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This paper reporis the results of a study of new ventures which examine the relationships
between performance and the experience of a new venture’s management team, its choice
of competitive strategy, and its use of various cooperative arrangements. The findings of
the moderated regression analysis indicate that cooperative arrangements are most beneficial
to those new ventures whose management teams possess the most experience.

In recent years, increasing attention has been
given to the widespread use of strategic alliances
(Borys and Jemison, 1989) and cooperative
interorganizational relationships (Galaskiewicz,
1985; Oliver, 1990). This research has addressed
a variety of relationships ranging from mergers to
joint ventures to informal networking. However,
most of this literature has been based on research
involving large established firms. More recently,
researchers have recognized that small firms or
new ventures are also adopting cooperative
strategies with increasing frequency (Brokaw,
1993; Rothwell, 1991; Forrest, 1990). A variety
of reasons for the increased use of cooperative
arrangements in new ventures have been sug-
gested. These include the need to complement
existing internal resources, the need to quickly
gain the technical capabilities to compete in
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rapidly changing markets, and the desire to
minimize the fixed costs associated with acquiring
capital assets (Jarillo, 1989).

Researchers have suggested two different theo-
retical frameworks for analyzing the impact of
cooperative behavior on performance: transaction
cost economics and strategic behavior theory.
The transaction cost approach emphasizes cost
minimization by focusing on organizational and
contracting efficiency (Williamson, 1975). Willi-
amson argues that firms will internalize market
transactions through hierarchies as the cost of
transactions increase because of uncertainty or
investments in transaction-specific assets. This
framework suggests that cooperation could actu-
ally be detrimental to firm performance since
the transaction costs of cooperative arrangements
would be higher than internal transactions.

But Kogut (1988) argues that the strategic
behavior of the firms’ management team may
affect.the relationship between use of cooperative
arrangements and performance. According to
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strategic behavior theory, firms form cooperative
arrangements in order to maximize long-term
profitability by improving competitive position.
Consequently, strategic behavior theory predicts
that firms will engage in cooperative activities as
a means of achieving overall strategic objectives
regardless of its effect on specific transaction
costs. Furthermore, Jarillo (1989) argues that the
transaction cost approach underemphasizes the
intentions of management in determining the
benefits of engaging in cooperative strategy.
Jarillo suggests if managers can lower costs
through cooperation relative to competitors,
firms will be more profitable even though the
transaction costs of cooperating are higher than
building an internal hierarchy.

Both the transaction cost and strategic behavior
approaches suggest the effects of cooperative
behavior may be driven by the experience and
capabilities possessed by the management team.
For example, transaction costs can conceivably
be lowered if the management team writing and
enforcing the cooperative contracts is more
knowledgeable about competitive trends. Fur-
thermore, the risks of developing transaction-
specific assets can be reduced if the management
team possesses greater familiarity with the indus-
try, market, and/or the technology since other
potential applications can be more readily iden-
tified. Strategic behavior theory suggests that a
management team will choose partners and types
of cooperative activities in order to iraprove a
firm’s competitive position. More experienced
management teams are more likely to make
better decisions about such partners and activities.

Together these two theoretical perspectives
frame the central research question of this study:

Should inexperienced managers cooperate sim-
ply to gain new knowledge and experience, or
should they not cooperate unless they are
experienced enough to know what they don’t
know?

This paper addresses this question by reporting
the results of a study of new ventures which
examine the relationships between performance
and the experience of a new venture’s manage-
ment team, its choice of competitive strategy,
and its use of various cooperative arrangements.
In the following section the theoretical under-
pinning for this research is discussed, along with
the specific hypotheses tested. Finally, the results

of the analysis are presented and implications
for research and practice are discussed.

THEORETICAL DEVELOPMENT AND
HYPOTHESES

There exists a body of empirical research that
addresses both the transaction cost and strategic
behavior perspective in studying coopsrative
strategies by new ventures. For example,
Mosakowski (1991) found support for the trans-
action cost view that cooperation can be detrimen-
tal in an analysis of 122 entrepreneurial computer
firms. The analysis found that performance was,
in general, negatively associated with one type
of cooperative strategy, namely contracting for
R&D, sales, or service.

Other researchers, using strategic behavior
theory, found that management motivation and
capabilities are equally important for studying
the effects of cooperative behavior and should
be used to complement the transaction cost
approach. For example, Shan (1990) found that
firms with underdeveloped internal capabilities
were more likely to embrace cooperative behavior
because external market transactions with other
firms were more efficient than developing the
required assets internally. McGee and Dowling
(1994) found additional support for this hypoth-
esis in an empirical study of R&D cooperative
arrangements in high-technology new ventures.
Furthermore, a study by Dollinger and Golden
(1992) explicitly attempted, but failed, to find a
relationship between cooperative strategy and
performance in small firms. They speculated that
the experience of managers might be a key
determinant in the successful use of cooperative
strategies by small companies.

Strategic management literature also suggests
a linkage between management experience and
choices concerning both competitive and cooper-
ative strategy. Increasingly, researchers in strat-
egy have stressed the importance of a firm’s
unique resources, skills, and assets for achieving
competitive advantage (Barney, 1986, 1991;
Rumelt, 1991). In addition, a variety of studies
haveglinked internal organizational resources
to the successful implementation of different
competitive strategies (Govindarajan, 1988, 1989;
Hitt, Ireland and Palia, 1982; Miles and Snow,
1978; Snow and Hrebriniak, 1980; Thomas,
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Litschert and Ramaswamy, 1991). This research
suggests that since management’s functional
expertise often dictates an organization’s primary
distinctive competence it also influences the firm’s
choice of competitive strategy. Furthermore, this
research suggests that firms whose choices of
competitive strategy are more reflective of that
functional expertise will enjoy higher perform-
ance. For example, Snow and Hrebriniak (1980)
matched certain areas of managerial expertise to
the Miles and Snow (1978) strategic typology.
Specifically, they discovered that firms charac-
terized as ‘Defenders’ had greater expertise in
the areas of general management, production,
applied engineering, and financial management;
while firms characterized as ‘Prospectors’ placed
greater emphasis on the areas of general manage-
ment, product R&D, and basic engineering.
Thomas et al. (1991), in their study of 224
computer-manufacturing firms, found that the
performance of ‘Prospector’ firms was greatest
when the management team members had experi-
ence in ‘output’ functional areas such as market-
ing. ‘Defenders’, on the other hand, achieved
superior performance when the management
team possessed experience in ‘throughput’ func-
tional areas such as manufacturing.

Porter (1980), in presenting his generic strategy
typology, emphasizes the managerial expertise
requirements for successfully pursuing each strategy
type. For example, Porter (1980) states that
achieving differentiation requires creating some-
thing unique. Often, successful differentiation
strategies require that managers emphasize R&D
activities to develop unique products or services
and marketing activities to communicate uniqueness
to the marketplace. On the other hand, a
cost leadership strategy requires that managers
aggressively lower costs through scale economies,
cost control, and efficient production. The linkage
between Porter’s (1980) competitive strategy types
and management expertise in particular functional
areas has been shown in a number of studies
(Govindarajan, 1988, 1989; Gupta and Govindara-
jan, 1984, 1986). For example, using data collected
from 121 strategic business units, Govindarajan
(1989) found that functional experience in R&D
was positively related to the successful implemen-
tation of a differentiation strategy, whereas func-
tional experience in manufacturing was positively
associated with the successful implementation of a
low-cost strategy.

Taken together, these bodies of research suggest
the degree of management team experience in
functional areas such as marketing, R&D, and
manufacturing influences the strategic behavior of
firms. In our study we expected new venture
managers to choose cooperative strategies to
support their basic competitive strategies. For
example, we expected that managers successfully
deploying a differentiation strategy would typically
possess strong technical and/or marketing skills
and managers pursuing a cost leadership strategy
would possess strong manufacturing skills. Further-
more, we anticipated that new high-technology
ventures whose management teams possess more
functional experience in the area most closely
linked to the venture’s choice of competitive
strategy should be more successful in their use
of cooperative activities chosen to support that
strategy. More experienced managers should be
better able to recognize the benefits and potential
pitfalls of adopting cooperative behavior to help
improve their firm’s competitiveness.

Hence, more experienced managers would better
understand what they don’t know and what they
could learn from cooperation. For example, the
managers of new ventures emphasizing technical
differentiation who possess more R&D experience
should be better able to determine the strategic
advantages of licensing certain technical appli-
cations to help ensure their own firm’s competi-
tiveness. Likewise, a firm pursuing marketing
differentiation would more likely benefit from
various marketing cooperative arrangements if the
management team possessed more marketing
expertise. Finally, a reduction in potential trans-
action costs should occur in new high-technology
ventures whose management teams possess more
experience in the functional areas most important
for the effective use of a cost leadership strategy
such as efficient manufacturing.

These arguments can be summarized in the
following hypotheses:

Hypothesis 1:  New ventures emphasizing mar-
keting differentiation, and with more experi-
enced marketing managers, will show a greater
impact of marketing cooperative arrangements
on firm performance.

Hypothesis2: New ventures emphasizing tech-
nical differentiation, and with more experienced
R&D managers, will show a greater impact
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of R&D cooperative arrangements on firm
performance.

Hypothesis 3: New ventures emphasizing low-
cost production, and with more experienced
manufacturing managers, will show a greater
impact of manufacturing cooperative arrange-
ments on firm performance.

METHODOLOGY

The sample

This study examined the following three high-
technology industries; (1) communication equip-
ment and electronic components [SIC#s 3661,
3671, and 3678]; (2) office and computing
machines [SIC# 3571]; and (3) professional and
scientific instruments [SIC#s 3823 and 3825]
(U.S. Department of Commerce, 1983). The
National Science Foundation’s (NSF) definition
of high-technology industries was used. The NSF
defines high-technology industries as those with
firms that on average employ 25 or more R&D
employees per 1000 total employees, and that
devote 3 percent or more of total revenues on
R&D (Littler and Sweeting, 1990).

These industries were chosen for three primary
reasons. First, high-technology manufacturing com-
panies in these industries have similar capital assets
and other internal resource requirements. Second,
the selection of three similar, yet different,
manufacturing industries allows for greater general-
izability of this study’s findings while still controlling
for potential industry effects. Third, the National
Science Board has identified these high-technology
industries as three of the most important for
continued U.S. global competitiveness (National
Science Board, 1987).

New ventures were identified in these industries
from a list of all firms that executed an initial
public offering (IPQ) between January 1980 and
December 1989. The Investment Dealer's Digest
provides a listing of all these firms, along with a
brief description of their primary business.
We then examined the detailed registration
statements filed with the SEC of the selected
firms based on the following criteria. First, the
firm must have executed an IPO between 1980
and 1989. Second, the firm must have been
an independent start-up, since prior research
indicates | significant performance differences

between independent ventures and corporate-
sponsored ventures (Fast, 1981; Weiss, 1981).
Third, the firm’s year of incorporation must not
have been more than 8 years prior to the IPO
date, since prior research indicates that new
ventures take at least 8 years to achieve
performance levels comparable with mature firms
(Biggadike, 1976, Weiss, 1981). Fourth, the
firm’s founding management team must still have
been intact at the time of the IPO as discussed in
the ‘Management’ and ‘Statement of Ownership’
sections of the IPO documents. Fifth, the firm
must have been actually selling products, not
just conducting start-up R&D.

From this population of new ventures, 210
firms which met the aforementioned criteria were
identified. These firms were used for the final
statistical analysis. The sample size provided a
variable-to-observation ratio of roughly 10 to 1,
satisfying the most conservative multiple regression
requirements (Neter, Wasserman, and Kutner,
1990).

Data used in this study were collected directly
from the IPO statements, including SEC forms S-
1, S-18, and F-1. The use of IPO registration
statements as a source of data is considered
relatively reliable due to reporting requirements,
SEC scrutiny, and sanctions for falsification
(Marino, Castaldi, and Dollinger, 1989; Mosakow-
ski, 1991). Accounting data were recorded from
financial statements and accompanying footnotes
included in the filing documents. Other data, such
as the founders’ previous work experience and
cooperative arrangement usage, required a content
analysis of the SEC documents.

The variables collected from the IPO state-
ments included continuous measures of firm
performance, and control measures for size, age,
and industry. Additionally, the prior functional
experience (in years) possessed by its manage-
ment team was tabulated. Finally, categorical
measures of cooperative arrangements usage and
the firm’s choice of competitive strategy were
coded from descriptive portions of the IPO
documents. Each of the variable measurements
are discussed in Table 1 and provide a summary
of the independent variables.

Measures of performance

No commonly accepted set of performance vari-
ables or methods bv which new ventures should
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Table 1. Description of independent variables

Variable Description

MKTEXP Management’s combined years of

marketing experience

Management’s combined years of
marketing experience divided by the
number of managers

Management’s combined years of
technical experience

Management’s combined years of
technical experience divided by the
number of managers

Management’s combined years of
production experience

Management’s combined years of
production experience divided by the
number of managers

Indicated the use of external
marketing arrangement (‘1’ =
external marketing activities)
Indicated the use of external R&D
arrangement

(‘I’ = external R&D activities)
Indicated the use of external
manufacturing arrangement

(‘1" = external manufacturing
activities)

The firm’s year of incorporation

The total tangible and intangible
assets at the time of IPO

MKTAVE

R&DEXP

R&DAVE

MFGEXP

MFGAVE
MKTCOOP
R&DCOOP

MFGCOOP

YINC
ASSETS

be evaluated exist (Biggadike, 1976). Frequently
used variables include sales growth, employment
growth, asset growth, profitability, and return on
assets. Each variable has strengths and weaknesses.
Profitability, for example, is a commonly used
performance measurement in the management
literature since it purports to reflect aggregate firm
performance (e.g., Mosakowski, 1991; Smith,
Bracker, and Miner, 1987). However profitability
is dependent on sales and costs which are often
distorted due to changes in accounting procedures.
In addition, new high-technology ventures simply
do not have profit histories and are often not
expected to exhibit profitability during the initial
years of existence due to large initial capital
investments (Mosakowski, 1991).

Average growth in sales (SALES) was adopted
as the measure of performance since it has been
suggested that sustained growth in revenues is

often indicative of technical quality, market
acceptance, and ovecrall new venture success
(Feeser and Willard, 1990). Specifically, we
calculated a 3-year compounded annual rate of
sales growth for each firm. Annual sales included
all annual income generated for the provision of
goods and services, not including liquidation
of assets and other extraordinary items. The
following formula was used:

((Salesy/Sales, )

Average sales

- 1)100

growth =

where Sales; and Sales; were the annual sales of
the firm at the time of the IPO and the annual
sales 3 years prior to the IPO, respectively.

Measures of management experience

Two measures of management experience were
used in this study. The first measure was
intended to reflect the prior functional experience
possessed by members of the management team
in three functional areas: marketing, R&D,
and manufacturing. Management experience was
measured using an adjusted summation of the
total years of functional experience possessed by
each management tcam member in order to
reduce the potential bias of those managers
possessing considerably more years of experience.
This adjustment technique involved adding the
years of experience to the mean of the subsample.
Each year beyond was proportionally adjusted
so the years falling one standard deviation from
the mean equalled zero. All subsequent years
were also assigned a value of zero.

The second measurc of management experience
was intended to correct for the number of members
in each management team. An ‘average’ measure
was calculated by dividing the team’s total years
of experience by the number of management team
members, The adjusted summation was used as
the denominator in this proportion to correct for
potential bias in teams with relatively well-
experienced individual managers.

Measures of cooperative arrangement usage

Based on prior research (Forrest, 1990; Porter
and Fuller, 1986; Oliver, 1990; Borys and
Jemison, 1989), cooperative arrangements were
defined as any of the following activities: Collab-
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orative Arrangement—a noncontractual agree-
ment between the new venture and another
company to collaborate on certain functional
activities; Licensing Arrangement—a contractual
agreement by which the new venture is granted
access to another company’s functional resources
through a license; Contractual Arrangement—a
legally binding contractual agreement that allows
the new venture to pay another company to
perform certain functional activities; and Joint
Venture—an independent third enterprise formed
by the new venture with another firm to perform
or develop certain functional activities. These
arrangements represent a continuum from infor-
mal collaborative arrangements to more formal
joint ventures where assets are contributed by
both parties who also share the risk.

The use of cooperative arrangements in the
functional areas of marketing, R&D, and manu-
facturing was coded using three dichotomous
indicator variables (e.g., ‘1’ = use of cooperative
arrangement). Identification of key phrases in
the IPO documents served as the basis for this
codification. For example,

To this end, the Company has entered into
agreements with Central Supply for the distri-
bution of the ‘EAGLE/ONE’.

was indicative of a firm engaged in marketing
cooperative arrangements.

Measures of competitive strategy

Porter’s (1980) strategic typology, slightly modi-
fied, was used to classify the new venture’s
competitive strategy. Three basic types of com-
petitive strategy were recognized: marketing
differentiation, technical differentiation, and cost
leadership. A firm’s choice of competitive strategy
was coded after a thorough review of the IPO
statement, with special attention given to the
information contained in the IPO document’s
‘Market’ and ‘Strategy’ sections.

Key phrases contained in the IPO documents
were used to identify a firm’s choice of competi-
tive strategy. For example, the following phrase
was indicative of a firm’s emphasis of the
technical features of their products primary
differentiating factors:

The Company believes that its advanced techni-
cal features are the primary competitive factors

that customers desire. To this end, the 1020
series has been developed with state-of-the-
art components to insure that the Company
maintains its technology leadership role.

Similarly, the following phrase was reflective
of firms whose primary differentiating factor was
marketing capabilities:

Our well-trained sales force gives the Company
a decided competitive advantage.

Finally, the IPO statements of firms competing
with lower costs contained phrases such as:

The EAGLEIONE, at present, appears to
enjoy a price advantage over the equipment of
most other manufacturers.

Since this classification process relied on the
judgement of the researchers, a second coder
(not familiar with the hypotheses being tested, but
trained in strategic management) independently
classified the competitive strategy of a subsample
of the data base by content analyzing the
IPO statements of 52 new ventures. The two
researchers agreed on the strategic emphasis
classifications in nearly 90 percent of the cases.
The interrater agreement produced a Cohen’s
kappa = 0.83 (Holsti, 1969).! Disagreements
were resolved by reexamining the IPO documents
and determining if one of the researchers
overlooked a key piece of information.

Control variables

Year of incorporation (YINC) and total assets
(ASSETS) were chosen as controls for timing
of entry into the industry and size effects,
respectively. These measures represent a number
of possible scale and size effects which can
influence a firm’s performance, such as learning
curve effects and economies of scale.

!The results of a second study conducted by the authors
corroborated the strategic emphasis classifications used in this
research. The focus of the other study differed from the
research described in this paper but both samples contained 38
common firms. The second study used primary data and the
survey instrument contained questions concerning a firm’s
competitive strategy. Of the 38 common firms, 32 identified
strategy classifications identical to the classifications used in
the current study. In the six responses that differed, the survey
respondents stated that R&D and marketing differentiation
were equally important components of their firm’s competitive
strategy. In any event, the strategy classifications were the
same in nearly 85 percent of the cases.
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Data analysis

To test the hypothesized relationships between
performance, prior functional experience, and
the use of specific types of functional cooperative
arrangements given the venture’s choice of
competitive strategy, the data base of 210
firms was divided into three subsamples. These
subsamples reflect the venture’s choice of com-
petitive strategy and included marketing differen-
tiation (n =71), technical differentiation
(n = 92), and cost leadership (n = 47).

Moderated regression analysis was used to test
individual hypotheses since they suggested that
the relationships between individual variables
and new firm performance was moderated by an
additional independent variable. A number of
authors (e.g., Schoonhoven, 1981; Darrow and
Kahl, 1982; Covin and Slevin, 1989) advocate
the use of moderated regression analysis when
investigating contingency relationship since it
allows the interaction terms, which are implied
in all contingency relationships, to be explicitly
examined. According to Arnold (1982), moder-
ated regression ‘provides the most straight for-
ward and the most general method for testing
contingency hypotheses in which an interaction
is implied’. Moderated regression is generally
regarded as a conservative method for identifying
interaction effects since the interaction terms are
not tested for significance until the main effect
independent variables are first entered into
the regression equation. Hence, the interaction
effects are found to be significant only if it adds
to the main effect regression model’s explanatory
ability (Covin and Slevin, 1989). Third, partial
F-tests for increments in R? for cross-product
terms are valid even when the terms are
correlated, thus minimizing the effects of serious
multicollinearity (Cohen and Cohen, 1975). The
basic form of the regression equation for the
first two hypotheses was:

Y = Bo + BiXi + BaXiz + BaXis + BaXis +
BsXiaXis + €

where:

Y = average sales growth (SALES)
Bo = intercept -

B: = year incorporated (YINC)

B, = average assets (ASSETS)

cooperative arrangement usage, either:
marketing cooperative arrangements
(MKTCOOP),
R&D cooperative arrangements
(R&DCOOP), or
manufacturing cooperative
arrangements (MFGCOOP)

prior functional experience, either:
marketing experience (MKTEXP or
MKTAVE),
technical experience (R&DEXP or
R&DAVE), or
production experience (MFGEXP or
MFGAVE)

interaction term.

Bs

Bs

Bs

In the analysis of the data, partial F-tests on
the cross-product terms were initially performed
to determine if the hypothesized interactions
were present. If the interaction term proved
significant, two lines representing the two sepa-
rate response functions were plotted. In one, the
cooperative arrangement usage variable = ‘I’,
and in the other, the variable = ‘0’. The low
and high endpoints of the two lines were placed
at zero and two positive standard deviations from
the mean, respectively. Considering a normal
distribution, this range included roughly 95
percent of the sampled ventures.

To help control for the effects of other variables
in the equation that were not of primary interest
(e.g., year of incorporation), the mean values
were multiplied by the respective coefficients
and summed to form the Y-intercept. This
procedure created a graphical representation of
the differences in the slope and intercept of the
response function when the moderator effects
were present (i.c., cooperative arrangements
usage = ‘1’) and was used to determine if, in
fact, the successful use of cooperative arrange-
ments was moderated by the amount of experi-
ence possessed by the management team.

After the models were developed, diagnostic
tests were administered to ensure that the data
were appropriate for multiple regression analysis
and the regression models fit the data. Specifi-
cally, plots of the residuals revealed that a natural
logarithmic transformation of the dependent
variable was warranted. Studentized Deleted
Residuals and Cook’s Distance Values were used
to determine that no influential outliers were
present, Variance Inflation Factor analysis pro-
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Table 2. Descriptive statistics

Marketing Technical Low-cost
differentiation  differentiation production
Total sample subsample subsample subsample
(N = 210) (N=T1) (N=9) (N = 47)
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Average assets ($000) 21,274 93,965 9,086 8,075 26,437 115,631 26,690 106,307
3-year average sales ($000) 14,464 27,632 11,391 15,553 15,773 34,920 16,228 32,425
Average sales growth (%) 156.8 177.2 1543 167.2 111.2 1619  203.5 206.2
Marketing experience (years) 9.4 9.0 8.6 73 8.6 8.9 11.7 104
Technical experience (years) 10.2 7.8 10.7 7.8 11.0 8.3 8.6 6.5
Production experience (years) 6.8 7.0 59 53 7.2 7.1 7.2 74

vided evidence that multicollinearity among the
independent variables was minimal. Finally, an
ANOVA was performed on the sample of new
ventures to detect performance differences across
the three industries. No significant industry
effects were detected.

RESULTS

Table 2 provides the key descriptive statistics
from all three subsamples. Table 3 presents the
correlation table and Tables 46 present the
regression results.

Table 4 provides the regression results used to
test Hypothesis 1. The year of incorporation
was consistently, positively, and significantly

Table 3. Pearson correlations?

(p < 0.01) associated with average sales growth.
This finding was expected since later-entering
firms in an industry are typically smaller than
incumbent firms. Therefore, the smaller firms
should realize higher relative sales growth simply
because it can experience rapid initial growth
yet remain quite small compared with older,
more established competitors.

Hypothesis 1 predicted the use of marketing
cooperative arrangements would enhance the per-
formance of ventures pursuing marketing differen-
tiation and whose management teams possessed
relatively more marketing experience. The
MKTCOOP term coefficient in Model la was
statistically significant and positive, indicating that
marketing cooperative activities were beneficial
to all fims emphasizing marketing capabilities.

Variables 1 2 3 4 5 6 7 8

1. 3-year average sales growth (log %)

2. Year incorporated 0.25%**

3. Average assets ($000) 0.06 -0.13

4, Marketing experience (years) 0.10 006 -0.10

5. R&D experience (years) 007 -0.01 -0.13 0.25***

6. Manufacturing experience (years) 0.16* -0.03 -0.09 0.44 0.41***

7. Marketing cooperative arrangements 0.26*** 0.10 0.03 0.09 -0.13* 0.09

8. R&D cooperative arrangements —0.33***  0.02 0.16* -0.17 -0.06 -0.16* —0.24***

9. Manufacturing cooperative 0.18** 0.28 0.07 0.04 -022 -0.05 0.23*** -0.19**
arrangements

*N =210

*p <0.05 ** p <0.01; *** p <0.001
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Table 4. Results of regression analysis: Marketing differentiation subsample (N = 71)

Marketing experience X Marketing cooperative activities = Average sales growth

Model 1a Model 1b Model 1c Model 1d Model 1e
Intercept —5.044 -5.055 -5.224 -5.058 —4.598
(4.192) (4.214) (4.006) (4.219) (4.115)
YINC 0.114* 0.116* 0.127¢ 0.116* 0.116*
(0.052) (0.053) (0.050) (0.053) (0.051)
ASSETS 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
MKTCOOP 0.547* 0.509 0.410 0.525 0.415
(0.278) (0.305) (0.467) (0.306) (0.433)
MKTEXP 0.018 0.126**
(0.026) (0.028)
MKTAVE -0.091 -0.215
(0.152) (0.487)
MKTCOOP-MKTEXP 0.146**
(0.058)
MKTCOOP-MKTAVE 0.630*
(0.326)
R? 0.1855** 0.1933** 0.2856** 0.1913** 0.2484**
*p < 0.05; ** p < 0.01; *** p < 0.001
Table 5. Results of regression analysis: Technical differentiation subsample (N = 92)
R&D experience X R&D cooperative activities = Average sales growth
Model 2a Model 2b Model 2¢ Model 2d Model 2e
Intercept -5.798* -5.736* -5.784* -5.709* —-6.825*
(2.538) (2.553) (2.457) (2.543) (3.580)
YINC 0.128*** 0.127** 0.130*** 0.126*** 0.142°**
(0.032) (0.032) (0.031) (0.032) (0.031)
ASSETS 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
R&DCOOP —-0.661*** -0.668*** ~1.388*** —0.652*** ~1.373***
(0.199) (0.200) (0.432) (0.199) (0.323)
R&DEXP 0.005 -0.018
(0.011) (0.013)
R&DAVE 0.040 -0.028
(0.044) (0.049)
R&DCOOP-R&DEXP 0.060**
(0.021)
R&DCOOP-R&DAVE 0.286**
(0.103)
R? 0.2075*** 0.2097*** 0.2767*** 0.2152%** 0.2812***

*p <0.05 **p <0.01; *** p < 0.001
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Table 6. Results of regression analysis: Cost leadership subsample (N = 47)
Manufacturing experience X Manufacturing cooperative activities = Average sales growth

Model 3a Model 3b Model 3c Model 3d Model 3e
Intercept -5.317 —5.099 -1.955 -5.174 ~1.920
(4.193) (4.236) (4.372) (4.254) (4.362)
YINC 0.135* 0.131* 0.077 0.132* 0.076
(0.054) (0.055) (0.059) (0.055) (0.033)
ASSETS 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
MFGCOOP —0.800* -0.747* —0.112 —0.772* —-0.516
(0.359) (0.373) (0.675) (0.374) (0.685)
MFGEXP 0.010 0.101*
(0.017) (0.046)
MFGAVE 0.032 0.421*
(0.106) (0.185)
MFGCOOP-MFGEXP 0.106*
(0.050)
MFGCOOP-MFGAVE 0.678*
(0.306)
R? 0.1351* 0.1405 0.2075* 0.1366 0.2108*

*p < 0.05; ** p < 0.01; *** p < 0.001

However, because interaction effects between the
level of marketing experience and marketing cooper-
ative arrangements were anticipated, a simple
examination of the MKTCOOP term’s coefficient
did not suffice. To examine the hypothesized
relationships, the interaction terms in Models 1c and
le were examined. The MKTEXP-MKTCOOP and
the MKTAVE- MKTCOOP coefficients were both
significant (p < 0.01 and p < 0.05, respectively). In
terms of additional contribution to the main effects
model’s adjusted R%, the cross-product terms
explained an additional 0.09 and 0.05 of the variance,
respectively.

This method of analysis confirms the desir-
ability of adding interaction terms to the main
effects models, but does little to explain how the
additional variable influences performance. To
investigate this phenomenon, separate lines rep-
resenting the two sets of response functions were
graphed. In one, MKTCOOP = ‘1’, and in the
second, MKTCOOP = ‘0’. The management
teams of this subsample of ventures possessed,
on average, 8.6 years of combined marketing
experience, so.the low.and high endpoints.of the
two lines representing the response functions
containing the measure of aggregate marketing
experience were set at 0 and 23 (0 and the mean
plus two standard deviations, respectively). The

low and high endpoints of the lines representing
the response functions containing the proportional
measure of marketing experience were set at 0
and 3.8 (0 and the mean plus two standard
deviations, respectively). This procedure enables
visual inspection of the difference in the slopes
and intercepts of the response functions when
marketing cooperative arrangements were present
(i.e., MKTCOOP = ‘1’) and it also determines
if, in fact, marketing cooperative arrangements
did improve new venture performance by leverag-
ing prior marketing experience possessed by the
firm’s management team.

Figure 1 illustrates how the slopes and inter-
cepts differ when MKTCOOP = ‘1’. These
graphical depictions show that the intercepts are
higher when marketing cooperative arrangements
were used. More importantly, inspection of the
lines reveals that the use of marketing cooperative
arrangements is associated with substantially
higher performance when the management team
possesses relatively more marketing experience.
Hence, the first hypothesis was supported since
the results suggest that the relatively more
experienced management teams were better able
to identify and exploit the advantages of engaging
in marketing cooperative behavior than were
their less experienced counterparts.
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performance.

Note: Experience = the adjusted summation of total
years of marketing experience possessed by the
members of the management team. n = 71.
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Figure 1b. Interaction  effects of  marketing
cooperative  arrangements and expericnce on
nerformance

Note: Experience = the adjusted summation of total

years of marketing experience possessed by the

members of the management team divided by the
number of managers. n = 71.

The regression results used to test the second
hypothesis are presented in Table 5. Again, the
year of incorporation was the only statistically
significant control variable. Hypothesis 2 pre-
dicted that the use of R&D cooperative arrange-
ments would be associated with higher average
sales growth of ventures emphasizing technical
differentiation and whose management teams

possessed relatively more technical expertise.
Although the R&D cooperative arrangement
term’s coefficient in Model 2a was significant
and negative, indicating that R&D cooperative
behavior detracted from performance, the
hypothesis was still supported since the cross-
product variables (i.e., R&DEXP-R&DCOOP
and R&DAVE-R&DCOOP) were significant and
positive (p < 0.01) (Models 2c and 2e). In terms
of additional contribution to the main effects
model’s adjusted R%s, the interaction terms each
explained an additional 0.07 (p < 0.01) of the
variance.

Graphical representations of the interaction
effects clearly illustrate that the use of R&D
cooperative behavior is associated with substan-
tially higher performance when the management
teams possess relatively more technical experi-
ence (Figure 2). The management teams of the
ventures competing through technical differen-
tiation possessed, on average, 11 years of
combined technical experience, so the low and
high endpoints of the two lines representing the
response functions containing the measure of
aggregate technical experience were set at 0 and
28 (0 and the mean plus two standard deviations,
respectively). The low and high endpoints of
the lines representing the response functions
containing the proportional measure of technical
experience were set at 0 and 5.6 (0 and the
mean plus two standard deviations, respectively).
The intercepts are both lower when R&DCOOP
= ‘1’, but the slopes increase much faster
than when R&DCOOP = ‘0’, indicating that
management teams seemed to complement their
existing levels of technical expertise through the
use of R&D cooperative arrangements. In other
words, it appears that R&D cooperative arrange-
ments were best used in instances where the
founding management team was relatively well
versed in the technical aspects of their business.
Furthermore, Figure 2(b) suggests that the use
of R&D cooperative activities were especially
advantageous when a relatively large proportion
of the management team possessed technical
experience. In any event, the results support
Hypothesis 2.

Regression results used to test the final
hypothesis are contained in Table 6. As with the
two previous subsamples, the year of incorpor-
ation coefficicnt was significant (p < 0.05). This
hypothesis predicted that the use of manufactur-
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Note: Experience = the adjusted summation of total

years of R & D experience possessed by the members

of the management team divided by the number of
managers. n = 92,

ing cooperative arrangements would be associated
with higher average sales growth of ventures
competing through cost leadership and whose
management teams possessed relatively more
production experience. This relationship was
supported since the coefficients for the two
interaction terms in Models 3c and 3e were both
significant (p < 0.05).

Figure 3 reveals that the use of cooperative
arrangements is positively associated with per-
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Note: Experience = the adjusted summation of total

years of manufacturing experience possessed by the
members of the management team, n = 47,
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Figure 3b. Interaction effects of manufacturing
cooperative arrangements and experience on
performance

Note: Experience = the adjusted summation of total

years of manufacturing experience possessed by the

members of the management team divided by the
number of managers. n = 47.

formance in nearly all cases. However, perform-
ance was substantially higher when the manage-
ment teams possessed relatively more production
experience. The management teams of those
ventures competing through cost leadership pos-
sessed, on average, 7.2 years of combined
manufacturing experience, so the low and high
endpoints of the two lines representing the
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response functions containing the measure of
aggregate production experience were set at 0
and 22 (0 and the mean plus two standard
deviations, respectively). The low and high
endpoints of the lines representing the response
functions containing the proportional measure of
production experience were set at 0 and 1.8 (0
and the mean plus two standard deviations,
respectively). The intercept in Figure 3(a) is
slightly higher when MFGCOOP = ‘0’, but the
slope increases much faster when MFGCOOP =
‘1’ suggesting that manufacturing cooperative
activities were associated with higher sales per-
formance in all instances except those in which
the management team was relatively very inex-
perienced in the area of manufacturing. However,
the use of manufacturing cooperative arrange-
ments was associated with higher performance
in all cases when a relatively large proportion of
the management possessed production experience
(Figure 3b). So, the final hypothesis was sup-
ported since it appears that manufacturing cooper-
ative arrangements were best used in instances
where the founding management team was
relatively more knowledgeable about the pro-
duction aspects of their business. This was
especially true when more of the venture’s
managers possessed prior production experience.

DISCUSSION

Overall, the results of this study support our
central argument that new high-technology ven-
tures, whose management teams possessed more
functional experience in the area most closely
linked to their choice of competitive strategy,
were more successful in their cooperative activi-
ties chosen to support that strategy. Taken
together, these findings suggest that firms benefit
from more experienced managers who better
understand what they don’t know and what they
might learn from cooperation.

In the case of firms emphasizing marketing
differentiation, marketing cooperative arrange-
ments were positively associated with the average
sales performance. Moreover, the relationship
between higher sales growth and marketing
cooperative behavior was consistently stronger
when the venture’s management team possessed
relatively more marketing experience. This result
suggests ' that cooperative marketing activities

were beneficial regardless of the experience of
the new venture’s managers, but were the most
beneficial when managers had more extensive
marketing experience. Perhaps marketing is an
activity where cooperation is always useful as a
way to find additional customers, new channels
of distribution, etc., but more experienced
marketing managers can best take advantage of
such opportunities.

Second, our examination of the relationship
of R&D cooperative activities, and R&D experi-
ence in firms emphasizing technical differen-
tiation, provided an intriguing result. In this
case, firms with inexperienced technical managers
pursuing cooperative R&D activities actually had
worse performance. Only firms with relatively
experienced managers saw benefits from coltabo-
ration,

We can speculate on several reasons for this
finding that may provide useful guidance to
future research. First, this result may be unique
to high-technology industries. In such industries,
R&D capabilities arc almost by definition ‘core
competencies’ (Prahalad and Hamel, 1990) that
are key to developing competitive advantage.
Furthermore, Hamel (1991) has suggested that
interfirm cooperation may be one way to acquire
such competencies through organization learning.
However, based on case research of international
alliances, Hamel (1991) also found that not all
partnering firms are equally adept at such
learning. Taking advantage of learning oppor-
tunities may be especially difficult in industries
involving complex and rapidly changing technol-
ogies. If new ventures in this industry with
inexperienced managers attempt to gain
additional capabilities through cooperation but
do not ‘know what they don’t know’ they may
only succeed in giving away rather than gaining
technological skills and capabilities. Reich and
Mankin (1986) have argued that this has been
often the case between U.S. and Japanese
partners.

Size of the firm may also play a role here. We
did not have complete data on the size of the
partner firms for thesc new ventures, but in many
cases smaller new ventures were cooperating with
moreestablished larger competitors. Perhaps
these larger more experienced partners can more
easily capture the technical skills of inexperienced
R&D managers without giving much in return.

Finally, this result may also be explained by
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the nature of the technological innovation pro-
cess. The process of developing new technologies
is highly uncertain and investments in technology
or investments in collaboration about technology
are inherently risky. Perhaps only experienced
technology managers in these firms were equipped
to deal with such uncertainty and made better
choices about risky R&D investments in order
to improve firm performance.

In the case of firms emphasizing cost leadership
strategies and using manufacturing cooperative
activities, results were similar to the marketing
subsample; i.e., cooperative arrangements were
increasingly beneficial over the range of manager
experience. Again we can speculate as to why
the manufacturing subsample results were more
similar to the marketing subsample rather than
the technical differentiation group. Again, firm
size may play a role here. Many of the cooperative
manufacturing arrangements involved the new
venture contracting for manufacturing from larger
assembly firms. In a sense, the new ventures
outsourced their manufacturing in order to take
advantage of the greater economies of scale
that larger assemblers provided, much like the
marketing arrangements that often involved
larger partners with more extensive distribution
channels or marketing programs. Inexperienced
new venture managers involved in such relation-
ships were not likely to hurt their firms, but the
more experienced managers were better able to
take advantage of such relationships.

Together, the results lend support to the
strategic behavior approach of explaining the
effectiveness of cooperative behavior. Further
analysis suggests that firms whose management
teams were presumably more knowledgeable
about the various aspects of their firm’s choice
of competitive strategy were better able to
identify the potential risks and benefits of
engaging in various functional cooperative activi-
ties and better able to position their respective
firms vis-a-vis their less experienced counterparts
given the firm’s choice of competitive strategy.

Transaction cost theory also lends itself to the
interpretation of the results of this study. Transaction
costs generally rise as the level of uncertainty
and the need to acquire transaction-specific assets
increases. On the other hand, transaction costs will
decrease if managers are more certain about the
circumstances surrounding the transaction contracts.
The findings of this research indicate that relatively

more experienced managers may be better able to
lower the costs associated with market transactions
since those managers are more knowledgeable
about the functional areas in which the cooperative
activities occurred. However, because this study’s
research design did not explicitly address reductions
in transaction costs, this argument is somewhat
tentative.

Although this analysis is only preliminary, it
does present some interesting implications for
practicing new venture managers. For example,
this study suggests that when an entrepreneur is
putting together a management team, or when an
existing team is considering pursuing cooperative
opportunities, special consideration should be
given to the functional experience of the venture’s
managers. In particular, in order to gain much
advantage from cooperative relationships, firms
need to be sure they have the functional
skills to match the type of relationship being
considered. It does not appear that inexperienced
managers can expect to ‘learn’ much through
cooperation. As Hamel (1991) suggested, with
an increasing emphasis being placed on skill-
based competition, all firms need to look at
alliances as a means for skill acquisition, and
our study suggests that it takes experienced
managers to know which skills to acquire through
the relationship and how to benefit from those
skills. More importantly, for firms in high-
technology industries considering cooperative
activities concerning technology, inexperienced
technology managers may actually damage firm
performance by letting more experienced partners
capture technical skills and knowledge which
form the basis for their competitive advantage.
Whereas in the case of marketing and manufactur-
ing cooperation, it appears that inexperience
doesn’t necesarily directly hurt performance, but
it may prevent firms from fully taking advantage
of cooperation,

This study also has a number of limitations.
The use of the IPO documents served as an
effective means of obtaining a wide array of data
on new ventures. However, the use of such
documents also limits the types of ventures
examined and the type of data analyzed. Conse-
quently,- only new ventures attempting to go
public were studied and measurements of the
independent variables were fairly coarse grained.
Some ventures, for example, may choose to
remain private, so a potentially important set of
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firms may have been omitted from the study.
Also, the data collected did not allow for explicit
examination of the intentions of the new high-
technology venture managers. In the future,
research using primary data collection techniques
such as interviews or questionnaires should be
conducted to examine the intended use of
cooperative arrangements.

CONCLUSIONS

These findings suggest that the answer to the
stated research question is, for marketing and
manufacturing cooperative activities, new ven-
tures usually benefit. But those with experienced
managers benefit more. For technology
cooperation, it is really important to know what
you don’t know because it may really hurt you.
Exactly why this is the case could not be tested
directly using the data from this study, but one
obvious hypothesis is that because experienced
managers better understand what they can learn
and/or lose from cooperation, they are therefore
better positioned to take advantage of such
activities. Additional research using primary data
from new venture managers should be used to
study this question further.

Research examining the actual intentions of
new venture managers would provide much
greater insight into why new ventures engage
in cooperative activities and what goals are
specifically targeted (i.e., cost reduction or profit
maximization).

Finally, this study suggests that both the
strategic behavior and transaction cost approaches
are useful frameworks for analyzing the coopera-
tive behavior of new high-technology ventures.
Understanding the costs and benefits of such
arrangements will continue to be an important
area of research and of interest to practitioners.
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