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Abstract

In the case presented herein, two three-dimensional rendering software products coexist without
competing, though they present similar characteristics and rely on competitive technological
architectures. The market configuration for these two software products thus appears largely
determined by socio-technical elements, not just the technical characteristics of the software
architecture. The socio-technical regime within which the technology is embedded shapes the
boundaries of the markets for both software products. Therefore, the concept of path dependency
appears insufficient to explain the nature of the competition. To explain the factors that determine
the market configuration, the authors introduce the concept of socio-technical regimes.

Keywords. socio-technical regimes, path-dependency, softweamndet configuration
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Social and Organizational Aspects of Information Systems

I ntroduction

In an investigation of the adoption of virtual repentation software in a specific industry (i.@e)t we have
observed that two software products with similarchionalities but different technological archit@@s coexist yet
do not compete. On the basis of their technologateracteristics and functionalities, path depeogeheory
would predict that the software product that bettsploits economy of scale, network externalitiasd
interoperability would overtake the other produdbwever, the socio-technical context within whidie ttwo
software products function emerges as the mairfattaping the boundaries of the markets. Therghorhe case
that we study and present herein, the socio-teahaiitnension ofpath dependency appears more important for
explaining the nature of the competition and thgnsentation of the market. To explain this marketfiguration,
we introduce the concept of socio-technical regirfes (1995) similarly argues that technologiessisinnot just of
technical and organizational aspects but ratheemnt@edded in larger socio-technical configurationeegimes. We
find that these larger socio-technical regimesraethe boundaries of the markets for the two apfitios we study;
thus, our investigation complements the theoryathmlependency with the notion of socio-techniegimes.

We structure the remainder of this paper as folldst, in the background section, we introduce toncept of
path dependency and discuss how this concept rigtity the market segmentation for software praduSecond,
we present the research method we employ and @arndin-depth description of a case study thauded two
focal companies. Third, we analyze and discusg#ise. Fourth, we offer some conclusions and imjdioa of our
findings.

Background

Information systems literature has addressed thmplaxity associated with the adoption and diffusioh

information systems and information infrastructu¢(Bagozzi 2007; Bagozzi et al. 1992; Davis 1989yiDat al.

1989; Hanseth et al. 1997, Star et al. 1996), dghioly investigations of the problem from differenigées that focus
on either social or technological aspects. In trenér case, research mainly considers how soa#drfs determine
the adoption and social diffusion of technologied &dence information systems (Bagozzi et al. 188is 1989;

DeSanctis et al.; Roger 1983). The latter stresstead investigates how technological factors, sagktandards,
may constrain choices in favor of a specific tedbgical adoption (Hanseth 2000; Shapiro et al. J982&ross

these two streams, a third research approach aisoges, rooted in the socio-technical traditiorthREependency
uses the notion of path-dependent sequences taiexfiie course of adoption and diffusion of paitcu
technological solutions. Path dependent sequemeahia result of social and technological dependsrtat shape
every form of technology (Mahoney 2000). Technadsgare therefore both socially constructed—as thdyats of

interpretation, negotiation, contestation, and tweson among social groups, interests, and aetarsd

simultaneously the result of processes of assemblstandardization, and technological lock-in, sticdt they

exhibit some degree of technological determinis@ll@ 1991; Lanzara 2008; Latour 1991).

We propose here to study the market segmentatiospetific technological solutions, such as infoiorat
technologies, by looking at the socio-technicaltesnin which they are deployed. We suggest thitveoe market
segmentation is also shaped by the reciprocaldatien among technology and people in the specifitext which
influences and is influenced by both (Law 1992; LE®99). By considering this interaction it is pbdsito better
understand the path associated with the adoptidnuaa of an information system and therefore itsketa. Path
dependency is often referred as a useful appraastutly the economic and organizational implicatiassociated
to technology adoption and diffusion (Arthur 19%Bth dependency theory helps explain the failurgaafitional
economic theories to understand why competition rgri@chnologies may not be sufficient to explainyvame
technology gets bigger market shares than anothebdwitz et al. 1995). The contributions of patbpeéndency
theory also reveal that the innovations that tengrevail are not necessarily the most efficient ferhaps those
that are more compatible with preexisting socidieécal networks.

Accordingly, to be successful, a technology shalidghlay characteristics that make it “socially omi” (Liebowitz
et al. 1990). This occurs when it fulfills the neeahd expectations of the users and is compatilile existing
technologies, as well as with users’ routines arattres (David 2007). Therefore, new technologa@bptions
occur after a certain level of compatibility withegxisting socio-technical networks is reachedhis case we refer
to a “path-constrained amelioration” (David, 20A®B). That is, inherited socio-technical constraiaffect the
adoption of any technology. We therefore suggesilieays situate technology in the contexts wheris iised.
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Hence the focal concern is with the technologiggnés, and processes that reproduce ‘socio-tedhmiaatices’
(Rip et al. 1998). These strongly embedded, sa@lfoecing systems are referred to as ‘socio-teciniegimes’
(Rip et al. 1998). Socio-technical regimes are hdefined as coherent, interrelated and stable tenes
characterized by prevailing stock of knowledge, ruggactices, norms, and regulation which emergeaurado
technologies (Geels 2002). Building on the conagfpsocio-technical regimes (Rip 1995; Rip et al98p we

discuss how existing socio-technical relationsu@fice and sometimes shape the path of adoptiopedfific

technologies and therefore their markets. Someodechnical regimes are associated with instit@icsupport,
economic significance, supportive infrastructuregegration with other social practices, so thatytidefine a
structured market. In the next section, we detail Isocio-technical regimes may be useful to clattiy effects of
path dependencies on market configurations fomswoét products.

Path dependency, socio-technical regimes, and market configuration

The economic consequences of path dependencieshandffect they may have on market configuratiorss a
critical. Path dependences, or high degrees ofdafeendences among technologies, may induce newffatts in
technological adoptions (Shapiro et al. 1998). Thhe network effects shape the competitive arewh define
which technology will survive (Leibowitz et al. 199Shapiro et al. 1998). According to path depengeheory,
similar technologies generally cannot compete | shme market, becouse path dependencies will seghme
market. Technologies that can exploit economiessadle, network externalities, and interoperabilggin
competitive advantages and therefore overtake stiat lack these characteristics (Shapiro et®8). Thus, the
coexistence of competing technologies grounded iffareint standards is difficult; the one that offahe most
diffuse and interoperable standard will succeed the one that relies on the weakest standard.

However, in some markets, similar technologies terven if from a technological standpoint thei@es not
appear to be a clear explanation for why the teldgyathat uses the more open, more widely adopsettiard does
not overtake the less interoperable technologyofemqtial explanation derives from the socio-tecahitimension
of path dependency. As we noted previously, paffeddency results from socio-technical interactiagh that
the configuration of technological markets is atcome of not only technical aspects of the techgylsuch as
standards, but also users’ work practices and lamangements that develop around technologiesa A&gm of
organization (Jessop 1996), technologies do natt exitside the specific spatial and temporal haiszof action
pursued by actors during the institutional contekitheir technological use. That is, the largerisdechnical
regime (Rip 1995) determines the characteristidgedfinological products and therefore their markBifker et al.
1992; Star et al. 1999). We investigate socio-t@ainregimes as a possible explanation for the etark
configuration of software products that do not cetap even when they exhibit similar functionalitaasd build on
competitive architectures. For our study, a soeithical regime is a contextual alignment of techihand social
factors that promote, via interactions among tretofs, market segmentations. Rip and Kemp (1998hédu note
that “a technological regime is the rule-set omgmear embedded in a complex of engineering practjmesiuction
process technologies, product characteristicdsskild procedures, ways of handling relevant astefand persons,
ways of defining problems—all of them embedded igtitntions and infrastructures.” Socio-technicadinees
therefore can be considered intermediaries betwéready defined markets which get shaped by a fpecicio-
technical landscape.

The case study we provide herein shows that seciorical regimes not only shape the developmerit foat
technological artifacts (Akrich 1992; Bijker et d1992) but also segment the market for these ptsdivarket
configurations therefore reflect the actions oftemlogy users who possess specific characteriatidsskills and
conceive of the technology as useful for addressimegific problems that occur in certain institnib contexts,
according to the technical characteristics of th&fagt. In turn, our case study empirically shoteat any
assessment of path dependences as variablesfewtthé configuration of technological marketsddanclude an
analysis of socio and technical interdependences.

M ethodol ogy

We used an exploratory case study approach (YirB)189 research the market configuration of 3D reimde
software in the tiles industry. Access has beerrgie the authors to study the two main competitothe industry,
so that this unit of analysis has, since the beggyrdefined the object of the case study (Yin J9%bllowing the
explanatory case study approach, fieldwork, and dallection have been undertaken to identify tlénnaspects of
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the case prior to definition of the research qoestiand hypotheses. On the base of qualitative at&tbysis and
collection we have been able to formulate our neteaterest which has resulted to be the explanabf why
similar software products do not compete in theesamlustry. To explain this market setting we héoaked at
path dependency and its socio-technical dimensinpassible explanation. To analyze the socio teethni
dimension of path dependency we needed to grargeped understanding of implicit and explicit busmend
social processes, as well as of the roles of peampdetechnologies in the shaping the socio-technétations. Case
study research is the most suitable approach tmi@eaa phenomenon in its natural settings (Benhb334) and
therefore the ideal vehicle for gaining a deepeadeustanding of the social, technical and economdatofs that
shape socio-economical situations (Lee 1999; S28Kk@).

Data collection has been done using open endedvigetes, questionnaires (only in the preliminary géa and
analysis of secondary sources material, such asdeebments and companies publications. Startin@dtober
2007, we conducted a five-month field study of wempanies (TileSquare and Maticad) and their costamsing
gualitative data collection techniques, mainly lobse in depth interviews. We first investigated tdomtent of their
web portals and made contact with users of theigsvthey provided. We visited several resellerscivh
represented the different typologies of 3D rendgsoftware users in the market. We therefore im@red users
with different business sizes, geographic locaticared market orientations (e.g., high value prejecbmplex
projects, and simple projects).

We used qualitative data collection mechanismsudieg in-depth interviews and analyses of existing
documentation, to gather evidence about the presedmt underlie the adoption and diffusion of 3Ddeling
software in the tile industry. Observations anduipentation serve to confirm the interviews, whicbvide the
main input for our data analysis. Our interviewsliille the main actors in the industry, such asxE®s of the two
companies, their marketing managers, the ClOdgsfiausers in large and medium tile productionsganies, and
large, medium, and small-sized tile resellers. iFhdepth interviews lasted approximately 90-120utes. When
allowed, we recorded the interviews; when this waispossible, the interviewers took detailed notdége construct
validity of our study is likely because of our usemultiple sources of evidence and because theirkkeymants
discussed and reviewed draft case study reportsdtife data analysis step.

The person interviewed were asked questions ofutiiions of the solutions developed, on the refet between
participants, on the influence on the technologatadices on their future development, and on tl@ution of the
activities carried out by the company for the astof the supply chain (producers and resellerspaddition we
analyzed the printed documentation and the intrhaséd documentation archives. We also studiedttheture of
the website and the procedures used for the dewedopof the main services.

The table below presents a detailed summary ofi¢hers interviewed

Table 1: Interviews

Period Activity Timing

October 2007 Web analysis and data collection

November 2007 Interviews to TileSquare President and TileSqdace President. | 3 interviews 120
Topic: Description of TileSquare (Strategy and kéging minutes each
perspectives).

Interview to Maticad General Manager.

Topic: Description of Maticad (Strategy and Maikgt
perspectives)

Mid November Interviews to Maticad and TileSquare ClOs. 4 interviews 90
Topic: Technological development of their solutiposnstraints minutes each
and opportunities, main technical issues of tbeganizations.

Mid November 2007| Interviews to tile resellers. 9 interviews 90
Topic: use of ICT in the everyday work (TileSquarel Maticad minutes each
users

Late November 2007 Interv?ews with TileSquare users (Tile producers) 2 interviews 90

minutes each

December 2007 Interviews to TileSquare Marketing Manager and ki 2 interviews 120
Marketing Manager. minutes each
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Topic: investigating their approach to the market aompetitive
strategy
December 2007 Interview to Maticad General Manager. Topic: tedbgical 1 interview 90
perspectives minutes
January 2008 Interviews to Maticad users (tile producers). 2 interviews 60
Topic: role of ICT in their daily work. minutes each
February 2008 Follow up (interviews by telephone in order to donfthe 10 interviews
findings)

Case studies

Maticad: Origins and development

Maticad was established in 1989 as a spin-off @f@&D, a software company specializing in the depeient of

vertical solutions in computer-aided design (CADyieonments. Maticad’s experience in the ceranie $ector
initiated with its realization of an application sapport the design phase of two leading manufiacilwompanies.
The project goal, based on a request from IBM, wwadevelop a CAD solution that could match the giegihases
of the ceramics industry while also integrating @Dderings of the environment in which the ceramiese to be
laid. The software was designed to manage all iné&dion relative to the arrangement of the tiles #raddirection
and sequence of decorative patterns, as well asndoymation necessary for the development and ycthion of

such tiles.

The software solution created from this agreemeaited Domus3D (D3D), allowed designers to moveatly
from the designed project to the actual layingilefst After the project was completed, the softwarevided all
necessary technical information to execute thentieorder and complete the delivery process frobemwarehouse
to the final destination. Moreover, D3D producesaddition to the graphic design, a detailed lighwhe number
and type of tiles to be used, an indication if titess are to be cut in a nonstandard manner, therdéve elements
to be produced, and detailed information aboutiaiéng.

Therefore, D3D originally was intended as desigfivere for a very demanding market segment, namely,
professional architects and engineers specializinthe realization of complex projects, such apais, large
hotels, or shopping centers. In the ceramic ingufiough, the software has been adopted by botigriss, who
use it as an integrated system for defining pradnatrders, and R&D laboratories, which conduchad projects
with it. Domus3D therefore represents a verticaDCdpplication in the ceramic industry that suppaitphases of
project design and realization.

Although Maticad’s software was created to meetiternal needs of the ceramic manufacturing congsait has
not remained confined to these boundaries butl@sobecome an interface that supports interachenhseen tile
manufacturing companies and designers and architeorking on complex projects. Maticad therefores ha
expanded to meet the needs of highly specializédusers, including designers and planning managghén tile
production companies, and to provide an add-orhéoeixisting CAD systems used by architects, engsnesnd
designer experts in computer-based design techsiighe have mastered the knowledge needed to compieind
analyze the potential inherent in the Maticad safay

The exclusive rights to the use of D3D for the tleading companies that originally requested thewsok
remained valid until 1995. After that point, otlempanies could buy software licenses, and manyfaaturing
companies started to use Maticad’s software bedaisa CAD compliant. During the late 1990s aradly 2000s,
manufacturers also sensed a growing need to progsidlers with advanced tools for their showroolagely due

to the global diffusion of Internet. By integratitite Internet into the D3D system, Maticad enalplexdtiucer clients
and resellers to communicate easily online. Thipabdity has encouraged exchanges of huge amounts o
information online, especially transmissions in @ectronic format of catalogs of manufacturers ¢setlers.
Therefore, D3D appears increasingly more appretiateits ability to render “photo-realistic” virt environments
that before existed only on paper.

These capabilities turned D3D increasingly into arkaeting tool rather than just a design tool, ubgdlarge
resellers that could “sell” their ideas to end oust¢rs without requiring them to imagine the transfation of a
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two-dimensional plan into a 3D environment. Thisrkeding activity also receives support from the keding
departments of the tile manufacturers, which empjoglified personnel, such as engineers and aotbjtesho are
experts in the use of CAD environments and acceldiege design process by directly assisting rasette draft
large projects. Large resellers often have perdomhe specialize in managing complex and sophititgoftware.
The marketing departments of manufacturing comgaaiger into collaboration agreements with theseiafized
experts regarding the use of CAD systems by reselléhese forms of collaboration have allowed faréasingly
better articulated and complex projects, suppdstedgreements with design firms.

The complexity of the projects and increased coitipetess of this industry have caused many marmurfizg
companies to create internal task forces of fiveetoarchitects and engineers, whose objective istérface with
their largest customers. By developing direct refethips with end customers, these groups can @eathieir
requests carefully and develop articulated desantisns. When customers instead liaise with allesehese
teams work to support the reseller’s sales for¢h teichnical support.

When the potential of D3D for improving communicati processes and providing useful information about
products became clear, the manufacturers begangafii new implementations and more sophisticamlices.
For example, resellers initially could view the alags and price lists of the manufacturers. Stgrtm 2003,
additional services available in D3D also enablednt to offer design services and tile-laying suppdhe
enlargement of the Maticad offer to resellers—whigére characterized by high structural and orgéioizal
complexity—then enabled the company to increasatimeber of prospective customers.

However, the relationship between Maticad andnismufacturers remains privileged compared witheltationship
with resellers. Resellers do not enjoy the privélesf access to manufacturers’ catalogs; rathey, thest make
special requests to the manufacturers. Manufactwam check the identity of the resellers subngtinch requests
and control the content, catalogs, and productsrésellers may download, as well as when and haat th
downloading may occur. They also have the optiodeioy access to data that resides within their eamservers
(Figure 1). The choice to deny such access renaitiee discretion of the manufacturers. For exanthke reseller
submitting a request for data may lack a contraatelationship with the company (i.e., it is not aaothorized
reseller of the company), or an exclusive relatigmsnay already exist in that specific area witbther reseller.

Applications

-EPR

-CRM

-SCM resellers

Manufacturers

HIEI

[

Data

Figure 1. Maticad business model: M anufacturers
and resellers

In brief, Maticad’s software has become a suppentise in the manufacturer—reseller relationship.ifdegrating
themselves into the information infrastructure aimafacturers, resellers may speed up their comratiorc with
manufacturers. At the same time, manufacturersdé@ogue more efficiently with resellers, which stitute the
interface with end customers (Figure 2).
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RESELLER
AUTHORIZED

Maticad Services:
- Catalogs and price-lists |:|

- Design and support to tile-laying

Manufacturers decide if access should be
authorized based on:

- Existing contractual relationships

- Existing exclusive agents in the area

- Other reasons

—

Manufacturers

. N “REGULAR"
Publication of catalogues RESELLER

through
Maticad
(catalogs reside in N

the manufacturers’ servers)

Catalogs and price-lists

Figure2: Supply Chain Integration

In 2003, D3D became a fully fledged CAD productthainore than 15,000 licenses sold and distribudegsellers
all over the world and written in 10 different larages.

TileSquare: Origins and development

TileSquare originally started in Sassuolo (ltalg) 2001, by a team of professionals and specialz@adpany

managers in marketing, sales, and communication pgasessed a lot of experience in not only thentiera
industry but also in the field of Internet projetstvelopment. TileSquare originally was conceivedmasndustry-

specific e-marketplace that would provide ceramanuafacturers with a strategic tool to increasertb#iciency

and cost effectiveness in transactions within thgply chain. The main goal thus was to integrataufecturers on
the supply side (i.e., production machines, extractproducers of sands and other raw materialsa later stage,
the plan also provided for integration on the markale, particularly with resellers, which represen
intermediaries with the end customers (Figure 3).

Raw materials
suppliers

Tiles
Machines suppliers manufacturers E> Resellers [> End customers

Phase 3

Raw materials
suppliers

achines suppliers

Phase 2

Figure 3: TileSquar e business M odel
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The original project for developing a transactioeaharketplace was not as successful as expedbededd of the
Internet boom, the characteristics of the cerammdustry, and preexisting relationships all hampetbd
development of this e-marketplace.

However, despite minimal interest from large mantifeers, some services offered by the portal attch¢he
interest of small- and medium-sized manufacturerd aany resellers. The availability of industry-Gfie
information, such as updates on regulatory normestos-specific fairs, and product or process intions
introduced by the main market leaders, as wellhaspssibility of enjoying a virtual shop windowese well-
appreciated features.

The turning point that allowed TileSquare to inseeghe number of participants was its offer of ftwsre platform,

called Room 3D, that promised to facilitate integoaphic design and 3D rendering of interior degigojects. The
Room 3D project, written in Java, attempted toroje user friendliness. No specific skills weredegto use the
software, and all the functions were intuitive amdy easy to use. Thus, the application was vdrgaive to small-
and medium-sized resellers; from manufacturersivgint, it also offered a valid communication andrketing

tool to be used to attract end customers.

The choice of a Web-based technology and the Jatfonm resulted from the desire to develop a maselution

for the Internet environment. The application does require any specific hardware or software $outSmall

resellers can get access to a CAD-like applicatidihout large investments in CAD software or thedweare

configurations required to use such packages. Maremo specific investment in training for the a$ehe systems
is needed.

Room 3D immediately proved to be an effective taolthe hands of those in charge of sales in rasélle
showrooms. The main objective of TileSquare theeefbas become the implementation and development of
advanced software solutions for 3D design and limteoon of small environments that can serve avoet of
resellers and other professionals, such as snahlitacts and designer studios. The Room 3D softeansists of an
interior design tool, with advanced 3D renderingatalities, but remains clearly differentiated framompetitors’
software by its user friendliness, ease of learriirg main functions, independence in its technoklgplatform,
ergonomic use, and fast project execution. Orifynaieated as a support tool for the business itiesvof ceramic
manufacturers, TileSquare has evolved into a platfior providing services to the whole chain. Tsift in focus
resulted from the resistance of manufacturers tterttake e-business policies that would allow th&imrmation,
such as catalogs, price lists, and technical cheniatics of products, to reside on sites theyrditi control directly.
Such resistance induced TileSquare’s experts tk &dgewhere for interested parties, such as resdtat would
recognize the services offered by the portal asfulssupport to their business, mainly through thB 3
design/visualization program.

The TileSquare architecture requires that ceranaaufacturers make data about to their productdablaito a
database on a TileSquare server (Figure 4). Maturkzrs may select the method for publishing thede,ither

e Public, such that any reseller, manufacturer, oniggct that logs on to the platform can view da¢a, or

e Private, such that the manufacturer may definevib@ing policies for the data and identify whichtars
(e.g., resellers, architects) are allowed to acttesiformation. This regulation depends on thetiaets in
force between manufacturers and the sales netwdHeirelevant territory.
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aus —

Reseller

Tilesquare
Manufacturer

I3
Iﬁ

Catal Reseller
Manufacturer - Catalogs managemept

- Repository

Resseller &
» H

Manufacturer

.

)

Figure4: Theroleof TileSquare asan Intermediary
Between M anufacturersand Resellers

Reading the two casestogether: Analysis of unexpected issues

Drawing on the results of the case studies, weidenghe potential role played by the socio-tecah@imension of
path dependency in the configuration of the maf&eBD rendering software in the tile industry. Téencept of
path dependence, when confined solely to the aisabjghe technological interdependences, appeaepable of
explaining the complex set of variables that caistthe development of the market potential fohtedogical
adoptions and the configuration of software mark&tsbe able to grasp this complexity, we needeivel analyze

the context, and the socio-technical relationshipsdentify the key characteristics of the so@oknical regime
that affects the market structure.

If we look at our case, it would be difficult fromtechnical viewpoint, to explain why the two cottifoes, Maticad
and TileSquare, do not compete to gain shareseobtiiers’ market. Maticad could develop a new Jaeraion of
its system and compete with TileSquare in its ntarkéeSquare could develop a CAD add-on to compeith
Maticad. Alternatively, both might move toward adead Web-based development and offer differentimessthat
would satisfy the requirements and functionalititeeded by both professional and basic users ofe3idering
applications. Considering just the technologicatafied base and the role played by standards argiowning in

traditional software markets (Shapiro et al. 199Bjs latter solution seems the most obvious pldesjiven the
existing technologies in the industry.

Yet our findings do not support this scenario. éast, what emerges, from both the interviews andaoatysis of
existing documentation, is a market with two coniparthat do not compete for shares. Manufactuvengch are
Maticad’s main clients, do not perceive TileSquassa substitute for Maticad but instead as a pesval an
additional product that enables them to gain actess different market. According to Maticad’s sal@anager,
“Our client remains the manufacturing tile compaliye certainly try to reach the resellers, but fastdrical

reasons, we continue to develop our software sesyicooperating with the main multinational compamythe
industry”

Maticad needs a CAD application to run, which tiiadally would be described as an installed bagetlie
application, on which the market relies. In thiseathis description is only partially true. The @#nstalled base
and its technical characteristics originally playedery important role for the diffusion of Matigalout the key
element for this application’s success appearsate lbeen its ability to satisfy the needs and requents of very
sophisticated designers who were looking for anaaded 3D rendering application that would enabkntho
design complex projects and determine the rightifpations for the manufacturers that were to el the
material they required. This function remains th&@imenabler of the market for Maticad 3D rendesofiware: it
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provides advanced functionalities to advanced usdrs seek precise and detailed design functionsyelk as
complex and accurate definitions of the particulars

As the Maticad CEO notes, “Our relationships whie R&D departments, engineers, architects, andydes of

the main international companies of the tile indusemain one of our value-adding characteristit® cannot
provide new and better releases without cooperatiitiy our clients who became, in these years, @utners in
developing new solutions. We must provide more amate realistic rendering software, and this becomes
impossible without a strong collaboration with thagho produce the tiles we have to manage.”

Maticad therefore matches the technology, knowledger practices, norms, and regulation which d@ettire socio-
technical regime of its client.

In contrast, TileSquare has achieved success lingebn a Java open platform. Smaller resellersndbneed
advanced computer systems, the computer is normaky for basic accountancy and management ofnadter
stock, or sophisticated design software knowletiyenost cases, these resellers only have one cempomhnected
to the Internet. Thus, according to a reseller tizet adopted Room 3D, “our sale attendants arerhagtte to use
pencils and sheets than a mouse and keyboardulfwamt them to use a PC you must provide a soft{fthes is]
quick and smart, like a videogame.”

Small and medium retailers’ customers receive adincthe form of handmade sketches which are ad&al to
estimate the amount of material needed and theceegheost of the project. After the customer appsoa project,
the most complex task for the retailers becomesilthé&aying plan, which must be very accurate lusesit becomes
the master plan to be followed when the instabgsithe tiles at the customer’s site. Any erroth@ master plan
creates serious problems, especially when custoohersse complex decorative patterns. Poor techsldké and
the high costs of 3D rendering software historicathve prevented small and medium tile resellemfmigrating
to more reliable and precise software solutionshsas the one offered by Maticad. TileSquare tloeeetould enter
the market because it met the clear needs of ubeis,skills, and the technological platform theyrmally used.
The Room 3D solution, according to a TileSquaredpod manager, “is viewed as a fast, plug and pfafication
for the showroom. The sales attendant has to quicidve in the catalogue and provide different cbsito the
client in order to reduce his ‘decision time.” T¢tleent must go out from the reseller's showroom wih a project
but with his solution. Otherwise he can be easlgtared by another reseller.”

Users sought a simple marketing tool to help thegtomers decide on the best solution for theiclpase, as well
as a user-friendly rendering software that wouldlda them to sketch the details of the tile layitan. They did

not need a software solution as advanced or aecasathe one used by architects and designersveorah huge

projects, which demand ad hoc tile production ayvweusual decorative patterns that require moteildd study

before the project can be finalized. Smaller retaiinstead need a simple solution to define theuamof material

they should order and to improve on the qualityhafir paper-and-pencil sketches that they previousluld give

to the tile layers. These smaller retailers dohate the economic resources and skills to invesbftware such as
Maticad’s, nor do they need the level of detaibol by this software or have the skills to us&hierefore, they do
not even consider Maticad an option; it insteadBas a different socio-technical regime. It ipraduct that do not
satisfies any of their requirement, Only largeiteta that engage in complex architectural projectssider Maticad
a solution. To use Maticad, they often have to bwmeone with enough CAD knowledge to operate yistes.

This investment can be justified only if these less work with customers or projects that demalmel level of

detail provided by a CAD solution. Not all the astdn this industry work with such a projects aade therefore
interested in software solutions that require eixtva@stments in personnel as it is not financiabie for them.

Another reason Maticad may be less appealing farymasellers is its long-term relationship with fr@duction
side of the tile industry. That is, “We preferredd® 3D rather than the Iris one,” one of the resslinterviewed
noted, though Iris is actually one of the leadipgpanies in the tile market that developed mantufea of D3D,
which often is perceived incorrectly as the owrfethe software.

According to our interviews, actors in the tile ketrseem to adopt one or the other solution mdstlknowledge,
user practices, social, and political reasons rathan only for technological aspects. The two fptats have
become quite similar in terms of the services theyide to resellers. Their complexity thus is related to their
technological origin but rather to the socio-teclahregimes in which they get used. Accordingly to software
providers survive in two different markets, createdesponse to socio-technical trajectories rathan economic
rules. Table 2 summarizes some main differencesdest Maticad and TileSquare and helps clarify hosy thave
segmented the markets.
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Table 2: Maticad and TileSquare at once

Maticad TileSquare

Origin IBM initiative to provide specific An add-on to an electronic marketpla
manufacturers in the ceramic industry with| a
CAD solution

Longevity Created in early 1990s, from a consoédat | Started in 2001 in response to

experience in the software market for the
design of kitchens and furniture (CAD
environment)

enthusiasm for the new economy. A
classic “.com,” based on a Java
environment

Business goal

To provide advanced 3D renderingvaoé
to specialized users

To provide basic 3D rendering
software to generic users

Customers

Tile producers, large resellers, desigaad
architects involved in complex projects

Tile producers, resellers, and
architects involved in simple projects

Market approach

To sell licenses and services to
manufacturers and their resellers

To provide services to the chain

Reference technology

CAD, a proprietary environnteat
imposes restrictions on users and
technological compliance

Java, an “open” environment that
imposes no restrictions because it is
“platform independent” and easy to u

Previous knowledge
needed

Architects and designers with expertise in
CAD design

Sales reps of showrooms of ceramic
resellers, no specific technical
knowledge required

Data management

Data remain in the infrastructofres
manufacturers

Data reside in the technological

platform of TileSquare

Discussion

Maticad and TileSquare both succeed because tlegamnpliant with their markets’ technological ilstd base
(Hanseth 1996; Hanseth 2000) and fulfill the neadd expectations of their users by harmonizing wiglers’
routines and practices. The data collected foroaise study reveal that the two companies havewetiodifferent
strategies, justified by the contingent charadiedgsof the markets in which they operate. As Tablshows,
Maticad has built its market by relying on a CADxheological platform, and by supporting the knowjed
practices and thereof the socio-technical reginfinelé by professional advanced design speciali$ts.application
has attempted to ameliorate existing design tosési by professionals in the field by respondingh® needs of
their socio-technical regime (Smith 2007; von Hiph@88).

TileSquare built its market by exploiting the setéghnical regime defined by the combination of tpen Java
platform, and the lack of preexisting knowledgethiea use of CAD software among its customers. Thdicaiion

thus may represent an attempted amelioration ofettisting design tools (paper-and-pencil sketchesgd by
professionals in the field and an answer to théh&urneeds of these users.

The ways these two companies have created thekemshows that both have successfully exploiteditheages
and interdependences with other technological aamtsf and infrastructures, which implies that theg a
technologically situated. This point may seem obsigShapiro et al. 1998), but it is not sufficiémtexplain why
the two companies do not compete and threaten ethehr’'s markets. We argue here that is the laspeio-
technical regime (Rip 1995) which determines tharatteristics of technological products (Bijkera&t1992; Star
et al. 1999) and therefore defines their markets.

Even if their technological situatedness does ndicate a clear separation for their future develept, they both
can decide to migrate to platforms that are corbfmtivith the competitor’s application; however, ythare not
considering this opportunity because the segmemtati their markets is not strictly dictated byithtechnological
situation but rather by their socio-technical di¢aess (i.e., knowledge and needs of their us8m)o-technical
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path dependency is created in the two markets atotlle market segmentation is reinforced within dke of the
applications. Tilequare users organize their workcfices around the functionalities of the systdiney have
changed the approach to marketing, sales, prdietthing, and last but not list tails lay mastearpspecification.
This has let them to use less specialized tailsrlapecialist as the plan is now simple to be ¥e#ld even in
complex projects. It has therefore become extrerddficult for them to change the product becautsis ideeply
embedded in the daily practices within which theark is organized around. Maticad users, similargfay upon
the system to produce their projects, to help tbsigh of the special tiles they want for the unigiesigned
projects, and, for the producers, the systems regrthe main marketing tools to maintain and pogsblarge their
existing reselling network. As for Tilesquare, langart of the daily routines, practices, and conemérelationships
of the users have been developed around this actliie so that it is now strongly socio-technicalybedded
making very difficult to move toward a differentgaiuct.

Therefore, we might conclude that real competiti@tween the two companies, and thus a new configaréor

their markets, would happen only if the socio-techhregimes which define their markets will chan§®cio-
technical regimes are however difficult to be chahjecause of their imbrication in daily practiaed relations. In
our case, these changes appear difficult to beigieetlas they would require a complete reconfigonabf the

industry, market shares of resellers, design mestimarketing strategies, and technological kndgdeof the
various actors involved

The cases we have discussed exemplify how the $ecimical regime not only shapes the developmatit for
technological artifacts (Akrich 1992; Bijker et d992) but also segments the market for produetduaing
competition among products that share the same-$echnical regime (Smith 2007).

We offer empirical evidence of this conclusion;ttisa Maticad and TileSquare do not compete bectheserely on
different socio-technical regimes.

Conclusions

Building on the notion of socio-technical regim&s note some factors that influence the marketctira for
software products in the tile industry. Traditiomaiplanations, based solely on the notion of papeddency, are
insufficient to explain why two similar softwareqaucts, used in the same market, do not competeingead
conclude that socio-technical factors help defile tmarket boundaries for software products. Stalsdar
technological path dependences, and installed basgsesent important elements for defining the rark
configuration of software products, though they moe enough to explain fully why software produtttat seem so
similar coexist in the same market. Our empiridgadlings further show that users’ competences, sskdhd needs
offer important factors for segmenting the 3D remdg software market in the tile industry. We tHere propose
the ongoing use of the notion of socio-technicgimes to explain the social and technical dimerssitwat shape
the market structure for these products.
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