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Abstract. Most studies available about manufacturing stratbgye been done under the business
paradigm (SKINNER®, HAYES and WHEELWRIGKf FINE and HAX): HAYES et &0
SAMSONY; HILL®. Recently it has been proposed other extendeduprtd-date approach for
the operations strategy field, but still workingden the business units paradigm (SLACK and
LEWIS™) and business units and intra-firm networks pagadi(RUDBERG and OLHAGER:
HAYES et ). However, nowadays the “new” paradigm of intenfi networks competition
determines the need for studies under a more lohgiproach. This paper presents the results of
an ongoing field research to verify the validitytioé manufacturing strategy theory, which has been
developed under a business unit paradigm, undatea-firm networks perspective. For that, it was
necessary to make some adaptations on the existatjodological approaches and theoretical
ground for operations strategy, to cope with thedficities presented by inter-firm networks.
Under this context, this article presents one methagical approach to extend the scope of two
decision areas of operations strategy (verticabgration and facilities) but considering an inter-
firm networks perspective. Additionally, the papegsents one example involving a qualitative and
exploratory research to illustrate the utility die proposed approach in an inter-firm network.
Preliminary results obtained by the survey suggfestvalidity of the extended model.
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1. INTRODUCTION

In the 90°s, the world competition significantlycieased, putting more pressure by flexibility in
production and management. That caused to chantees ofertical bureaucratic structures for the
horizontal company, modifying the previous paradigwh that, the competition gave between
business units. In fact, the real operational be@domes itself the business project, enabled l®t.a n
In this context, the manufacturing strategy fiellged and enclosed the broader field of supply
networks, as the works of Slack & LeWi§ and Rudberg & Olhagél®) demonstrate. Of this sense,
the transformations occurred in markets as the vahmf commerce barriers and the implications
of the participation in multiple nets has in theng@any performance, suggest the existence of a
inter-firm network in which firms are inserted.



2. MANUFACTURING STRATEGY

The desire to succeed in a market characterize@l&yated competition has motivated a
growing number of companies to seek strategies moee effective and cretive way. In many
companies the more important strategic decisioasaken covering the consumers and the markets
in growth without any attempt to include the pedpes of operations and its abilities to suport
these requeriments and generate profits. Thedu#itor that identified the absence of connection
between the strategy designed by the corporati¢im the manufacturing function was Skinffét.

The manufacturing strategy approaches the configmraf the company’s productive resources
objecting agregate value for clients.

2.1 Definitions and approaches for manufacturing sategy

The definitions for manufacturing strategy changesording to author’s epoch and ideas
regarding what constitute an operations stratedne fErm operations strategy means that others
form of operations was considered. More recentlacls & Lewis'”, defined the operations
strategy as the total standard of decisions thdd nitee long term capacities of any kind of
operation and their contribution for the generahtsigy throught the reconciliation of the market
requirements with the resources of operations.epgfit approaches for the content and process of
operations strategy has been proposed. For theerdofdrmulation of an operations strategy is
necessary the studies about two essential elemEntse are: the competitive priorities and the
decision areas (infra-structural and structuralessof the operation).

2.3 The competitive priorities and decisions areas

The competitive priorities can be understood astafspriorities options that the operation has
to compete in the market during a certain horizértime. These competitive priorities were
summarized and combined in diferent forms by diveasithors. For Slack & Lewid these
priorities consist of quality, speed, dependabhilitigxibility and cost. Authors, as Bolwijn &
Kumpé?, argues the existence of an other competitiveripyjoinnovation. For this study, the
competitive priorities considered are: cost (Chlgy (Q), speed (S), flexibility (F), innovatio) (
and reliability (R). The questions related to tlezidion areas also change with different authors.
Table 1 presents the perspectives in the deciseasanside an operation strategy.

Table 1- Different perspectives in decision areampted from Leong et &f).

Hayes et | Fine & SamsoﬁM) Miltenburg(ll) SkinneFlG) Hill ®) Slack &

Decision Areas al. ©.6) Hax @ Lewis a7
Structural decisions
Process technology v v v v v v v
Capacity v v v v v v v
Facilities v v v v v v v
Vertical integration v v v v v v
Infrastructural decisions
Human resources v v v v v v v
Organization v v v v v
Quality v v v v v
Production planning and v v v v v v
control
New product V* v v
development
Performance V* v v
measurement systems




Subsequently, will be examined in details the congmbs of these decision areas that has a
higher impact in the inter-firm networks projectollbwing, is proposed an approach for a
methodological investigation of the inter-firm nenks under the manufacturing strategy
perspective.

3. PROPOSAL FOR A METHODOLOGICAL INVESTIGATION APP ROACH

To realize an analysis of operations strategy unldderextended prism of the networks, is
necessary to categorize the networks under thd pbwiew of operations strategy decison areas.
Finally, is presented a methodologic investigaapproach that was applied to an exploratory and
gualitative study of a net. Following, will be dissed the decision areas related to the inter-firm
network project. We will analyze in details eacheoof the particular visions related to the
traditional questions of operations strategy, ibr@eader decision area called “Inter-firm Network
Project”.

3.1 Vertical integration

The vertical integration decision area of operatistrategy traditionally deals with the question
of property between the different stages of thgpsuphain. This decision is applicable to the inter
firm networks, since the vision can be amplifiechtit only include stages of supply chain but any
companies participants in the inter-firm environtecordingly to Hayes & Wheelwrigfit the
vertical strategy of integration of an organizatisndefined in the direction from the expansion,
from the extension demanded by the process andhébalance between the stages vertically
integrated.

3.1.1 The Expansion Direction

The direction of the expansion in the supply chaaditionally is divided in upstream and
downstream expansion. In the inter-firm networks #xpansion direction cannot be utilized in
those terms because exist a set of parallel aesvihat are not summarized as a previous or
subsequent stream. Another question is that a mefrira the network may be participating of
more than one network. Hakansson & Sneflotaefers to the units of the physical network as
having a vertical character and that the units #ffatct the relation with the consumers as having a
horizontal character.

3.1.2 The Extent

The decision from the extent of vertical integrati@ange from the property of an operation to
all operations along of the network. If a compamynse the entire inter-firm network, the extent
guestion dominates the vertical integration deoisioea, since a company cannot integrate for-
wards or back-wards, and neither can the firm laats relations with others suppliers (Rudberg
& Olhagef™). The extent of vertical integration can vary begw the vertical character, but also
can be considerated companies that acts in thedmbal character. In case of integration, a
company needs to consider also the horizontal artital character from the network of which that
company does part.

3.1.3 The Balance
The balance in the network part that is possesgatidocompany is the amount of capacity of

each stage in the network which is devoted to sugh@ next stage. Fully balanced networks have
the virtue of simplicity and also permit that eathge has focus in the requirements of the next
stage along the network. In the network, the chgkeis to create balance between all parts
throught cooperation. The connections with supgpleme also a function of its bargain power and
are reflected in the suppliers/clients margins. sehperceptions related to power, influence the
bargain positions that actors feel that can takew@®an & Ambrosir?). The balance in the



networks is related not only with cooperation, blso with the bargain positions exercised by the
network actors.

3.2 Facilities
After decide the form of their network operatiomsough vertical integration decisions, an
organization should decide location, size and sieation/focus of each operation.

3.2.1 Location

The main difference between location in the tradél operations strategy and location
decisions inter-firm networks is that a locatidradirm is determined with a high level of control
since that is the company who decides where totedd, this enables the company to “optimize”
their resources regarding its competitive stratégycase of inter-firms networks the decisions of
location are much more difficult to be taken duesystem composition of individual different
organizations that cooperate between itself. Thgsiphl network can be changed through the
choice of clients/suppliers with which the compawgnts to establish relationships. If this is not
possible, the location has to be had as given (Rugp& Olhaget?).

3.2.2 Size

The traditional interpretation of size is difficulb be employed in the concurrent networks.
Accordingly to Rudberg & Olhage? the search for an optimal network size is subfectail.
When size is discussed, is more a form concerndithdoa measure for size, than an optimal size
for the network. The network size under the poihview from the inter-firm theory is usually
focused in the quantity of nodes in the networkt@oonf?).

3.2.3 Specialization/Focus

At present are used two generic forms of focus ifferént authors, the product and process
focus (Rudberg & Olhag€r). The product focus means that the plant is desigo produce a
restricted series of products or only one prodiitie focus in process means that one or more
process forms the competence of the plant andtllogse few process can manufacture a series of
products. Rudberg & Olhad&? argue that the network focus can be describechasoatinuum
where the two final points are: vertically focused horizontally focused.

3.3. A proposal of integration between the inter-fim network project and the competitive
priorities

As previously discussed, the manufacturing strategn attempt to reconcile the requirements
of markets with the operations resources. This task difficult thing to obtain, due that markets
move with frequency (Table 2).

Table 2 - Integration matrix between the businets/ark project and the competitive priorities
Competitive Priorities

Decision Areas Cost Quality Speed Flexibility Inovatiori\ Reliabylit

Vertical | ntegration
Direction

Suppliers Relationship
Extension

Balance

Facilities

Localization

Size

Specialization / Focus

Business Network Project




The matrix of integration between the business agtvproject and the competitive priorities
propose to be a tool that links the operationdeggsato the resources of the inter-firm networlkatth
given its nature of cooperation tend to be a comask). In the first column, from the left to the
right, of Table 2 are the main questions relatex dhcision area of “inter-firm network project”
treated in details in the previous sections. Inl#isé columns are the competitive priorities frdm t
operations strategy. The decisions related togkeurces of operations should be analyzed in terms
of the effect in the competitive priorities. Fallmg, will be applied the tool of analysis in an
exploratory and qualitative research of the intenfnetwork project of the Brazilian steel industry
sector.

5. CASE STUDY: THE STEEL INDUSTRY AND THE MANUFACT URING PLANT

This section was elaborated based on the primatg dollected from the interviews, the
comments and notes made during the visits and condary data obtained from the reports and
documents supplied by the company. Some informatarained in the site of the focal company
was also considered. As detailed in the researctihadelogy section, and in this paper, the
relationship network was mapped from a represemtatompany of the steel industry, which is
called focal company or company F. After the elakion of the research protocol of the case study,
a pilot study in an external company of the studietivork was carried out. After this stage, several
structuralized interviews with executives and divex of the focal company and related companies
were also performed. Later, some non-structuralimeztviews were performed and were recorded
in micro-cassettes.

5.1 Steel industry

In 2004, the Brazilian output of rough steel wa8®.9 million tons, maintaining Brazil in the
eighth position in the world output ranking (I8% In 2002, 23% out of the 12 million tons of flat
steels produced in Brazil were produced by thelfoesmpany. The focal company was founded in
the 50’s and there were other expansion periods.cbmpany became private in 1993, when the
administrative restructuring and the reorganizatdrthe management process started. With the
privatization, the focal company became part obagtomerate, led by another steel company, the
matrix company. The group includes steel distriruttompanies, as well as a metallic structures
manufacturer company. The focal company produess ptates, thick steel plates and hot and cold
laminate for the most diverse economic segments. r€kenue have tripled in the last five years
and reached R$ 4.5 billion in 2003 (US$ 2 billiomhe exports (41% of the physical sales, in
millions of tons), represented the main indicatorthe economic performance. The focal company
trades their products in all the laminated flattggasegment. The thick steel plates are utilized in
diverse sectors of application, as industrial maesj pipes, wagons, boilers, reservoirs, maritime
platforms, naval industry and construction. Thedpicis had the following participation in the
external sales: cold rolled laminate, 19%; thicitgs$, 13%; hot rolled laminate, 5%; and blanks,
3%. In export, the majority of the customers agglitng companies. The trading companies act as
intermediates between the effective customer aaddbal company. The trading companies look
for business and markets for the focal companye Market of thick steel plates is an important
market for the focal company. Around 25% of thepotitcapacity of the focal company is directed
to this market. The direct competitor in the doneettick plate market is the matrix company,
showing that in the domestic market there is nongfrcompetition, because the companies belong
to the same group. The matrix company and the fmmalpany do not compete, however, in case of
thick steel blanks, the competition is direct: thranch office manufactures blanks, stamped and
metallic structures. The operational unit of thealocompany is located around 70 km from the
metropolitan region of S&o Paulo (the largest ntankelLatin America). In order to serve the



domestic market, the company utilizes the roadesysind a railway terminal with the capacity of 4
million tons by year. In order to guarantee theagkpogistics and receive raw materials, the focal
company utilizes a private maritime terminal, whdm handle 12 million steel tons yearly. The
main inputs used in the production by the focal pany are the iron ore, coke, coal and iron alloys.
There are 5 main iron ore suppliers, all of therated in Brazil. The main coke supplier is a
Chinese company, whereas the mineral coal has@isum Australia, two in the U.S.A. and one
in South Africa. The iron alloy is exclusively suigal by a Brazilian company.

5.2 The production plant for thick steel plate blarks

The initial incentive for the installation of a pltadesigned to cut steel thick plate blanks was the
safeguard 201, which prevented the entrance of #texk plates into the American market. In
1999, the American government imposed restrictaréf$ on the import practices for thick steel
plates, but the blanks (tailored steel parts) afktisteel plates were not included in the restrecti
measures. With the American protectionism, thelfooempany had an incentive to seek alternative
markets for its products. The focal company pr@ddche implementation of a plant to manufacture
thick steel plate blanks and cold rolled laminaiiejing at becoming an exporting base. The focal
company was not interested in providing customerthe domestic market with blanks, because
that would not enable the aggregation of voluménwigw sales. The branch of the focal company
(a distributor) had the function of cutting the a@ablled laminate blanks. For the distributing
company, the blanks were high standardized prodatta low volume. The products were drum
covers, and 3,000 tons were exported monthly. Tleosers were not taxed by the safeguard 201.
In addition to this value aggregation, the coverabded the focal company to serve markets which
were out of their range. Then, the initial objeetifor the installation of a manufacturing plant
inside the focal company for the output of blankaswihe aggregation of volume with export
practices; therefore the domestic market was retasting, since it would not promote new sales
opportunities for thick steel plates. With the alisttion of the industrial unit of blanks inside it
plant, the focal company aims at: satisfactionraf eustomers by applying cost reduction, enabled
by the improved efficiency and the value aggregatio the products supplied; interest in the
implementation of new industries (steel consummsgde the focal company plant; "Get around"
the trade tariff barriers in export practices; ease in the variety of products available.

Some companies were already focal company custoro#msrs became customers due to the
offer of more customized products. The companiesrnilged above are intermediate customers, not
end customers. These companies are mentioned, bowesy are not identified. Some of them
belong to more than one network. The main customietise focal company in the thick steel plate
blank market are described below:

Company 1 - Its customers are most of the construeind earthmoving equipment manufacturers
in Brazil. The company 1's annual revenue is ofrapjpnately US$ 100 million, 80% from tractor
parts sales to manufacturers, and 20% from théntyaaf others products.

Company 2 - Company 2 manufactures more of 40 rsaafgbroducts, among them retro-diggers,
bulldozers, front-loaders, tractors and hydrauiggdrs.

Company 3 - Company 3 has as main activities fer ptoducts the construction of large
infrastructure projects, power plants, highwaysdyaoads, airports, reforestation projects, mining,
agriculture and energy generation.

Company 4 - Company 4 is a division of a large Ansr Corporation that has more than 10,000
diesel-electric locomotives operating around theldvand has been a leader in the production of
diesel-electric locomotives since the 80's.

Company 5 - Company 5 is part of a Spanish groap dperates in the industrial, aeronautic and
energy sectors. The company 5 possessed their apacity of technological development and
design for manufacturing wind turbines.



The cutting of thick steel plates is a necessanggss for blank production. The focal company
associated with the companies 1 and 2 and withsteel distributor of the group, as the focal
company did not pursue the necessary competenctdsefgervice. The focal company concentrates
on large sales, however, it is going to be lestedgan the required by the market regarding low
volume and high variety. The situation of the netwrelationships of the focal company in the
thick steel plate supply chain is represented m figure 1. The focal company proposed to
company 1 to cut the thick steel plates in "tailbbdanks" (pieces cut according to the customer’s
specification) inside its plant. The problem foe local company was that the new business would
cause the company to face competition in an alreadsting market, represented by the companies
that cut thick steel plates under contract. Howewerme advantages would enable a better
competitive position for all the companies involvadhe partnership.

Third
parties Company 2

Blanks

Plates
Focal

Plates

Plates

@ Company 4

Figure 1 — Business Network of the thick steelglatirket (previous situation)

The initial project consisted of an agreement agntbre focal company and the companies 1
and 2. The project was initially intended to supplgnks to the company 2. The company 4 usually
used parts of thick steel plates supplied for camgph. The strategic partnership between the
companies promoted the installation of a unit & tompany 1 inside the manufacturing plant of
the steelworks (focal company). The blanks begdretproduced inside the focal company in 2001,
and the operations were led by company 1, withprgant that was made available by the company
2. In that plant, the pieces are cut and underd@robperations (as welding and assembly),
according to the customers specifications. The evagnerated in the process is from the
steelworks, as well as the raw material utilizedtyral gas and thick plates); the payment to the
company 1 is made according to the industrialiratiervice carried out. That partnership allowed
for the satisfaction of specific needs of the comts, by producing a new supply network
configuration in the steel industry (Figure 2).

Third

perties Company 1
Company 2
Plates
Plates/Blank
"/ Focal Company 3
Company
...................... Company 4
....... .
Company 5

Figure 2 — Business network in the thick steelgtatrket (current situation).



The configuration change of the supply networktfa current configuration enabled the focal
company to innovate. The costs were limited by maeah the drastic reduction in waste
transportation, increase in the cutting efficierayd lower transaction costs. The increase of the
perceived value occurred through the customizatioproducts supplied by the focal company, as
well as new relationship channels (as the B2B).

However, there are hazards for both partners, esdpy of the model by competitors or the
incorporation of the competences of company 1 kg fttcal company. The ordering of the
competitive priorities of those companies can lense the table as follow. The client's numbers 4
and 5 passed to be part of the portfolio of botmganies after the transformation occurred.

Table 3 — Competitive priorities, order-winners apdlifiers factors of Steel Mill and Parts clients

Company Products Competitive priorities Order Winners Qualifiers Factors
1 Tractors C,R, FQSI C,R,F Q, S|
2 Tractors CRFQSI C,R,F QS|
3 Trains C,Q,R,S FI C,Q R,S,F, I
4 Wind Mills C,Q,R S FI C,Q R,S,F, I
5 Parts C,R,F, QS I C,R,F Q.S |

Following, will be analyzed the standard of deaisidaken in this inter-firm network using
the matrix of integration from the strategy of agt@rns with the competitive priorities.

6. MAPPING THE INTER-FIRM NETWORK RE-CONFIGURATION

In this section are made an analysis of the intar-hetwork project under the perspective of
the companies involved. We are analyzing the adwps that were brought by the change in the
business network project. Subsequently, we willapalyzing how these changes affected the
competitive priorities of the operations strategy aeflect the competitive priorities that the oie
valuated. As follows, in the Table 4, we will aredyin detail the performances of each one of the
competitive priorities that were affected by theid®ns taken by the companies involved in the
business network.

With the Table 4, we analyze which went the mofeci¢d competitive priorities in terms of
performance improvement, by the reconfigurationgiec of the business network. As we can see,
the competitive priorities that had their perforro@s improved by the reconfiguration of the inter-
firm network are in decreasing order: cost, fleidii reliability, quality, speed and innovationh&
competitive priorities more important for the comjgs in this inter-firm network accordingly to
the order winner factors in the Table 4 are: cagiability, flexibility and quality. The competite
priority cost is maintained in the first place imetrequeriments of the companies regarding the
business network project as well the requiremehth® clients companies involved. In case of
flexibility and reliability had an inversion, beingore valued by the clients the reliability (whish
in third place as priority more affected by theamfiguration). This supposes that the companies
that took the decisions of reconfiguration of thatwork should emphasize that priority (reliability
in future improvements. Regarding quality, that aems in fourth place in the importance for clients
and in terms of performance improvement obtainethbychoices made.

Other priorities were fitted as qualifiers factotberefore an improvement of performance
would not signify necessarily an increase in theimess. It possible to perceive that the decisions
related to reconfiguration of the inter-firm prdje@twork analyzed in this article, in a wider sns
reflect the competitive priorities more valued Ihgats.



Table 4 — Analysis in the matrix of integrationween the inter-firm network and the competitive

priorities of the decisions toked in the contexths study case.

Competitive Priorities
Decision Areas Cost Quality Speed Flexibility Inovation Reliabylit
Vertical Integration
Direction Customers Higher quality | Better Increase in Higher raw
inventory specifications. | availability of | product mix; material
wirtual” int ti reduction; plates improve | volume control.
irtual™in egra_ '9” parts for a speed. flexibility.
backwards decision lower cost.
Suppliers relationship| Low cost Specific thick | Logistic Steel plates Increased the
financing for steel plates infrastructure production with| reliability
Decision to f Parts to invest | development | availability for new material | capacity
90'3'9“ 0 1orm . in capacity. for customers. | clients and combinations. | perception
strategic partnerships Parts.
Extent Reduction of Faster service
5 | From thick plates the waste for requests.
@ - . transport for
.2.| production to cutting .
o recycling
0 [ Balance Increase in Permits deal Higher cutting
< customers with volume capacity
5 o ) - ) :
2 | Decision to increase gsgrger lead to variations. installations.
% capacity balance ©CONOMIES.
o | Facilities
0
8 Localization Low cost labor | Obsolescense Alarger mix [ Access to tacit
g workforce; cost reduction. availability of | knowledge
@ | Decision to locate insidej !0?|st|tc wre: Steelflatfs
the Steel Mill infrastructure; specifications.
raw materials
proximity.
Size Production Improved Financing
scale increase. flexibility; new access; market|
Decision to increase the service access. F’gponut’_‘ities
number of organizations information
. acess.
involved
Specialization/Focus Efficiency Consumers
improvement. | requirements
Decision to increase focus.
vertical focus

7. CONCLUSION

This work analyzed the manufacturing strategy unierperspective of inter-firm networks. In
this way, the transformations occurred in markstsh@ removal of the barriers to commerce and
the implications that the participation in multiptets has in the company’s performance, suggest
the existence of a inter-firm network in which thens are inserted. It becomes necessary to
develop an approach more structured to obtain id daiscription of a net, equating the dynamics
nature of the activities and the competitive dinnems involved. For this, each one of the inter-firm
networks dimension was categorized and an anabysithe different perspectives under the
operations strategy vision. Was suggested substdguamroposal of integration of these differents
perspectives in an empirical study to analyze #estructuring in a inter-firms network. The study
showed that the change in the inter-firm networ&jgut reflected, in a general sense, the main
competitive priorities of clients. The suggestidmew researches pass for the impact analysis that
the inter-firm networks has in the performance rafividual companies, by the development of
strategies for concurrent networks and the persgetiiat these nets have about the existing theory
in supply chain.
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