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THE LOGIC OF ALLIANCE FADS

Alliances often seem to spread in waves. In many businesses, a period of increasing aliance formation
has been followed by a dowdown. In the computer hardware industry, for example, the formation of
dliancesincreased dramaticaly in the first haf of the 1980s and declined in the second haf (see Figure
1). A new wave of dliance formation seemed to start in the early 1990s.

Figure 1: Alliance Formation in Computers, 1975-1994
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Similar booms and busts in dliance formation appeared to have occurred in other industries, athough no
comprehensive data exist to show this conclusively. In the early 1990s, there were waves of dliance
formation in the tdecommunications, arline, hedth-care, and commercid red edtate industries, to name
afew examples. Biotechnology aliances were most popular in the mid-1980s. Earlier, the late 1970s
and early 1980s saw dliance waves in the automobile, aircraft, and chemicadsindudtries. Historica data
on the foreign operations of large U.S. manufacturing firms indicate an increase in the use of joint
venturesin the late 1950s, followed by a sharp decline in the 1960s (Gomes- Casseres, 1988).

These obsarvations raise two related questions. Firgt, why did firmsin these indudtries increase their use
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of dliances at about the same time? This dustering of firm behavior causes the rate of dliance formation
to rise for the industry as awhole. Second, why did the rise in dliance formation come to a halt and
even decline after afew years? Just astherisesin dliance formation of firmsin an industry are typicaly
correlated, S0 too seem to be the declines. As aresult, we see the formation of aliances wax and wane
in the indudtry.

In Gomes- Casseres (1996) | offered an explanation for this pattern, based on field-based research in
the information technology industry. | found that after technica and competitive changes had caused
some firmsin an industry segment to adopt dliances, their immediate rivals were likely to follow.
Furthermore, this process was accel erated because firms had an incentive to pre-empt their rivasin
forming dliances. The wave of dliance formation continued until dowed down by a scarcity of remaining
potentia partners. Aside from these “externa” forces on aliance formetion, | aso found “interna”
drivers and congtraints, rooted in the workings of each firm’s dliance network. In particular, the growth
of afirm’sdliance network first yielded economies from speciadization and later generated governance
costs that limited further growth.

This article uses the field data to evauate three dternative interpretations of the wave-like spread of
dliances that are based on recent literature on organizationa change. In doing o, it amsto eucidate the
boundary conditions between these interpretations, as well as provide a more comprehensive
explanation for dliance waves. Furthermore, the article will show that, at least in the case of dliance
drategies, the forces that constrain the adoption of the Strategy in later stages of the cycle are not smply
mirror-images of the forcesthat origindly drove adoption (cf. Greve, 1995). Supplementary theories are
useful in explaining the decline in dliance formation are presented.

The structure of this paper is as follows. The next section introduces a series of theoretical arguments
that may explain the dynamics of dliance waves. The section after that reviews briefly two industry case
dudies of dliance formation. The last section evaluates the theoretical explanationsin the light of the
case evidence. The conclusion presents implications for further research.

The data used in the paper come from two fields of information technology: (1) the reduced ingtruction
set computing (RISC) industry and (2) the persona digitd assstants (PDA) industry. Both are fields of
intense technological and commercid innovation and rivary that emerged in the late 1980s and
blossomed in the early 1990s. During this period, there were five mgjor playersin the RISC industry
(IBM, Hewlett-Packard, Motorola, Sun Microsystems, and Mips Computer Systems) and six in the
PDA industry (Apple, Hewlett-Packard, AT& T, Sharp, Casio, and Amstrad). | or my co-author on a
related paper (Gomes-Casseres and Leonard Barton, 1997) conducted interviews at dl these
companies and devel oped a database that includes 177 RISC dliances and 74 PDA dliances. Further
details on data collection methods are in the Appendix.

Terminology and Units of Andyds

Theterm "dliance’ is used here to cover arange of inter-firm agreements that are degper than arm's
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length but fal short of merger. Whether they take the form of ajoint venture, ajoint R&D project, a
marketing agreement, or some other form, therefore, dliances defined here as an organizationa
mechanism to govern an incomplete contract between two separate firms without giving ether firm
complete control over decison making. (Gomes- Casseres, 1996; Contractor and Lorange, 1988; and
Hart and Holmstrom, 1987).

For most of the discussion that follows, the unit of anadysis are groups (or networks) of firmslinked
together through dliances, and which compete collectively againgt other groups and againg single firms.
These competing networks of alies are concelved of as being sub-groupsin alarger fabric of
competition and collaboration in the industry (Nohria and Garcia-Pont, 1991; Hagedoorn and
Schakenraad, 1992; Duysters and Hagedoorn, 1995). In many industries in which aliances have
proliferated, these groups of dlies have become the relevant competitors, not the sngle firms that
compose them. Competition in these industries increasingly takes the form of group versus group, not
firm versus firm (Gomes- Casseres, 1994). | will call theseriva groups "congellations.”

In the group- based competition sketched here, traditiona single firms and multi-firm congtdlations
represent Imply different ways of organizing and controlling a set of capabilities (cf. Richardson, 1972).
The congellations gather capabilities from their members and control these collectively in a decentrdized
and loose fashion; single firms develop capabilitiesinternaly (or buy them outright from others) and then
control them in amore unified and tight fashion. Alliances between member firms, in thisview, are the
olue that holds together the constellations and that alocate decision rights inside the group.

Theforcesthat drive or limit dliance formation, therefore, depend on the dynamics of how congtdlations
grow and behave. Much like firms, congtellations encounter opportunities for expanson and limitsto
their growth (cf. Penrose, 1959/1995). But when congtellations grow, they do so by forming new
dliances, when they have reached limits to their growth, they form fewer dliances or even dissolve
some. In this sense, the discussion that follows condtitutes afirst step toward atheory of the growth of
conglations.

The Dynamics of Alliance Waves

A wave of dliance formation in an industry can be divided into two phases, each of which might be
influenced by a different set of forces. In the “expansonary” phase the rate of dliance formation in the
indudtry is high and the stock of dliancesrises. Unless every firmislimited to one dliance, the average
sze of the dliance portfolio of firmsin the industry will dso risein this phase. In the “ contractionary”
phase the rate of aliance formation islower than before; it may be zero or even negative (that is,
dliances aready formed are dissolved a afagter rate than new ones are formed). In this phase, the
stock of dliancesin the industry grows more dowly than before, stabilizes, or even dedlines; the average
sze of the aliance portfolios may do the same.

A comprehensive theory to explain aliance waves, therefore, must account for both the expansonary
and contractionary phases. This does not mean that the same set of factors operatesin both phases.
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Even 0, a sat of factors that explain the expansonary phases may aso imply corollary, or mirror-image,
explanations for the contractionary phase. Alternaively, a supplementa set of factors may be a work in
the latter phase that have no precursor in the early phase of the wave.

| define as“drivers’ of the dliance wave those factors that cause the rate of dliance formation to risein
the firgt phase; “limits’ of the aliance wave are those factors that reduce the rate of formation in the
second phase. Based on existing schools of thought on organizational change, we can identify three
possible broad drivers of the aliance wave: (1) exogenous changes in the environment; (2) ingtitutiond
bandwagons, and (3) comptitive bandwagons. These same schools of thought might aso yield limits of
the aliance wave, asjust noted. In addition, we will consider afourth, supplementa set of factors:
organizaiond limits to growth. These drivers and limits are distinct from each other, but they are not
mutualy exdusive.

Responses to Environmenta Change

In theory, the Smplest explanation of an dliance wave isthat dl or mogt of the firmsin an industry react
independently to an environmenta change which they al face and which clearly favors the formation of
dliances. Classc organizationd fit theories would support such an argument (Thompson, 1967). Y et
evidence that would neetly fit such atheory ishard to find. Firgt, most firmsin an industry do not face
exactly the same environmenta forces and certainly do not interpret these forces in identical ways.
Second, there are usualy more than one possible response to a given environmental change, leading
firms to choose different strategies even when they face the same externd changes. Third, the nature of
an environmenta change is sddom clear-cut from the start; more often, change evolves from competing
trends that only become clarified in time. Thisis particularly true of discontinuous changes, that is,
changestha do not grow gradualy and predictably out of preceding conditions.

The process by which firmsin industry respond to discontinuous environmental changes, therefore, is
amog dways fraught with ambiguity of various sorts. Indeed most modern theories of organizationa
change--including the bandwagon theories discussed bel ow--begin by assuming ambiguity and
uncertainty in the environment. Furthermore, the decison making process itself is usualy modeled on
assumptions of bounded rationdity and incomplete information. As aresult, organizationd changeis
driven by as process of experimentation to find afitting response to the emerging environmenta
conditions. The classic statement of this approach is Nelson and Winter’ s (1982); arecent collection of
papers dong these lines is summarized in Ilinitch, D’ Aveni, and Lewin (1996).

Alliances are dtractive tools in such organizationa experimentation; our definition above implies that
dliances are open-ended and congantly in flux. This characterigtic accounts for the notorious
“ingtability” of aliances (for a discussion, see Gomes-Casseres, 1987). As aresult, the combinations
formed by firms linked through dliances are aso congantly changing and, in this sense, ungtable. But
paradoxicdly, this ingtability can be a source of strength, dlowing firms to respond more rgpidly to
changesin their environment than sngle firms. In Gomes- Casseres (1996) | explore in greater depth
how the flexible capabilities of dliances can help firms compete in rgpidly changing and complex



competitive environments.

These arguments lend themsalves readily to an explanation of the dynamics of dliance waves. In the
expansonary phase of the wave, aliances can be seen as experimentd, trangtiona forms that provide
early information about new technologies and markets, and that represent options that the firm may
chose to pursue further as environmenta trends become clarified (Kogut, 19..). Recent work has
referred to this as“ progpecting” behavior (Lewin et d, forthcoming?). In the contractionary phase, firms
would cease using dliances for progpecting because the nature of the environmental change has been
clarified and their ideal response to the change has been found. (Alliances based on other motivations
may remain, of course, but the rate of new dliance formation is likely to decline with the reduction in
uncertainty.)

Notice that the fact that many firms will use dliances as a response to discontinuous environmentd
change does not violate the assumptions of ambiguity in the nature of the change and in the optimd
drategic response. This ambiguity makes it unlikely that many firmswill commit to the exact same
drategic course of action. Alliances, in this view, are not a specific course of action but a mechanism
that dlows the firm to manage the ambiguity by keeping its options open. Thus, even if firms have
different information about the environment and face different strategic options, they might ill use
dliances as intermediate stepsin the strategy formulation process.

Two propostions follow from these arguments:
Proposition 1: The rate of alliance formation in an industry will rise following the
emergence of a discontinuous environmental change, particularly when the nature and
strategic implications of this change are uncertain.
Proposition 2: The rate of alliance formation in an industry will fall when the

uncertainties regarding an earlier environmental change are resolved.

Indtitutiona Bandwagons

The literature on ingtitutiona bandwagons suggests a different explanation for dliance waves. This

schoal of thought holds that when faced with the ambiguities in strategy formulation described above,
firmswill tend to imitate each other for avariety of reasons. The driver in thismodd ismimetic
isomorphism, which may have anumber of underlying cases (DiMaggio and Powdl, 1983). While the
initia impetus to an inditutiona bandwagon may well be a change in the environment, as in the preceding
arguments, the mechanism that cause firmsto react in unison to this change is different. Furthermore, the
mechanismsin the indtitutiona bandwagon literature are different from those in the competitive
bandwagons models discussed below. This basic digtinction between types of bandwagons draws on
Abrahamson and Rosenkopf (1993, 1997).

The forces driving imitation in ingtitutiona bandwagon models are of three kinds. In bandwagon models



based on learning, firms gather information through observing the behavior of others and imitate the
more successful behaviors. The uncertainty regarding the environmenta change is thus resolved not
through one own’s experimentation but through the experimentation of others. The fact that an
increesing number of firms adopt an innovation, therefore, implies that the returns to the innovation are
positive, and leads other firms to adopt the innovation too.

This learning bandwagon shares features with the prospecting model described above, except that the
firmsin the bandwagon learn by “vicarious experimentation” instead of direct experimentation (Gomes-
Casseres and Leonard-Barton, 1997). The two propositions above are consstent with the learning
bandwagon model, except that there is an added dement: Firms are likely to follow each other in search
of the best areas in which to experiment.

Management fashion theories assume an atogether different mechanism driving imitation. In these
models, firms imitate each other because of socio-psychologica motives (Barley and Kunda, 1992;
Abrahamson, 1996). Pure fad theories are an extreme example of such behavior (Abrahamson, 1991).
Indeed, some in the business press have called dliances afad--atemporary, aesthetic fashion without
economic rationae (See for example, The Economit, 1990).

In more complex fashion models, imitation is driven by socio-psychologica forces. The actions of
leading firmsin an industry and the views of “fashion setters’ grant legitimacy to certain rategic
responses, which then become more attractive to firms. Societal expectations and the collective beliefs
of managers are thus shaped by these opinion leaders as well by the sheer number of firms adopting a
response. (Haverman, 1993; Abrahamson, 1996.)

While these theories may help explain the dliance formation in the expansonary phase of awave, their
predictions about the limits to aliance formation are less clear. Any bandwagon process can end a a
point of saturation, when dl firms have adopted the srategy. This limit does not imply areversd of the
incentives for adoption and is not unique to indtitutional bandwagons. On the other hand, if the imitation
process were a pure fad, the incentives for adoption will, by definition, be reversed. More complex
socio-psychologicd theories would require amgor shift in industry norms for the trend to reverse itself.
The clearest propositions to come out of the indtitutiona bandwagon models are the following:

Proposition 3: Firmswill imitate the alliance strategies of leading firmsin an industry.

Proposition 4: Alliance drivers and limits are shaped by industry and societal norms.

Compstitive Bandwagons

In competitive bandwagon models, imitation is driven by more immediate economic pressures and firms
imitate not opinion leaders, but their direct rivals. These models derive from theories of the economics of
industrial organization (Tirole, 1988), and have so far recaived less attention in the organizationa



literature than have the neo-indtitutiond theories summarized above (but see Abrahamson and
Rosenkopf, 1993; 1997). In some discussions of ingtitutional bandwagons, broad macro-economic
trends are given arole in sparking a basic demand for new management fashions (Barley and Kunda,
1992; Abrahamson, 1996). But firm-level economic pressures are not the driver of imitation in these
discussons asthey arein true competitive bandwagon models.

The generic processes driving competitive bandwagons are of three types. Fird, close rivals may imitate
each other’ s strategies in an effort to gain parity and reduce the risk that any of them will either surge
ahead or fal serioudy behind the others (Abrahamson and Rosenkopf, 1990); Knickerbocker, 1973).
Second, the bandwagon may be driven by the existence of network externalities that raise the returnsto
adrategy asit is adopted by more and more firms (Abrahamson and Rosenkopf, 1996; Katz and
Shapiro, 1985). Third, firms may rush to adopt a new strategy (and may even try to pre-empt each
other in doing s0) out of afear that their rivals may foreclose them from adopting the strategy at a future
date (Caves, 1991; Scherer, 1980; Knickerbocker, 1973).

Each of these generic processes might be a work in the first phase of the dliance wave. In particular,
dliances may hdp firmsto: (1) match the capabilities of riva groups; (2) pursue firg-mover advantages,
and (3) pre-empt rivasin an effort to lock them out of new markets.

Matching capabilities. In oligopoligtic imitation, firms follow each other’ s srategic movesto avoid faling
behind. The reasoning in dliance formation is as follows. Assume that congtellations A and B arerivals,
and that A expands its group by adding new members that bring new capatiilities to the group. If B
decides not to follow and A’s new drategy generates advantages, then B fdls behind. Of course, if A’s
drategy fails, B has a chance of moving ahead. But if B follows by expanding its own group, then the
two rivas are likely to stay close competitors, regardless of how the strategy turns out. When
competitors are averse to risk, they are likely to choose the follow-the-leader strategy, which lowers
their chances of either moving ahead or--more important--faling behind their rivas. (cf. Nohriaand
Garcia-Pont, 1991).

Managers of firms are often assumed to be risk averse, because they may lose their jobsif they fall.
Managersin multi-firm constellations are probably no different. Indeed, because congtellations involve
mutua commitments among members, it may well be more difficult for them to get dl members behind a
risky strategy than to seek to conserve the conditions under which their alliances were formed.
Congdlations, in other words, may be strategically more conservative than firms, and so are even more
likely than firms to imitate one another’ s moves. These consderations leads to the following prediction:

Proposition 5: When constellations are close rivals, they will tend to match each other's
moves, including imitating each other's alliance strategies.

The pursuit of fird-mover advantages. The vaue of fird-mover advantagesin certain contextsiswell
documented in the literature. When an industry has high economies of scae, high customer switching
costs, or steep experience curves, competitors can be expected to try to establish a dominant market




share eaxrly.

In pursuit of such firg-mover advantages, firms that ingst on competing Singly can invest in marketing
campaigns or use penetration pricing. These drategies typicaly take time to yied fruit, particularly if the
firm needs to win market share from established players. Congtdlations have an additiond option--they
can smply add membersto their group that can bring market share to the collective. As aresult, firms
can use aliances to shorten the time needed to establish alead position. Or, if they are latecomers, they
can more rapidly erode the postion of the lead firm. Alliances may thus quicken the race for first-mover
advantages. These firg-mover advantages are rooted in the network externdities mentioned above--the
firm can expect to regp greater returnsthe larger isits network of partners. This reasoning suggests the

following propogtion:

Proposition 6: The more important are first-mover advantages in a business, the more
rapidly will alliances spread during the early stages of industry growth.

Pre-emptive dliance srategies. In many srategic games, it may not matter much who movesfirg--a
follower may even be able to learn from the mistakes of aleader. But in dliance formation, there are
often substantia advantages to pre-emptive strikes, because of the finite set of opportunities for
collaboration that exist at any point in time. The opportunities for collaboration are limited by the number
of potentid partners, which usualy have varying capabilities. Pre-empting ariva in forming an dliance
thus gives afirm the widest choice among partners and thus offersit the grestest chance of ending up
with the mogt attractive one.

Logicdly, the extent of thistype of strategy depends on how much less atractive the second- most
desrable partner is and on how many potentia partners are left after the first dliance isformed. In fidlds
with only afew aitractive partners, we can expect more preemptive aliance formation than in fields
where there are many potential partners of roughly equa capatiilities. In addition, in the early stages of
the spread of aliances through an industry, the incentives for preemptive moves may be lessthan in later
stages, when the threat of partner scarcity looms larger. Paradoxically, this effect may accelerate the
spread of dliances even as the choice of partners dries up.

Note that more than imitation is a work here. A congtellation may execute a pre-emptive dliance not
because it isin arush to maich the capabilities of ariva, but because it wants to keep the riva from
assembling this set of cgpahilities. Pre-emptive aliances, in other words, are intended to make it more
coglly or impossible for ariva to imitate one's moves.

A firm’sincentive to form dliances preemptively isthus likely to depend on its expectations about its
rivas moves. The more likely it appears that ariva will form an dliance, the greater the incentive to
preempt. This tendency, too, can accelerate the spread of aliances: the formation of aliances breeds the
expectation of further dliances, which leads to preemptive dliances by firms that would otherwise
remain sngle. This leads to the following expectation:
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Proposition 7: When alliances promise substantial advantages to a set of closerivals
AND attractive partners are scarce, therivals are likely to try to preempt each other
from forming partner ships.

Limits to the competitive bandwagon Asin the drivers discussed earlier, competitive bandwagons, too,
imply eventud limits to dliance formation. The contractionary phase of the dliance wave may arise out
of an “overcrowding” of thefield. The smplest case of thistype of congtraint occurs when the pool of
eligible partners diminishes because of the boom in dliance formation itself. Or, the dill-available
partners threaten to increase conflicts of interest among group membersif they were to join the group. |
cdl thisform of saturation in the industry "strategic gridlock™ because it tends to limit the Srategic
flexibility thet dliances typicdly offer afirm.

Paradoxicaly, the environments most conducive to aliance formation are aso those where srategic
gridlock ismost likely to be encountered. Firgt, non-arm'’s length transactions between firms are most
likely to occur when there are few possible suppliers and buyers (Williamson, 1975). Because the
buyers and suppliers are then highly interdependent- - one’ s success depends criticaly on the actions of
the other--they will try to manage their product exchange through vertica integration or aliances.
Second, thelogic of building an effective dliance group often requires including members that bring to
the group specific capatiilities that are not readily or widdy available. Consequently, as different firms
build competing groups, the partners with desirable capabilities gradually become unavailable. These
two conditions, therefore, both increase the incentive for dliance formation and limit the pool of
attractive partners. This reasoning can be stated as follows:

Proposition 8: The formation of alliancesin an industry will slow with the decrease in the
number of non-allied firms.

Organizationd Limitsto Growth

The three basic drivers of aliance formation described above--exogenous change, inditutiona
bandwagons, and competitive bandwagons--each implied limits to the aliance wave that were externd
to firms and congdlations. In addition, the growth of congtdlations can be limited by interna
organizationd factors that reduce the net benefits of adding new members.

In the early stages of a group’s growth, the addition of members tends to support specidization and
divison of labor (Smith, 1776; Stigler, 1951; Rosenberg, 1994). But as the Size of a group increases,
the added benefit of a new member diminishes because of increased duplication. At the same time, new
cogts and risks arise with growth because greeter organizationa effort will needed to deal with rising
interna conflicts

A scarcity of management capacity is frequently emphasized by practitioners as a congraint on dliance
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formation. Negotiating each agreement requires greet effort, and mgjor aliances require the continud,
direct, and persona involvement of top management. These demands on management increase with the
gze of the group and the complexity of member interactions. Edith Penrose (1959; 1995) argued many
years ago that demands on management aso limit the Sze and complexity of asingle firm. In her view,
the finite 9ze and capatiilities of the top management team limit the amount of new activity afirm can
take on. These limits to growth aso apply to an aliance group, and are perhaps accentuated by the
personal bases of many interfirm partnerships (Kanter, 1994).

Furthermore, alarge number of players makes cooperation more difficult, due to higher levels of conflict
within the group (Oye, 1986). The earliest studies of internationd joint ventures found that conflicts of
interest between multinationals and locd partners increased the costs of using joint ventures(Stopford
and Wells, 1972; Franko, 1971). Similar conflicts of interest can arise whenever an dlianceis part of a
group of operations of one of the partners, but represents a salf- contained venture for the other partner.
Conflicts may aso arise when one of the partners has another dliance--that is, with athird firm:--that
influences the gods of the firgt dliance. Whatever the root causes, such conflicts of interest will add to
the coordination costs of the group.

These arguments lead to the following proposition:
Proposition 9: Coordination costs among firmsin a constellation increase with a group's

size, thus reducing the effectiveness of the group and limiting further expansion.

Two Cases from the Computer Industry

Given the newness of itstopic, this paper ams to develop arguments and hypotheses, not to test them
rigoroudy againg data. The ideas were developed from field-based research in the computer industry,
in particular in the fidlds of reduced ingructionset computing (RISC) and persond digital assstants
(PDAS). The argumentsiin this paper will be evaluated againgt examples from these two cases. (See
Appendix for data collection methods.) The reader does not need to know the technical details of these
indugtries, except for the following smplified facts and patterns.

Reduced Instruction-set Computing

RISC technology appeared on the market in the early 1980s as an dternative to existing microcomputer
technologies and promised more powerful and cheaper computers. But, regardless of the promises of
greater performance, the shift to RISC was anything but smooth. RISC computers required anew style
of microprocessor chip, new software, and new systems. For the most part, the new architectural and
software standards based on RISC were incompatible with the older technologies popularized by I1BM,
Apple, Intel, and Microsoft, and thousands of smaller hardware and software firms.

Almost from the gart, dliances and congtdlations were important in the RISC industry. They helped the
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lead firms penetrate markets, spread their technology, and promote their standard worldwide. Sun and
Mips, in particular, developed large congtdllations, each compaosed of ten to twenty important dlies and
over a hundred partners connected more loosdly to the lead firms. IBM and HP had smdler
congdlations; but they too competed using multiple partners. Motorola had its own congtellation early in
the battle, but later dissolved it and joined with IBM. Digitd did the reverse--it started asaMipsaly
and then broke off to form its own group. Further details about thisindustry and its technology can be
found in Gomes- Casseres (1992).

The spread of aliancesin RISC. After Mipsintroduced the first commercial RISC chip in 1985, HP
and Sun followed quickly, because the new technology promised to increase the power of workstations.
Sun dready had alarge congtelation of dlies, which for the most part stayed with Sun as the company
made the trangtion to RISC. Rivary among ACE, IBM, and HP thus led them to pursue smilar
drategies--inthis case, to form smilar types of dliance groups. Because of this pattern, the compaosition
of the congtdlationsin terms of the mix and sizes of members were closely matched. The pace and
character of dliance formation in thisindustry, therefore, seemed to be driven in part by imitation among
competitors. The competing congdlationsin thisfied in 1992 are shown in Figure 2.

Figure 2: RISC Constellations, 1992
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Early on Mips had recognized Sun's advantage in engineering and technica gpplications was difficult to
surmount. Mips thus emphasized workstations for commercid applications, afield in which Sun was not
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very active. At thetime, persond computers built with traditiond Intel or Motorola chips were used in
commercia applications. Over time, therefore, the Mips Strategy became one of introducing RISC to
the personal computer market.

The Mips congtellation expanded rapidly in 1991-1992, driven by the pursuit of firs-mover advantages
in RISC persond computers. Together with 18 partners, Mips launched the Advanced Computing
Environment (ACE) initiative in 1991. This initiative brought together PC giants like Compag and
Microsoft and aimed to develop acommon RISC architecture that could chalenge Intel. The ACE
congtellation exploded in size, reaching over 200 by early 1992; for the first time, adherents of Mips
subgtantialy outnumbered those of Sun.

The growth of ACE shook the industry. The Mips congtell ation appeared to chalenge Intel’ s dominance
of the microprocessor industry as no other firm had been able to do before. The Mips strategy amed to
erode Intd’ s advantage as well as to establish afirs-mover advantage among the competing RISC
architectures. This drategy ultimately falled, in part because of the limits to growth the congtdlation
encountered.

After therise of ACE, other RISC congtellations, too, became more aggressive in acquiring new
members. Sun aready had alarge congtdlation, and did not change its behavior to match that of Mips.
But IBM and HP did; both expanded their use of dliancesin 1991-1992, just when ACE was growing
rgpidly. HP and IBM aso established new organizations to govern their RISC congtdllations at about
thistime. And both began to target the personal computer industry, as ACE was doing.

IBM had earlier tried and failed to promote its RISC architecture without the aid of any dlies. In 1990 it
surprised the industry by forming the PowerPC congtdlation, with Apple and Motorola as core
partners. Multiple motivations lay behind these dliances; the threet of ACE' s growth was one. Apple,
for one, went in search of a RISC partner to match the moves of its PC rivasin ACE. It conducted an
extensive evauation of dl the RISC technologies available, and settled on IBM’s. Partly because
Motorola had been a close Apple dly for years, it too joined the new group.

The IBM group then grew to become the successor of ACE in chdlenging Intel. The PowerPC
congelation grew rapidly, in part by attracting members that broke off from other constellations. Bull
and Wang, for example, were among the firs to leave ACE and join IBM. Olivetti, which had left ACE
for DEC's Alpha, switched to IBM’s group in 1994.

Limitsto dliance formation in RISC. The growth of an aliance group was nowhere as rgpid asin the
case of Mips. In this group, as aresult, these limits arose early and with a vengeance, leading ultimately
to thefdl of ACE. First, Mips could not attract certain partners that were aready tied to other
competitors. Second, Mips managers were burdened by the management time and effort required to
manage their large and complex group. Third, the costs of rationaizing the group increased with growth,
in part because of the different goals of the partners.

In theory, collective governance structures of dliance groups can dleviate the management burden on
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individua companies, and to some extent they did so in the RISC industry. The 880pen organization,
for example, took over many of the RISC group governance tasks that otherwise might have falen on
Motorola. The Precision RISC Organization did the same for HP, as did the PowerOpen Association
for IBM, and SPARC Internationa for Sun.

But Mips faced an ingdious version of this problem and was not able to manage it successtully. This
smdl company at the center of a huge congtdllation was effectivey pulled in different directions by its
many partners. One of the strengths of the Mips group was the diversity of its membership; together
these firms helped Mips penetrate markets as varied as persona computers, graphics workgations, and
fault-tolerant computers. But this diversty aso led to conflicting demands on the Mips chip designers,
and helped ddlay completion of akey chip. That delay contributed to the collapse of ACE.

Persond Digitd Assgtants

PDAs burgt onto the market in the early 1990s. These hand-held € ectronic gadgets were one of the
firg ingdlments in the emerging business for multimedia products. They were intended to be part cdlular
phone, part notebook computer, part eectronic caendar, part information organizer, and part computer
game.

The product concept was not the only thing that was nove--so was the new industry’ s structure. From
the start, the business of developing, making, and selling PDAs was conducted through a thick web of
dliances. Congellations did not grow gradudly asthey did in RISC; ingtead, they arrived full-blown
with the first PDAS. As aresult, the organization and dynamics of the industry revolved around the
patterns of aliance formation and the competitive behavior of congtelations. The early history of the
industry and details of its products are in Gomes-Casseres and Leonard-Barton (1997).

The aggregate pattern of dliance formation in PDAs exhibits a classc cycle of rapid expansion followed
by stabilization, as shown in Figure 3. Though we have no comprehensive data for the years following
1994, we do know that severa of the aliances were dissolved, suggesting that the aggregate stock of
dliances might well have declined.
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Figure 3: Alliances and Product Introductions in PDAs, 1990-1994
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Alliance Drivers and Limitsin Computers

The higtory of dliance formation in the RISC and PDA industries can be used to evaduate the role of the
various drivers and limits identified in the first section of this paper. Of course, the narrow scope of the
evidence make any conclusions tentative and generdizations hazardous. Even so, the datawill help
illustrate how the theoretica congtructs apply and enable a preiminary judgement about the likely
dynamics of dliance wavesin the computer industry. My interpretation of the consgstency between the
nine propositions and the case evidence is shown in Table 1.



Table 1

Theoretical Perspectives Consistency with case evidence
and Propositions in RISC in PDAs

Responses to Environmental Change
1. Alliances are experiments in response to uncertainty Some Yes

2. Resolution of uncertainty limits alliance formation No Some

Insitutional Bandwagons
3. Firms imitate industry leaders No Some

4. Alliance wave shaped by industry and societal norms Some Some

Competitive Bandwagons

5. Rivals seek to match each other's capabilities Yes Some
6. Pursuit of first mover advantages drives alliances Yes Yes
7. Partner scarcity leads to pre-emptive alliances Some Some
8. Strategic gridlock limits alliance formation Yes Yes

Organizational Limits to Growth

9. Governance costs limit the growth of constellations Yes Some
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The firgt section of this paper outlined four distinct sets of arguments that were possibly useful in
understanding the dynamics of adliance waves. (1) organizationa responses to uncertain change; (2)
ingtitutiona bandwagons; (3) competitive bandwagons, and (4) organizationa limits to growth. Table 1
suggests that each of these schools of thought isin some way consistent with the case evidence; but the
competitive bandwagon arguments receive the most support, and the inditutiona bandwagon
arguments, the least. To judtify this conclusion, we need to examine each of the cdlsin the table. We
ghdl discussthe four sets of arguments in succession.

Responses to Change

Alliance formation in both industries appear to be aresponse to uncertainty in the environment, but in
the PDA much more so than in the RISC industry. In PDAS, there was great uncertainty regarding al
aspects of the business, including customer demand and product and process technologies. This
uncertainty was a function of the immaturity of the field, but o of the fact that the product was to
represent amerging of capabilities from different existing industries. Uncertainty and convergence
compounded each other, so that, although would-be PDA producers knew that they had to combine
technology and components from different industries, they did not know the precise “mix” of ingredients
needed for a successful product. As a consequence, they used dliances to experiment with different
MIXeS.

RISC technology, on the other hand, was not wholly new, but was intended to replace existing product
technologiesin ardaively wdl-established business. In fact, the technologica advance behind RISC
was made in the 1970s by IBM, which decided not to commercidize the technology for fear of
cannibdizing its exiging product lines. Even Mips, who revolutionized the industry by issuing the first
commercial RISC chip, sought to capture markets from established leaders (Sun, HP, and later Intel)
and designed its chip in such away that it could be manufactured by common semiconductor processes.
Still, RISC vendors faced uncertainties regarding the best strategies to convince customers to switch to
ther technology. In this sense, different congtdllations did experiment with dternative strategies.

The decline of dliance formation in RISC was probably not driven by the resolution of uncertainty as
much as by other factors discussed below. Some uncertainty regarding customer switching costs have
been resolved (they have proven to be very high), but this hasled to a different wave of dliances, such
as between Intel and HP, and between DEC and Microsoft. The purpose of these dliancesisto help
established the companies make a smoother transtion from the old technologies to the new.

In the PDA fidld, the hectic experimentation with widely different product desgns hasindeed led to
resolution of some of the uncertainties. Thisin turn hasled to the dissolution of severd dliance groups
(e.g., those of AT&T, Motorola, and IBM). Furthermore, some companies have issued new products
based on in-house capabilities, as might be predicted by a mode that sees aliances purdly as
information-gathering mechanisms (e.g. Sharp, U.S. Robotics). At the same time, the resolution of
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uncertainty hasled new companiesto enter the field--companies that learned through “vicarious
experimentation” on the sdelines. Some of these new entrants have used dliances to design, make, and
&l the product (e.g. Microsoft and Philips).

Inditutiona Bandwagons

The RISC and PDA evidenceis only weekly consstent with the propositions based on the ingtitutiona
bandwagons model. The most serious difference between the patterns in the data and the predictions of
the theory isthat the mode predicts that leading firms with high socid status are the “fashion setters’ in
an industry. In RISC and PDAS, asin mogt other indudtries, the leading firms in the industry were in fact
the last to form aliances.

The wave of dliance formation in RISC began with Mips--a start- up venture with no commercid
danding as of yet. Mips s early partners were big firms but which were not yet important playersin
RISC; many were mini-computer firms that were losing market share to stronger workstation vendors
(Prime, DEC, Semens, Nixdorf). The leading firmsin the industry were IBM, Intdl, and HP. All of
these followed, rather than led, the aliance wave; on the whole, they preferred to go it done.

Asagenerd matter, dominant firmsin an industry are usudly least likely to use dliances (Gomes-
Casseres, 1996). Alliances are much more typica among second-tier firms aming to catch up with
leaders, or second-movers struggling to overcome the advantages of firs-movers. These firms,
therefore, are indeed seeking to emulate the leaders as the indtitutional bandwagon model predicts. But
the organizationa choices they make are different from the leaders, because of the competitive
congraintsthey face. Alliances are ameans, not an end; indtitutiona forces here may help explain
copying behavior in terms of ends, not means.

Therole of inditutiond forces was probably stronger in PDAS. These products were widely seen as
technically advanced, creetive, and worthy of wide publicity; RISC, on the other hand, was an esoteric
technology of interest only to technica buyers. So, even the leaders in the computer industry wanted to
lay dam to the new territory. An ided way to do that was to declare an aliance with another leading
firm in acomplementary fild. The dliance between IBM and Bell South is an example of this pattern.
But, again, the pressure driving the bandwagon was the need to introduce a product, not the dliance
form itsAf.

Compstitive Bandwagons

The most important pressures driving firms to form dliancesin RISC and PDAS gppear to have been
economic, not inditutiona. With the exception of proposition regarding pre-emptive dliances, dl the
predictions of the theory were supported by the data.

Matching behavior. In both RISC and PDAS, rival congtellations sought to match each other’s
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capabilities. Success in RISC was thought to depend on a congtellation’s ability to excd in three parts of
the vdue-chain: (1) the design and production of the microprocessor; (2) the design, manufacture, and
sde of the computer system; and (3) the design and production of software. Every RISC congtdlation
eventualy had membersin each of these fields, and each congtdllation added members to strengthen its
position compared to the othersin each field.

The pressure to match the capabilities of rivals wasin some ways wesker in PDAS, in part because of
the uncertainties regarding the key success factorsin that industry. Some congtellations chose to develop
PDAs that looked more like hand-held computers, others devel oped PDASs that looked like advanced
cdlular phones, and il others thought of their PDA as afancy cdendar. Depending on thelr aim,
therefore, the congtellations assembled a dightly different mix of members. Even s0, because PDAS
represented the convergence of at least four industries: computer hardware, computer software,
telecommunications, and consumer eectronics--most constellations had representatives from each of
these fidds.

Firg-mover advantages. The pressure to form dliancesin pursuit of firs-mover advantages was strong
in both PDAs and RISC and contributed to a competitive bandwagon. Experience, scde, sandards,
and scope are dl important competitive factors in the computer industry, and have treditionaly led to
advantages for firms that were able to reach a critical mass before their rivas (Y offie, 1997).

Based on this experience, most of the PDA players thought that the timing of the introduction of their
product to the market was critical. An early introduction, they believed, would boost their recognition
and image; more important, it might help them set technicd sandards that would sustain their market
position as the industry matured. Conversely, alatecomer was likely to have to follow design standards
st by the first-movers, and might even have to pay roydties for technologies that had become
widespread. Many firms saw dliances as away to get a product to market quickly.

Similarly, RISC firms thought that the key to success lay in making their technology a standard in the
industry; Mips s explicit god was to make their “pervasive worldwide.” This meant that they had to
penetrate new markets quickly and decisively, so asto creete barriers to entry to late-comers. Thislogic
drove the Mips congtdlation to expand rapidly, and eventudly led to the formation of ACE.

Pre-emptive dliances. The evidence regarding pre-emptive dliances is weeker, perhaps because it is
not often reported in the public record. But pre-emptive aliance did occur in RISC and related fidds!
Motorola effectively blocked a 1989 licensing arrangement between Mips and Toshiba by intervening to

1. Inthe personal computer industry, IBM Europe noticed in the 1980s that in several cases, agents' or dealers
business with IBM significantly decreased after they were taken over or received equity investments from IBM
competitors. IBM therefore embarked on a defensive strategy to protect its accessto its agent channels. From 1987 to
1990, the number of IBM’ s equity alliancesin Europe jumped from 6 to 150, of which some 100 were for thistype of
channel protection. IBM typically purchased a 10 percent ownership in the agent and IBM remained a passive
investor without board representation; but it was able to defend its market position by blocking the moves of the
competitors.
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delay conclusion of the contract even after aletter of intent had been signed. Motorola, which had an
ongoing joint venture with Toshiba, daimed that it needed help in commercidizing its own RISC chip.
Asit turned out, Motorola and Toshiba never worked together on that chip, but Toshiba had been
preempted from joining Mips. As soon as the Toshiba-Mips ded had stalled, NEC jumped at the
chance to form an dliance with Mips. Tashibafindly joined the Mips group in 1991.

In PDAsthe fear of being locked out led to a dightly different type of behavior. Because of the
uncertainty regarding standards and features, many firms sought to hedge their bets by forming aliances
with multiple vendors or multiple technica standards. Their aim was not so much to lock out others, but
to avoid being locked out themselves. Sharp, for example, licensed the Newton PDA from Apple,
developed another one with Geoworks, and yet athird one using its own in-house technology.

Strategic gridiock. The race to build dliance groupsin RISC eventudly led to the reduction of available
partners, and limited the growth of the congtellations. For example, inits efforts to Sgn up amaor
Japanese semiconductor partner, Mips found its options limited because of the dliances that Sun and
Motorola had with, respectively, Fujitsu and Toshiba. One firm’s dliance strategy thus limited the
options available to a competitor. HP s options were even more limited than were those of Mips, asit
fallowed Sun and Mipsin building a RISC group; till, Hitachi was available. By the time DEC began to
look for partnersfor its Alphachip, it could only find Mitsubishi, a second-tier semiconductor producer.
IBM’s early efforts at finding a Japanese partner faced the same fate; only late in 1994 did Toshibaand
Hitachi sgn up asmgor dliesin the IBM group, and even then, they continued to hedge their bets by
maintaining their exiging dliances with Mips and HP, respectively.

The dliance wave in PDAs cameto ahdt in part because of smilar condraints. By 1994, dl the mgjor
players weretied up in PDA projects; those who were not, seemed to have made conscious decisions
to stay on the sddines. And, even before that aggregate limit was reached, averson of strategic
gridlock congtrained the growth of some congtellations. Lotus, for example, had developed one of the
most successful early PDAS in cooperation with HP, and wanted to form new aliancesto proliferate the
standard. HP disagreed and wanted to keep the PDA proprietary; this constellation never grew beyond
the itsinitia sze and eventudly was dissolved.

Organizationd Limitsto Growth

Asgde from such externa condraints, the growth of the congtellations studied were dso limited by risng
organizational costs and conflicts, particularly in the case of RISC.

Mips faced an inddious verson of this governance problem when it was pulled in different directions by
its many partners. One of the strengths of the Mips group was the diversity and size of its membership;
together these firms hel ped Mips penetrate markets as varied as personal computers, graphics
workgtations, and fault-tolerant computers. But this diversity dso led to conflicting demands on the
Mips chip designers, and helped delay completion of akey chip. That delay contributed greetly to the
collapse of ACE.
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Mips aso lost control over its dedtiny as its aliance network grew. Mips began by building its
congdlation carefully, and initidly had great success with this srategy. Asits partners came to include
giants such as Compag, Microsoft, DEC, NEC, and Siemens, however, it became unclear who wasin
control. Particularly after ACE was formed, the strategy seemed to be spinning out of control. From
then on, Mips s future depended on ACE, and ACE, in turn, depended on collaboration among a
handful of big players. In the end, a series of defections by Compag, DEC, and others doomed both
ACE and Mips.

Organizationa limits to the growth of constellations may be managesble, rather than absolute limits? In
the RISC field, the collective governance structures of some dliance groups served to dleviate the
management burden on individua companies. The 880pen organization, for example, took over many
of the RISC group governance tasks that otherwise might have fallen on Motorola. The Precison RISC
Organization did the same for HP, as did the PowerOpen Association for IBM, and SPARC
Internationd for Sun. Mips did not create such a governance structure for ACE, afact which may have
contributed to the failure of theinitictive.

Condlusion

The evidence congdered suggests that dliance waves are driven and limited by a multiplicity of forces.
Some pressures for dliance formation stem from the fundamental commercia task at hand, others arise
out of competitive jockeying among rivals, and still others may be reflections of fashion-like trends. On
the whole, we found ample evidence for rationd drivers--the “fad” has a definite “logic.” Furthermore,
we found more evidence that thislogic is rooted in economic exigencies, than in socid-psychologica
processes.

The limits to aliance formation which cause an adliance wave to crest can adso be found in competitive
processes. Again, declines in the formation of new dliances in our data do not seem driven by the
passing of afashion; instead, they stem from economic and organizationa condraintsto growth. Asa
result, the overdl “popularity” of aliances does fade in high-technology industry as awhole, even if the
wave crests in one or the other ssgment or the other. The same firms continue to form aliances, but only
when loca competitive conditions drive them to do so (cf. Garcia-Pont and Nohria, 1997).

The phenomenon of interfirm collaboration, in other words, gppears here to say, even if dliance usage

2. Inarelated businesses, IBM has been trying to deal with alliance management constraints by distributing the
burden among a number of executives. They partition the task of alliance management and delegate individual parts
to different middle-level executives. In each case, alliances are classified by their structure (for example, equity
investments, relations with original equipment manufacturers [OEM ], joint ventures, acquisitions) and each group is
managed by a different executive. Still, top management remains deeply involved in the most important rel ationships,
with individual managers acting as“champions” for specific alliances. Xerox and L otus, too, have designed
innovative structures to manage their alliance networks (Alliance Analyst, 1995).
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rises and fdls in one business after another. In industry after industry, therefore, dliances are likely to
transform the way firms compete. Strong externa pressures for dliance formation will often mean that
the rise of one congtdlation will lead to another. Internd limits to growth might give managers pause, but
these limits are unlikely to hdt the dliance wave until it has progressed far.

The processes andyzed here have important implications for the nature of competition. Collaboration
has become part of the very nature of competition and aliance formation is now part of the process of
growth and restructuring of industries. Contrary to the traditiona view in economics, collaboration does
not SO much reduce competition as transform it, making it at times more virulent than before (Gomes-
Casseres, 1996).

This paper has dready suggested severd avenues for further research. Each of the eight propositions
presented can be devel oped into specific hypotheses and tested with data. Furthermore, the arguments
in this paper, taken as awhole, suggest emphasize three features of dliances that have received
insufficient attention in the recent literature.

Thefirg of these featuresisther rolein the wider srategic interaction among rivas. This paper
explained how important such interaction can be to the formation and spread of aliances. Because of
the roles of dliances in drategic positioning, the explanation for any given dliance may not lienot inits
narrowly defined costs and benefits, and the evolution of an dliance may not be predictable from its
internal processes. Manageridly, too, the function of every aliance must be seen as part of a broader
business strategy. Kogut (1988) was among the first to recognize the strategic motivations for joint
ventures, and contrasted this with the transaction-cost and learning motivations. The recent literature has
focusad heavily on the transaction-cost issues and only a bit less on learning. It is now time for a deeper
evauation of how drategic interaction affects the use of dliances.

The second features of dliances that deserves attention is an old- but-forgotten one: their risks and codts.
In the 1960s, leading American firmslike IBM and GM shunned dliances, citing the risks of oss of
control and of conflicts of interest with partners. By the 1980s, these same firms have become voca
advocates of dliances. Academic research hasreflected this turnabout. Early studies (e.g. Franko,

1971) andyzed in detail the costs of joint ventures; much of the current research tends to downplay
costs and risks and overemphasize the benefits of dliances (Y oshino and Rangan, 1995). At the same
time, managers are often frustrated by the difficulty of managing dliances and usng them effectively. This
paper has shown that the costs of aliances can lead to declinein dliance usage in specific fidds. Future
research should aim to strike a better bal ance between the advantages and disadvantages of inter-firm
collaboration.

The third feature of aliances that deserves deeper research istheair influence on an industry’s structure. |
have argued here and elsewhere (Gomes-Casseres, 1996) that congtellations of alied firms represent
new units of competition and thet the rivalry among them differs from the rivalry among traditiona single
firms. If so, future research on aliances needs to step back from the trees to see thisforest. How do
dliances change competitive rivary in an industry? When are they anti- or pro-competitive? Do multi-
firm congtd|ations manage cgpabilities differently than do unified firms? Which has an advantage, when?
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What are the competitive advantages of groups and of firms competing as part of a group? Questions
such as these cannot be answered by studying dliances per se. The proliferation of aliances means that

collaboration is now part of the very fabric of competition in modern industry. We need to rethink how
dliances affect rivary and the reverse.
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APPENDIX

Data Collection Methods

The RISC datain this paper were collected in three phases. In the first phase, | surveyed press reports
using the Predicast PTS PROMT ont-line database, searching for articles within the computers and
auxiliary equipment (3573) industry classification using twelve key words: dliance, acquisition,
collaboration, consortium, cooperative, equity investment, joint development, joint production, joint
R&D, joint venture, licensing, and sourcing. | focused on the seven main RISC players listed below.
This phase of the survey covered the period up to 1990.

The second phase of the survey updated the database through the end of 1992. For that, | used a
commercid database developed by Itsunami, a Cdiforniafirm that monitors dliances in the informeation
technology industries. Smple gtatigtics on the digtribution of aliances across partners, type, and so on
confirmed that the profile of the aliances selected in this second phase corresponded closdly to that of
those sdlected in thefirg.

The third phase of data collection involved fidd interviews at the mgor RISC companies. My am here
was to confirm the accuracy of the survey data, to add aliances that were not reported in the press,
and, mogt importantly, to gain ingght into the characteristics and mativations for the dliancesin the
database. At this stage, | dso delved deeply into the industry literature and newdetters (e.g.
Microprocessor Report and Inside the Computer Industry) to learn about the key drivers of competition
and dliance formation in thisfidd. All indl, I interviewed 30 executives at five companies over a period
of 3 years, severa of them more than once.

The PDA datawere collected by mysdf and Dorothy Leonard-Barton, my co-author in a 1997 paper.
Wefollowed asmilar method asjust described. This database yielded 74 dliances, formed between
1989 and 1994.



