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ABSTRACT

During the last years, networks of inter-organizational strategic alliances received both
managerial and academic attention. Alliance networks are a complex phenomenon that
still poses many questions. One of them is how to describe and explain their dynamics.
This article discusses results of our research on the dynamics of alliance networks with
focus on young technology-driven firms. We built on the literature about alliance
formation during the life-cycle of the company. In the past, authors have found a non-
linear pattern of alliance formation during the first years of a company's life and have
linked the pattern to a model of development stages.

In an exploratory study based on a sample of product driven nanotechnology
companies, we analyze the relationship between development stage and firm age and
find it to approximate a linear function. Firms differed in the time needed to develop
from one stage to the next. In order to describe these differences, we introduced a firm
specific variable called development speed, which turned out to be a function of certain
firm and industry specific factors. The factors with the strongest impact on devel opment
speed were maturity of applied technology and maturity of the target market. Our

results add to the understanding of network development and of its business-related
drivers.

INTRODUCTION

Inter-organizational cooperation and dliances of companies are topics that have
received lots of managerid and academic atention. In many cases, the dliances of a
firm can only be understood as an ensemble forming the dliance network of the given
entity. Today, the literature about dliance networks adds up to a substantid amount of
aticles, most being published during the last ten years. So far, many diverse factors are
known that shape dliance networks and many network properties tha influence
business success are identified. It has become clear that dliance networks are a multi-
facetted phenomenon.

According to Gulati (1998), one of the main objectives of current research on dliance

networks is to undersand their dynamics. Little is known about how networks evolve,



change and fdl agpart and what drives such processes. Network dynamics promise to be
a topic providing interesting ingghts but it is complex and difficult to handle
empiricaly. Researchers need to obtain longitudina data about the aliances of the focd
companies and numerous factors of possible influence on the network.

Neverthdess, there is a sgnificant number of sngle case sudies about the dynamics of
dliance networks that give firs hand evidence about growth, path dependence and
change processes (Hakansson 1992, Lundgren 1992, Hertz 1996). One of the few time-
dependent factors that were investigated systematically with quantitative studies was
firm age (Oliver 2001). Later, Klocke et a. (2002) refined the quditative understanding
of such phases with a detalled modd proposing development stages. We built on the
dudies of Oliver and Klocke et d. and concentrate our research effort on the following
questions: How quickly do alliance networks of young technology-driven companies
develop? What deter mines the speed of change?

Many previous dsudies on dliance networks have taken the semiconductor or the
biotechnology industry for andyss. In this paper, we investigate the dliance behavior
of nanotechnology companies. Nanotechnology is a buzzword summarizing different
technologies tha ded with dimensgons beow 100 hillionths of a meter (100
nanometers), which is about the dimenson of very large molecules. Nanotechnology
comprises many different sectors. It is heavily dependent on cooperation, yet has no
edtablished network dructures and, as consequence, its dliances are very dynamic.
Hence, the industry presents an intereting new test case for research on network

dynamics.

DYNAMICSOF ALLIANCE NETWORKS

In the literature, the terms "dliance’ or "drategic dliance’ ae used to describe
collaboration based on certan agreements or Specified gods. Gulati (1998) defines
"drategic dliances as voluntary agreements between firms involving exchange, sharing,
or co-development of products, technologies, or services” Mogt authors use the terms
dliance and drategic dliance interchangegbly. In this paper, we use the word dliance
ingtead of drategic aliance in the definition of Gulati.

Citing Gulati (1998) again, dliances "can occur as a result of a wide range of motives

and gods, take a variety of forms, and occur across verticd and horizontd boundaries.”



In the past, authors used various dimensons to classfy and compare dliances. In this
paper, we use the function of the partner in the value chain as proposed by Gemiinden et
a. (1992) for cdasdfication in order to determine the development stage of dliance
networks as suggested by Klocke et d. (2002).

While different inter-organizationd theories might be used to explain the formation of
dliances (Sydow 1992), it is the resource-based view and the knowledge-based view
that are most often applied today. In the resource-based view, firms might use dliances
to access complementary resources and to leverage interna resources better (Eisenhardt
and Schoonhoven 1996). According to the knowledge-based view, firms use aliances to
access knowledge, then interndize it by organizationd learning and findly use it
(Cohen and Levintha 1990).

A firm has normdly a set of rdationships and these rdationships are interconnected
(Blankenburg and Johanson 1992, Cook and Emerson 1978, Ritter 2000). This wider
gtructure of connected reationships has been termed network (Hakansson and Snehota
1995). Wasserman and Faust (1994) define a socid network as a "finite set or sets of
actors and the relation or relations defined on them". We were primarily interested in
dliance networks, which condst of organizations (typicaly companies) as actors and
the aliances among them asrelations.

Dynamics of dliance networks refers to changes in the set of dliances that are present
in a network. There are different gpproaches to investigate the dynamics of dliance
networks. One gpproach is to treat large networks as one system. Usudly this research
focuses on specid phases of network development like formation or change (Hakansson
1992, Hertz 1996, Doz et d. 2000, Human and Provan 2000). In this paper, we follow
another approach by giving mogt dtention to firmleve effects, which takes the
companies one by one for investigation of its networking behavior over time.

In the padt, authors have andyzed various facets of dliance network dynamics. As a
large variety of factors and reationships play a role, we introduce here a mathematica
notation based on our own theoretica work to shed some light into the subject. Let N(t)
denote the dliance network of a foca company at a certain point of its age (time t). N
can be understood as a multi-dimensiona vector that describes dl the detalls of the
dliances and dliance patners. If we use F(t1,t2) to describe dl formations of aliances
in the time intervd (t1,t2), C(t1,t2) to denote dl changes in exiding dliances and T(t1,t2)



to capture dl terminations of aliances. As a result, we derive a formula for the network
N at t, using basic reationships of network dynamics.

N(t2) = N(t1) + F(ty, t2)+ C(t1,to) - T(t,t2).
Capital letters are used for vectors (in n-space) and smal letters for regular numbers.
In this study, we use the typical approach in the literature to focus on the formation term
F and treat neither the change not the termination part. Note that only an understanding
of dl tems F, C and T will give the @mplete understanding of network dynamics. We
proceed by expressng aliance formation F with the current direction of formation
development D, the formation velocity p and the (small) timeinterval At = t; - t;:

F(ti,t2) = D(t1) - p(ts) - At
The direction part is normaized (ODO = 1). For large intervals At, the formula has to be
written as an integrd.
The formation velocity p is an dliance formation probability. While many authors like
Pisano (1990) andyzed the influence of internd and externd factors of formeation
probability, to our knowledge, the only detalled andyss about the influence of firm age
was done by Oliver (2001). Oliver showed that for young biotechnology firms,
formation probability p was a function of firm age t with inverted U-shape for the first
11 years and with a second increase afterwards. Building on the work of Nootebohm
(1999), Oliver interpreted this reaionship as the influence of learning cycles with
exploration and exploitation phases. However, eeven years may not be a congant for
al companies, industries and economic circumgances. We generdize Oliver's result by
daing that formation probability p is a function of some devdopment dage y of the
company (p = p(y)). Furthermore, the development stage y depends on t and possbly
some other factors x; (y = y(t,x1, X2,...).
The direction of development D captures the kind of dliances formed. In a rather static
picture, Geminden and Heydebreck (1995) showed that D was a function of firm
drategy. Kogut et d. (1992) and Gulati (1995) andyzed the influence of the past firm
network on the direction of deveopment D and concluded that foca companies favor
past dliance partners and companies close to them for new dliances. Powdl et 4.
(1996) detected a reinforcing pattern of R&D and nonR&D dliances. Klocke et 4.
(2002) showed that companies follow a particular pattern of forming technology-
oriented dliances firg and of market-oriented dliances later. Klocke et d. linked the



quditative pattern to the quantitative pattern found by Oliver (2001), hence the direction
of development D, like p, can be represented as a function of development stage y dso
(D = D(y)).

From the andyss of literature, it becomes clear that expressing the development stage
as a function of firm age and additiona factors has a key role for the thorough
understanding of dliance dynamics. If we know y = y(t,x1,X2,...), we will get the
direction of devdopment D = D(tx1,X2,...), the genedized dliance formation
probability  p= p(t,Xx1,X2,...) and, findly, the network formation term
F = F(t1,t2,X1,X2,...).

DEVELOPMENT SPEED
The network deveopment modds used by Oliver (2001) and Klocke et d. (2002)
describe exploration and exploitation phases in the deveopment of a firm. Their modds
can be linked to a generd growth modd for technology firms introduced by Kazanjian
(1988) and later tested by Kazanjian and Drazin (1989). Kazanjian and Drazin use four
devedlopment stages and give the average firm age in each sage for ther sample. From
ther data, we inferred our firg hypothess that lays the foundation for a definition of
devel opment speed.
Hypothesis 1. In good approximation, the development stage of a technology-
driven company is a positive and linear function of firm age.

Usng consecutive integers for the development sages y, this hypothess can be
expresed in a formula as y = at + yp, while a, yo = const. > 0. Regading the
development stage a foundation (intercept yo, foundation defined as start of busness
operations), Klocke et d. argued that companies typicdly enter stage 2 with foundation
yet this result was not reproduced for other industries (Kazanjian and Drazin 1989).

Kazanjian and Drazin observe that not al companies proceed linearly through the stages
but sometimes companies dide back to a lower stage. Thus there are (short-term)
devigtions from the formula However, it holds true for the long-term average
devedlopment of a company. Note that in the formula the dope a has the notion of
development speed.

The development speed a might be different for each company. Greiner (1972) argued
that companies in high growth indudries take development stages more quickly than



companies in low growth indudries Extending those thoughts, companies might make
the trangtion from a technology (or market) exploration stage to a technology (or
market) exploitation stage more quickly if the technology (or market) is more mature.
We generalized those arguments and posited
Hypothesis 2a: Factors at industry level might slow down or speed up the
progression of a company in the development stages.
It is known from Gundry and Welsch (2001) and Lee and Tsang (2001), that growth
drive of the founder, therr industry and business experience, fosters the growth of young
companies. In addition, Gemiinden and Heydebreck (1996) showed that employment of
venture cgpitd leads to an increese in the number of dliances. Unfortunately, the
literature does not seem to cover the digtinction between firm growth (i.e, network
growth) and development speed in detail. Although there is a difference between growth
and the development speed of the network, firmleve factors that influence growth
might gtill have an impact on the development of the network as well. We posit that;
Hypothesis 2b: Factors at firm level might slow down or speed up the
progression of a company in the development stages.
To summarize hypotheses 2a and 2b, development speed is given as function of other
underlying factors x; a firm or industry level @ = a(x1,X2,...)). Table 1 lists main factors
that might influence deveopment speed. Figure 1 summarizes the hypotheses in a

generd diagram.

DATA AND METHOD

Sample

To test the hypotheses, we analyzed companies that agpply nanotechnology to a
ggnificant extent, which typicaly includes those companies highly dependent on R&D.
Our sample comprises three man groups. components with nanogtructures or
nanoprecison (eg., smdl-dzed paint additives, smooth surfaces, molecular capsules for
drug ddivery); production techniques with nanoresolution (nanorobotics, nanoimprint
and extreme ultra-violet lithography for semiconductor production) and characterization
techniques with nanoresolution (scanning probe microscopy, electron  microscopy).

However, it is not necessary that the companies have aready sdes with these products.



Tablel. Variableswith potential influence on development speed

Additional Notation | Description

variable

Industry-level

Maturity of X1 Maturity of technology is based on expert interviews

technology with O for immeature and unexplored technologies and
1 for rather mature and explored technologies.

Maturity of market | x> Maturity of the market is based on expert interviews. O
denotes markets where the customers are not ready to
use the innovative product right away, whereas 1
stands for rather mature markets where customers can
esdly integrate the new product into their business.

Firm-level

Previous business X3 Previous business experience refers to busness

experience experience of the top management. The variableisO if
the top management has no previous business
experience and 1 if the whole management has
intensive previous experience.

Growth drive Xa Growth drive refers to the growth aspirations of the
top management. It is 0,5 for regular cases, O for
growth aversion of the top management and 1 for
exceptiondly high growth drive.

Activeprofessond | Xs The variable reflects whether the company has

financing professond financing partnersthat play an active role
in management control and counsdling like venture
cpitdigts usudly do. Thevaridbleis O if no such
financing is present and 1 otherwise.

Product focus Xe Product focusis 1 if the company concentrates on one
single product and O if the company lacks product
focus and pushes a huge variety of different product
ideas or product lines.

Direct sdes X7 The variable gives the percentage of salesthat are not

contacts done with mediators like wholesders or distributors.

Customer sharing Xs Customer sharing gives the percentage of sdlesthat are

done with the customer base of established partners as
dated by customer sharing agreements.




Figure 1. Theoretical approach
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The development modd that this study applies refers to product-oriented companies
(i.e, manufacturers) only. Consequently, wholesders, distributors, corporate business
development, venture capitdists and other types of service companies are not included
in our study. We sdlected cases that covered a wide range of ages and diverse sectors.
The find sample conssed of 11 companies from Germany and 2 companies from
Switzerland and the U.S,, with ages ranging from 1.5 to 12.5 years. The sample did not
contain any companies tha had undertaken any substantid merger and acquistion
activities that may have speeded up their development compared to their peers.

Little of the data we needed was available to the public because the nanotechnology
indudtry is quite young and fragmented. So we had to rey on multiple data collection
methods. The man information source were interviews, which we conducted with
suitable representatives of the companies. We used additiona data sources like expert
interviews, press aticles and Internet homepages to supplement the interview data

dafterwards.



Variables

The dependent variable of our mode is the current development stage of the company
network. We used the classfication of development stages that were proposed by
Klockeet d. (2002) and used the past and recent aliance formation activities of each
company to determine its development stage (Figure 2).

The phases were coded with increesng numbers from 1 for the beginning of the first
phase to 5 for termination of the last one. We used decimd point notation with a step
width of 0.25 to specify the position ingde the devel opment stage more precisdly.

The independent varigble of our model was firm age. Firm age was given in years with
aresolution of 0.5 years.

We used eight additiona variables to describe variance in development speed that were
dther inferred from literature or mentioned in our interviews (Table 1). Two variables,
maturity of technology and maturity of market, refer to the industry-leve. The
remaning SXx vaiables ae previous business experience, growth drive active
professional financing, product focus, direct sales contactsand sharing of customers.
They capture potentia firmleve factors influencing the development speed of the
companies. In generd, we used numbers from O (extensve) to 1 (intensve) as vaues
for the additiond variables. In cases when a firmlevel variable changed over the past
higory of the company, we used its average vdue weighted by the length of the
associated timeintervals.

Development stage at foundation is a vaiable that accounts for differences in the
dating point among our sample. It is an esimation referring to the dart of business
operaions with the same coding like for the dependent varidble. As in many cases, this
dtudtion dates back severd years. Here the information given by the interviewees
presents relatively crude estimates compared to the rest of the data.

Almogt al data was generated by rating schemes according to Table 1. In generd, it was
the interviewer who decided about the rating while comparing interview results and
additional data. The raw data was then compared across the companies to correct for
rating discrepancies.



Figure 2. Development stages based on alliance formation activities
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MODEL AND DATA ANALYSIS

We based the generad mode on the hypotheses from the theoreticd part above. In
addition, we assumed that the development speed a was a linear combination of the
underlying factors. We derived,

y=(ap+ asxg + ...+ agxg) t+ Yo

The formula is an equation tha is linear with respect to the firm age t. The dependent
vaidble is y (the current development stage) and yo is the development dage at
foundation. x; to xg are the additiond variables that influence the development Speed,
which is given by the whole teem in brackets. ap to ag are condants, which we
determined later by linear regression.

As the firg step of our andyss, dl additiond variables were normaized to an average
of 0 and a variance of 1. This had no effect on the shape of the modd, and adlowed us to
compare the relaive drength of influence on the development speed by looking a the
constants a; to ag. Thereby ag became the average devel opment speed.

As second step, we checked the corrdation matrix of the independent variable and all
additional variables (Table 2). We dropped highly correlated variables so that at the end
al remaining variables were independent.

Table 2. Corrdation matrix

y Yo t X1 X2 X3 X4 X5 Xg X7 Xg
y 1.000
Yo 0471 1000
t 0863 0.093 1.000
X1 0580 08380 0309 1.000
Xo 0199 0429 -0155 0417 1.000
X3 0735 0143 0700 0305 0220 1.000
Xa -017/5 0305 -0301 0144 -0241 -0311 1.000
Xg 0500 0217 02/0 0291 0262 0408 0348 1.000
X6 0430 0507 0284 0781 0340 0431 0150 0490 1.000
X7 0018 0071 -0182 0000 0282 0048 -0305 -0048 0049 1.000
Xg 0677 0503 0482 0439 0192 0342 -0076 0195 0009 -0.146 1.000
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Afterwards, we gpplied a transdformation (factoring out the sum in brackets) to obtan
the dandard form of a multi-dimensona linear equation. In subsequent regresson
andyss, we checked for normd digtribution of the resduals and dropped variables that
hed abnormaly high P-vaues.

RESULTS
Figure 3a shows aplot of current development stage y as afunction of firm age t.
The draght line in the figure is the result of a smple regresson with a,...,as = Q
which takes out the influence of the additiond variables x;. A linear reationship
between development stage y and firm age t seems to be a decent approximation (R =
0.75). However, some companies deviae dgnificantly from the draight ling, which
indicates that additiona factors need to be included in order to build agood modd for y.
All 8 additiond factors in Table 1 might help to explain the deviaions of he data from
the gtraight line in Figure 3a. We took out the two variables product focus and business
experience because they were highly corrdated with other varigbles. Product focus
corrdates strongly with technology meaturity (corr = 0.781), which makes sense because
in technologicad uncertainty companies might explore more than one product
opportunity. Previous busness experience of top management corrdates strongly with
firm age (corr = 0.700), which makes sense because most mature firms were started by
founders from technica fields without business experience but later additiona managers
with such experience get hired.
In the firg regressons with dl remaning variables, yp was set to the development stage
a foundation. We could not attain any stable results for this type of modd. A reason
might be that the estimated vaues for development stage a foundation were too crude.
We proceeded by making the intercept yp a constant to be determined by the regression.
Such an approach can be judtified because no companies in our sample sarted with a
merger or a large-scde spin-off and hence might have faced roughly smilar founding
conditions and devel opment issues.
In dl modds, high P-vaues above 05 for the variables active professond financing
and growth drive indicated that those factors had no significant explanatory effect.

11
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We dropped those variables and got the find modd with the equation

current development stage = development speed - firmage + 2.63,
where development speed = 0.12 + 0.06 maturity of technology + 0.08 maturity of
market + 0.04 direct sales contacts + 0.04 customer sharing.
The results are visudized in Figure 3b. The modd fits the actud daa quite well
(R = 0.95). This reault is in accordance with Hypothesis 1 that a linear relationship is a
good approximation for the reationship between firm age and current development
stage. Please note that we dd not intend to test whether some non-linear gpproximation
is even better and did not perform any analysisto do the test.
The intercept Yo = 2.63 gives the devdopment stage a foundation. The intercept seems
to be too high compared with the estimates of development stage a foundation ranging
from 1.5 to 2.5 with an average of 2.1.
The find model proposes an average development speed of ap=0.12 stages per year.
This trandates roughly into 20 years that the average company needs to reach the end of
Stage Four, which is the end of the firsg learning circle. This result seems to be high
compared with results of Oliver (2001) and Klocke et a. (2002) of about 11 years.
The low dope in the find mode seems to be related to the high intercept, and both
together may be caused by three very young companies in our sample (See data points in
the upper left corner of Figure 3b) that operate in an exceptiona sector with high
readiness and need for the product. The vaues in the varidble maturity of market might
not capture the cases wdl enough and may fal to compensate for the early deviation
towards high development dages. In addition, the results may be influenced by a
rdaivdy smdl sample dze of 13 and a predominance of mostly younger companies.
However, the gpplied linear regression is a stable technique that seems to have worked
well in giving the mgor trends for our limited sample.
The find modd contains four variables that account for differences in the development
gpeed among the companies. In accordance with Hypothesis 2a, there are industry-leve
factors namey maurity of technology and maturity of market that influence the
development speed. In accordance with Hypothess 2b, the find modd contains firm
levd factors as wel, namdy direct sdes contacts and customer sharing. These two
vaiables mediate market learning and growth. Overdl, the influence of market related
factors on devel opment speed predominate.
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CONCLUSION AND FUTURE RESEARCH OPPORTUNITIES
Our dudy darted with the research question how quickly dliance networks of young
technology-driven firms develop and what determines the speed of change. We gpplied
a framework suggested by Klocke et a. (2002) to distinguish development stages of
dliance networks and to measure the speed of change. Based on previous work by
Kazanjian and Drazin (1989) and Greiner (1972), we hypothesized that development
dage is a linear function of firm age and that development speed is a function of
different industry-level and firm-level variables.
We andyzed the network dynamics of a sample of nanotechnology companies to test
the hypotheses and obtained a mathematicd modd tha describes the reaionship
between devdopment dage and firm age in our sample. In a long-term view, the
rdaionship is wdl described by a linear function and the dope holds the notion of
development speed. Development speed depends on various industry-levd and firm-
level factors caled speeding factors. We identified four speeding factors that had a
ggnificant impact on development speed: maturity of technology; maturity of market;
and, to a smdler extent, direct sales contact and customer sharing. All speeding factors
are pogitively related to the devel opment speed.
In our sample, the firmleve factor product focus was highly corrdaed to maturity of
technology. Consequently, we could not test whether it has an additiond influence on
top of maturity of technology. The results did not support the influence of active
professond financing (eg., venture capitd) and previous professond experience of top
management. However, the number of observations in our sample was too smdl to rule
out their influence.
In concluson, the dliance network of a young technology-driven company has to go
through severa generd development phases. We see evidence that transtion speed
(development speed) depends mainly on the technology applied by the firm and the
chosen market. In addition, the company might speed up its development by
grengthening its learning. For example, faster market learning can be achieved by direct
sdes contact to customers (no intensve use of wholesaers, digtributors, etc) and by
agreements to serve established customer groups of dliance partners.
It is noteworthy that progression in the phase mode that we used describes an attitude

trandtion in the company from technology focus to market orientation (according to the
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definition of Narver and Sater 1990). Hence, development speed becomes a driver of
market orientation and vice versa. The factors influencing the development speed reved
that the drive towards market orientation has a strong component of market exposure. In
other words, market orientation is increased by market exposure. In Oliver's (2001)
interpretation, development refers to an initid learning cyde for the young company. In
consequence, development speed gets the meaning of learning speed, which is amilar to
the argument of increasing market orientation by market exposure.

Taken together with Oliver's (2001) intensty curve for dliance formation and the phase
modd of Klocke et d. (2002), the results of this study alow us to better understand the
timing of quatitaive and quditaive changes in the dliance network of young
technology driven, product-oriented companies. As mentioned in the theoretica part of
this paper, our modd for development speed is able to explan company-specific
variance of network development (Figure 4). Moreover, the mode can be used to
andyze generd busness devdopment of young companies because the dliance
formation activities that we examined relae directly to other busness activities, issues
and basic financids (Klocke et d. 2002).

It is important to differentiate between development speed and firm growth. A company
operding in a niche might develop a high speed and reach the end of development
Stage 4 quickly with only moderate employee and sdes growth. On the other hand, a
company with high Sze aspiraions might experience high growth in employees and
sdes but dill need many years to reach end of Stage 4. Moreover, development speed
and formation intendty are independent variables and have to be distinguished as wdll.
For example, a company might shift its dliance formation activities from research
indtitutes to companies yet hold the level of new aliances per year congtant.

Our rather exploratory study has to face some limitations because we based the andysis
only on redively few companies. In consequence, some speeding factors with actud
influence on the deveopment speed might have been not dSgnificant in our data and
were dropped. Furthermore, we might have missed some other speeding factors
dtogether even though our find modd explains dready 80% of the variance from the
draight-line mode.
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In further research, new factors might be identified by usng a larger sample and by
including more potential speeding factors. At the same time, a more comprehensive data
st might hdp to determine average development speed and individua development
dage at foundation more precisdly.

We assumed that the development phase is linear in firm age and that the development
goeed is a linear combination of the speeding factors. Although these are draight-
forward assumptions, they that might not hold a close ingpection. A larger, longituding
sample would be hepful to andyze the type of rdationship further, yet the gain in
further theoreticd underganding might be smdl. In addition, further research might
andyze why some companies dide backwards in their development stages before they
continue to progress as pointed out in the life-cycle literature (Kazanjian and Drazin
1989, Eggers and Leahy 1994).

Future research might answer as wdll, whether high development speed is coupled with
high formation probability. Do firms with high development speed build the necessary
dliances in a shorter time than ther peers, or do they use ther dliances more efficiently
S0 that less of them are needed?

In the theoretical part, the change term and the termination term in the generd formula
for network dynamics were mentioned. So far, change in aliances and their termination
have not been included in many studies about network dynamics (see Hertz 1996 for a
sudy that does include termination effects). These topics provide very different and
nove research opportunities while this study concentrated on dliance formation only.
Practitioners might learn from this sudy how important maturity of gpplied technology
and maturity (or readiness) of markets are for the quick development of their company.
Thus, such factors should play a big role when quick development (and profitability) is
imperative. After technology and markets have been chosen, the company can dill
increase its development speed by pushing technology and market learning. Two man
levers to be pulled for market learning are direct sdes contacts to the end users and

customer sharing agreements with established partners.
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