prdbtiedl the aspects of a manufacturing
operation: lot sizes, scheduling, quality, plarfolat, supplier and working relationship etc. In
parallel significant benefits can also be noticeabstantial increase in inventory turns, superior
guality and substantial lower manufacturing costs.

According to Martins and Laugeni (2006) the ten notandments for JIT manufacturing
implementation are: throw away the old and angeotuction methods; think on how you can
make JIT works, not on how to justify why it doest;r.work with existing conditions and do not
look for excuses; do not expect perfection, 50%cetien is a fair start; correct mistakes
immediately; do not spend too much in improvementssdom raises from difficulties; ask
“why” at least five times until you reach the realuse; the wisdom of ten people is better than
the knowledge of one; the improvements are unlinite

The supplier development under JIT system can epass limited efforts (like
superficially evaluate a vendor and demand an irga@erformance) or extended efforts (like
training the supplier labor force and investingtgoperations). In both cases the objective is to
nurture a long lasting relationship. One of thetdrobjectives of the Purchasing department of
a company is to maintain a network of qualified d@s (Krause 1997).

The supplier relationship management process pesvible framework to integrate the
company with its vendors, however the day-todayitiets take place at the operational level.
The management is responsible for identifying wisappliers are critical for the success of the
company and also make decisions on how the venelatianships will be developed and
maintained, including the development of the respliisupplier product and service agreements
established between the company and each one sfipigiers. At the operational level firms
usually deploy one working team for each key sugpphd an additional one for each segment of
non-key vendors (Enz and Lambert 2012).

Managing the relationship with suppliers and ckesute critical connections that link the
company to its supply chain. As a result, it isessary for a firm to have the capacity to
measure its relationship performance with vendeord eustomersin terms of the impact on
revenues, costs and investment. This knowledgeamiible the development of programs that
improve the supply chain performance and the fadre of benefits and costs among its players
(Enz and Lambert 2012).

According to Lambert et al. (2010), the companyusthaevelop asupplier product and
service agreement (PSA) for its vendors. For eashskipplier the company usually negotiates a
mutually beneficial PSAthat includes a continuoesnmunication and an improvement plan.
For the remaining vendors a standard PSA is deedldpr each segment. They represent a
minimum set of conditions to be followed by the Ay suppliers and their terms are not
negotiable.

One aspect that has been frequently included inP®As is JIT delivery requirement.
Suppliers are demanded to deliver its partsin #aetenecessary quantity, at the required quality
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level and at the precise moment. However, to comyth those requirements and to avoid
excessive inventory levels / costs, vendors shaldd implement the JIT manufacturing system
in their own facilities. If not, JIT supplying comidns will become at risk (Lambert et al. 2010).
As a result, supplier JIT production system implatagon seems a key factor to be accounted
for in the vendor selection process by a manufaaufirm. To verify if this concern really
exists in real-life situations, this paper proposegvestigate how the vendor selection process
is carried out in a Brazilian automobile assemblecusing mainly in the JIT requirements
included in that procedure.

METHODS

Yin (2010) states that the case study should betékerred research strategy when “how” and
“why” questions are involved, when the researclhenge low control over the researched events
and when contemporaneous events in a real-lifeegbratre involved. Also Schramm (1971)
says that the essence of a case study tries tifydadecision or a set of decisions, the reason
that lead to them, how they were implemented anitiwtesults were achieved through them.
Investigating the JIT supplier selection in an aubile assembler in Brazil fulfills most of the
aforesaid conditions, reason why a case study ywgoged to obtain the necessary information
required by the proposed research.As data colleghimcedure a semi-structured interview
technique was selected as this is one of possitnles@able ways to obtain information when the
case study research strategy is employed, as pgi29i0).

Bryman (1995) points out that one of the most difi problems faced by the researchers
is the access to the organizations to obtain theired information for their research. Thus, the
main criterion adopted to select the company tanbkided in the proposed case study was the
researchers’ access to the required persons théd poovide the data needed to clarify the
guestion posed by this work. As a result, the ctisdy was conducted in a large multinational
automobile assembler located is Sao Bernardo dgpGa8tate of Sao Paulo in Brazil, where the
three executives responsible for vendor selectind development ware interviewed. The
conversation took about one hour with each onéheimt Supporting material as examples of
PSAs was also obtained.

CASE STUDY

The company considered for the case study is alBrazubsidiary of a large multinational firm
operating in more than 150 countries. It is located 470 acre property with more than 11
million sgft of constructed space, in Sao BernatddCampo, a city located about 15 miles South
of Sao Paulo in Brazil. It employs 16,000 workensl ats present production capacity in this
facility is 1,600 automobiles per day comprising dilifferent car models. The main
manufacturing facilities are: press room, body sdsdg, painting, engine and gearbox
manufacturing and final assembly.

In terms of industrial system, the company can besently considered a full JIT
manufacturing producer, since most of the lean riggles are currently being applied.
Moreover, the JIT system is perceived by the ogiin not only as a production and logistics
management tool but also as a strategic weaporatioais greater manufacturing flexibility at
the same time it provides reduced inventories anei labor requirements.



In terms of JIT delivery, this approach is applady for the key suppliers. They have specific
PSAs and also there are dedicated teams assign#tkitorelationship management, with
responsibilities evolving from the vendor developingp to the daily JIT delivery performance.

For vendor development, the company has a weltstred and organized process that
usually takes one year to complete. It involves Bteps as summarized in Figure 1:

Figure 1 — Five step supplier selection procesy the company under study.

Figure 1 can be explained in more detail as foltows

* Purchasing information - The Purchasing area iparsible for maintaining in the
company ERP updated information about actual arsdiple suppliers comprising:
type of products supplied, vendor locations, deliveystems and packaging. This
information is made available for all the areapossible for materials management,
including the Just-in-Time Process Department ¢hatuse this data bank to seek for
possible just in time suppliers.

* Need for a new supplier - The need for a new judime vendor is requested to the
Just-in-Time Process Department usually in theotalhg situations: new product
development, introduction of design changes inenirproducts, problems affecting
current vendor performance or relationship or theedto increase delivering
capacity of existing suppliers.

e Candidate analysis and evaluation - Based on thanmation available in the
company ERP about existing and potential venddns, Just-in-Time Process
Department selects candidates for a first roundvafluations. In this initial phase
there is an exchange of information required toluata the supplier capability to
attend the requirements imposed by the Just-in-Bystem. The main requisites are:
Production capacity — The suppliers should haveac&p compatible with the
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client's demand; Flexibility — The vendors shoule &ble to make quick changes to
the production schedules as a result of its owhijusime techniques and not as a
consequence of high inventories on hand; Quality @ontrol — The supplier must

have its quality system dully certified as per I$S 16,949, as the parts supplied
will be sent directly to the client assembly lin@gth no inspection; Location —

Ideally suppliers should be located not farthemtii® miles far from the client’s

plant; Delivery — Vendor should be able to deliparts on a daily basis (in some
cases and depending on the item several delivegieday are required);

» Supplier selection - The suppliers that will meette aforesaid prerequisites will be
sent by the Just-in-Time Process Department td@tlrehasing Department that will
take care of the commercial aspects of the negmtiaDepending on the type of
supplier being selected a specific PSA will be nieded or a general purpose PSA
will be imposed by the client to the vendor undamsideration.

» Supplier homologation - In this phase of the s@dcprocess there are some issues
to be assessed:. Capacity vs. Demand — Does thetegskleendor has sufficient
capacity to support 100% of the client's demandnore than one supplier will be
required? Facilities —Does the vendor need to ndienges to its manufacturing
processes its facilities to attend the requiredacdéyp and product technical
specifications? Technology — Does the supplier aysace the technology required
to adequately support product specifications? Doesest in new technology? Price
— Does the vendor meet the objective prices estadddi by the client? Is it prepared
to reduce this price with time? Confidence levds-the vendor reliable enough to
become the only supplier for the items it is basngsidered to provide?

Depending on the results of the aforesaid analysesr more vendors could be selected

for the actual supply of the new parts. This decisin made as a result of a joint analysis
conducted by the Just-in-Time Process DepartmehPanchasing.

CONCLUSION

As alluded to before, manufacturing flexibility am/entory reduction have become a survival

issue in a globalized world. The adoption of leasnafacturing techniques makes the flexible

production of goods and the inventory reductiorbla but the true competitive advantage is

only obtained if those aspectsare widespread timmuigthe entire supply chain.For that reason
the Just-in-Time vendor development has becomamainpount importance for companies trying

to increase flexibility in their production processat the same time they reduce their inventory
levels.

Hence, the results obtained by this paper con&ibmthe Production Management theory
and practice as they demonstrate how a companyntiakes an extensive use of the lean
manufacturing techniquesselects its Just-in-Timppkers. The same approach could be
emulated by other manufacturing firms that desirentrease their manufacturing flexibility and
to decrease significantly their inventories.

However, this paper has some limitations. In fai based on a single case study which
makes the results obtained herein inadequate foergbzations. As a suggestion for further
investigation about this subject, it is recommentiet the same study be reproduced in other
automobile assemblers located in Brazil, as a wayytto establish more generalized view of a
typical Just-in Time vendor selection process.
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