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Abstract
The literature and theory of supplier involvemanthie design and manufacture of products in thenaotive
sector has not kept pace with developments in tigeistry. We explore the previously undocumented
emergence of full service vehicle manufacturersV(F&hich produce finished products for the large
manufacturers. The emergence of FSVs is explaisigd)dransaction cost ideas as they do not caegdists
of developing engines and power trains and so haea competitive in traditionally marginal markdiSVs
have recently seen a shakeout with some develoglilgt others have faltered, and we explain théedrig

success through a changing focus of capability fbesign to production once vehicles have become

established in the market.

Keywords: Collaborative product design, product edlepment, manufacturing, supplier involvement,

automotive industry

INTRODUCTION

Following the Dell model, producers of complex mfactured goods have tried to abandon vertically
integrated production, increasing the scale andpescof their outsourcing [1, 2]. Outsourcing lowers
production costs and helps rationalise operatipnamoting a focus on the core business, and leesrag
external technological expertise [3]. The shift #mds outsourcing is coupled with the development of
modular products and processes, allowing desigrpardliction decomposition into modular tasks tlzat loe

assigned to different actors or different extepralviders [4, 5].



This trait is even evident in the auto industry isuone which has yet to be fully described orlerqd.
Most European automotive companies, such as BMW@t, Mercedes, Volkswagen and Porsche, in addition
to the likes of Chrysler and Ford, outsource thenufacturing and assembly of some of their carsutb f
service vehicle suppliers (FSV) — firms whose besinis to design, develop and produce entire \e=himh
behalf of lead producers. This model appears tanissing in the literature as for example, Zhahgal.'s
recent analysis of supplier involvement in new picicdevelopment in the car industry does not ideiiis
type of total design and build sub-contracting [6].

This paper describes the activities of the FSVd aeeks to explain some of the reasons for their
emergence to a position where they are activelplired in the industry shakeout following the poS02
financial crisis. This is carried out by initialtitinking in terms of the cost structures of theuisity and also
by exploring the changing needs of the lead manufacs as their niche FSV-derived products become
established.

The next section of the paper reviews the litesatn supplier involvement, capabilities and tratisa
costs, and is followed by a description of the\aiitis of some FSVs with a discussion which attesript
explain their emergence in terms of cost structuvée finish with an explanation of the possibleufet

development of this aspect of the auto industry.

LITERATURE REVIEW

Brown and Eisenhardt [7] review the features ofcess in new product development and, amongst
internal and market aspects, identify the imporan€ supplier involvement, as developed by Clark an
Fujimoto, as critical [8]. This has seen an inceghattention in both practice and theory [9-11]e Tdore
theme of the literature concerns access and leseshigupplier technologies and capabilities to ionprthe
effectiveness and efficiency of new product develept. The literature covers most aspects of tieecltcle
including early stage involvement and the way sdimms benefit from supplier suggestions and the
outsourcing of whole modules [8, 12, 13]. The sigsplhave also been studied in terms of their noetl
involvement in developing the product and also teenmercialisation of the finished products [14-16].

However, there is some evidence that supplier irerakent may not work as intended due to a number of



factors including imbalanced expectations or poasd a lack of commitment from either party [17-20].
Indeed, in some industries the contract manufactunave become the key holders of technology and ca
dictate the terms of the relationship wielding gigawer as a result [21, 22].

The debate on supplier roles is not new as itsake old “make or buy” dilemma. As Williamson pt&d
out, not all transactions can be regulated by theket and completed on the basis of the informatinat
price transmits [23, 24]. The supply issue has bbEsn tackled by scholars from the resource-baisvd of
the firm. Starting from the idea that a firm is@lection of resources or capabilities, and thatltiter evolve,
these scholars questioned the relevance of makenorfor the acquisition or retention of core cafitibs
[25]. Recently the two literature streams have eoged, pointing out that outsourcing decisionsrelaed to
the resources of firms, their capabilities, thensections involved, and especially to their intehdegategy
[24, 26]. Most of the contemporary literature ortsouircing and inter-firm relations is based onabteast
draws from, the insights of the scholars of tratieaacosts and the capabilities of the firm — iegtions the
nature of the transactions that firms internalis@watsource, and the implications of this “makebay” for
their resources, capabilities, and strategies. &éethese views are key in understanding the fi§Sy's and

also useful in predicting their future.

METHODOLOGY

As befits an explorative investigation of a relativnew and under investigated topic, we exploe th
FSVs and their business using a comparative cassll@pproach [27, 28]. This provides a rich soofaata
and yet is not constrained by expectations or prex¢d questions. The data on the FSVs was initially
gathered from company websites, company publicgtiand Italian, French, and German automotive itngus
organizations. This initial investigation was exted with interviews including one CEO and two pradu
managers interviewed from three European FSVs,famider interviews with managers in two OEMs, one

provider of product development services, and sosémdustry consultant.



RESULTS

FSVs are firms that supply OEMs with a “full se®/i — they develop, engineer and manufacture vesicl
They specialise in niche vehicles, such as coums/ertibles, high performance versions of voluraescand
4x4s. In Europe there are six well-known FSVs: &gt Magna Steyr, Pininfarina, Williem Karmann, and
Valmet Automotive. Table 1 summarises their develept whilst Table 2 outlines their expertise. Whils
FSV may represent a new role in the market, theynat new firms as the following description shows.

Steyr was founded in the 1860s and manufacturéithrgivehicles for the Hapsburg government before
1918. During the 1960s it began manufacturing @tof products — vans, scooters, bicycles — urther
Puch name as well as Fiat 500s under a licensingeagent. In the 1970s production shifted to offdroa
vehicles. Its first subcontracting FSV product wias Mercedes G class co-developed with Mercedes and
exploiting Steyr’s off road expertise and 4x4 traission technologies. The G Class has been prodndbé
Steyr plant in Austria since 1979. Steyr is thgdat FSV in the world, with sales and productiae¢htimes
that of its next competitor and was acquired by Maim 1998, changing its name to Magna Steyr.

Expansion at Steyr in the 1990s happened as OEMsantowards more outsourcing and included
Chrysler subcontracted production of Jeep Granddkke and the C300 saloon. Steyer also producéxéhe
sedan E class 4 Matic and the luxury SUV M ClassMercedes. Steyr is also linked to BMW through
production of the X3 with high production runs riisig from its success. Steyr also recently stavtedking
with Saab to produce the 9-3 convertible, a movéclvibroke a long term link by Saab to its tradidbn
contract manufacturer Valmet. Thus Magna Steyr dexseloped new expertise in relatively high volume
assembly lines and, in producing over 200,000 yogtsyear, is significantly larger than some OEMSs.
Pininfarina and Bertone originally started as desaipd manufacturing service providers of unibodglish
which were then mated to OEM manufactured chaggith the advent of the monocoque (where the body
itself carries the loads and power train of theislehwithout an independent structural chassis) fitmas
developed expertise in full body design and alshicle manufacturing, as well as continuing the ajch
unibody work. Both Bertone and Pininfarina are waibwn as designers of supercars and classicrtalia
racing cars. Bertone designed, co-developed artitheibody of the Lancia Stratos, the first midyee rally

car, which dominated the sport in the 1970s. Pamin& designed, co-developed and produced therkerra



Testarossa, one the best selling Ferraris of @ié.tiln addition, OEMs such as Ford and Peugeon ofte

mention that their cars were designed by Pininéaand Bertone in an attempt to exploit brand value.

TABLE 1.
EUROPEANFSV FIRMS
FSV Brands made Focus Employees Production per year
Bertone Citroen, Fiat, Coupes 1,200 15,000
Opel (1992-2006)
Heuliez Peugeot, Opel Coupes, 1,100 2,400
open roof (1992-2006)
models
Magna BMW, Chrysler, 4x4, coupes 9,500 130,000 (1998-2006)
Steyr Jeep, Mercedes, in Austria 220.000 (2004-2007)
Saab
Pininfarina Alfa Romeo, Coupes, > 3,000 20,000
Ferrari,  Volvo, open roof (1992-2007)
Mitsubishi, models
Peugeot, Citroen
Valmet Volvo, Porsche Coupes, 800 10,500
Automotive open roof (1991-2005)
models
Williem Volkswagen, Coupes, 5,000 48,000
Karmann Ford, Renault, open roof in Germany (1990-2004)
Mercedes, Kia, models 15.000
Chrysler, Jaguar, (2004-2008)
Audi

Like its Italian rivals, French Heuliez also stattas a coach, or car body, producer before thedinttion
of monocoques. Founded in the 1920s it was exa@lsi@ Citroen subcontractor until 1985, manufaciyri
station wagon and retractable roof versions of iipegshicles mainly for the French market. Sin€#02 it
has produced Opel’s the Tigra Twin Top which ipadeveloped. After recent problems, Heuliez is 1G®#6
owned by the Indian group Argentum and is workirtgesively on electric vehicles for the mass market
Williem Karmann has a similar origin to Pininfagimnd Bertone as it started in the 1900s as ard@sig
and builder of vehicle bodies. After WWII, VW outgaed convertible Beetle production to Karmann \whic
developed expertise in retractable roofs. One fammoeject was the VW Karmann Ghia, a Beetle-based
coupe, producing more than 300,000 units betwe®® 80d 1974. Since then Karmann has operated in two

main areas, coupes and convertibles. It developddpeoduced coupes for VW (the Scirocco | and gl a



Ford (Merkur) as well as convertibles for VW, FoRknault, and Mercedes. Since the 1990s Karmameehte
a new market co-developing and producing the Kiartage, a small SUV. In the same period it also
diversified its client base making coupes for Mdes (CLK coupe) and Chrysler (Crossfire roadstenyell

as convertibles for Jaguar (XK8), Audi (A4 conviel), and Chrysler (Crossfire convertible).

Valmet-Saab was founded in the 1960s with the suppf the Finnish government to assemble Saab
vehicles for the local market. Later it also asseali®SA, GM, and Avtovaz vehicles for the Finishrkea
which had strong import restrictions. Opening thenish market to competition led to independenacanfr
Saab in 1992 and the subsequent manufacturer sff@athe global rather than domestic market, idicig
Saab convertibles and Opel Calibras. In 1997 Vaboedeveloped and produced the Porsche Boxter ynd b
2008 had produced 200,000 Boxter, new Boxter, amdr@n models for Porsche.

The description of the FSVs above is in itseléiesting, but the next section identifies and dmpelthe

themes by exploring some reasons for their riseguisie transaction cost framework.

DISCUSSION

The use of FSVs is an extreme form of outsourcihg a hybrid form of industrial organisation, whi
combines joint efforts in developing a modular pral with the outsourcing of specific niche mantdising
processes.

Table 2 shows the FSV firms and the definitionshefr business they provide on their websites.F8Vs
specify that they can provide a packaged produe¢ldpment and manufacturing service, but most efrth
also mention that they specialise in niche vehiolefow volume production. Whilst PC manufacturase
subcontractors for the whole range of goods thegyce, OEMs use FSV suppliers only in specific pobd
niches, such as convertibles and coupes and ondyeahe FSV may have more product development and
manufacturing competence (see Table 1 and TabkoR)example, Pininfarina has built convertiblesFat,
Peugeot, Ferrari, Maserati, and other brands far difty years. Its clients on the other hand have
manufactured only a fraction of their own convddibeehicles. Currently, there is no evidence aféarfirms

outsourcing the production of mainstream modelsylich generate high sales.



TABLE 2.
FSVFIRM EXPERTISE

FSV Business Description
Bertone e Carrozzeria Bertone, the production centre of thletdhe Group, is
optimised to build niche vehicldsy its exceptional operating flexibility
* Over its 90-year history Carrozzeria Bertone hanleader in a radical
change: the transformation from traditional "coaghter" to full-cycle
manufacturer at the service of clients
» Carrozzeria Bertone does the prodantl_process engineerifigr all of
its products antiandles the entire manufacturing cycle

Heuliez e French Heuliez Group is specialized in tenkey development and
production of nichevehicles

Karmann « Karmann is a full-service-vehicle-supplier

e For more than 100 years, our overkhowledge from modules to
complete vehicles has made us partners with the great names in the
industry

« We are a long established service provider forath@mobile industry,
specialising in thelevelopment and manufacture of a range of niche
vehicles convertible tops, tooling and production systen@ur
experience with_low-volumend niche vehiclgroduction provides us
with extensive knowledge, which guarantees flexibiel economical
production solutions

Magna Steyr « We are and will be the worldwide leading, brandeipeindent
engineering and manufacturing partner for OEMs and provider of
innovative solutions for mobility in the future

* Magna Steyr’s range of services comprisesithele spectrum of
processes within the automotive industrgm development to
production, from the concept to the assembled vehicle

« The flexibility of Magna Steyr's manufacturing sgst enables us to
cover a wide range of services fr@xtra low volume productioand
from peak shavindgo phase in and phase out production

Pininfarina « Pininfarina is now one of the major suppliers @fsidn product and
process engineering and manufacturing of nichdicles on the
automotive scene

* Pininfarina is a leader in th@oduction of niche vehicles

Valmet * Valmet Automotives a service provider
«  We offer complete vehicle projectsom product development to
series production tailored according to specific customer expectation

Transaction cost economics provides an importapla@ation as to why some transactions are regulated
markets, others by hierarchy. Firms internalise mgilate hierarchically some of the transactioecessary

to transform inputs into the goods that they intémdell. When transactions are complex, it isiclift to



determine exactly the nature of contracts as cimmditmay change whilst the transaction is carriatl o
Therefore, in order to complete the transactiomay be necessary to continue exchanging informatitich
may be difficult to codify and formalise in a caamtt [23, 29]. FSVs have benefited from the costcstires of
the industry as their rise saw them effectivelyaleping vehicles without paying for the expensivevpr
trains or the engineering of major and minor congos. This reduced the breakeven volumes to thd sma
numbers they have made a living from.

Times, however, seem to be changing for FSVs, aleitly the rest of the industry. Since 2006 several
FSVs stopped production altogether with one of tlrtlaring bankruptcy, showing that the trend talsar
the outsourcing of production in the automotiveustdy is all but clear cut. FSVs normally speclis the
production of low volume niche cars, which cannetdzonomically co-produced on generic assemblg.line
They also tend to serve several OEMs. As such tB¥ Business model depends on the renewal of
outsourcing production contracts from existing e or on winning contracts for the design and/or
production of new niche models.

Economic and competitive pressures have made dhe mharkets less attractive to OEMs and this hds ha
a major impact on FSVs. After 2004, Bertone, Karmamd Heuliez failed to win new contracts for the
production of open roof models from Fiat, VW and®R8spectively. As a result they found themselvidl w
idle capacity and high variable costs. They respdrioy downsizing, temporarily closing their factésriand
asking for government support. Valmet’s contracttfe production of Porsche cars will expire in 2@dter
which the Finnish FSV plans a shift to the produtof electric cars.

These events seem to show that the FSV businessl mag be running into difficulties. The economags
scale of FSVs are very limited, and they cannotistdgasily to market fluctuations because theidpction
lines cannot be used simultaneously to assemhkhé&éd or semi-finished vehicles for different Idadhs.
However, whilst Bertone, Karmann and Heuliez weaeirfg a dramatic crisis, Magna Steyr won an
unprecedented number of contracts from lead fireashing production volumes of over 200,000 cars per
year with models that range from saloons (the Géry300), to SUVs (BMW X3 and Mercedes M) and
sporty convertibles (Chrysler crossfire). MagnayGtaanaged to win the contract for the productibnhe

Porsche Boxter and Cayman from Valmet and has mefutore contracts for Aston Martin, Peugeot and



Mini. The economic crisis of 2009 even saw MagreySas the main bidder for GM’s European operations
(Opel-Vauxhall), until the Detroit giant backed awaom disposing of its assets so directly lateha year.
Pininfarina has also been successful recently ddddaproduction capacity in response to contraiota fAlfa
Romeo, Ford, Mitsubishi and Volvo.

Clearly therefore, FSVs are not acting in the savag as the component/module specialists seen in the
computer industry. Instead of offering relativéhyerchangeable modules and seeking to win busibgss
offering superior technological solutions, the FS¥svelop their products with the OEMs based on the
original platforms. They do however have some sirities with contract manufacturers as once thégdes
has been established there can be a shift of ptiodusetween the FSVs. Here manufacturing rathan th
design expertise plays a more important role. Thmesents the changing needs of the OEMs away from
design to production expertise as predicted byRB¥ arguments presented in the literature review.

Overall the production of cars outsourced to FS¥s hot decreased recently and may indeed increase i
the years to come, but there has been a concenti@dtithe outsourcing to fewer FSVs, namely Magrey!S
and Pininfarina. The recent events show FSVs sgekirdiversify their range of clients and specatlizn,
whilst the crisis that some of them are facing rbayonly a result of the generalised problems okessc

capacity and high costs that the automotive inglistgoing through.

CONCLUSION

The literature and theory of supplier involvemeémtthe design and manufacture of products in the
automotive sector has not kept pace with developsnienthe industry with regard to full service vehbi
manufacturers. This paper has explored the growingber of FSVs which design and produce finished
products for the large manufacturers.

The emergence of FSVs themselves represents eergemee of players from several backgrounds
building on strengths in styling, design, comporsrgply and contract manufacturing. There is soateevin
using notions of capability to examine FSVs, butfegl the phenomenon can best be explained thrthegh
lens of transaction cost economics and an unddisiguof the cost base in auto manufacturing. Theéd&

not carry the costs of developing engines and paragrs, or sales, after sales and distributiomnl, sm their



products can be competitive in smaller market segsnéhan the main production lines of the OEMs.
However, the tightening of economic situations $@sn a similar shake out to that of the main andostry
players with several FSVs facing major problems @imeothers picking up the remaining contracts. &he
this will lead is unclear, particularly given thercent turmoil in the industry, but it is evideihtat the larger
FSVs have enough expertise and weight to condndengelves part of the main stream rather thansasju
offshoot.
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