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ABSTRACT: This work presents an action research carried out using the Soft System Methodology (SSM)
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1. INTRODUCTION chain and by helping both, consumers and suppli-

) ) ers, to make more revenue by better understanding
Since the 1990’s, the industrial environment has their own business (Pires, 1998).

been in a deep reflection of paradigms about the

development of productive systems. The logisticbe- ~ The development and application of supply chain
tween industrial production, purchasing (and rela-  management concepts have been widely carried on
tionship between companies) and people has been  in the automotive industry due to the high level of
reviewed, bringing up substantial changes in the existing competitiveness in the sector and its vola-
supply chain of industries. In this context, Supply tile market (Christopher, 2000). SCM also demands
Chain Management (SCM) appears. The success of ~ more attention in the automotive industry due to its
an organization depends on the management skills ~ pioneering adoption of technological and manage-
and ability to integrate other parts and players of the rial practices within the industrial field. The Brazil-

supply chain in order to create a true business rela- ~ ian automotive industry is inserted in this context.
tionship (Lambert and Cooper, 2000; Mentzer et al., Its history was always related to transformations in
2001). The objective of SCM is to maximize syner- its supply chain structure, going from direct vehi-

gies among all parts of the chain in order to supply ~ clesimportation in the early twentieth century to the
the final consumer more effectively, not only by re- ~ Completely Knocked Down (CKD), and, finally, up
ducing cost but also by adding value to the product. ~ to recent days, to integrate plants when the indus-
The cost reduction may be obtained through fewer  try searches SCM implementation as a global com-
transactions, reduced variability of demand and  petitiveness advantage. Literature already presents
less transport and inventory. Value may be added = some works reporting SCM applications in automo-
through property creation and customized services, tive companies (Marx, Zilbovicius and Salerno,1998;
by developing distinct competences through all the Pires, 1998; Rassameethes et al., 2000; Firmo and
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Lima, 2005), however with higher emphasis on the
immediate chain (tier 1), namely automotive com-
pany chain and first tier suppliers. Literature brings
little publication about the subsequent chains and
suppliers of suppliers (tier 2, 3).

This work presents an action research carried-out
through SSM (Soft Systems Methodology) technique
in the auto parts industry, specifically in the catego-
ry of electrical distribution system to automotive ve-
hicles. The aim is to analyze some benefits of SSM
and suggest improvements in the coupling between
auto parts companies and its second tier suppliers.
The research question raised could have been: How
may SCM be useful in the auto parts companies supply
chain?. It is subdivided into three main fields: SCM,
Integration and Coordination. After this brief introduc-
tion, some concepts of SCM are presented in section
2, among with its main practices and initiatives used
in the automotive companies. In section 3, the de-
tails of the action research steps carried out through
SSM are explored. Finally, section 4 brings conclu-
sions followed by a list of bibliographic references.

2. LITERATURE REVIEW

Supply chain is defined as being a set of activities fo-
cused on product distribution to the final consumer,
going from raw material acquisition to manufactur-
ing, assembling, stocking, inventory control, mate-
rial input and output, distribution among parts of
the chain, delivery and involved information sys-
tems (Lummus and Vokurka, 1999). SCM is already
considered an important way to achieve competitive
advantages. According to Cooper (1994), SCM was
originally discussed in a logistic context of inven-
tory management, throughout the chain. The idea
was to deal with the inventory in the most efficient
way possible, with no redundant stock among the
chain members, decreasing the total cost along the
chain. SCM application was amplified to a global
management context of supply chain, approaching
functions such as purchases, production, distribu-
tion and marketing. Its basic principle is to integrate
information among suppliers, industry, distributors,
retailers, wholesalers and final consumers in order
to control, rationalize and optimize production and
product flow.

Mentzer et al. (2001) defines SCM as an expanded,
actual, and holistic vision of a traditional material
administration, comprising productive chain man-
agement in a strategic and integrated manner, pre-

suming that organizations must define their func-
tional and competitive strategies through their po-
sitioning (not only as suppliers, but also as clients)
within the productive chains they are inserted in. It
depicts as a main objective in this new management
model, the synergy increase among the chain parts,
seeking a higher customer satisfaction, cost reduc-
tion and aggregated value increase.

Through the coordination and collaboration pro-
cess, the use of SCM brings to the management team
opportunities of search and joint implementation.
The Council of Supply Chain Management Profession-
als (CSCMP, 2008) defines SCM as “the planning and
management of all activities involved in sourcing and
procurement, conversion, and all logistics management
activities. Importantly, it also includes coordination and
collaboration with channel partners, which can be sup-
pliers, intermediaries, third party service providers, and
customers”. In essence, Supply Chain Management
integrates supply and demand management within
and across companies. The property and service
customization, the use of integrated solutions and
the development of different competences are the
main responsible factors that drive the increase of
aggregated value of a given product or service.

Tan (2002) point out some aspects that justify the
use of quick, precise and accurate data as part of ef-
ficient logistic systems. First, customers agree with
the need of order and delivery information and
availability. Then, information can be used to better
manage demand and control the inventory. Finally,
information flow increases business flexibility as
it helps to identify and better use the available re-
sources. According to Ballou (2004), the search for
more stable relationship has occurred because of the
impossibility for one company only to have control
of the productive flow, from the raw material sup-
ply to the final consumption. Therefore, such long-
term relationship should be managed through coop-
eration and partnership and not by competition or
conflicting decisions. Thus, all companies belong-
ing to the chain may reach competitive advantages.
Mouritsen, Skjott-Larsen and Kotzab (2003) find that
productive chains would represent virtual business
units, the real field of recent competition. The most
effective SCM practices aim to obtain a virtual unity
of businesses that could provide a lot of benefits for
the traditional vertical integration without the com-
mon disadvantages in terms of costs and of its per-
tinent flexibility loss. Pires (2004) also emphasizes
that SCM reinforce the entrepreneurial ecosystem
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by providing a process structure that allows com-
panies to live a mutual evolution, instead of simply
competing among themselves.

The SCM evolution has demanded even quicker re-
sponses from suppliers, so that companies may ad-
equate themselves to the needs of the final clients.
Moreover, as the goal of the work is to analyze and
suggest enhancement in the auto parts companies
field and suppliers, a brief review of the Supplier
Relationship Management (SRM) is necessary. Ac-
cording to Walter et al. (2003), SRM is a set of con-
cepts, relationship techniques and tools used to en-
hance SCM performance, through a better efficiency
in the relationship with suppliers in all phases of the
supply chain. Thus, the suppliers’ relationship man-
agement may be understood as a strategy, based on
purchasing principles, on long-term partnership
processes, on Information Technology (IT) tools, and
on simple and effective internal processes. The con-
fidence and reliability among all parts are extremely
important to this strategy: each company is respon-
sible for the agreement accomplishment within its
organization, and to implement this strategy in its
parts. The SCM evolution demanded that SRM also
evolved from a passive position to a proactive ac-
tion. Like SCM, the SRM strategic importance has
been acknowledge by enterprises. Therefore, suppli-
ers started to face SRM as an opportunity of value
aggregation to the final client and not only as a cost
aggregator activity. Hence, like the commercial rela-
tionship among companies, their suppliers left be-
hind the focus on price and turned to follow strate-
gic alliance formations.

More than along-term strategy or a tool that may bring
short-term benefits, SRM must be considered as a con-
tinuity solution that will allow companies to interact in
an open and effective manner, enhancing the perfor-
mance of the material acquisition cycle through:

* Margin improvement: the mutual understanding
of processes of relationship among parts will al-
low one to understand where it is possible to fit
these interfaces so that one may eliminate “fat”
used to ensure suppliers margins under every
market fluctuation, price variations, stock market
change, and other disturbances;

* Cost reduction: information sharing about inter-
nal processes of each company and their interfaces
will allow one to evaluate cost reduction opportu-
nities, labor reduction which is necessary to pro-
cess documents and information ambiguities;

¢ Administration of internal demands: through
mutual comprehension of processes and collab-
orative planning, it is possible to better under-
stand and negotiate internal demands from other
departments by always finding opportunities to
better supply clients and reduce useless tasks
that just add costs to operations;

e Value aggregation to operation: together with
the benefits conquered by previous tasks, it is
possible, through information sharing process
and mutual understanding, to speed up the in-
troduction of new products/models/versions or
to generate materials/components that allow the
reduction of total production time to client, not
only making it easy to prepare machines, but also
reducing productive process stages.

According to Pires (2002), the development and ap-
plication of SCM concepts present a high increase
in the automotive industry due to the high level of
existing competitiveness in this activity and to its
pioneering technological and managerial innova-
tions within the industrial field. For these reasons,
some initiatives and practices used in the sector are
presented in the following section.

2.1. Scm Initiatives And Practices In The
Automotive Industry

As pointed out by Mouritsen, Skjott-Larsen and
Kotzab (2003), the “collaboration” within the supply
chain occurs when two or more companies share the
responsibility for exchanging information in plan-
ning, management, execution, and performance
measurement. To Alvarado and Kotzab (2001), some
clients and suppliers try to reassemble their product
flow, and therefore the production and distribution
operations through a higher demand and manufac-
turing information sharing. According to Tan (2002)
and Pires (2002), the main practices and initiatives
used in the collaborative management of supply
chain are:

* Electronic Data Interchange (EDI): it emerged with
the intention to execute information exchange in
a structured way among partner enterprises in
determined business, allowing data access to be
done in real time;

* Quick Response (QR): suppliers receive data col-
lected from the client sales territory and use this
information to synchronize their production op-
erations and their stocks with real sales;

* Efficient Consumer Response (ECR): practice aims to
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improve supply and real client demand through
a system capable of automatic replenishment in
sales spots;

o Vendor Managed Inventory (VMI): vendor is re-
sponsible for managing his inventory at the cli-
ent, including the reposition process;

o Collaborative Planning, Forecasting, and Replenish-
ment (CPFR): this tool intends to facilitate compa-
ny’s relationship, mainly when it comes to sales
forecasting.

Next, some other SCM practices (Tan, 2002) com-
monly used in automotive industry are presented
- though they are not exclusive to the automotive
field:

* Supplier development may vary from an infor-
mal evaluation of production operations to the
creation of an investment program together with
training;

* Qutsourcing: in that practice other external com-
panies provide part of the products and services
used in an enterprise in a collaborative and in-
dependent way. The supplying company devel-
ops and continuously enhances competence and
infrastructure to meet client needs. Nevertheless,
they keep on having a narrow and collaborative
integration with the supplier (Pires, 2002);

* In Plant Representatives: This is characterized by
some company representative’s presence work-
ing full-time with their suppliers, creating a dy-
namic and more reliable communication among
involved companies. This practice is highlighted
among the automotive companies since part of
their main suppliers make available a full-time
representative from the auto parts companies
where, through a closer relationship, manufac-
turing or project failure corrections are carried
out in a more effective way;

* Early Supplier Involvement (ESI): practice that
shows great expansion. In this case, the supplier
brings its competence and background to create
a product in a quicker way, with lower costs and
higher quality;

® Milk Run: the intention is to have a supplying sys-
tem with pre-defined routines and schedules for
material collection in the supplier field. The main
objective is to reduce logistic supplying costs via
scale economies and route enhancement, as well
as to increase process reliability as a whole;

e Modular Consortium: it was created in the auto-
motive field and is based on the transfer of all

assembling operations to the first level suppliers
called Modulates. This new system aims, among
other things, a more effective production and
cost reduction when compared to the traditional
assembling model. Firmo and Lima (2005) points
out that one of the most relevant aspects within
this new industrial model is the need of informa-
tion exchange among all their constituting parts.
All the production decisions are carried out to-
gether, searching for the best option for the dif-
ferent partners.

3. THE ACTION RESEARCH / SOFT SYSTEM
METHODOLOGY (SSM)

With the objective of analyze and to suggest im-
provements in supporting the supply chain of an
auto part company and its suppliers, an action re-
search was conducted. The object of study was a
company responsible for electrical distribution sys-
tems into automotive vehicles. It is located in Ita-
juba, MG, Brazil. Its productive arrangement initi-
ated in 1996, in order to meet a multinational client
request (follow sourcing). According to Coughlan
and Coghlan (2002), the action research is a type of
special research with empirical-basis conceived and
performed with a narrow association with solving a
collective problem in which researchers and repre-
sentative participants of the situation or the problem
are involved in cooperative and participative basis.
The main aspects of the action research are:

¢ Interaction between researchers and people in-
volved in the situation investigated;

¢ Problem priorities as an interaction result;

¢ Relationship of the investigation object with the
situation and problems found;

e Focus on the objective that is the problem solu-
tion or understanding;

* Increase team knowledge.

To perform the action research, the Soft System Meth-
odology (SSM) tool was chosen. According to Check-
land (1993) and Cassel and Symon (1994), this tech-
nique investigates problems within the system and
the process. Its main idea is to provide the studied
system the opportunity to extract and implement
benefits, which corroborates with these paper ob-
jectives. These authors also claim that SSM must be
implemented in stages, with the following features:

¢ Participation of the system members;

¢ Structuring the process;
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¢ Imagination and innovation;
* Analysis and logic.

SSM begins with data collection carried out by the
researcher to define the problem initial situation and
its graphical representation. Then, system members,
together with the researcher, try to understand the
system under the point of view of each integrated
sector in the search of a way that provides improve-
ment. A perspective for the problem situation is se-
lected and then developed through a model in which
the system should accomplish its objectives. This
model is discussed among the system members in
order to decide which actions must be implemented.
If the chosen way does not offer help to the system
members, a new perspective must be adopted until
a solution is found. Thus, SSM may be defined in
seven stages, as shown in Figure 1. The stages 1,2, 5,
6 and 7 are considered as real world activities, while
stages 3 and 4 are considered as conceptual activities
(Checkland, 2000). Next, the stages of the SSM ap-
plication for the actual study are presented.

Stage 7: Implementation
of changes.

A

Stage 1: Examine the
problem situation.

- Target

- limits

- Data to be collected

- People to be interviewed

Stage 6: Discuss change
list

4

Stage 2: Graphic representation
construction.

Stage 5: Compare
Stage 2 x Stage 4

- Interviews
- Observations
- Questionaries

A

Real World

Conceptual Activities

Stage 3: Imagine a Stage 4: Construction
relevant system and »| of a conceptual model.
define its roots.

Figure 1 - “Soft Systems Methodology” Stages
Source: Adapted from Checkland, 2000 and Cassel and
Symon, 1994.

3.1. Stage 1 — Examine The Problem Situation

This stage comprises a preliminary examination of
the problem. The situation is typically a complex
system of human activities. During this stage, the
researcher defines the research limits and bound-
aries, the data to be collected and the people to be
interviewed. Then, he negotiates the available ways
of collecting data from involved people and tries
to understand the current system logic. In order to
achieve the objective (to analyze and suggest im-
provement in supporting the chain relation between

auto parts companies and its suppliers), main busi-
ness areas and peoples, roles were defined. For the
auto parts company, purchases and planning of ma-
terials were the areas defined, along with three par-
ticipants: a person from each area and the manager
for both roles. In order to define the participating
suppliers, a classification ABC was carried out and
the ones that represent 80% of the total supply ac-
tivity were selected. As requested by suppliers, they
will be called A, B, C and D. The D supplier holds a
34% market share, followed by A (18%), B (14%) and
C (14%). Companies B, C and D, which builds con-
nectors and electrical circuits, are direct competitors,
with C and D sharing the leadership in the segment.
Supplier A, an electric cable manufacturer, is the
leader in its sector. All the suppliers, with the excep-
tion of A, were designated and had their supply de-
fined by the automotive company, as the component
used was designed within the car project. Although
it’s possible to change suppliers after the startup, this
is not common due to the economy of scale involved
in the process. Also, sales and material planning ar-
eas were chosen, and one person for each function
was selected using the criteria of higher relationship
time among partners (in case where more than one
person was performing that role). Eight people were
then selected to represent the previous four suppli-
ers. Finally, the researcher himself was involved, to-
taling twelve participants. Reports and documents
from the company and its suppliers were used as
evidence source, together with semi-structured in-
terviews and the researcher’s direct observation.

To apply SSM, the following research question was
considered: How is SCM useful or how may it be useful
to the supply chain of an auto parts company? The next
step was to sub-divide the research question. For
such task, steps from previous work by the Global
Logistics Research Team from Michigan State University
(CLM, 1995) were followed, which establishes that
the enterprise that has the best logistics practices is
named World Class Logistics is an enterprise that
acts strategically by following four competence cat-
egories: positioning, integration, agility, and mea-
surement. Competence measurement provides basis
for adjustments on the other three logistic compe-
tences through evaluation measurement. According
to the World Class Logistics Model, performance mea-
sures or metrics is used by world class enterprises in
four areas: service to client/quality; costs; productiv-
ity and management of assets. Hence, the research
question was sub-divided into three main areas:
SCM, Integration and Coordination.
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In the SCM field of study, the objective is to identify and present the concepts and features of the supply chain
perceived by the participating chains, and, moreover, to emphasize the most used SCM practices in this envi-
ronment. In Integration, the goal is to understand and specify the existing integration mechanisms within the
supply chain, for instance, to mention how the information systems are used and how the way of information
exchange is carried out. Finally, the Coordination area seeks for the evidence of how the chain operations are
defined as well as the tools used and how release performance among participants is measured. From this sub-
division, an interview routine was originated, trying to search for the best visualization of information that
needed to be collected from the participants so that a graphic representation could be built (Stage 2). Figure 2
presents the research question development and the main points approached in the interview conduction.

Fesearch question Interviewr mitine Contol wmtme
_[ View on SCM ]_ £ ™
— Wiewr of the particpart om SCM
: — SCM practice lownarledze
[ iRelatinmship management } — Eelshonship management of power
detareen client-mppliers
(a—_-.\l —[ BCM practices J— \ .
How is 5T
wsefl oF how 4[ Infonmation systerms used ]7 I/_
gy it be usefll ) + Means used to exchange mformation
a‘n;nﬁzs .s;.?:'p{}lmg ( ] — Heror irdbmmation is obtamed
chainafan | | : . —Herar inftemmation is nsed
aukmRative paris st I GisEpston e chnze )| - Behavioral aspects that affect
copany 7 . anfommnation exchange
{Felationshup managemert =
fhehanors) ,_ b P
N TTeols used |  Contractual wlationships
[JIT, MEP, IS0, ete) ] — Be-supplymg operations, material
) . A , distibmtion
(Relatiomship — Origin and type of needed
I Anformation
- — Management of demand wariations
- Pafonnace meannes and
—[ [nfonmatbnmanageret citpioverert achons

Figure 2 — Research question development

In the first subdivision of the research question
(SCM), 90% of the participants declared to beaware
of the SCM concept. SCM practices and initiatives
are known and perceived to be important, having as
the highest citation index the modular consortium
of VW Resende (R]), the industrial condominium of
VW in Curitiba (PR) and the milk run Ford of sup-
pliers for the plant in Camacari (BA). Also, it was
reported to be common practice for the manufactur-
ers to have an in plant representative. The majority
of participants understand that the power manage-
ment between client-suppliers should be a win-win
relationship, which is, according to participants, not
always able to be carried out, especially because the
automotive company bargaining power is extremely
high. In the Integration area, it was observed that,
although the company demands collaborative man-

agement tools, for instance, EDI, and both the auto
parts companies and the suppliers have technologi-
cal capacity for its use, its usage among them is not
relevant. The current information exchange occurs
through e-mails and telephone. In Coordination, the
technological capacity for processing information
using MRP II (Manufacturing Resource Planning) and
ERP (Enterprise Resource Planning) was evident. The
majority of participants and all the suppliers did not
identify SCM strategies and all of them share only
the operational concern of not harming the auto-
motive company manufacturing line, being most of
the time focused basically on problems resolution.
Moreover, the performance evaluations are current-
ly only part of a three-month release of the quality
area. The planning areas of suppliers” materials are
not informed about their performance.
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3.2. Stage 2 — Construction of The Graphical Representation (Current Situation)

In this stage, data collection is used to represent the system in its graphic form (“Rich Picture”) and then it
is presented to the systems members. The representation must depict the problem situation and include the
collected information and also include information on the tasks the system executes. After the interviews, the
participants were motivated to develop together a real situation. The start flow takes place at the moment in
which the auto parts company has the supplier’s material available in their plant. Figure 3 presents the de-
fined flux by participants as being the real situation. Bold lines are the points in which the participants iden-
tify that there may be options for improvement. For SSM, stages 1 and 2 try to describe the day-by-day reality,
whereas stages 3 and 4 are predominantly intellectual and conceptual. In practice, they occur simultaneously;
however it was chosen to present them separately in this section.

ign contract wi ommunication/relationship ReceiAve monthly releases Support given to the release
5 auto parts Rcs%rlctcd to the release to Item 1nformat10n, date, and follow up critical items
‘i companies reviewers and quantity to be released
=3 /"_‘
= —
2] .
Supplier does not know
Releases sent through e-mail and real critical situation Performance Indexes
typed by Supplier Y - support to release
L I Productive process losses chartering An_d r_el_ease promess
reliability.
"""""""""""""""""""""""""""""""""""""""""""""""" F-—- -Accuracy of the
— elease Irequency which 1s differen quantity
from the one received from the released versus NF.
assembler - Release frequency
Great minimum Variations guarantee by st'lpplier.
o lots Plan x Real - Extra chartering
= to support release
g Safety stock study delay
g Contract made with supplier. v - Reaction time of
O Supply internal system K . ° volume
2 (Oracle) with information on Master Production PlanA Crlth?{l items materlal. variation and mix.
= L MRP releases for suppliers analysis and production _ Pack
< supplier, items, LM, R$, LT : . . foll ackage
A and others Mapagenal meeting with — ollow up identification
§ reviewers as previously
< 7.y requested
1 Subjective performance indexes
Three-month term indexes
] Releases via EDI.
§ 1) daily releases (daily frequency)
= Definition of project, 2) 6 month forecasting
§ Auto parts company (weekly frequency)
Q and sunnliers
o
=
=]
S
£
S
=
<
Figure 3 — Construction of the Real Situation
knowledge identified in interviews and in the litera-
3.3. Stages 3 and 4 — Creating a Relevant System ture review.
and a Conceptual Model

Figure 4 presents the ideal conceptual model devel-
oped by the participants. Bold lines are the altera-
tions suggested for the conceptual model with basis
on the real model. It was a consensus among par-
ticipants not to alter the flow direction; but to use
initiatives and practices already common in SCM of
Brazilian automotive industry, such as:

The researcher and the participants search for new
manners of seeing the system under study. The main
SCM stages are associated to stages 3 and 4, and
these must be connected among themselves (Cassel
and Symon, 1994). From the real situation, partici-
pants were motivated to build a conceptual model
(new model). To this end, their knowledge was used
both for explicit knowledge of supply chain man- EDI use. Once auto parts companies and suppliers
agement of the automotive industry and the implicit have this technology, one may just apply it to the
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current relationship. This initiative will make it possible to get the right release frequency among auto parts
companies and suppliers according to the release frequency of the automotive company.

VMl use. It was suggested by most part of participants the use of VMI for the supplier to manage the automo-
tive parts stock so that it can have a precise and exact view of the real critical situation of the item, and also
improving information relationship and reliability.

To make available a supplier’s resident in the auto parts companies. Half of the participants were reluctant to
this point due to the fact it generates new cost. Nevertheless, it was understood that the inclusion of an index
to measure the cost/benefit of this suggestion was necessary. The resident will have the mission to represent
the suppliers inside the auto parts companies, not only in what refers to the areas of quality, engineering,
commerce, and quality, but mainly, to the supplying area. This contributes to a better information flow and,
consequently, a better relationship in between auto parts companies and suppliers. It will also contribute to
the definition of a unique safety stock of a chain. Nowadays, the auto parts companies and suppliers both
have a safety stock. Together, these stocks may only generate costs and not safety.

Milk run implementation of suppliers B, C and D. The participants from these three suppliers understand
that the volume, costs, and geographical position justify a milk run implementation among them.

- Sign contract with automotive : : . L Performance_ipdexes:
] arts store according to the eekly reletases for forecast{ng via Production optimization, - Monthly critical
= »| suppliers’ conditions DI anq dally_ supply gccordlng VMI N replenishment via daily milk analysis of indexes
= PP and resident information. run with the logistics area.
e - % of variations
" (plan x real).
- Stock movement.
- Extra chartering
il Hne e et e ek it It (?Extras costs/?NFs
. value).
N Safety stock definition - Line stop due to lack
§ with supplier of material
g‘ y (?hours stopped/?
8 Supplier contract aster Production Plan Available hOU_TS worked) )
- fornecedor. MRP for forecasting Analysis and material - Time of reaction to
b= Oracle S Daily VMI . volume
= racle System aily use definition production : .
T Information input Variation analysis with the PR and mix variations.
A~ P ! 1y of critical items Probl uti
e supplier’s resident. with the resident - Froblem reso ution
= Reviewers. By the resident
< (?solved problems/
?problems
generated?)
e et e e Sl i - Operation costs
= (?operational costs
g. Releases via EDI. with the resident/
£ Definition of project, 1) daily releases (daily frequency) ?Values of
8 Automotive parts ) 2) 6 month forecasting (weekly processed goods)
g company and suppliers frequency)
=
S
]
S
=
=
<

Figure 4 — Construction of Conceptual Situation

Concluding the conceptual model, all participants  four areas are:

identified the need to create new indexes that may

really measure this flow. Table 1 presents indexes * Service to client/quality;
that, according to participants, are the ones that e Costs;

need to be measured at this moment. The indexes
were divided after following the literature review;
the performance measures used by the world-class e Asset management.
enterprises (world class logistic) and that belong to

¢ Productivity and;
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TABLE 1 - Conceptual model performance indexes

AREAS INDEXES

CALCULUS FORMULAE

% of variations (plan x real).

> consumed quantities/ )’ release forecast quantities

Service to clients .
Production line stop for lack of

material

> not working hours/ Y working hours

Operation costs with the resident
Costs

> operational expenses with the resident / Y values of parts
bought

Extra chartering

> extra costs / Y value of NFs

Productivity Problem resolution by the resident

> solved problems / " generated problems

Management of
activities

Stock change (auto parts companies
and suppliers).

Annual consumption / Average stock

It was also the participants’ consensus that these
indexes will need to be often revised due to their
new understanding that indexes are very important.
However, they agreed that some indexes may be re-
placed, deleted or created.

3.4.STAGES 5 AND 6 - COMPARISON OF AREAL
GRAPHIC REPRESENTATION WITH CONCEP-
TUAL MODEL AND CHANGE SUGGESTIONS

Stage 5 aims to identify activities that are part
of the conceptual model that do not happen
in the real world and also to identify activities
from the real world that are not included in

the conceptual model. Stage 6 consists of dis-
cussing and defining a possible change sug-
gestion list. Table 2 resumes the whole work
results by presenting the activities of the con-
ceptual model whose presence may be identi-
fied or not in the real world and also evalu-
ated as bad (production stop risk), medium
(production stop risk does not exist, but there
are improvement to be carried out), and good
(considered by the participants as not needing
improvement). In the last column, improve-
ment suggestions are presented.
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TABLE 2 — Comparison of real situation with the model with a suggestion list.

g £
(=1 -
Conceptual Model Activty § _g Real situation Suggestions
[ o)
< | &
. L . . g Project, auto parts companies, and Higher auto parts company involvement,
1 S:g?g;eggggrgftl::tylt;i lzzi; anies E & suppliers definition done only by making it possible to use the development
P P P P & automotive companies manual of developed suppliers
-t
2 Auto parts companies and suppliers ) 'L‘; Contract signature as part of the Detailed definition of responsibilities, rights,
contract signature > éo process duties and penalties
3 Information registration in internal 2 -§
system (ERP-MRP -Oracle) > ¢
= . - B
4 Minimum purchase lots ﬁ =2 Big minimum lots Jointly quantitative ?tudy auto parts
company and suppliers
" - Study of production process optimization of
5 Lead time 3 = High lead time chain and jointly quantitative study to define
stock management
6 Study and definition of safety stock 2 s Auto parts company defines its SS SS definition in the chain as a whole, making a
and Supplier defines its ointly definition.
SS > R d Supplier defines its SS jointly definiti
Receiving releases from the automotive - o
7 company via: daily EDI (release) and 2 8
weekly EDI (six-month planning) ©
. To execute MPS and MRP to send releases to
-t
8 f;\l/t[elajsznti lgillRPE:fscutlon tosend E = Monthly PMP and MRP execution suppliers with the same frequency as from the
PP automotive company
. . @ o E-mail and typing done by the .
o v <
9 Release sending to suppliers 2 = supplier Usage of EDI and VMI among suppliers
In plant representative in order to solve day-
10 Use of an in plant representative 2 by-day problems (quality, engineering and
logistics).
Definition of an action plan after analysing
11 Mix and volume variation analysis 2 this data with the help of the in plant
representative
Critical item analyses (production @ o Informa‘glon of critical and follow-up Daily analysis (with the resident) for
12 2 < of suppliers who are not certain of . e . .
stop) = o - identification and action planning for support.
critical situation
. ° VMI use for replenishment of auto parts
13| Replenishment through VMI z companies with the help of a resident.
. L ° Milk run implementation for suppliers
14 | Raw material transport optimization 4 installed in the same route.
Indexes.
1)% of variations
- < Subjective performance indexes 2)Stock movement
15 | Peformance indexes 2 S which are used or not used for 3) Extra chartering
improvement. 4) Line stop for material lack
5) Resident use
6) Resident costs
. . @ o Three-month index release to the Monthly release and critical result analysis by
16 | Performance index analysis o 8 . . PPN
e = suppliers” quality area suppliers’ logistics.
Communication / fr nt - = Communication / restrict Periodical meetings in order to evaluate
17 ommumeato eque o 3 relationship to support critical items the real situation and to suggest future
>~ Q P PP 88

relationship to generate improvement

and release

improvement
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Stage 7 involves change implementations suggested
in the previous stage. Nevertheless, implementa-
tion based on the suggestions from this formulation
will not be approached due to the time limit to end
the research. The focus here is on the analysis and
discussion on the differences between graphic rep-
resentation of the real situation, as well as the con-
ceptual model (suggested) and the generation of the
suggestion list. However, due to easiness and actual
technical capacity, EDI was implemented and is al-
ready working in the auto part industry and the D
supplier. This fact points out to the participant’s level
of commitment, integration and their real intention
of using the action research results as an SCM im-
provement. Some other improvement suggestions
that demand a longer time to implement are going
through the company viability study process.

4. CONCLUSIONS

With the objective to integrate external and internal
structure through a holistic point of view, SCM has
been used as one of the most important tools in the
search of higher profits and market share in diverse
fields of activities. Especially in the automotive in-
dustry, SCM has presented some initiatives and
practices that aim the generation of a competitive
differential for the sector focusing on the immediate
chain for the automotive companies (Tier 1). The pa-
per proposal was to analyze and suggest improve-
ments on the automotive sector chain, that is, auto
parts companies and their suppliers (Tier 2).

Although some SCM initiatives and practices can be
observed among assembler and auto parts compa-
nies (such as EDI, milk run, resident, suppliers’ devel-
opment, follow sourcing and others), these practices
are usually not implemented in the chain continu-
ation, specially between auto parts companies and
their suppliers. Even though participants show the-
oretical knowledge about SCM, such concepts and
steps are not applied in the daily relationship among
auto parts companies and suppliers, which denotes
some improvement opportunities, as mentioned in
stage 5 of SSM usage. As observed within the reac-
tion from the participants involved in this study, it
is recommended to try to implement the suggestion
list obtained in this work (even in a partial and/or
gradually manner) so that auto parts companies and
suppliers connection could be professionally aligned
with the SCM initiatives and practices of Brazilian
automotive industry.

In practice, this work reinforced the participant’s
knowledge related to the approached concepts,
even if they have already been understood. Thus,
the need to use SCM initiatives and practices in all
supply chain levels was evidenced, so that processes
were optimized, reducing financial and relationship
costs and finally making enterprise daily routines
part of the organization objectives and activities.

The increasing use of information technology rep-
resents a great opportunity window and stands as
a fundamental part of SCM, as it allows information
interchange in an effective way and improves the de-
cision making times. Normally, financial issues are
used to justify the “no go” decision when it comes
to IT. This study helped overcome this barrier: the
use of information technology as a SCM facilitator
was applied. The main IT achievement was the EDI
implementation of supplier D. Both companies had
technology and work force available and the deci-
sion of going ahead with the implementation came
after this research. The attitude change followed by
this study became evident to all the people involved:
the team changed from problem solvers to improve-
ment generators.

Finally, it is important to point out that during and
after SSM application an enhanced harmony among
companies was observed. Companies known for
generating conflicts and problems by giving sup-
port to chain demands became true partners in the
process of integrating their supply chain objectives
and tasks. This behavior came as a consequence of a
higher team integration and involvement provided
by this research. Some involved people emphasized
that this relationship, usually called “partnership”
by the participants, should occur often not only on
problem solving, but also on the future improve-
ment analysis. Some say this is already underway.
As a result, the company itself can learn how to
work and understand its suppliers, what the diffi-
culties are and how to cooperate in a positive and
business driven way.
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