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Abstract
This article discusses how externally focused ?industry platforms? affect innovation. First, we define the term ?platform?
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This articlediscusse$ow externally focusedindustry datforms’ affect innovation.
First, we define the term “platform” ardiscuss why tis concept ismportant Secondwe
provide an overview of theelevantliteraturein order toclarify differencesin the types of
platformsand associated economic and striategnceptsThird, wereviewthe case of Intel
and other examples tthustratethe range ofechnologicalstrategi¢c and businesshallenges
that platformleadersand their competitortace as marke@ndtechndogies evolve Finally,
we identify practices associated with effective platform leadership aumhuesfor future
researcho deepen our understanding of this phenomenon.

Platform Definitions and Distinctions

What managers and researchers refer to lasfbpms’ exist in a variety of industries,
especially inhightech businesses driven by information technolodyicrosoft, Apple,
Google, Intel, Cisco, ARM, Qualcomm, EMC, and hundreds if not thousands of other firms,
small and largebuild hardware and software produets well as applicationgnd provide a
variety of servicesfor computers, cell phones, and consumer electronics dawnaes one
form or another serve as industry platforrAl these firms and their partneparticipate in
what we can call platforrhased “ecosystem” innovation (Moore, 1996; lansiti and Levien,
2004).Platforms aralsooften associated wittnetwork effects: that is,the more users who
adopt the platform, the more valuable the platform becomdset@wner and to the users
becauseof growing access tothe network of users and oftem set of complementary
innovations. As we will discuss later, oreover, here are increasing incentives for more
firms and usersto adopt the platform and join theccsystem as more users and
complementorgoin.’

Industry patforms and associatednnovations as well as platforms on top of or
embedded within other platformé&guch as microprocessors embedded within personal
computers or smart phones that access the Internet, on top of which search emngirees s
Google and social media networks such as Facebook exist, and on top of which applications
operate, etc.) havieecone increasinty pervasivein our everydaylives. Not surprisingly
severaldistinct academic l@raturs have studied this phenomenon. The term platform has

become nearly ubiquitous, appearing inhé¢ new poduct developmentand operations

1 We use the term “complementor” in the sense defined by Brandenburger andfiNale®6), as a shorhand
for “the developer of a complementary product” where two produetc@mplements if greater sales of one
increase demand for the other. Formally, A and B are complements if tlatiaraly consumers of A and B
together is greater than the sum of the valuation of A alone and of B &lgpe: (1 +38) (Va+ V), 8> 0.
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management fiel@Meyer and Lehnerd, 1997; Cusumano and Nobeoka, Bffsoret al,
2005} in technology strategy (Gawer and Cusumano, 20@22008, Eisenmann, Parker and
Van Alstyne, 2008 and inindustrial economics (Rochet and Tirole, 2003; Evans, 2003;
Armstrong, 2006)But our analysis of a wide range of industry examples suggests that there
are two predonmant forms of platforms: internat companyspecificplatforms andexternal
or industrywide platforms.

In this paper we define mternal (company or productplatforms & a set of assets
organized in a common structure from which a company can efficiéewelop and produce
a stream of derivative products (Meyer and Lehnerd, 1997; Muffato and Roveda,\2@02).
define external (industryplatformsas products, services or technologidst are similato
the formerbut provide the foundatiompon which atsidefirms (organized as dusiness
ecosystery) can develop their own complementary products, technologies, or seGa&sr(
and Cusumano, 2002; Gawer, 2009d)ese ardnigh-level definitions,and it isinstructiveto
see how researchers have treated the distinctions between these two types ohgkitfa

more detailedevel.

Research oninternal and External Platforms?

Internal Platforms

The firstpopular usage of the terplatformseems to have been in tbentex of new
product évelopmentnd incremental innovation around rallecomponents or technologies.
We refer to these asternal platformsn that a firm,eitherworking by itself or with suppliers,
can build a family of related products or sets of neatuiees bydeploying theecomponents.
Wheelwright and Clark (1992jor exampledescribehow “product patforms canmeet the
needs ofdifferent customersimply by modifying, adding, or subtracting differefgatures.
McGrath (1995) Meyer and Lehnerdl@97), Cusumamand Nobeoka (1998), Krishman and
Gupta (2001), and Muffatto and Roveda, (208R)define platforms as aset of subsystems
and interfaces that form a common structure from which a company can effideudlop
and produce &amily of autanobile producs or consumer electronics devic&obertson and
Ulrich (1998) propose ra evenbroader definitionviewing platformsas he collection of
assets i(e., components, processes, knowledge, people and relationships) that a set of

productsshare In the marketing literature, Sawhney (1998)en suggest that managers

2 This section follows Gawer (2009a) [“Platform Dynamics and Stratefyiga Products to Services”].
2



should move from*“portfolio thinking to “platform thinking” which he defines as
understanishg the common strands thaie the firm’s offerings, markets, and processes
together, anéxploit these commonalities to create leveraged growth and variety.

Theseliteratures haveidentified, with a large degree of consensus, several potential
benefitsof internalplatforms:savings in fixedcosts efficiencygainsin product development
through the reuse of common paatsd“modular” designsin particular the ability to produce
a large number of derivative produetgh limited resourcesandflexibility in productfeature
design.One key objective of platforfhased new product developmerems to be the ability
to increaseproduct varietyand meet diverse customer requirements, business heeds
technical advancements while maintaining economies of scale and scopa withi
manufacturing processes an approachalso associated with “massistomisation (Pine,
1993).

The empirical evidencendicates thatjn practice companies have successfully used
product platforms to control high production and inventorys;@d well ageducetime to
market. Most of the early research is aboutluralde goods whose production processes
involve manufacturing, such as the automotive, aircraft, equipment manufacturing, and
consumer electronicsectors Companies frequentlgssociated withmodulebased product
development antamilies of products derigd from common internal platfornnsclude Sony,
HewlettPackard NDC (Nippon Densq, Boeing, Honda, &Is Royce, and Black & Decker
(Sanderson and Uzumeri, 1997; Feitzinger and Lee, 1997; Whitney, 1993; Lehnerd, 1987;
Rothwell and Gardiner, 1990; Sabbagh, 1996; Reichtin and Kranz, 2003; Simpson et al.,
2005).

Researchers have alseeidified a few fundamental design principles or ‘design rules’
that appear to operat@ internal product platfors) in particular the stability of the system
archtecture, ad the systematic or planned reuse of modular compo(aithvin and Clark,
2000; Baldwin and Woodward, 2009)Ve can see as well a fundamental traffecouched in
terms of functionality and performance: the optimization of any particulaysteins may
result in the sumptimization of the overall systefMeyer and Lehnerd, 1997 this sense,
internal platforms maypromote only incremental innovation opnstrainsome types of
innovation —a theme that we will return to later in this article

We shaild also mention the concept of‘supply-chain platforny’ although we see
this as a special case witernalplatform Here aset offirms follow specific guidelines to

supply intermediate products or components to the platform leader or the finattprodu
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assemblerThe objective of these platforms is also to improve efficiency and reducgsucbst

as bythe systematic reuse of modular componemtsajor potential beneftarethat a firm

with access to a platform supply chain can tap into exteraphlilities to find more
innovativeor less expensiveomponentsand technologies. At the same time, a firm may
have less control over the components and technology, which can have its own negative
consequencesSupply chain platforms are commonaissemblyndustries, such as consumer
electronics, computers, and automob{[Eerney et al., 2000; Bremner et al., 2084czeny,

2003 Sakq 2003, 2009Zirpoli and Becker2008 Zirpoli and Caputp2002 Brusoni, 2005
Brusoni and Prencipe200§. We can alsdink this literature to other research sharing
modules across firmgStaudenmayer, Tripsas and Tucci, 200®)jts of modularityas a
design strateg{Brusoni and Prencipe, 2001), and industry architecdustructurgJacobides,
Knudsen and Augier, 2006; Pisano and Teece, 20Bd}.the research suggests tlaakey
distinction between supply chains and industry platforms is that, in the case of industry
platforms, the firms developing the complementary innovatiessich as applications for
Windows or the Apple App Storedo not necessarily buy from or sell to each other. Nor are
they usually part of the same supply chain or share patterns ofoevassship, such as

Toyota does with its major component suppliers.

External Platforms

We have defined external ondustry platformsthe main subject of this papeas
products, services or technologies developed by onmare firms, andwhich serve as
foundations upon whicha larger number offirms can build further complementary
innovations,in the form of specifigproducts,relatedservices orcomponenttechnologies
There is asimilarity to internal platforms in thahdustry platforms provide a foundation of
common components or technologidsit they differ in that this foundation is “opéro
outside firms. The degree of openness can vary on a number of dimensiaisadevel of
access to information on interfaces to linkhe platform or utilize its capabilities, the type of
rules governing use of the platform, or cost of accessn(gmtent or licensing fees). In
general,despite different degrees of opennessjous products and technologies serve as
industry platforms:ithe Microsoft Windowsand Linux operating systes) Intel and ARM
microprocessorsApple’s iPod iPhone, andPad along wih the iOS operating system and
iTunesand the Apple App Storégsooglés Internet search enginend Android operating

system for smart phones, social networking sites such as Facehokd&din, and Twitter
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videogame consolesand even the Intaet itself. We can even view payment technologies,
ranging from credit and debit cards to micropayment schemes, as platforimsnéinde
financial transactions.

Early research omdustry platformsand their innovation ecosystemsrerally focused
on mmputing, telecommunications, and other informatechnology intensive industries.
For exampleBresnahan and Greenstein (1999), in their studyhefcomputer industry
analyzedplatforms asa bundle of standard components around whialiers and seller
coordinatedtheir efforts West (2003)defineda computer platform as aarchitecture of
related standarddatallowed modular substitution of complementary assets such as software
and peripheral hardwarénsiti and Levin(2004)calleda ‘keystone fim’ the equivalent of
what Gawer and Cusumano (2002, 208¢rred to as platform leader, that is a firm that
drives industrywide innovation for an evolving system of separately developed congponent
Gawer and Henderson (2007) desalilagoroduct as a platform when it is one component or
subsystem of an evolving technological system, when it is strongly funcyionall
interdependent with most of the other components of this system, and wheseermtmand
is for the overall system, so that there is no demand for components when they tgd isola
from the overall system

Taken together, hese studies suggest several generalizations with regard to how
industry platformsaffect competitive dynamics as well as innovatarthe ecosystenevel.
Positions of industrial leadership are often contested and lost when industrynmatfoerge,
as the balance of power between assemblers and comyoakerts changesAnd, at the
same time, industry platforms tend to facilitate and increase the degreaowhtion on
complementary products and services. The more innovation there is on complements, the
more value it creates for the platform and its users via network effectspgraatumulative
advantage for existing platform8s they grow, they become harder to dislodge by rivals or
new entrants, the growing number of complements acting like a barrier yo Emér rise of
industry platforms raises complex social welfare questions regardingattenffs between
the social benefits of platforrompatible innovationyersus the potentially negative effects
of preventing competition on overall systems.

The design principles ordésign rules of industry platformsalso overlap somewhat
with those for internal and suppthain platforms. In particular, th¢ability of the platform
architectureis still essential. However, there are important differenaesohtrast to what

happens for internal and supghain platforms, in industry platforms, the logic of design is

5



inverted. Instead o firm being d'master designéror assembler, here, we start witlcae
component that is part of an encompassing modular structure, and the final rethat of
assembly is either unknovax ante or incompleteln fact, in industry platforms, the enge

of the endproductor serviceis notfully pre-determined. This creates unprecedented scope
for innovation on complementary products, services and technologies. sifimtion
simultaneously evokethe fundamental question of how incentives (for tpedties) to
innovate can be embedtien the design athe platform. This leads to another design rule for
industry platformsThe interfaces around the platform mbstsufficiently “open” toallow

outside firms to plugin” complements as well as innogain these complement&nd make

money from their investmentsThis resonates well withesearch byChesbrough (2003nd
others(von Hippel, 205) on open innovation. Howeverggent research on platforms, by
highlighting the complex tradeffs between “open” and “closed” (Eisenmann, Pared

Van Alstyne, 2009; Greenstein, 2009; Schilling, 2009; Gawer and Cusumano, 2008), suggest
that while opening up interfaces will increase complementors’ incentives toaienat/ is
important to preserve as proprietary some source of revenue and Ipiibirefore adds a

more subtle take on the literature on open innovation that had extolled the benefits of opening
interfaces.

There are also specific strategic questions that arise ioathtext of industry platforms
For example, Gawer and Cusuman20(8) argue that not all products, services or
technologies can become industry platforms. To perform this indwgle/role and convince
other firms to adopt the platform as their own, the platforast (1)perform afunctionthat is
essential to &roacer technological systeyrand @) solve abusinesgroblemfor many firms
and users in the industry. While necessary, these conditions alone are not sudfitielpt t
firms transform their products, technologies or services into industry platfeongdicate
how platform leades can stimulate complementary innovaits by other firms, including
some competitorsyhile simultaneouslyaking advantage afwning the platform.

One particular challengdor innovation dynamics isthat platform leadersand
competitors must navigate a complex strategic landscape where both competition and
collaboration occur, sometimes among the same actors. For exasmglechnology evolves,
platform owners often face the opportunity to extend the scope of their platforimtegehte
into complementary markets. This creates disincentives for complementors &b imve
innovation inthesecomplementary marketgor example, Farrell and Katz (2000) identified

the difficulty for platform owners to commit not to squeeze the profrgins of their
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complementorsGawer and Henderson (2007) show how Intel's caredlgctionof which
complementary marketto enter (the connectors) while giving away corresponding
intellectual property allowed the firm to push forward the platformiegjmons interface,
thereby retaining control of the architecture, while renewing incenfitresomplementors to
innovate “on top df the newly extended platform. Another challenge is ilzat technology is
constantly evolving, the business decisions taedechnologyr design decisions have to be
taken in a coherent manndrhisis difficult to achievesincethese decisions are often made
by different teams withithe organizationHence to make the whole greater than the sum of
the partsas in Gaweand Cusumano (2002), vean sedhe need in many compleystems

industries for one firm or a small group of firtesact as a “platform leader”

Network Effects and Multi-Sided Markets

But perhapghe mostcritical distinguishing feature of an industiatformcompared to
an internal company platform or supply charthepotentialcreation of network effect®\s
mentioned earlierhese argositive feedback loophatcan grow aexponetially increasing
rates as adoption of the platform and the glements rise. The network effects can be very
powerful, especially when they are “diteqsometimes called “sarrsde”) between the
platform and the user of the complementary innovation and reinforced teghaical
compatibility or interface standarithat makes using multiple platform&multi-homing”)
difficult or costly. For example, Windows applications or Apple iPhone applisaboty
work on compatible devices. Or Facebook users can only view profiles of friendsnaihd
within their groupsThe network effects can also be “indiredf “crossside,”and sometimes
these are very powerful as well. These oeduen for exampleadvertisers become attracted
to the Google search engine because ofldhge number of users. Companies can also
innovde in business models and find ways of charging different sides of the market to make
money from their platform ofrom complementsand different kinds of transactions
advertising Eisenmann, Parker and Van Alstyne, 2006

There may be some limits thdse effectshowever Boudreau forthcoming) in a
study of ecosystems for mobile computing and communications platftaasfound that,
while there is a positive feedback loop to the number of complementors, thisgiosgact
does not perpetuate @ ad infinitum. Too many complementors at some paseem to
discourage additiondirms from making the investment to join the ecosystem.



In parallel with the strategy literaturepmeresearchers inndustrial organization
economics hee begun sing he term platform to denotearketswith two or more sides, and
potentially with network effects that cross different sid8sch a“multi-sided markeét
provides goods or services to several distinct groups of customers, all of whom need each
other in some way and rely on the platform to mediate their transactions (Evans, 2008; Roche
and Tirole, 2003and 2006). While the concept af multi-sided market can sometimes apply
to supplychain platforms as well as industry platforms, it does not entirely corttoeither
category.But there are important similarities between industry platforms and -sidéd
markets. Among the similarities are the existence of indinettvork effectsthat arise
betweentwo different sides of anarket when customer groups mustaffiliated with the
platform in order to be able tmteract ortransact with one another (Armstrong, 2006;
Caillaud and Jullien, 2003; Evans, 2003, Hagiu, 2006; Rochet and Tirolea20@806).At
the same time, though, not all mesdided markets arnedustry platforms as/e describe them
in this paper. Doublsided markets where the role of the platform is purely to facilitate
exchange or trade, without the possibility for other players to innovate on complgmenta
markets, seem to belong to the dypghain category. A muksided market that stimulates
externalinnovation could be regarded as an industry platform. However, while all industry
platforms function in this way, not all muliided markets doFor example, dating baend
web sites, a acamon example used in the literature, can certainly be seen as -dmidue
markes sincethey facilitate transactions between two distinct groups of custoBarshere
need not be anarketfor complementary innovationfacilitated by the existence of the

platform.

The emerging literature on doukdeled marketsRochet and Tirole, 2008nd 2006;
Armstrong, 2006; Caillaud and Jullien, 2003; Evans, 20@8)s us understartie “chicken
andegg problerh of how to encourage access to a platform for distinct groupsiydrs or
sellers But, the literaturealso has some significant limitatioisom the perspective of
platform research. For example, it takes for granted the existence of thetsrthdt transact
through the platformWith the notable excemns of Parker and Van ityne (2005) and
Hagiu (2007a an@007b), this literature has delivered only limited insight oy such
platforms come into existence in the first place: the drivers of platform emergeace
evolution. Most papers focus on pricing as the key to encouraging access and adoption. In a

welcome development, however, Evans (2009) focuses oruptathtform strategies, while
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Hagiu (2007b), Eisenmann et al. (2009), and Boudreau and Hagiu (2009) focus on the
importance of noiprice mechnisms for the governance of platform ecosystems. They
suggest, in accordance with Gawer and Cusumano (2002), that pricing alone cannot be the
answer to the inevitable strategic questions of platform dynamics, such as Bbare risks
among members of arcosystem. These papers take the desidled (or multisided)
literature to the next level and bridge the strategypmoductdesign literature awell asthe

industrial organization economitterature.

Platform Leadership and the Case of Intel

Platform leadersind themselvesn both a laudable andifficult strategic situation They
are central players in an ecosystem but higelyendenon innovations and investments from
other firms Far from remaining passively impacted by the decisioratleds, however, the
evidence suggests that platform leadergea variety of strategi@alternativeghey can use to
influence the direction of innovation in complementary products by third partiagorm
leaders therefore,are organizations that manage to successfully establish their product,
service, or technology, as an industry platf@nadriseto a positionwhere they camfluence
the trajectory of the overall technological and business system of which therpletfarcore
element When done proply, these firms can alsderive an architectural advantage from
theirrelatively centrapositiors.

At the same timeplatform leadergenerally wanto maintain or increase competition
among complementors, thereby maintaining their bargaining power aoveplementors.
Platform leadership is therefore always accompanied by some degree tcauchli control
(Schilling, 2009)as well as interdependencEhe momentum created by the network effects
between the platform and its complementary prodoictervicescan often erect a barrier to
entry for potential platform competitors.

It follows thatestablishing an industry platform requinesre thantechnical efforts and
astute decisions about design and architecturéatditate complememtry innovatiors.
Platform leades must also striveo establish a set of business relationships that are mutually
beneficial for ecosystem participarasd be able toarticulate a set of mutually enhancing

business modefs.

% While platform leaders will often claim that establishing trust betweemsklves and complementors is
essential to the success, recent researdhe(rons, 2009 explores in detail the issue of trust in platform
leadership and attempts to separate empirically whether the alignmerdrmplaéaders obtain from
complementors is due to coercion or due to trust.
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Gawer and Cusumano (2002, 2008) havedistiiseveral examples of industry platforms
and the behaviour of leading companies in those markets. In particular, based dodpeaf s
Intel, with comparisons to Microsoft, Cisco, Palm, and NTT DoCoMo, they developed the
concept of “platform leaderghi’ along with its associated strategic activities and practices.
Their 2002 studyin particulardescribes in detathe key actions Intel took to rise from a
simple component makéw suppler within a system architecture that it had not designed, and
then to transform itself into a major source of influence overebaution of the personal
computer.

Beginning in the earlyl980s, Intel (founded in 188) has contribued an essential
hardware component the microprocessprto persmal computers while Microsoft has
contributedan essential softwareomponent the operating system, as well as some key
applicationsproducts such as Officdfhe PC market grew rapidly during the 1980s and
industry leadership shifted from Apple (founded in 1976) to IBM and tbeintel and
Microsoft (founded in 1975). But Intelkecutivesin the early 199Qsegan to believthat it
would beincreasingly difficult tocontinuegrowing demand for PC#or atleast tworeasons:

First wasan increasingly obsolete PC architectusnich made it difficult to handle new
graphical applications or communications functions (remote database aceesk as fax

and telephony, video conferencing, etc.). Second was the lack of technical leadership t
advance the PC “system* basic hardwmee and software as well asew applications and
connections to peripheradsich as printers, cameras, fax machines, scanners, and tliedike
well-known that, wen Intelfirst develogd microprocessors for personal compaiat was

not the architect & the overall system. Inteéntered the markenerely as acomponent
supplier to IBM, whse engineerbad designed the overall platforBut the agingIBM PC
architecture wa becoming a problem for Intel in that the system architecture and limitations
on available basisoftwareand applicationprevented its chipBom reaching theimaximum
performance levels, especially compared to advances in the Macooiogtuter (introduced

in 1984) and various highperformancework stations using RISC (reduced instion-set
computing) architectures .

The problem was serious for Intel because what had bedsnm@imary business-
designing and manufacturing microprocessors for personal computef®s a enormous
growth opportunity that requires billions of dollars in investment for each microprocessor
generation. Yethesystemic naturef the PCmeant that the success of the platfanwolved

many actorshat Intel did not control. Many companies (in particular, all the suppbethis
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architecture) had a #ta in the PC design. No single supplier of software or other components
(chip sets, screens, keyboards, printers, operating systems or apjcatald evolve the
overall system by itself, talone changé significantly.

Therefore the first problen that Intel faced was that the architecture of the system was
becoming obsoleter was less advanceand much more difficult to use than competing
computer systemsThe second problem was that there did not seem to emerge a leader
capable of movig the platforntechnologyforward in a way that was either satisfactory for
users or for Intel. Intel executives, led tayfounder and GairmanGordon Mooreand CEO
Andy Grove,were also thinking ahead, to the trajectory of innovation in wthely were
planning to invest. They intended to develop and commercialise a whole stream of ever mor
powerful microprocessorrequently and regularly irsubsequent year@his investment
pattern, where microprocessor power increased on a predictable basis whasefglt came
to be known as “Moore’s Law”). A solution to the problem of the PC architecturefaher
from Intel’'s perspective, had sccommodate managemeritisure vision for the company.

In 1991, Intel executives establexha laboratory within tb company to address these
fundamentaltechnical and strategichallenges This group would be called the Intel
Architecture Lab- or IAL. Grove initiated the creation of IAL by asking Dr. Craig Kinnie
who had had already been involved in previous systesigneffort within Intel, to tackle
the problem that the PC platform was not movamgadas fast as Intel woultike. Kinnie
went on to headhe IAL for the next ten years and came to champion IAL’s visionoth
inside and outside Intel.

Grove wantedhe Intel Architecture lab to become the “architect of the open computer

"4 Kinnie recalled how“Dr. Grove concluded that ..we needed to provide

industry.
leadership to the industry to cause the platform to evolve more quickly, to get new
applications and new uses for the platforrAndy Grove essentially asked mehis specific
words —to become the architect for the open computer industry, to help the industry figure
out how to evolve the platformd narrow view of that would be to pretend that | was in a
large company like IBM and that all these other companies worked for me and mynbloss, a

that we could work together.”

* Author intaview with Dr. Craig Kinnie, Directorntel Architecture Labintel Corporation, Hillsboro, Oregon,
USA, 11 November 1997
® Author interview with Dr. Craig<innie, op. cit.
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During the mid1990s, IAL's mission evolved so that IAL became “a catalyst for
innovation in the industry®Specifically, IAL becane proactive in helping Intel with what
company people called “Job ¥ selling more microprocessors, which were Intel's main
revenue and profit generators. By driving or “orchestrating” innovation aesivat other
firms that complemented Intel microgpessors, IAL engineers tried to create new uses for
computing devices and thus help generate demand for new compuatest of which would
probably use Intel microprocessdmBy 1997,IAL’s mission had becomeven broader: “to
establish the technologietandards and products necessary to grow demand for the extended
PC through the creation of new computing experientégtordingly, IAL becamectively
involved in driving architectural progresm the PC system, but also in stimulating and
facilitating innovation on complementary products, and finally coordinating many firms’
innovative work in the industry, attempting to push forwtrel development of new system
capabilities. Table 1s a list of representative IAlactivities during 1997-1998imed at
orchestrating industrevel innovation as well as developingpen system interfaceso
stimulak complementaryroducts and services from third parties. Tablen the Appendix
provides further details on the industry initiatives aimed at coordinatehgsiry innovation.

Table 1: A list of Intel’s platform leadership activities (1997-1998)

Projects Type of Project | Did Intel share | Did Intel engage
Intellectual in crossindustry
Property for coordination, or
low royalties? | in other forms of
facilitation of
complementors’
innovation?
1 | Networked Multimedia Industry initiative | N first/Y later | Y
2 | Manageability Industry initiative | Y Y
3 | Big Pipes (Broadband) Industry initiative | Y Y
4 | Security Industry initiative | Y Y
5 | Anywherein-theHome Industryinitiative | Y Y
6 | Advance-thePlatform Industry initiative | Y Y
7 | PCI (Peripheral Componen| System interface | Y Y
Interface)
8 | AGP (Advanced Graphics | System interface | Y Y

® Author interview with Dave Johnson, Director of the Media and Interecn Techology Lab, Intel
Architecture Lab, Intel Corporation, Hillsboro, Oregon, USA, 20 Aug99s.

’ Author interview with Carol Barrett, Marketing Manager, Intel Atebfure Lab, Hillsboro, Oregon, USA, 5
August 1998. Also, “Intel Architecture Labs, Overviewndated Intel internal document.

8 Intel internal document, “Intel Architecture Lab: Overview” (1998).
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Port)

9 | USB (Universal Serial Bus)| System interface | Y Y

10| 1394 (also called Fi&ire) | System interface | Y Y

11| TAPI (Telephony System interface | Y Y
Application Programming
Interface)

12| H.323 (Computer telephony System interface | Y N first/Y later
interface)

13| Home RadieFrequency System interface | Y Y

14| DVD (Digital Video Disk) | System interface | Y Y

15| CDSA (Security) System interface | Y Y

16| Indeo (Intel Video) System interface | N first/Y later | N first/Y later

Source: adapted from Gawer (2000) and Gawer and Henderson (2007)

The Intel studyand comparisons tmther firms suggsts that companieswvhich aim to
establish their products, technologies, or services as platforms should attenygbtestrate
third-party industry innovation on complements in the context obteerentset of strategic
moves Gawer and Cusumano describétbse strategic options as theur levers of
platform leadership(1) firm scope (which, if any, complements to make-house);(2)
technology desigridegree of modularityn the platform) and intellectual propertgtrategy
(for example, free and operccess toplatform interfacesor services versus not free and
closed);(3) external relations with complementdssich as initiatives to promote investments
in complementary innovationsyand (4) internal organization(company structures and
processes thdtelp manageconflicts should they arisesuch as when the platform leader
makes complements that compete directly with ecosystem partners)

We can seesuccessfuplatform leaders both encouraging and constraining innovation.
Intel did separate internal pradt or R&D groups that might have conflicting interests among
themselves or clash with thimhrty complementors, such as chipset and motherboard
producers. The latter relied on Intel's advance cooperation to make surprdukicts were
compatible. When Intel decided that these chipset and motherboard producers were not
making new versions of their products fast enough to help sell new versions of
microprocessors, Intel started making some of these intermediate prodlittstasstimulate
the enduser market. But it still kept its laboratories in a neutral position to work with

ecosystem partners.This was crucial to establishand maintainintel’s reputation as a
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trustworthy partner irthe ecosystem, itself a difficult task because of strong dkeom

incentives to take advantage of innovation developed by less dominant complerhentors.

Platform Leadership and the Innovator’s Dilemma

Platforms supportedy a global ecosystem of complementors and strong network
effects should be more difficult for competitors to dislodge than standalone prdthtcise
more subject to competition based on fashion or price. But even the best firms face a
potential chakkngesimilar to thatdescribed by Clay ChristensenTihe Innovator’s Dilemma
(1997): Success ties a firm to é@sistingcustomers as well as products and business models
associated with those customerhkisTmakes it difficulfor a firm tochangdts products or its
platform even thouglthese probablyeed toevolvelest theybecome obsolete. A number of

well-known platform leadersave experiencettis type of innovair’'s dilemma

IBM versus I ntel and Microsoft

IBM created the first global platforin the modern computer era, based on the IBM
System360 mainframe softwarand family of compatible computers, introduced in the-mid
1960s. Antitrust initiatives pressured IBM to release information to independentenance
providers. This eventuallydtl to anopening of the system architecture anceaasystem of
hardware “clone” makers like Amdahl and Fujitsu as well as software producieances
companies focused on IBM customers. But IBM had the deepest knowledge of its market. |
had sold primitre electronic computers since the early 1950s and for decades before that
dominated in electrmechanical tabulating machines and other office equipment. In the
2000s this knowledge helpetBM continue to dominatthe diminishedmainframemarket as
well as dopioneering work in higiperformancesystems development. BIBM'’s role as a
platform leader changed asnterprise computing evolved tbecomea much more
heterogeneous world of machines and softwasewell as competitoref different shapes
and szes.

By 1980, afew keyexecutives had realized that a platform shift was occurring and they
introduced their own personal computer design in 1981. The operating system and

microprocessor turned out to be the two key components of this new PC platform, and IBM

° SeeGawer and HendersqB8000) andFarrell and Katz(2000) for furtherdiscussion on this isg.
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ceded control over these elements to its supphin partnersMicrosoft and IntelSo here
we have a case where a supphain platform evolved to become an industry platform but
under the control of the key suppliers, not thigional platform architect and leadéro its
credit again, though, after absorbing billions of dollars in losses, IBM found a wagrétbrw
Under new CEO Louis Gerstner, hired from RJR Nabisco in 1993, it became the champion of
“open systems” (Linux, Java, the Internet, ubiquitous computing, and the cloud). Gerstner
and his successors also sold off commodity hardware businesses and rebuilt theycompa
around services and middlewaseftware productghat help customers utilize different
platformtechnologies.

The insight herefor both managers and researchisrthe awareness of hoguickly
platformscanevolve and the leader of one generation lose control over the nextveRan
also see that some of the leadeapabilitiesmay actually transfer tthe next generationin
this case, IBM had decades of experience that helped it understatter than anpther
company- the datgprocessing needs of enterprise users and other large organizations. This
is where the firm kept its focus. The shiftglatforms away from the mainframe and the loss
of control over the PC were both highly damaging financially. But these changesdcieat

new beginning for a servicaiented IBM.

Google and Nokia

Google’s platform was initiallyan Interng search enginethat becamenearly
ubiquitous on PC desktops with the downloadable and free toolbar. The cothparfyuilt
an Internet portal, replete with email, maps, applications, storage, and edbare$, to
surround and feed the search engine.odk® monetizes its leadership position by selling
targeted ads that accompany searches. But Google has not stopped there. The company
realized years ago that most computing would one day be on mobile devices. So Google
bought and then refined the Android operating system (which is based on Linux) and created
the Chrome browser to facilitate mobile computasgwell as mobile searchasdadvertising.
Perhaps most important, though, is t@atoglein 2012 has become the largest smartphone
OS provider. Butnot even Google has done everything right. It was slow to see the
importance of social networkingnd has been trying for years (with limited success) to
challenge Facebook and create a coalition of partners to gain access to more social
networking and soal media content presumably, to sell more search and advertising.
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Google competes fiercely with Apple in the smartphone market, but perhaps the
company that has lost the most in this competition is Nokia. (Rim, with Blackberrg,pbon
a clese second.) This Finnish company in 2012 remained the largest producer of cell phones,
and its Symbian software was for a time the dominant software platform forHzamisets.
However, from 2002010, mobile sales were quickly moving to smartphonesréuatired
more sophisticated software. Not surprisingly, Nokia saw its market shatetmalue, and
financial performance suffer dramatically as Apple’s iPhone handsets, amdliedy vof
devices from different companies running Google’s Android software, came to domhi@ate
market. Nokia removed its CEO and hired a former Microsoft executive, Steven Elop. He
then announced plans to abandon the Symbian operating system as well as another joint OS
project with Intel. Instead, he chose to use Microsoft’'s Windows phone softwaleKar’'s
next generation of smartphones, a move that may or may not work out for the company.

The insight hereis that platform leaders must force themselves to think broadly about
potential competitordfrom adjacent marketgs well as managethe evolution of their
platforms business modelsand technical or marketing capabilities. Google has always
focused on search, but computing has been moving beyond the desktop for years and even
beyond the Internetto multiple devices as well as applications and content that reside within
both open (such as the Internet) and closed (such as Facebook) networks. Moreover, Google
has challenged themodus operandof the computer industry proprietary technology. Its
software platform fomobile phones and other devices suclNatbooks and tablets is both
free and open. It is hard for companies that charge for their technology and do nardeave
advertising income or other sources of revenlike Nokia—to beat free and operPlatform
leaders musalsobe prepared to discard their platforms, as IBM did, if that is what survival
requires.If they fail to develop new technology internally or find suitable acquisitions, then

they may well find themselves adopting the platform teagyobf a competitor.

Microsoft versus Apple

Steve BallmerCEO ofMicrosoft CEO since Bill Gates handed over the reins in 2000,
was often criticized for not being able to move much beyond the PC platform. Indeed,
2012,Windows desktop and servand the Office suite still accowt for nearly 80 percent
of Microsoft's revenues and almost all its profiBallmer was under particular pressure
because Microsoft's share price has bsgant for more than adecadesince theend of the

Internet boom(though thiswas also true of Intel, Cisco, Nokia, and a host of other-tegh
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firms). Archrival Apple, despite the small (but rising) global market share of the Macintosh
personal computer, and despite its near bankruptcy only a few years ago, has be@nagrowin
some50 percent a year and vaulted past Microsoft in market value during 2010. wasple
growing so fast because itchbecome a major player in consumer electronics as well as
smarphonestabletsand digital contendis well as software pduct distribution.

On the strength of its higmargin digital service platforms (iTunes, App Store, and
iCloud), Apple may someday match or surpass Microsofhangins Reproducing digital
bits is much less costly than reproducing hardware boxes. fduhe time beingMicrosoft
remainedthe most profitable of the higiech giants, including Apple and Google. It has
survived radically disruptive technological transitions and daunting busimedsl
challenges (charactémased to graphical computinthe Internet, Software as a Service and
cloud computing, mobile computing, and social networking). It has survived antitrushgcruti
and violations (remember Netscape). Withal, Microsoft contirtae'print money,” relying
on the enormously profitable gross margins of the packaged software business. And change
has always beenin the works at Microsoft, albeit slowly. Billions of dollars in losses
(“investment”) from MSN and Bing ovesomel5 years prepared Microsoft for the online
world and cloud compirig funded by advertising revenue. It learned from the Vista debacle
in the early 2000s how to break up Windows into smaller, more manageable chunks, which
can also help deliver new Internet and clinagedservices.The Windows Azure cloud
offering and SaaS versions of major products have had good receptions in the marketplace
and appear to beompetitive, though not dominanbfferings for the future. Microsoft’s
decision in early 2011 to buy Skype is also part of an attempt to move beyond the g&€ and
access to new customes well as better Internet voice and video technology. Other moves
include Microsoft’s alliance with Nokia to take over its future smartphone amdt@nd an
earlier alliance with RIM to take over the search business on the Blackbsartphones.

Themajor insighthereis how datform leadership capromotewealth or value creation
as well asconstrain innovationBill Gates back in the late 1990snsisied that Miaosoft
remain a Windows compangather than become a broadertfgan companyand move
quickly into new technologies and new markeis a result,Microsoft engineers tried to
squeezaéNindows onto the new platforms, the Internet and then mobile phones, rather than
create optimized software from scratch and then likkrtbw platforms back to Windows.
(Microsoft also cut down Windows for the Xb@deo game console, but did not reténe

additional constraint o¥Windows compatibility). Of course, Windows on the desktop is the
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moderneday equivalent of a gold mine. It is not hard to understand why Gates anteBall
were reluctant to cannibalize this business. Apple, by contrast, was never wedded to the
original Maantosh platform, which never caught on at the industry level tmlgd as a
business in the 1980s and 19%hyway.Apple later replaced theore of theMac OS with

NeXT software, which was based on UNIX. But Apple did remain wedded tamatched
capabilities in user interface design and visionary product innovation. Thoseas&ilthe

basis for Apple’s business success with the iPod, iPhone, iTunes, and iPad and itdbtemarka
transformation into a global platform leadeith multiple integrated devicaa several high

growth markets

Conclusions

This papethas discussed some of the major differermmween internal and external
platforms, andsuggestednow both types of platformgsan impact product and service
innovation. Both kinds of platforms tend to be designed and managed strategichaliyher
the competitive advantage of the platform owWhile internal platforms allow their owner
to achieve economic gains by-using or redeploying assets across families of products
developed by either the firm or its close suppliers, industry platforms factli@atgeneration
of a potentially very drge number of complementary innovations by tapping into the
innovative capabilities ainanyexternal actors, and function as a technological foundation at
the heart of innovative business ecosystems. Industry platforms guide techiologica
innovation trajectories and stimulate innovation on complements.

The examples of Intel and other companies suggest there are particuleeprcit
effective platform leaders follow (Table 2Platform leaderswho aim to tap into the
innovative capabilities of an esgstem ofexternalfirms need to develop a vision for their
platform and promote this amopgtentiallykey players in a futurecosystem. They need to
build a sufficiently open or modular architecturefégilitate thirdparty innovation.They
need to bild a vibrant coalition around their platform and edfwlly manageecosystem
relationshipghat are mutually beneficial for participanthey need to continue evolving the
platform and the ecosystem to remain competitive as challengers emerge.l, Qleral
effective practice of platform leadéip entails a set of internal processes #ilmw managers
to maketechnological decisions on the one hand, and business decisions on the other, in a

coherent manner even if they may originate in different part of the organization.
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This imperative for coherence creates challengesonly for practitioners, as internal
divisions of labour lead to organizational silos, but alsaébiolars- who need to look across
their ownacademic silos-or these and other reasons, the phenomenodo$tryplatforms
offers a research opportunity to crdestilize several disciplinesin particular, we sethree
sets ofplatformrelated researchuestionsthat should help advance our understanding of

innovation, strategy, organizational behavior and networks, and technological change.

Table 2: Effective Practices for Platform Leadership

1.Develop a vision of how a product, technology or service could become an essentidilapa
larger business ecosystem
a. ldentify or design an element with platform potential (that isfopeming an essential
function, and easy for others to connect to).
b. Identify third-party firms that could become complementors to your platform (think
broadly, possibly in different markets and for differeses)

2.Build the right technical architectuasd ‘connectors’
a. Adopt a modular technical architecture, and in particular addectors or interfaces
so that other companies can build on the platform
b. Share the intellectual property of these connectoredace complementors’ costs to
connect tothe platform. This should incentivize and facilitate complementary
innovation.
3.Build a coalition around the platform: Share the vision and rally compliemseinto cecreating

a vibrant ecosystem together
a. Articulate a set of mutually enhancing business models for different actors in the

ecosystem

b. Evangelize the merits and potentialities of the technical architecture

c. Share risks with complementors

d. Work (and keep working) on firm’s legitimacy within the ecosystenadGally build
up one’s reputation as a neutral industry broker

e. Work to cevelop a collective identity for ecosystem members

4. Evolve the platform while maintaining a central position and awvimg the ecosystem’s
vibrancy

a. Keep innovating on the core, ensugrithat it continues to provide an essential (and
difficult to replace) function to the overall system, making it worthevfolr others to
keep connecting to your platform

b. Make longterm investments inndustry coordination activitiesiyhose fruits will
create value for the whole ecosystem

First, we still do not understandery well how industry platforms emerge. The
economics literature has so far not tackled this questiaesaarchertend to assume that the
platform already exists (as well as @ssociated markets on edside” of the platform). The
literature on technological changad competitive dynamicand on organizatia processes,
could usefully address the question of platform emergence and ecosystaon @gatell
The classificaon of platforms offered in this paper may indicate that under certain conditions
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there could be an evolution from internal platforms to external platforms, but this rsipothe
would need to be developed and tested.

A related important area of further easch is that of the emergence and evolution of
business ecosystems. The networks approach from the organizationturit€see Brass et
al, 2004 for a review), by bringing its insights on network dynamics and field mrolut
(Powell et al, 2005) and strategic networks (Gulati et al., 2000; Lorenzoni andnhhipa
1999), is welpositioned to make significant contributions in this area. In particular, recent
work by Nambisan and Sawhney (2011), building on Dhanaraj and Parkhe, (@80€lpps
explicitly the link between platform leadership and orchestration processes in netmtnik
innovation. The new institutional literaturerooted in sociologyoffer concepts such as
legitimacy, collective identity,and institutional work, which can be useful to etatine
whether and howplatform leaders can successfully establish themsehgesustworthy
brokers.

Third, our understanding of the impact of platforms on innovation and competition still
needs to be refinedn the literatures we haveviewed(economes, innovation, operations,
strategy), technological platformere associated with a positive impact on innovatidhe
positive effect stems from the fatltat by offering unified and easyays to connect to
common components and foundational technoggiatform leaders help reduce the cost of
entry in complementary markets, and provide demand for complements, often fuelled b
network effects. Platforms offer therefore a setting where it is in theesttef private firms
to elicit and encourage innovation by others. However, concern over the dominant positions
that platform leaders such @M, Microsoft, Google, or Applecan achievehas raised
awareness that platforms may have a potentially negative effect on dampatid possibly
on innovation, specially noAncremental innovatianWe suggest that as scholars we need to
furtherrefine our argument about platforms and innovation.

For example, further theory development could examine the role of interdaces
architecture, anthow platformdesigy might focus the attention of innovators onto specific
trajectories of technological chan{f@osi, 1982). These might take the form of wNathan
Rosenberg (1&89) called”inducement mechanisms and focusing devickss possible that
platform leaders tend to successfully stimulate a certain kind of extedwlbioped
innovation (that would complement the platform), whaling todiscourageanother kind of
innovation (that would diminish the appeal or the perceived valtieegiatform). This type
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of research would highlight the potential tramfés between innovation on modules

discrete productgersus innovation on systems.
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APPENDIX TABLE A. INTEL COORDINATION INITIATIVES IN 1997-1998

IAL Initiative

Mission

Key programs

Diffusion

Networked
Multimedia

Make multimedia pervasive on the Net
and provide the best experience on the
high-performance Connected PC

Scalable, MMX Technology
optimized media engines; Efficient
media network transports and
services: tools and services

H.323 stack in Microsoft’s Internet Explorer 4.0; supported by
firewall vendors; but also products Indeo Video 5.0; and also
building blocks WDE ships as part of Microsoft's Internet
Explorer 4.0; RSVP and RTP ship in Windows 98 and Windows
NT 5.0.

Manageability

Enable  platftorm  and  network
infrastructure to Intel
Architecture systems the most easily

manageable and the best managed

make

Industry specifications and industry
groups; software development kits

Specifications, Software Development Kits; but also products:
Intel NIC'* and LanDesk Software products; Also, diffused
through Microsoft, as ingredients: Wake-on-LAN! and Wake-on-
Ring NICs and Modems in NT, Win 98.

Big Pipes

Increase content delivery capacity of
the connected PC to allow home and
business customers to easily receive
new broadband digital content

Common software architecture for
PC broadband transport; reference
designs

Networking connectivity products.

Security

Make PC interaction trustworthy for
communications, and

content

commerce,

Industry specifications and industry
groups, drives  the  CDSA
standardization effort; software
development kits

Open specifications and industry groups, CDSA R2.0, in
OpenGroup; OpenGroup standard, IBM licensed. Products also:
IBM and Intel shipping product based on CDSA standard. And
also, licenses to Zoran: DVD copy protection

Anywhere-in-
the-Home

Unleash the potential of home PCs with
new uses that deliver computing power
and content when, where, and how it’s
is needed in the home.

and
and

PC-friendly
standards;
prototypes.

protocols

concepts demos

Standards, Control-InfraRed — with Hewlett Packard, Microsoft,
and Sharp; Home- Radio-Frequency — with Compagq, IBM, and
HP; and Home Device Control.

Advance-the-
Platform

Establish the media, communications,
and interconnect building blocks for the
next generation high performance Intel
Architecture platforms

Interconnects USB, AGP, 1394 A/B;
future processor optimizations,
visual PC 2000

AGP drivers, USB compliance workshops, PC-friendly 1394A
specifications. No commercialized products. Ingredients in
Microsoft’s products: Real-time services in WDM in Windows 98
and Windows NT 5.0.

Source: Gawer and Henderson (2007)

10 NIC = Network Interface Card, an expansion board (i.e., a printed circuit board) that can be inserted into a computer so the computer can be connected to a network. Most NICs are designed for a

particular type of network, protocol, and media, although some can serve multiple networks. (Source: www.webopedia.com)
1 LAN=Local Area Network. A computer network that spans a relatively small area.
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