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Abstract

This paper discusses the modular consortium model adopted by Volkswagen in their trucks and buses
plant in Resende, Brazil, in which only big module (large sub-assemblies) suppliers carry out assembly
operations. Based on both literature review and field research, some considerations on core competencies
and strategic positioning are developed. We argue that the choice for the modular consortium was made
because of the urgency in building a new truck plant after Autolatina’s (a joint venture between Ford and
Volkswagen in Latin America which lasted from 1987 to 1995) end and because VW did not have the
necessary core competencies regarding the production of the truck modules, having thus decided to take
advantage of well established suppliers’ competenciesin the new plant.

! Published in the Proceedings of the International Conference of the Operations Management Society, Orlando,
Fla, 2001.



| ntroduction

In 1996, when the Resende Volkswagen plant, the first world wide to adopt the Modular
Consortium model, was inaugurated in the State of Rio de Janeiro, Brazil, the world's attention
of the operatiions management community centred on it. The object was to take to the extreme
a world trend, which dready had existed for many years, in the car assembly plants to reduce
their supplier bases to smaler number of partners, with whom they would establish longer
relationships that would be more concentrated on co-operaion than on conflict, deegating to
each of the partners growing shares of responshility, both in the production as in the project of
parts and assemblies. The extreme to which VW took these ideas meant a modd in which, at
the Resende truck and bus greenfidd plant, VW would have business relations with only 7
suppliers of large sysems (or modules), who would be respongble for both their respective
upply chains, as for the assembly of the large component modules of the vehicles in the VW
asambly line Thus, no VW employee would in any manner what so ever carry out any
production or assembly operation.

After four years in operaion, on the one hand, it is seen that the modd initidly
concelved underwent aterations. On the other hand, the latest plants of Volkswagen and other
ca assembly plants in Brazil have been designed according to a different modd — that of the
indudrid condominium, which mantains the idea of large modules supplied by patners with
neighbouring units, however, the one who executes the assembly itsdf (or a subgtantid part of
it) in the vehicle is the car manufacturer using its own staff.

This paper’s object is to andyse the Modular Consortium model and its implications,
advantages and disadvantages, as far as the make or buy srategy is concerned, taking into
account the Company’ s core competencies.

As a reault of the importance that the automobile industry represents, both economicaly
and in relaion to the influence which it has on other areas of the economy (Womack, Jones and
Roos, 1990), the arguments herein can be used as a reference for other industries. There are
initiatives (or intentions) of adopting modular models in Brazil, for example, by Atlas
Schindler (dlevator and escdator manufecturers), and, interestingly, by Mc Dondd's fast-food
chan amongst many others. However, what draws our attention is that decisons are often
taken based on belief or indincts, without the issues having been andysed objectively. One of
the objects of this article is to subsidise the sudies of the potentids and limitations of these
models of configuration of supply chains by decison makers, who are in charge of the difficult
task of defining the desgn of their operationd chains, according to a plurdity of views
logistics, relationships and confidence between clients and suppliers, among others.

Make or buy strategy versus core competencies

Traditiondly, the make or buy decisons were taken based on the marginal cost concept.
If the cdculation of the margind cogt to carry out an activity is less than the margind cost of
outsourcing, this would imply that it is better to execute the activity in house. If, on the
contrary, the margind cost of outsourcing is consdered less, it would be recommended to
outsource. Little or nothing was said about costs other than the margind operating codts in this
type of decison.

As from the 90's paticulaly as the result of developments described in publications
such as “Competing for the future" (Hamd and Prahdad, 1994), it became obvious that in the
make or buy decisons more drategic concerns than only those of the margind cods involved
should be consdered: one of which should be with the so cdled core competencies, which
should not be outsourced.

Hame and Prahdad (1994) define competencies as a group of skills and technologies,
resulting from a series of gpprenticeships that took place, crossng the boundaries of operaing



and functiona teams and areas. For the competency to be considered a core, three features are
necessary:

1. A contribution “disproportiona” to the value perceived by the client.

2. Competitively done or exclusve, producing an edge over the competition.

3. Expandability or apotentia opening towards future markets.

Hame and Prahadad (1994) dso explain that the core competencies are neither the
company’s physical assets nor a brand name. In addition, the core competencies are not a way
to defend verticd integration. What the Company must try to control are the competencies that
make the greatest difference to the vaue offered to the customer. According to the authors,
Nike, for example, possbly does not sew its tennis shoes, but controls competencies in
logigics, qudity, desgn, product devdopment, ahletes datements, didribution and
merchandisng. According to Hamd and Prahdad (op. cit.), there is a trend of companies to
leave the verticd integration modd in order to adopt the virtual integration idea. In a codition
or draegic reaionship chan, each company member would specidize in a few core
competencies.

In the building and design of supply chains that imply coditions between companies, two
authors with interesting contributions are Jarillo (1993) and Fine (1998). Jarillo (1993)
proposes the concept of drategic supply networks as an emerging solution of organizing a
codition of companies. ‘Srategic networks are deliberate long term arrangements, between
different but related organizations having in view profit, which allow these organizations in the
chain to gain or sustain competitive advantage vis-a-vis their competitors outside the chain, by
optimising the operating costs and minimizing the co-ordination costs’ (Jillo, 1993).

This solution would add most of the advantages of the verticd integration, such as
planning efficdency, direct co-ordination between the parts, reduction of transaction costs and
unity of purpose. It would aso add some of the subcontracting advantages, such as efficient
gze for each attivity (efficdent scae), maximum moativation and promptness in answering to
new demands. The base of dl the success of the rdationship between the companies in this
model is co-operation. However, co-operdion is only ataned with the chan's leading
company’swork and effort to conquer the confidence of suppliers and clients as time goes by.

Edablishing a draegic network dlows the company to launch multinationd bases
without the need to own dl activities The drategic decison of remaning locd or expanding
its limits globally depends on the balance between transaction costs and integration codts, for
both tend to be greater when the countries commercid frontiers are crossed (figure 1).
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Figure 1 — Co-ordination options (adapted from Jarillo, 1993)

The case of Resende’'s Modular Consortium is an example of Strategic Network — very
high integration costs (would imply developing the technology necessary to produce the
modules, not dominated by worldwide Volkswagen, as up to today the company only handles
light vans in Europe, Brazil being its sole operation with trucks in the world, except for
Scania's operation that was recently acquired) and very high transaction codts, if it depended
on, for example, quotesto purchase its modules, in atraditional supply approach.

According to Fine (1998), the dynamism of the new economy generates an environment
of continuous changes a growing Speed, where the competitive advantages are more and more



trangtory. Every indudtrid sector responds in a different way to the market's dynamism, a its
own speed of processng innovations and changes. The clock speed idea, suggested by Fine
(1998), reflects the speed a which business life cycles and those of the plants themsdves
happen in a certan indugtrid sector. The computer industry is an industry of fast clock speed,
whilst the aviation industry has a dow clock speed. There are three methods considered by
Fine (1998) to measure the industry’ s clock speed:

1.  Process rates of equipment obsolescence and the industry’ s assets;

2. Product: development and launching cycle of new products,

3. Organizationd: frequency of organizationa restructures.

The modd proposed by Fine (1998) edtablishes that the Structure of the organizations is
not stable and varies with time, between verticdly integrated arangements and horizontd
arangements, completing a movement Smilar to a double hdix. Externd and internd forces,
such as competitors specidized in a certain product or service and the excess of red tape of
large corporations, direct companies integrated verticdly towards disntegration movements
and adgptation to horizontal sructures. In the opposite direction, when an industry has an
horizontal gtructure, the forces exerted by component suppliers and the incentives of individud
companies to promote ther own technologies create strong pressures towards reintegration
(figure 2).
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Figure 2 — Double helix (adapted from Fine, 1998)

“The old precept that a chain is as strong as its weakest link isas true in business asin
mechanical systems’ (Fine, 1998). It is no good for a company to develop competencies and
individud kills, if the supply chan in which it is insated shows potentid problems or
deficiencies that will risk its operation. The company must have the condant ability of
foreseeing the changes and choosing which competencies will have grester vaue, in order to
fully build or develop them.

Fine (1998) cdls this concept the supply chain conception and design, i.e, the design of
al the organization's supply chain, specidly determining in which competencies and <Kills to
invet and which to outsource. The clock speed modd suggedts, then, a dynamic “theory”
where the core competency of an organization is its cgpacity of continuadly desgning and
sructuring supply chains, based on the andyss of competencies and skills, with the object of
increasing the added vaue of the company and, consequently, of al the chain.

Fine and Whitney (1996) propose a make versus buy decison matrix, according to which
the risks of outsourcing depend on the Stuation of the company: if the outsourcing is motivated
by the lack of knowledge (skills) or by the lack of capacity (resources, mainly financid). It aso



depends on the product's architecture, which defines the ease of dividing the product into
subsystems or components and, aso, on the competition intengty in the activity.

'% o | Outsourcing: Potential Trap Outsourcing: Best Opportunity
? 5 | Suppliers can supplant the company, | The company understands this
2 B as they have the same or more| activity, that does not represent a
~ 5 | knowledge competitive advantage in itself.

§ Outsourcing: Worst Situation Ableto live with Outsourcing

% | The company does not understand| The company knows how to
g 5 |what it is buying and how to|integrate the  item, retaining
3 % integrateit. competitive advantage even if others
=8 have accesstoit.

Dependent by Knowledge Dependent by Capacity

Figure 3: Dependence relationships with suppliers (adapted from Fine and Whitney, 1996)

At present, the Modular Consortium is in an intermediary position between the two top
squares of figure 3. It is a modular product (the engines, tyres, chasss, axles, etc. are not totaly
excdusve) and VW today is dependent on capacity and technology regarding the modules.
However, its technologica dependence is redricted to producing the modules, since it
dominates the competency to project the truck’s configuration as a whole, as well as the
"invigble' competency of being the chain's configuring and “conductor” company, the one to
creste the codlition.

To the extent that VW prepares to increase its share of the client’s customized assembled
products (today around 15%, but intends to grow rapidly up to 50%), the configuring and
conductor-like abilities gain more and more prominence, not because VW would dominate the
module technology more, but because this technology isolated would have less and less rdive
importance in the dient's choice. Thus, VW’'s risk of becoming dispensable and beng
surpassed by one of the module making companies that started to become vertica or was in a
“best opportunity” Stuation, would decrease.
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Figure 4: VW Resende podtion in de Fine and Whitney's modd (1996).

The Modular Consortium Model

According to Ettlie (1998), modular manufacture is sharing the production and design of the
product with suppliers. Numerous experiments are being carried out in the automobile industry,
using the logic of modular manufacture.



Some of the man advantages of the modular production models, according to
Schonberger (1998), are that conventiond car plants must handle an excessve number of
components (often over 10,000 per vehicle), and, a the same time, suppliers do not have
the s<kill for "complete products’, being responsble for few items. Therefore, the
suppliers remain with their postions weskened (not "coré' for the supply chan in which
they are insarted) and the assembly companies must spend a lot with activities that do not
add vadue, such as materid sorage and moving, logistics and purchase and production
planning. A plant, according to Schonberger (op. cit.), to be efficient, would have to
handle a maximum of some hundreds parts, what the modular models alow.

Modular assembly models, according to Kerwin (1998), are an extenson of the
outsourcing idea. In the automobile industry, Bddwin and Clark (1997) beieve that the
fird dep towards modularization was the migration to the cdlularized manufacture
models, where manufacture cells are responshble for the complete production of modules
or sub-assemblies. A second gep is the phase where the assembling company outsources
the responshility for the production of this module or sub-assembly; and the third step
would be the initiative of the Modular Consortium of Resende, where VW would have
outsourced even the assembly of the modulesin its own assembly line.

In a continuous change between “make everything interndly” and *“outsource
everything”, VW chosg, for its Resende plant, to place itsdf d the “outsource everything” end.
Therefore, one of the most appropriate question that someone analysing the modd can ask is
up to what extent is VW, with this decison, running the risk of becoming a hollow company,
with no competencies to diginguish it from the competitors or the they dsrengthen their
importance for the chain in which it is inserted. One of the employees of a module
manufacturing company sad: “today we, the module manufacturers, know a lot more about
making trucks than VW itself — after all, it is us that are in the plant’s day to day solving
problems, improving processes and learning...”.

Will it be that VW did not notice the “potentid trgp” when it made the decison in favour
of the Modular Consortium modd, outsourcing al the manufacture and assembly operations?
It isdifficult to believe that this was the case.

Jaillo (1993) mentions three different risks in outsourcing activities that might result in
the full “emptying” of the company that outsources:

a) company transfers its competitive advantage to the third party that becomes an

efficient competitor;

b) company has its digtinctive competitive advantages Sporead to the competitors by a

common third party supplier;

Cc) company sops having important innovation and learning sources, transferred to the

third party.

Of the three posshilities liged by Jarillo (1993), none could drictly be gpplied to VW
trucks in 1996 (maybe and only partidly number three, but it refers more to the crestion of
future competencies. In fact, when the Stuation previous to the establishment of the new plant
IS conddered, someone could notice that you redly cannot loose what you do not have.
Higtoricdly, in truck production, firsde VW based itsdf on the products and processes of the
operation that had been Chryder’s up to the beginning of the 80's. VW remained as pure car
assembly company until the formation of Autolatina in 1987, when Ford brought the truck
manufecturing technology. When Autolatina finished, VW was dready reaivey empty of
manufacture and assembly competencies of any of the modules that made up its trucks.
Therefore, ingead of loosng competencies ddegatiing them to third paties VW redly
benefited from the suppliers competencies (at least regarding the design and manufacture of
the modules).

The survey caried out showed the decison of VW for the Modular Consortium model (100%
of outsourcing) was strongly based on the following factors:



1. Urgency: VW, in 1995, after it had been decided to divide Autolating, it found itsalf
without a truck and bus plant and without a smal engines (1.000 cc) plant, needing to
build them urgently. Not having where to look for technology within the group, the
fasest dternative was to search for business partners that could bring the building
technology of truck components.

2. Lack of design and production competency of every module of atruck.

It canot be dated, however, that the consortium logic only is gpplicable when the
company does not have relevant core competencies for producing the modules. As it happens,
the core competencies might not be in the building and assembling activities of the modules.
Resende's dtuation, after four years of operation, clearly shows that VW today operates in
consortium and, even so, has core competencies for the business, such as:

* Competencies to design the configuration of the product and the cabin itsdlf;

* Competency to warrantee a competitive post-sde service,

* Competency to manage the well respected VW brand-name;

* Competency to orchestrate the working of severa module manufacturers,

* The possesson, mantenance and development of a certain "indudrid charisma’,

cgpable of forming and maintaining the module manufacturers codition;

+  Competency in managing supplies - VW negotiates many of its truck components
in a centrdized way, together with its components for light vehicles. With this it
can gain bargaining advantages over suppliers, as the production rates of cars are
very much grester.

Advantages and disadvantages of the modular consortium model from the

research participants point of view

After four years of operation of the Resende plant, various advantages of the
Modular Consortium modd can be gathered. The points lised bedow were taken from
interviews during the fidld survey phase of the research which was the base for this
aticle, with the executives both of VW a of the suppliers, usng semi-structured
questionnaires. VW manager (of the enginering, production and planning aess) and
module managers wereinterviewed, in atota of 7 interviews:

* Module suppliers commitment with the success of the whole and not with parts of
the product, since they get pad when the product is gpproved and functiondly
accepted;

* Priority with the module supplier’s headquarters if there is a deivery or qudity
problem, since there is an “ambassador” of the module manufacturer indgde the
assembly plant;

* Improved assembly quality as it is carried out by the module supplier, who tends
to follow dgrictly the assembly prescriptions, which does not necessarily happen in
conventiond plants;

* Fast improvement of productivity and qudity levels as the improvements and
problem solving cycle is shortened by the presence of the supplier in the assembly
plant;

* Increased learning by the presence, under the same roof, of severa different
companies, which bring a rich load of knowledge, dlowing for crossed fertilization
of ideas and practices,

* Shortens the developing and launching time of new products, since the partnership
is strong and there are no dternatives of partners, they have been working together
for along time and s multaneous engineering becomes easer;



* For some module manufecturers, there is a guarantee of supply, dlowing to plan
further into the future;

* Smdler and decentralized structures of each supplier within the consortium alows
for quicker decidons that are taken in only one large dructure, as is the case of a
traditiond assembly plant;

* Smdler tendency of padle persond agendas of managers and executives
interfering in the decisons, as the vaious managers of the different modules are
not competing for the same promotions. There is a trend to work less for the
partner’ sfailure;

* Organizationd learning in negotiation. As they ae separate companies, there
cannot be a podtion imposition resulting in a looser and a winner. The only way of
making a point of view preval is by convincing and persuading, which does not
generate losers,

* Posshility of the physca presence of module suppliers without the need of
edtablishing independent indudrid units — relevant when it is about production
volumes that would have difficulty in bresking-even of independent units.

On the other hand, there are some disadvantages.

* Sday negotiaion levelled by the assembly plant's standards, with a possble
margin loss for the auto-part suppliers;

* Matters discussed must be agreed on by 8 partners, which can take longer, as in
the case of alabour union negotiation;

* Posshilities of problems at sart up, reported by everyone interviewed as having
been difficult due to the management culturd soup. The learning curve was
arduous and could have taken a different direction;

* Labour issues that perhaps arise due to the fact that the module manufacturers are
executing Smilar activities to those of VW ae an incognita. The direction that the
jurigorudence might take is unknown;

* Strategic risk that a module can undergo technological developments, but perhaps
ae not followed by the corresponding partner together with the difficulty of
changing the partner. It shows the great care that must be taken when choosing
partnersin aModular Consortium modd!.

Conclusion: after all, isthe model adopted by VW Resende atrend in SCM?

The question asked here is. if it is a trend, why did the new VW plants and those of other
automobile assembly companies in Brazil (eg. VW in S8 José dos Pinhais and Séo Carlos,
GM in Gravatai, Peugeot in Porto Redl, Ford in Camacari) not adopt the Modular Consortium
modd, only with suppliers assembling modules on the assembly line, even being more recent
than the implanting of the modular consortium of VW in Resende?

Although Lépez de Arriortla, executive consdered respongble for the conception of the
Modular Consortium a Resende, sad (according to a series of interviews published a the
time) that he strongly believed that this modd should be the supply chain project model of al
the VW plants worldwide, none of the plants belonging to the German group inaugurated in
Brazil after 1996 were designed according to the consortium model. The 1,000 cc exgine plant
in Sdo Carlos (SP), dthough announced by Lopez as one more plant usng the Modular
Consortium concept, was dragticaly dtered when Lopez Ieft the company, in November, 1996.
On the other hand the S0 José dos Pinhais (PR) plant, which assembles the Golf and Audi A3
cars, adopted the “indudria condominium”, having over 20 suppliers of large subassemblies
dtuated around the assembly plant. However, VW, and not the suppliers, is responsble for
asambling the modules on the vehice. Ancther difference, even more substantial regarding
the Resende modd, is that the modules consgdered principad of the vehicle (engine and
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transmisson included) were not outsourced, continuing to be manufactured by internd
operations of VW. Volkswagen bases its competitiveness drongly on the rdiability of its
products, according to the managers interviewed, and does not risk outsourcing the production
of modules so strongly related to this aspect. The actud decison of building a plant for engines
goes againgt Ldpez's statement that the policy to “outsource everything” relaive to production
was a generd trend in the automobile industry, concentrating efforts exclusvely on activities
relaive to trademark management, marketing and service.

In other words, the question seems to be in the drategic decison to “make or buy”. As
VW higoricdly never had had the didinctive competency of manufacturing trucks, in tha
point of time it chose the “buy everything” drategy. However, this is not the case of
manufacturing light vehides (automobiles) and, therefore, it is difficult to bdieve that VW
would be conddering the drategic decison of “buying everything” for dl its car assembly
plants.

It will be interesting to follow the future projects of plants for its production of extra-
heavy trucks, snce VW recently purchased, an important stock participation in Scania, a
tradition Swedish extraheavy truck manufacturers, with acknowledged manufacturing
competencies of various modules of the products for this market (such as engines and
trangmisson). Our argument is that VW will, very probably, prefer to retain the whole
manufacturing process ingead of outsourcing these modules, a least in the near and middle
future.

Then the answer to the initid question of this section, if the modular consortium modd,
as implemented in VW plant of Resende (outsourcing 100% of the modules and their assembly
on the fina product), is a generd trend, is smple: no. VW had its higtorical process reasons to
decide in favour of this modd (urgency of inaugurating a truck plant because of the end of
Autolatina and not dominating core competencies for producing the product’s modules). These
reasons made the configuration of the pure modular consortium make sense. This does not
necessarily mean that in anther higoricad and draegic context this same configuration will
make sense. A careful analyss must be carried out in each case, mainly taking into account the
core competencies issues to guarantee drategic correct “make or buy” decisons. Once again
the notion is reinforced that the contingencies approaches for choosng management modds
must predominate over the Smplistic gpproaches based on "better practices'.
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