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on adjacent layers and lower if they produce on the
Abstract same layer or in layers further apart on the stack.

. . - This paper extends the study by Gao and lyer
In  Network-type industries companies can . . .
explore the existence of complementarities inmiffe ~ (2006) t0 Alliances in the software industry. Weeus

ways to create value and competitive advantage. th? same methodology to test if there is value in
Gao and lyer (2006) introduce a new alliances  between companies that produce

methodology, based on the Software Stack, and sho°MPlementary components of a network system.
that there is value in Mergers and Acquisitions p_plylng the event studles_methodology, we finditha
between companies that produce complementarya”'ances beftween companies that produce in thg sam
components of a network systems. We apply the sam@‘yer eamn hlgher abnormal returns, but as tham
methodology to a sample of Alliances and find that on the stack increases abnormal returns decreage. T

even though there is value in Alliances betWeenresult proves that there is some value in alliances
companies that produce in adjacent layers of the between companies that pr_oduce in adjacent Iayers_o
stack, abnormal returns are higher when both the stack, even though alliances between companies

participants produce on the same layer of the stack ~ that produce on the same layer seem to earn higher
abnormal returns.

1. Introduction 2. Complementarities in Software

_ _ _ _ _ Markets and the “Stack”

In network-type industries, particularly industries
in information technology and communications, Software markets present special dynamics that
decision_making and Strategy are Shaped by thed|St|ngU|Sh them from conventional markets. The
existence of Comp|ementarities and network effects'eXiStence of direct and indirect externalities tzsa
Some of the most prominent and successful incentives for companies to expand market shards an
companies in these industries follow a strategy of to am to connect to some degree with producers of
pursuing alliances, acquisitions and strategic cOmplementary products.
investments in businesses that are complementary to Network-type industries are defined by the
their own core business. existence of different components that have todseiu

Traditionally, companies form strategic alliances together but may be produced by different
to share resources, coordinate joint promotionarsh manufacturers USing different teChnOlOgieS. In ¢hes
production facilities, or deve|0p new products or industries systems have to be assembled. Network
technologies - Gulati (1998), Harrigan (1988) and effects across markets result in higher valuation f
Kale, Dyer & Singh (2002). In the software industry Products with larger complementary markets and
companies form strategic research partnershipst joi create incentives for producers of one good torente
product development, technology licensing and the markets for complements.
marketing and distribution agreements - Rao and Milgrom and Roberts (1995) define activities as
Klein (1994). Additionally, software companies complementary if increasing (doing more of) one of

pursue alliances with producers of complementary them increases the returns of (doing more of) thero
products, because it increases the value of their the idea in which “the whole is more than the afm

products. the parts” (i.e., the returns obtained from comtmni

In a study applied the Mergers and Acquisitions the activities are greater than the sum of thermetof
(M&ASs) in the software industry, Gao and lyer (2006 both activities in isolation). They also explainthe
provide evidence that there is value in M&As concept of network effects fits this definition of
involving firms that produce complementary complementarity and illustrate this with the exaenpl
components of network systems. They define that “the gains for computer users from focusing on
complementary components as products classified injust one or two standards is that it eases the
adjacent layers of the software stack and show thatdevelopment of complementary products including
abnormal returns around the date of the announdgemenPoth — software  (operating systems, operations
of the M&As are higher if acquirer and target produ ~ Software) and hardware.”



There are many ways in which firms can explore Hypothesis: The existence of complementary network
complementarities in network systems to create effects between participants in an alliance is aree
competitive advantages and value. Companies thatof value creation.
produce highly complementary components may want . . .
to integrate if customers value a more reliableéesys 3. Relevant Literature in Alliances

integration supplied by a single provider. Gao and  Ajliances between firms can be used to avoid the
lyer (2006) provide evidence that there is value in rigidity of mergers and acquisitions and to gainess
M&As  between  companies that produce to knowledge and skills otherwise not available.
complementary components of network systems. Thep|jiances can help firms to conserve resourcestesha
bundling of different _application categqrie_s into risks, gain information, access complementary
products, by promoting the standardization of resources, reduce product development costs, and
commands and functional interoperability, allow jmprove technological capabilities - Eisenhardt and
combined providers to offer a better service t0 Schoonhoven (1996), Kogut, (1988), Gulati (1995),
existing customers and to attract new customers thaqenderson and Cockburn (1994) and Powell, Koput
see value in the integration of compatible products gnd Smith-Doerr (1996).
Providing both components may offer opportunities A number of event studies document positive and
for the firm to enhance exchange benefits. significant announcement returns related to the
Gao and lyer (2006) apply the concept of software formation of strategic alliances and Joint Ventures
stack to define a measure of complementarity betwee \jcConnell and Nantell (1985) find significant wesalt
components of network systems. The concept of stackyains from Joint Ventures, and conclude that their
itself is an approach imported from the software yesyits support the hypothesis that synergy between
architecture, and then applied as a way to orgahize companies is a source of gain. In a study of gjiate
software industry by dividing it into layers thatea  non-equity alliances between high-tech firms, Chan,
complementary to each other. The stack is defined b Kensinger, Keown, and Martin (1997) find a day 0
the following layers: Hardware, Systems Software, return of 1.12%. Koh and Vankatraman (1991) find
Middleware Software, Applications Software and two-day average abnormal returns of 0.87%, in a
Services, as shown in Figurel. Each of thesegsample of Joint Ventures in information technology.
components is layered above the other, andthey also show that Joint Ventures have a greater
communicates through more or less standardimpact then other forms of alliances.
interfaces, with closer layers being more related t Previous papers have pointed several factors to
each other than layers that are further apart @n th explain the distribution of gains in alliances. nioi
stack. Software developers usually focus on ona or ventures are almost always associated to positive
few layers of the stack and rely on other develsper  siock market reactions - McConnell et Nantell (1985

provide the requisite functionality in other layers Woolridge and Snow (1990), Koh and Venkataraman
(1991).
‘ Senvice ‘ Alliances are also more valuable when the
| creation or the transfer of knowledge is involved.
‘ Application software ‘ Investments and outputs in R&D are subjected to
I severe moral hazard and adverse selection problems
‘ Middleware Services ‘ because of the inability of the parties to observe
I actions and accurately assess the value of thaioutp
‘ Systems Software ‘ Balakrishnan and Koza (1993). The costs of
) knowledge transfer can be particularly high for

innovative projects, for example involving new
product creation or new technology development.
Because of the contractual flexibility involved, to
Figure 1 — The stack enter into Alliances is more cost effective than
Based on the economic theory of M&As, when knowledge transfer is necessary - Chan,
complementarities, as defined by Milgrom and Kensinger, Keown, and Martin (1997). Therefore,
Roberts (1995), and using the methodology based oralliances that involve knowledge transfer may offer
the software stack presented in Gao and lyer (2006) participants greater value than other types oéiadies,
we investigate the role of complementarities in in which contracts are more easily written and
Alliances between producers of complementary enforced.
components of network systems. Formally, the Chan, Kensinger, Keown, and Martin (1997) do
hypothesis we test is: not find more value for alliances involving R&D
projects and those involving existing know/how,

‘ Hardware ‘




technologies or products. However, in a multivariat 4. Empirical Design and Sample
analysis, they conclude that alliances involving th

transfer or the pooling of a technology are better _We use the Stack Distance Index

valued when the partners are in the same indusary t (STACK_DISTANCE presented by Gao and lyer

a non-technical alliance. The opposite happened for(2006) to measure the relationship between both

alliances between partners of a different industry. Participants in the alliance. The index is defisdhe

They also find that alliances in high tech indestrare ~ Weighted sum of a coefficient that represents the

more valuable (significant abnormal return of 1.1p% distance on the stack between two different lagers

than those in low tech industries (insignificant Ndustry segments. The weights are equal to the

abnormal return of 0.10 %). product of t_he percentage of sgles of each firrthén
There is some evidence that smaller firms earncorresponding layer. The |ndexL|s cLomputed as:

higher returns in Alliances and this is especially

relevant for small entrepreneurial firms in the @l STACK_DISTANCE= Zz Pai PTjdij

of new technologies. However, there is also some =1 j=1

ambiguity in prior research. In some cases, mudch 0 \yhere,

the economic value created by the alliance is

appropriated by the larger partner - Alvarez and STACK_DISTANCEdenotes Stack Distance

Barney (2001). McConnell and Nantell (1985) obtain |ndex,

different results. They find that investors in the [ isthe number of layers of the stack,

smaller firm, on average, receive larger abnormal p,is the percentage of sales of the acquirer in layer
returns, but the absolute gains in shareholdereviau of the stack,

both partners are more or less equivalent. AlsanCh  py; is the percentage of sales of the target in lapér
Kensinger, Keown, and Martin (1997) conclude that the stack,
while smaller partners experience larger abnormald is a coefficient that assumes different values

returns than larger partners, the magnitudes of theaccording to the distance on the stack betweem laye
absolute gains are roughly equal. In contrast,rin a and layetj,

analysis of 60 non-equity alliances from the L L
information technology sector, Koh and Venkatraman and ) > PP, =1.
(1991) find that on average, the smaller partnénsga i=1j=1

more than the larger partner. Das, Sen, and Semgupt  \ye define the coefficiert; to assume the values
(1998) also find cumulative abnormal returns to be 1 5 3 4 and 5 if both participants focus onsheme

larger th_e smaller. .Kalaignanam, .Shankar and layer, one layer apart, two layers apart, threersy
Varadarajan (2006) point out that the divergentltes apart or four layers apart.

in prior studies can be attributed to heterogeniity
the focus of alliance agreements (e.g., R&D, The objective of this paper is to study the valtie o
marketing, and licensing). alliances in which either the participants prodoce
There is also some ambiguity concerning the the same or on different layers of the stack. ke t
financial status of the participant. Lerner and §éer  purpose, the standard event studies methodology is
(1998) find that the greater the financial resosroé ~ used. This methodology is based on the assumption
the technological partner, the fewer the contrghts that share prices are simply the present value of
allocated to the financing firm and the lower tizdue expected future cash flows to shareholders and that
of the partnership to this firm. However, Das, Sen, any changes in the company’'s prospects are
and Sengupta (1998) observe that the profitability =~ immediately reflected in its stock price. We measur
firms entering strategic alliances is negatively the effect of the announcement of alliances onkstoc
correlated with abnormal returns attributable to prices." Abnormal returns are calculated for a three-
alliance announcements. A possible explanation isday window centered on the announcement date of the
that cash— stretched firms are in a greater need oflliance, using a market model estimated from 281 t
inter-firm  collaboration. However, Campart and 31 days before the announcement date.
Pfister (2002), in a study applied to the We obtain the initial sample from the Joint
pharmaceutical industry, find that abnormal returns Ventures and Alliances Database from Securities Dat
are increasing with profitability. They argue tiadre Company (SDC, a product from Thomson Financial
profitable firms have increased bargaining powet an Www.thomson.com/ financial/financial.jspNe select
should be in a better position to appropriate gdar  all alliances with announcement dates between 1999
share of the surplus generated through the panipers and 2002 and require both the acquirer and thetarg

! A detailed exposition of the event studies methoglplcan be
found in Brown and Warner (1980, 1985) and MacKir{te997)



to have a primary SIC code classified as either
software, hardware, communications or services in
information technology, and at least one of theesid
to have one industry segment with an SIC
classification as software. Other requirements for
selection are that (1) both participants are public
firms, (2) both participants are listed on the CR®E
on the Compustat databases during the event
windows and (3) there are at least 75 trading days
during the estimation period window. For
simplification, we select alliances in which thene
only two participants. We then obtain data from the
International Data Corporation (IDC, www.idc.chm
that provides enough information to classify salas
the five-layer stack. The IDC market classification
allows the classification of sales as systems swfw
middleware software, applications software and
services. Our initial sample from SDC was comprised
of 1064 alliances. After applying the requiremeants
merging the sample from SDC with the information
obtained from IDC, our sample yields 103 alliances.
There are no Joint Ventures in our final sample.

To exclude the effect of firm and transaction
characteristics we consider the following control

proprietary technology, which increases their
bargaining power.

Participants Tobin g There is evidence that
profitability is negatively correlated with
abnormal returns around the announcement
date of the alliance. A possible explanation is
that firms with poor performance or cash-
stretched firms are in greater need of inter-
firm collaboration - Das, Sen and Sengupta
(1998). Tohin's q is defined as the ratio of
the value of book assets plus market equity
minus book equity to the value of book
assets.

Participants Leverage We investigate the
relationship between leverage and abnormal
returns. Firms that have higher leverage may
be rewarded by pursuing strategies of
forming alliances instead of acquiring other
companies or investing in R&D. Leverage is
calculated as the ratio of the firm’'s debt
(long-term + short-term + preferred stock) to
the firm’s book value of common equity.

variables:

From Compustat we retrieve values for book

Firm's Size Consistent with prior studies - assets, market equity, book equity, sales, earning
McConnel and Nantell (1985), Koh and before interest, taxes and depreciation, long-tebt,

Venkatraman (1991), Chan, Kensinger, debt in_ current liabilities and preferred stock —
Keown, and Martin (1997) and Das, Sen and redemption value.
Sengupta (1998) - we control for the size of  Table 1 presents the structure and statistics of ou
the firm by using the logarithm of the market sample. About 75.7% of the alliances in our sample
value of the firm at the time of the are technical alliances. We classify alliances as
announcement of the alliance. We obtained technical only if they exclusively involve technica
the market value of equity (MVE) from agreements. In a few cases the alliances involegd b
CRSP and it is equal to the number of sharestechnical and marketing agreemeﬁts.
outstanding times the price two days priorto  Table 6 (in Appendix) presents descriptive
the announcement of the transaction. statistics for the sample, considering all the alalgs
included in our analysis. We construct the measftire
as technical if they involve the possible the_; distance between both participants on the stack
pooling or transfer of technology, Licensing, using the STACK—D.ISTANCE fro”? Gao and lyer
Research and Development and teChnOIOgy(20_06). Because this index con5|d_ers the overall
transfer agreements - Chan, Kensinger, activity of the company, we also test if the resuate
Keown, and Martin (1997), Koh and |mprov_eo_l when we construct a measure based (_)nly on
Venkatraman (1991) and Das, Sen and thg activities of_the company that are mvo_lvedha
Sengupta (1998) thanpe. For this purpose, we askgd a third paoty
classify each of the participants in our sample of
Relative Size Smaller/Larger participait/e alliances on a stack layer according to their olthe
investigate if there is value in alliances alliance, base on the “Deal Text” provided by I0C.
between smaller partners and larger Table 3 describes the role of each participanthin t
companies.

Technical Alliance Alliances are classified

Lead. Larger firms can be expected to have 3 For example, in an Alliance announced in 02/09/19%9nkor

more bargaining power than smaller firms. technology Inc (ATI) and Synopsys Inc (SI) formesttegic
However, smaller firms may have access to alliance to provide joint marketing and libraryeitsing services in
the United States. “

2 We limit our sample to alliances announced undglénd of 2002
because we do not have data from IDC for more tegars.

“ For example, IBM has activity in all the five lageof the stack
but in one of the alliances in our sample, the camypprovides

only applications



alliance as classified by layer of the stack. Altricef

of the alliances

in our

sample

involve both

participants providing applications, or one promgli
applications and the other services.

Table 1: Summary statistics for the sample of
Alliances per year and Alliance Type

Exclusively Percentage

Year Freqg. Perc. Marketing Technical Technical
1999 26 25.2% 5 21 80.8%
2000 39 37.9% 9 30 76.9%
2001 9 8.7% 4 5 55.6%
2002 29 28.2% 7 22 75.9%

All 103 100.0% 25 78 75.7%

Table 2: Mean of Proportions of Sales in each of
the layers of the Stack - calculated using data fra
IDC and Compustat Segments

Hard. Soft. Sys. Middl. Appl. Serv.

YeI:Irls 13.200 86.800 16.962 14.799 52.536 2.499
N=206

1999 13.958 86.042 14.346  12.097 56.899  2.700
N=52

2000 8.597 91.403 20.340 15313 53.417 2.328
N=78

2001 17.962 82.038 3.786 23.055 54.026 1.170
N=18

2001 17.235 82.765% 18.852 13.969 46.975 2.960
N=58

Table 3: Function of each of the participants in tle
Alliance as classified by layer of the stack

No.Alliances Proportion
Hardware/Systems 1 1.0%
Hardware/Middleware 1 1.0%
Hardware/Applications 15 14.6%
Hardware/Services 3 2.9%
Sytems/Systems 0 0.0%
Sytems/Middleware 3 2.9%
Sytems/Applications 6 5.8%
Sytems/Services 1 1.0%
Middleware/Middleware 3 2.9%
Middleware/Applications 19 18.4%
Middleware/Services 6 5.8%
Applications/Applications 22 21.4%
Applications/Services 23 22.3%
Services/Services 0 0.0%
No. of Alliances 103 100.0%

5. Results

The values obtained for abnormal returns are
consistent with the findings of previous research.
Average cumulative abnormal returns around the
announcement dates of alliances for the entire Eamp
are 1.794% and significafitstat. = 2.917p < 0.01).

In Table 4, we also present abnormal returns when w
group alliances according to the distance on thekst
between both participants (as classified considerin
the specific role of companies in the alliance).e W
find that abnormal returns are higher when alliance
involve participants either on the same layer @& th
stack or on adjacent layers. When participantsoare
the same layer of the stack abnormal returns awaleq
to 3.457%(t-stat. = 2.705,p < 0.01) and abnormal
returns are 2.0169%¢-stat. = 2.136,p < 0.05) when
alliances are classified on adjacent layers. Fayela
distances abnormal returns are close to zero and
statistically insignificant.

Based on information obtained from the IDC on
market classification, software sales are claskiéis
systems  software, middleware software or
applications software. IDC also provides informatio
for sales on services. From the Industry Segments
database in Compustat, we obtain sales for hardware
from Compustat. For each transaction the
STACK_DISTANCE index is calculated. We then
run cross-sectional regressions of abnormal retoinns
the STACK_DISTANCE index and on the measure of
distance between participants, considering thei ro
on the alliance. The results of are presented ileTa
5. In accordance with the results obtained in newi
papers, we find an inverse relationship between
abnormal returns around the announcement of the
alliance and the size of the participant. We alad f
an inverse relation between abnormal returns and
profitability (t-stat. = 2.817,p < 0.01). Technical
Alliances earn significantly higher abnormal retirn
when compared with non-technical allian¢estat. =
3.982, p < 0.01) The other control variables —
Relative Size, Lead and Leverage — are insignifican
in explaining abnormal returns in our sample.

We find a significant inverse relationship between
abnormal returns and our independent variable k bot
in the case when we use tB&ACK_DISTANCHt-
stat. = -2.092,p < 0.05) and when we define the
distance between the role of both participantshim t
alliance (Alliance Distance]t-stat. = -2.056,p <
0.05) Even though there is a slight increase in the R
and F-statistic, a measure that takes into acoouigt
the part of the company that will be involved ire th
alliance does not significantly improve the results
seems that the market is rewarding the alliancedas
on the overall activity of the company.



We conclude that alliances have the largest value(2) and Model (4) the independent variable is dbiet defined as
when both participants produce on the same layer ofth€ distance on the stack between both particimetiording to
the stack and the value decreases has the distance their specific role in the alliance. This variabksumes values 1, 2,

the stack between participants increases.

Table 4: Abnormal returns and distance on the

stack between participants
Al

3, 4, 5 if participants are on the same layer efdtack or 1, 2, 3
and 4 layers apart.

6. Discussion and Conclusion

Our results are different from those obtained by

sample D=1,2 D=3,4,5
Gao and lyer (2006) for a sample of M&As. Gao and
N 206 142 64 . .
ACAR  L704%  2.524% 0477 lyer (2006) obtained higher abnormal returns when
SRR eneth AT acquirers and targets produce on adjacent lay#veof
t-stat 2017 3.324" 0.170

¥+ = p<0.01, ™ =p<0.05, * =p < 0.10.

stack and lower when both parts are on the same
layer. They also found that abnormal returns deserea
as the distance on stack between both companies

D=1 D=2 D=3 D=4 D=5 increases. Our results show higher abnormal returns
N 50 92 24 34 6 when companies enter into alliances with other
ACAR  3.457%  2.016%  0.586% -0.240%  0.897%  companies that have the largest proportion of dales
tstat 2708  2.13¢" 0.357 -0.160 0.323 the same layer of the stack, and abnormal returns

** = p<0.01, *=p<0.05, *=p<0.10.

Notes Alliances are classified according to the role esch
participant with reference to the layers of thecktalf D=1, then
the role or each of the participants is classiiedhe same layer. If
D=2,3,4,5, the role or each of the participantsléssified 1,2,3,4
layers apart.

Table 5: Cross-sectional regression, ACARS in
Alliances

decrease as the distance on the stack between both
participants increases. We conclude that theralisev
in alliances between complementary components of
network systems, but alliances between firms that
produce on the same layer of the stack earn higher
abnormal returns surrounding the day of the
announcement of the alliance.

The conclusion that alliances between similar

M?f)e' '\"(02(;9 M("s‘;e' M&‘;e' firms have higher value is consistent with restitisn
| 0110 0113 0110 o111 previous papers. Chan, Kensinger, Keown, and Martin
t t 3 3 . . . . . . . ..
ML oseif assf  @ess (e (1997) find that technical alliances involving fisnin
the same industry earn higher abnormal returnsy The
STACK_ 10,0169 0,018 find that alliances between firms in the same three
DISTANCE  (-1.979} (-2.002]" digit SIC code produce higher abnormal returns than
alliances between firms in unrelated industrieseyrh
Alliance 0.012 -0.011 provide evidence that the greater wealth impact in
Distance (-2.204)" (-2.056' these alliances can be attributed to a transfer or
pooling of complementary technology. For alliances
Log(MV) -0.004 -0.004 -0.004 -0.004 1 i H H
(1179) (1325  (1521)  (.739] between firms in the same industry, technical
alliances (licensing, research and development and
Log technology transfer) produce higher abnormal return
(R_elatlve 0.003 0.003 . 0 .
Size) (0.879) (0.842) For these alliances, abnormal returns are 3.5%ewhi
for non-technical alliances abnormal returns are
Lead 0.009 0.009 1.02%.
(05905 )  (0622) Previous literature explains why alliances
, between similar firms are more valuable. Alliances
Technical 0.047 0.044 0.049 0.046 . . )
(37178 (3545  (3.982°  (3.783" are often_ V|evv_ed as a _mechanls_m for r_educmg the
organizational inefficiencies associated with M&As
Tobin Q -0.003 -0.003 -0.003 -0.003 Williamson  (1989). While  these  "hybrid
(29547 (-2813]  (-2817]"  (-2.620] organizational forms" or "network organizations" do
§ 0010 0012 involve a mutual commitment that goes beyond the
SVEIR9S a3 (-1.423) usual market transactions, they also have lessdmpa
on the operations of participant firms than have
RA2 0.148 0.149 0.1383 0.1385 M&As. Participants can easily bring the partnerdbip
F-statistic 4.847 4.935 7.945 8.039 a halt, while the costs of divestitures are muahér.
N 206 206 206 206 Chan, Kensinger, Keown, and Martin (1997) conclude

** = p<0.01,*=p<0.05, *=p<0.10.
Notes In Model (1) and Model (3) the independent variabliéhes
STACK_DISTANCEas defined in Gao and lyer (2006). In Model

that alliances add the most value because thewallo
companies to maintain the focus of their business
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