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Abstract — Technology-based ventures provide an
important route for successful technology transfer [1], [2].
Their founders are supported in successful technology
commercialization by innovation intermediaries [3].
Accordingly, the performance of an innovation system, at
least to some extent, depends on the efficiency of these
intermediaries in terms of the impact of their scarce
resources on the survival and growth of technology-based
ventures. To increase their efficiency, intermediaries
typically optimize their “intake” by requesting a formal
business plan to base their selection on as a hygiene factor
[4]-[7]. Thus, some scholars argue that written business
plans show significant distortion as being produced only to
attract support from innovation intermediaries [6], [8].
Accordingly, they rarely serve for these addressees as a
source of information for analyzing the strengths and
weaknesses of ventures, in order to derive actionable
conclusions and more effectively support ventures [9], [10].
Addressees search for different indicators in business
plans for their evaluation [11]. The descriptions of these
indicators only evince little empirical proof for the
performance of technology-based venture’s [8], [12]. This
gap is herein addressed, in contrast to the lacking
empirical insight, as the most frequently produced artifact
of early-stage technology ventures is at the same time a
written business plan [10], [13]. This paper addresses this
gap by conceptualizing transaction relations described in
the written business plan as a means for working around
the inevitable inaccuracies and uncertainties that delimit
the explanatory abilities [14] of the snapshot model [10]
presented by a business plan. Using a qualitative content
analysis, we derive from the descriptions of transaction
relations in a written business plan valid indicators for the
maturity of the venture’s value-network in different
dimensions [15]. To this extent, this paper presents the
findings from a pre-study that was conducted based on a
sample of forty business plans from an overall population
of 800 business plans in a longitudinal sample from one of

Europe’s most active innovation systems, the regional
State of Baden-Wurttemberg. Such findings may be used
by innovation intermediaries to enhance their efficiency,
by enabling these to not only derive individual support
strategies for business acceleration but also to analyze the
impact of support measures by reliably monitoring
maturity progress in venture activities.
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l. INTRODUCTION: IMPROVING INNOVATION SYSTEM’S
EFFICIENCY IN TECHNOLOGY TRANSFER

In the past century, numerous technologies in Europe have
been invented that display a global market impact today.
However, this successful commercialization of technologies
has been driven elsewhere in the world, most frequently by
US-based firms [16], [17]. This lagging behind in economic
exploitation of technology capabilities, commonly called
“Europe’s innovation gap,” is believed to be caused, among
other things, by a lower efficiency of Europe’s innovation
system in supporting technology transfer [18]. Thus, increasing
this efficiency is crucial for improving the economic impact of
public spending into research institutes and enhancing
Europe’s economic competitiveness.

Technology transfer encompasses the process of turning
technology-based capabilities, from e.g. research institutions,
into a growing business [19]. To achieve this, different
strategies are discussed; amongst those, the transfer of
technology via the founding and developing of technology-
based ventures [20], [21]. In the core of this process,
researchers perform the transfer of technology know-how into
the new business venturing activity [22].

Here, for successful technology transfer, the newly built
venture has to be supported in developing business expertise:
Richly equipped with technology know-how, technology-based



ventures need to quickly build up this knowledge in order to
survive and grow in their respective markets [23]-[25]. Their
surrounding innovation system aims to support them
accordingly. This support is typically provided by innovation
intermediaries as part of the innovations system. These
innovation intermediaries, e.g. consultants, investors,
incubators, and the like, assist early-stage, technology-based
ventures with supporting services and know-how [26], [27].

However, their resources are scarce and moreover, innovation
intermediaries in Europe’s innovation system seem to be
relatively under-financed, at least when compared to the US
[16]. Hence, improving the efficiency in spending their scarce
(financial) resources may provide a viable way to increase the
efficiency of an innovation system. Thus, this research aims to
gain insight on how the support process [18] of innovation
intermediaries can be improved to prioritize the use of
available resources effectively, in order to increase their impact
on the survival and growth of technology-based ventures.

Today, as a means for prioritizing their support, innovation
intermediaries most frequently request technology-based
ventures to present a written business plan as a form of
application [5], [6], [10]. However, in regards to prioritizing
support, the business plan represents a rather digital instrument:
The business plan is a hygiene for the entry in the process [5].
This may, at least in part, be caused by the relatively limited
empirical research on indicators for the strengths and
weaknesses of a technology-based start-up, solely on the basis
of their business plan descriptions, [12] and a difference in the
indicators which stakeholders search for with the hope of
coming to a conclusion about business performance [11].

This paper researches descriptions of transaction relations as
such indicators. Better empirical evidence would enable
innovation intermediaries to focus their support activities, not
only in terms of supporting “the right ventures,” but also by
supporting a venture individually with the “right” scheme, i.e.
high impact fields. This improved understanding of transaction
relations as maturity indicators of the value-network of early-
stage, technology-based ventures would thus be beneficial to
improve the support schemes of innovation intermediaries in
the innovation system. The development of a common
understanding of transaction relations, as indicators would also
improve the process between innovation intermediaries and
therefore the efficiency of the innovation system.

This paper presents the findings of a qualitative pre-study of a
research project that addresses this gap. It outlines the
theoretical foundation for the subsequent quantitative analysis
on a sample of 800 business plans of technology-based
ventures from one of Europe’s most active innovations
systems, the region of Baden-Wurttemberg in Germany. The
findings indicate that business plan descriptions of transaction
relations in various dimensions may serve as reliable indicators
of the maturity status of technology-based ventures. The
research contributes to the stream of literature that discusses
business-planning activity in early-stage technology ventures,
life cycle literature, as well as the literature on the success and
failure of early-stage business-venturing activities.

The findings are derived from a structured content analysis of a
sub-sample (40) of a total population of 800 business plans of

technology-based ventures, stemming from the innovation
system of one of Europe’s economically and technology-wise
most active regions, Germany’s regional state of Baden-
Wirttemberg. This sub-sample, representing candidates from
both groups (failing & surviving), is used to derive
categorizations for descriptions of transaction relations found
in written business plans and to characterize these according to
their type and strength.

Il.  LITERATURE REVIEW: BUSINESS PLAN AS A MEANS OF
FOCUSING INTERMEDIARY SUPPORT IN TECHNOLOGY TRANSFER

Technology transfer is discussed as knowledge spillover from
research institutions to business organizations, which leads to
economic growth [28] by commercial application[19]. Here,
two established associations are crucial for success: the
transferring organization with the technology resources and the
technology adopter [29]. For this, various technology transfer
strategies are described such as R&D cooperation, licensing,
reverse engineering, and the like [20].

As a model, differing from that described above, a technology
based venture [1] is described “... as an effort by an
entrepreneur or team to create a new independent organization”
[30]. Here, actors of the transferring organization (i.e.
researchers) themselves form the core of a (new) technology
adopting entity (i.e. the venture). Thereby, knowledge transfer
into the new venture is secured in person by the founding
researchers [22].

In order to survive on the market, these researchers need to
transition into a management team that embeds and transforms
their technology knowledge into business expertise [31]. This
requires structuring knowledge into business development [23]
in order to successfully tackle the challenges of economic
survival [32]. Maturity models discuss such transitions and
characteristics of respective maturity levels to evaluate
strengths and weaknesses for deriving conclusions on further
development [33], [34]. Accordingly, early-stage technology
ventures follow foreseeable patterns in their development.
Depending on the model, the phases of this pattern may be
defined as the seed, start-up, and early growth phase [24], [35],
[36].

The survival of early-stage, technology based ventures is
highly impacted by the surrounding innovation system [37].
This system includes the network of an environment of
different actors and their links [38], which may reach
regionally, nationally, and/or globally [39], [40]. The impact of
the innovation system on the survival of technology-based
ventures results from its financial, organizational, and moral
support abilities [41], [42].

This support is provided by innovation intermediaries such as
incubators, investors, consultants, and the like [3]. These
provide a variety of services [21] and distinctive resources to
accelerate the growth of technology-based ventures [38]. The
efficiency of the innovation system thus largely depends on the
impact innovation intermediaries achieve when leveraging their
scarce resources of public and/or private funding into venture
survival and growth [17], [18], [21]. A crucial part of this
process, in particular in the early-stage, is facilitating the
development of the value-network of a venture [43], [44].



In interacting with technology-based ventures, intermediaries
typically rely on business plans for selection and, in part, as an
educational tool [6]. In particular, intermediaries endow
business plan competitions in teaching entrepreneurship. For
other intermediaries, i.e. investors and incubators, the business
plan is an initial barrier for access to the intermediary’s support
resources [5], [9]. Hence, the business plan may typically be
attributed a critical role, yet it is used only in selecting, and not
for prioritizing support activities for the acceleration of
ventures [5], [10], [11].

The concept of such an enterprise plan, being implicitly or
explicitly developed by any venture management team [14],
[45], is broadly discussed [46], [47]. In a broad sense, it is
“each document that is produced by startups to express a
venturing activity” [10]. Herein, we refer to a business plan as
a document presenting relevant managerial aspects for
implementing and operating the venture’s business [48], which
includes the business model and its implementation over time
[10], [46], [49], [50].

The business model describes the value creation of a venturing
activity [45]. The business model looks at the venture’s
commercialization of technology at a particular point in time,
as a snapshot model. It abstracts the business in its core
dimensions and narrows the ideation towards a tangible
opportunity [46]. Typically, the dimensions are used for
description:  product idea, need description, market,
competition, strategy, organization, financial statement, capital,
time plan [46], [48], [49].

Despite the “plan”-part of the business plan term [7], [46], this
“plan” documents the intent of the venture team in terms of
what to do and what to learn in which order [52], rather than
presenting the outcome of an elaborated planning activity. This
adaptive conduct aims to test the team’s assumptions at
bearable costs, in order to achieve convex learning and adjust
future activities based on that [53]. Such strategic iterations
seem particularly fruitful in identifying and connecting to
transaction partners [8]. When updated over time, the business
plan matures along with the maturing of the venture activities
during its life-cycle phases [52], [53].

This behavioral aspect, i.e. adapting, is accepted as being more
crucial for survival and growth than the documenting, i.e.
planning, aspect. Nevertheless, decision theory reasons that the
venture team’s adapting capabilities [54][55] may also be
fostered by planning activities, as they involve evaluating
alternative actions and improving strategies.

While its sheer existence may be taken as evidence for the
ventures team’s capability to organize complex tasks efficiently
[56], it may also represent a kind of informal contract that
documents the identified opportunity and the intent to (how to)
realize that opportunity by positioning a business into the
value-network [35], [57]-[59]. The business plan is also seen
as a circling artifact in the innovation system which moderates
the business plan [10].

Academic research has tried to investigate the performance
impact of the activity of writing a business plan in numerous
studies [8], [13], [54], [55], [60], [61]. The empirical evidence
on the impact of the activity of writing a business plan,

however, is ambiguous in its results [8]. Other research has
tried to identify the indicators different types of stakeholders
use for evaluating the potential for performance, which can be
concluded as being a heterogenic perspective on relevant
indictors in the plan [11]. This puts into question whether
business plans developed by technology-based ventures in an
early-stage are of any analytical use, apart from the selective
aspect of withholding support to ventures that lack a business
plan.

The research gap addressed herein, is, instead of the impact of
the activity of planning on the performance of venturing
activities as often discussed in research, indicators in the
content of written business plan which can be used to make
conclusions on possible performance and survival in the early-
stage of technology-based ventures. Empirically secured
indicators, which meet valid, reliable, and objective standards
of the performance and survival of early-stage technology
ventures in business plans, are absent [11]-[12].

I1l.  HYPOTHESIS DEVELOPMENT: SURVIVING VENTURES
HAVE BUILT A GROWING & MATURING VALUE-NETWORK

As outlined above, the business plan artifacts represent a
snapshot model of a venturing activity [46] based on the
mental model of the venture team at a given point in time. As
the venturing activities evolve dynamically [14], the mental
model will also frequently change. Thus, the business plan is
distorted from reality by inaccuracy and uncertainty:

Model uncertainty decreasesin successful venture over time

[ B Inaccuracy driven by a changing reality 7_7_7_]

\ Business Reality
I Discriptions of
— Transaction
— Relations
/ Business plan

l,_bggﬁra(y drivenby bias interpretation of thg[e_alitx,]

Fig. 1. Reality distortion in a business plan

The uncertainty is caused by a changing business reality [62],
while the inaccuracy may be caused by the writer’s bias, i.e.
planning abilities [63], needs and expectations partners [64],
interpretation, estimates, and the like. This inaccuracy may
even be increased by context [65], e.g. an intermediary’s
preferences that may motivate a team to develop the plan as
designed for the “customer” [6], [8]. Uncertainty may diminish
over time however, i.e. along the maturing of the venture.

We conceptualize a technology-based venture as being
embedded into a value-network of transactions with partners in
various dimensions [15]. This transaction or value network of
the venture is its business core and is created by the venture’s
cross-sections to selling, procurement, HR, and capital markets
[35], [66]. Following that, the venture will mature as the
number and dimensions of these network links, i.e. transaction
relations, evolve and the quality of network partners increases.
These transaction relations anchor the venture in reality.



Thus, descriptions on such transaction relations can be seen as
a critical core to a business plan [47]. Establishing such
relations is a crucial element for the survival of technology-
based ventures [47].

H1: Technology-based ventures that exhibit a small number of
described transaction relations in their business plan are
unlikely to survive.

There are four types of transaction partners that characterize
the value-network of ventures: customers, financial resources,
human resources, and suppliers. In connecting with customers,
available resources are put into application in exchange for
money [47], [67]. This also applies similarly to factor markets,
from which the venture acquires resources to transform them to
a greater yield and value [68]. For successful value-creation,
ventures have to connect to each of these transaction relation

types:

H2: Surviving technology-based ventures evince in their
business plans transaction relations in each dimension
(customers, financial resources, human resources, suppliers).

Starting out from technology capabilities, a technology-based
venture creates its value-network from scratch [35][47]. While
doing that, their assumptions will be tested in interaction with
transaction partners and eventually be improved, based on
experiential knowledge gathered [8], [51]. This reduces
uncertainty and continuously adapts the venture intentions to
the needs of reality, which will be reflected in the business
model documented by the business plan [69].

Regarding the financial resources dimension, initial relations
will describe a venture team’s private money, friends, and
family. With maturation, these transaction relations should
evolve to governmental grants, business angels, and
institutional investors [70], [71]. In the human resources
dimension, the venture evolves from a start-up team towards a
functional organization with distributed responsibilities [72]-
[75]. Descriptions of the founder(s) themselves [25] will
change with maturation to descriptions of people with key
skills to build the business [76]. Open innovation with
suppliers will correlate with growth [77]. Thus, transaction
relations to suppliers will form further dimensions [67] in
which the strength of the ties increases along the maturation of
the venture [78], [79]-[81]. Finally, on the customers’ side,
ventures will mature from initial assumptions on markets [52],
[53] (e.g. based on secondary data), to qualitative market
investigation and market tests with initial sales [82]-[84].

This adaption to reality results in the venture’s transaction
relations growing in number and strength to become mature
network ties [47][64]. The strength of ties increases from weak,
e.g. initial ideas, to mature, e.g. established business relations,
which will typically go along with an increase in “quality” of
transaction partners being linked to the venture. This “quality”
refers to the degree to which a transaction partner is selective in
building new ties.

H3: Technology-based ventures evince in their business plans
transaction relations in four dimensions that can be
characterized with regard to their maturity level.

IV. RESEARCH DESIGN: QUALITATIVE CONTENT ANALYSIS

In order to test this hypothesis, we followed an exploratory,
qualitative research approach with qualitative content analysis,
which allows for the development of an in-depth understanding
of transaction relations in the business plans of early-stage
technology venture. [85] This type of analysis allowed us to
categorize words and phrases that described different strengths
of transaction relations into content-related categories with
similar meaning [86]-[88].

The coding aimed at identifying “real life” venture transaction
relations with transaction partners. Accordingly, descriptions
on hypothetical considerations were not included in the
analysis. Concerning identified descriptions, two different
coding categories [89] were applied, which thus resulted in a
two-dimensional representation of each venture’s value-
network as expressed in its business plan. The following
represents the first category for distinguishing between the
types of transaction partner: customers, financial resources,
human resources, and suppliers. In a next step, we used these
coded transaction relations for a deeper analysis with regard to
its life-cycle phases, i.e. the second category.

For the initial stage, a sub-sample of forty business plans from
the total sample of 800 standardized business plans of early-
stage technology ventures were selected. The sample results
were from longitudinal recordings between 1999 and 2014 in
Baden-Wiirttemberg. The recruitment of the sample followed a
network-sampling technique, which is especially useful for the
identification of hard-to-reach populations [90] [91]. The sub-
sample is a convenient sample.

As can be expected, the failed ventures expressed none or only
a small number of descriptions of transaction relations in
comparison to survived ventures. Instead of developing a
descriptive saturation, for which the sub-sample would have to
be representative of the total sample, we aimed at achieving a
theoretical saturation for the description of transaction relations
with two groups of different outcomes (surviving, not-
surviving). Theoretical saturation occurs when the results of
qualitative content analysis occur rapidly enough in an
individual strength so that it can be assumed that the theory fits
adequately with each further analysis [92].

To achieve theoretical saturation in the various strength levels,
two subgroups of business plans were selected: for the first
group, twenty business plans of no-longer-existing / not-sold
ventures were randomly sampled from the years 2006, 2007,
and 2008; for the second group, ten business plans of survived
ventures were sampled from the years 2006 and 2007. To this
group, ten business plans were added which were considered
by experts and generally accepted as “success stories” during
the period in question (significant funds raised, high-growth).

Based on a self-evaluation, the venture teams categorized their
business plan according to the life-cycle phases. In the second
group (survived), one business plan was submitted in seed, ten
in startup, and nine in the growth phase. In contrast, in the first
group (non-survived), five business plans were developed by
ventures in seed, twelve in startup, and two in the growth
phase.



V. RESULTS: PROPOSED MEASUREMENT INSTRUMENT

H1 was tested on the basis of comparing the number of
identified transaction relations in the first group (non-
survivors) with the second group (survivors). In the latter,
survivor group, the sample’s business plans exhibited 206
descriptions of transaction relations in total, equaling an
average of 10.3 transaction relations per business plan (median:
10; minimum: 7; maximum: 14; standard deviation: 2.01). In
the former, non-survivor group, the sample’s business plans
exhibited 56 descriptions of transaction relations in total,
equaling an average of 3.1 per business plan (median: 2;
minimum: 0; maximum: 7; standard deviation: 1.96). Hence,
H1 seems generally supported.

However, non-survivor group one had three outliers, each with
six to seven relations (ID 21, 28, and 31). These outliers
provided initial evidence that not only the number but also
patterns of relations may be relevant, as seen in two cases
where one dimension of transaction relations was totally
missing (ID 21: customers; 28: suppliers) and the third, which
had a particularly weak transaction relation to customers (1D
31). These outliers already seem to confirm, at least to some
extent H2. This is further supported by the next-best ventures
in non-survivor group one (ID 32, ID 38: each four relations),
in which both also lack relations in one dimension (suppliers).
In contrast, each business plan in the survivor group two
exhibited transaction relations in each of the four dimensions.
This confirms H2.

The identified transaction relations further suggest the
relevance of patterns, as business plans in survivor group two
exhibited particularly strong relations in the customer
dimension with an average of four relations / business plan in
that dimension (group one: & 0,6). The other dimensions in
group two exhibited an average of about two relations /
business plan. In contrast, in non-survivor group one, the
strongest dimension (on average) is financial resources (& 1,1),
followed by the HR dimension (& 1).

In testing H1 and H2, it was found that a relatively high
number of transaction relations identified in one dimension
(e.g. customers) would typically result from the business plan
outlining the evolution of the current state of the transaction
relations over time. As such, in one case for example, the
business plan outlined the preceding steps, i.e. previously
established transaction relations in the customer dimension,
which finally led to having 100 paying customers.

This results in a density of descriptions on transaction relations,
at least in survivor group two, that allows for categorizing
identified transaction relations according to the strength phases
of the venture itself, i.e. seed, start-up, or early-growth. Based
on the number of available descriptions, we were able to
reliably dissemble the first two phases respectively into early
and late. As a result, identified transaction relations could be
characterized using an ordinal rating scale with five ranks,
which enables the employment of a 5-point Likert-scale [12],
[93]. Based on the following equation, we propose a
measurement instrument for a venture’s value-network
maturity:

Value-network Maturity = (customer; financial resources;
human resources; suppliers)

In the customer dimension, 93 transaction relations in total
were identified (group one & group two). As indicated above,
the vast majority of these were identified in survivor group two
(87%). In that second group, out of the identified 81 transaction
relations, 12 were categorized in seed (15%), 35 in startup
(43%), and 34 in the growth phase (42%). In the non-survivor
group one, out of the identified 12 transaction relations, seven
were categorized in seed (58%), three in startup (25%), and
two in the growth phase (17%). The following, TABLE I,
illustrates examples of transaction relations identified in the
customer dimension which are categorized according to the
five ranks of the suggested ordinal maturity scale:
TABLE |.

Question: How mature is the transaction relation to customers?

Early Seed: Market hypothesis (secondary analysis)
1 “In Germany 65,000 regional doctors exist.... We expect that 10% are
open for our product”

Late Seed: Market investigation (primary analysis)

2 “Several potential customers already announced their interest in our
system” (ID 28)

Early Startup: Pre contract (pre contracts and market tests)
3 “After we had implemented field tests, the system has been used
several times in a commercial application” (ID 2)

Late Startup: Market entry (Initial Sales)
“We already sold licenses to several companies” (ID 3)

Early Growth: Ready for take-off (Growing Customer Base)
“We were able to acquire already 100 customers for ...” (ID 8)

In the financial resources dimension, 57 transaction relations in
total were identified (group one & group two). Also here, the
majority of these were identified in survivor group two (65%).
In that group, out of the identified 37 transaction relations, 12
were categorized in seed (32%), 14 in startup (38%), and 11 in
the growth phase (30%). In the non-survivor group one, out of
the identified 20 transaction relations, 12 were categorized in
seed (21%), seven in startup (35%), and one in the growth
phase (5%). Here, it should be noted that funding the business
from the generated cash flow was more frequently found than
would be expected, at least on the basis of common
entrepreneurial finance literature. The following, TABLE II,
illustrates examples of transaction relations identified in the
financial resources dimension being categorized:
TABLE II.

Question: How mature is the transaction relation to financial resources?

Early Seed: Wish for money (Claim for investment)

1 .
“We search for an investment of...”
Late Seed: Private / awarded money (non-professionals invest)
2 “We used the price money from an award to cooperate with...” (ID 21)

“The founders are supported by the grant program “Young Innovators’
for the first three years...” (ID 11)

Early Startup: Business development (initial seed investment)
3 “An initial order financed development of the technology...” (ID 15)
“The initial finance comes from an inexpensive loan...” (ID 28)

Late Startup: Money for the market (professional seed investment)
“We received an initial investment of 500,000 Euro in equity” (ID 21)

Early Growth: Ready for take-off (professional growth capital)
5 “We invested in total 7 Mio. Euro out of the cash-flow...” (ID 8)
“We received a total amount of X Mio. Euro risk capital...” (ID 9)




In the human resources (HR) dimension, 63 transaction
relations in total were identified (group one & group two).
Again, the majority of these were identified in survivor group
two (68%). In that group, out of the identified 43 transaction
relations, 15 were categorized in seed (35%), 24 in startup
(56%), and four in the growth phase (9%). In the non-survivor
group one, out of the identified 20 transaction relations, seven
were categorized in seed (21%), 13 in startup (65%), and none
in the growth phase. Here, it should be noted that most of the
ventures at least exhibited a management team. The following,
TABLE I, illustrates examples of transaction relations
identified in the financial resources dimension being

categorized:
TABLE Il

Question: How mature is the transaction relation to suppliers?

Early Growth: Validated partner relations (growing, formalized
5 partnerships)
“We acquired in total 100 Partners” (ID 4)

Question: How mature is the transaction relation
with regard to human resources and organization?

Early Seed: One man show (single founder)
“The idea was developed in the cores of my MBA studies”

Late Seed: Early team (multi founder)
“The company is founded as a private corporation...” (ID 21)

Early Startup: Functional team (distinct functional responsibilities)
3 “The core functions are managed by Markus Larsen as the CEO, Jorg
Bauer as CTO, and Michael Mayer as CMO” (ID 20 und 21)

Late Startup: Small operation (early organization emerges)
“Currently we have 8 employees” (ID 9)

Early Growth: Business scale-up (Scaling the business)
“We have 25 employees” (ID 6)

In the supplier dimension, 49 transaction relations in total were
identified (group one & group two). Almost all of these
transactions were identified in survivor group two (92%). In
that group, out of the identified 45 transaction relations, 19
were categorized in seed (42%), 16 in startup (36%), and ten in
the growth phase (22%). In the non-survivor group one, out of
the identified four transaction relations, three were categorized
in seed (75%), one in startup (25%), and none in the growth
phase.

Most frequently, transaction relations in the seed phase were
related to a technology source in a research institute. It is
further to be noted that while transaction relations in the other
three dimensions (customers, finance, and human resources)
were unambiguously identified, in the supplier dimensions,
descriptions exhibited more ambiguity. This finding motivates
a model refinement before applying the indicators to the full-
scale sample. The following, TABLE IV, illustrates examples
of transaction relations identified in the financial resources
dimension being categorized:

TABLE IV.

Question: How mature is the transaction relation to suppliers?

Early Seed: Hypothetical Relations (consideration of partnerships)
“We need partners such as...”

! “In particular in long-term the cooperation with the network provides is
crucial”
Late Seed: Non-professional relation / initial contacts (partnerships
2 on non-professional level / exchange orientation)

“We have access to more than 30 Ph.D. students in our institute” (ID 3)
“We received an introduction to the following partners: ...”

Early Startup: Early professional partnerships (partnerships in
3 implantation in order to exchange something)
“IBM asked us to register as a partner for...” (ID 9)

Late Startup: Transaction partnership (professional transactions on
4 regualr basis)
“The software is to certain extend developed by...” (ID 9)

VI. DISCUSSION, LIMITATIONS AND CONCLUSION

We conceptualize a technology-based venture as being
embedded into a network of transactions with partners in
various dimensions. Based on this, we have hypothesized, that
these transaction relations would be reliably reflected on a
venture’s business plan — despite the fact that this business plan
as a whole is distorted from reality for many reasons.
Accordingly, we have derived a two-dimensional
representation of a venturing activity that uses structured
content analysis of descriptions of transaction relations in its
business plan. This analysis was argued to enable the deriving
of reliable indicators for the survival and growth of early-stage,
technology-based ventures.

We empirically tested this concept in a pre-test on a sub-
sample of 40 business plans: Three hypotheses were tested
based on conducting the suggested structured content analysis
on the sample. The findings so far seem to confirm all of the
three hypotheses. However, for the third hypothesis, the
suggested model exhibited some ambiguity when being applied
in the supplier dimension. In this respect, we aim to improve
the model by enacting respective refinements.

The test demonstrates that the suggested model may not only
provide support in distinguishing likely-surviving from likely-
non-surviving ventures. Moreover, the indicated impact of
maturity patterns in the four dimensions of transaction relations
suggests that focusing support on the critical part of such
patterns (e.g. the lacking transaction relations in the customer
dimension) may serve to address the efficiency challenge as
faced by innovation intermediaries.

In addition to the quantitative patterns in the first dimension of
the model (number of transaction relations in the four
dimensions), the identified density of described transaction
relations allowed for reliably characterizing identified
transaction relations along a maturity model. This shows that
not only the number, but also the strength of transaction
relations may be derivable from the suggested content analysis
of business plans. This strongly supports the suggested model
of a measurement instrument for the maturity of the value-
network as expressed in business plans.

Our initial findings thus support the argument that the maturity
of a technology-based venture’s value-network (as expressed
by transaction relations) correlate with the venture’s survival
and growth. This model may provide some advantages when
compared to alternatives, like evaluating the current status of
the product, future market size, etc., as the suggested structured
content analysis does not assume expertise in the domain
(product, market), but in the process (content analysis,
indicators). This can, for example, be well trained and thus
more broadly made available for innovation intermediaries.

However, in its current extent, this research is still limited in
several aspects. The selected sub-sample evinced only
theoretical saturation, but is not yet representative. Further
research is necessary to improve the understanding on the




herein weakly identified patterns in the maturity of transaction
relations over their four dimensions. Such research should aim
at distinguishing typical patterns, e.g. industry specific patterns.
However, to the extent presented here, differences in industry
sectors have not yet been taken into account. However, we
expect different patterns in relation to maturation in e.g.
biotechnology industry, ICT sector, and others.

Further, while generally confirming the hypotheses, the
analysis nevertheless showed some outliers. which is even
more relevant given the limited sample size. These outliers
should be subject to further research as they might be the most
interesting cases, i.e. those where effective support by
innovation intermediaries may have the strongest impact (i.e.
prevent the venture from failing otherwise). Thus, an initial test
can be implemented to determine whether similar outliers in
comparable occurrence can be identified in the total sample of
the 800 business plans. This will be a next step in this research
project.

Similarly, also the sample of 800 business plans should be
extended, as this resulted from a network sampling approach.
Thus, the selection probability for a venture is unknown, and
only referred people with access to the surveyors (bwcon) can
participate. Additionally, the properties of the network affect
the sample [90].

However, the results indicate general applicability of the
model. The reliability of the measurement instrument for
identifying maturity patterns in transaction relations on the
basis of descriptions in the business plan may be developed on
that basis given an extended sample, which is available. This
would enable the identification of the impacts of maturity
patterns in a venture’s value-network on the survival and
growth of early-stage, technology-based ventures. Such
findings may further motivate research to identify industry-
specific patterns in different high-tech sectors.

However, already at this stage, the proposed model may
support innovation intermediaries in analyzing the business
plans of early-stage, technology-based ventures, identifying
their strengths and weaknesses in transaction relations in order
to derive actionable insights for prioritizing their support.

VII. ACKNOWLEDGEMENT

The presentation and the implementation of this work is
supported by the CloudSocket project (www.cloudsocket.eu)
and has been funded within the European Commission’s
H2020 Program under contract number 644690. The paper is
also supported by the Excubation project at the HTWG
Konstanz and has been founded by the Federal State of Baden-
Wirttemberg. This paper expresses the research of the authors.

VIIl. LITERATURE

[1] R. McAdam, W. Keogh, B. Galbraith, and D. Laurie, “Defining and
improving technology transfer business and management processes

in university innovation centres,” Technovation, vol. 25, no. 12, pp.
1418-1429, Dec. 2005.

[2] M. Spiegel and C. Marxt, “Defining Technology Entrepreneurship,”
Inst. Electr. Electron. Eng., pp. 1623-1627, Jan. 2011.

31

(4]

[5]

(6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

P. S. Von Nell and U. Lichtenthaler, “The role of innovation
intermediaries in the markets for technology,” Int. J. Technol. Intell.
Plan., vol. 7, no. 2, p. 128, Jan. 2011.

R. Grimaldi and A. Grandi, “Business incubators and new venture
creation: an assessment of incubating models,” Technovation, vol.
25, no. 2, pp. 111-121, Feb. 2005.

D. Kirsch, B. Goldfarb, and A. Gera, “Form or substance: the role of
business plans in venture capital decision making,” Strateg. Manag.
J., vol. 30, no. 5, pp. 487-515, May 2009.

B. Honig and T. Karlsson, “Institutitonal forces and the written
business plan,” J. Manage., vol. 30, no. 1, pp. 29-48, Feb. 2004.

C. Liithje and R. Priigl, “Preparing business students for co-
operation in multi-disciplinary new venture teams: empirical
insights from a business-planning course,” Technovation, vol. 26,
no. 2, pp. 211-219, Feb. 2006.

G. J. Castrogiovanni, “Pre-startup planning and the survival of new
small businesses: Theoretical linkages,” J. Manage., vol. 22, no. 6,
pp. 801-822, Dec. 1996.

T. Karlsson and B. Honig, “Judging a business by its cover: An
institutional perspective on new ventures and the business plan,” J.
Bus. Ventur., vol. 24, no. 1, pp. 27-45, Jan. 2009.

L. Doganova and M. Eyquem-Renault, “What do business models
do?,” Res. Policy, vol. 38, no. 10, pp. 1559-1570, Dec. 2009.

C. Mason and M. Stark, “What do Investors Look for in a Business
Plan?: A Comparison of the Investment Criteria of Bankers, Venture
Capitalists and Business Angels,” Int. Small Bus. J., vol. 22, no. 3,
pp. 227-248, Jun. 2004.

P. Simon, “Friihindikatoren der wirtschaftlichen Entwicklung von
Jungunternehmen: eine empirische Untersuchung von
Businesspldnen,” Coperate L. Lohmar - KéIn: EUL Verlag, 2012.

G. E. Lumpkin, G.T., Shrader, Rodney C., Hills, “Does Formal
Business Planning Enhance the Performance of New Ventures ?,” in
Frontiers of Entreprneurship Resarch, 2014, pp. 1-9.

C. Ballin, Marktrevolutionen in Schlummernden Markten. Berlin:
Duncker & Humblot, 2011.

M. Kilkenny and N. F. Love, “Network analysis and business
networks,” Int. J. Entrep. Small Bus., vol. 21, no. 3, p. 303, Jan.
2014.

B. Guilhon and S. Montchaud, “The difficulties of financing
innovation in Europe,” Int. J. Entrep. Innov. Manag., vol. 6, no. 4,
pp. 383-394, Jan. 2006.

R. Crescenzi, A. Rodriguez-Pose, and M. Storper, “The territorial
dynamics of innovation: a Europe United States comparative
analysis,” J. Econ. Geogr., vol. 7, no. 6, pp. 673-709, May 2007.

G. L. Zhirnova and S. G. Absalyamova, “Global innovation gap and
quality of education,” in Institute of Electrical and Electronics
Engineers, 2013, pp. 144-145.

J. Estep and T. Daim, “Multiple perspectives of technology transfer:
Technology transfer from government labs,” in Technology
Management for Emerging Technologies, 2013, pp. 2378-2391.

A. Mohaghar, A. Monawarian, and H. Raassed, “Evaluation of
technology transfer strategy of petrochemical process,” J. Technol.
Transf., vol. 37, no. 4, pp. 563-576, Jun. 2010.


http://www.cloudsocket.eu/

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

J. Howells, “Intermediation and the role of intermediaries in
innovation,” Res. Policy, vol. 35, pp. 715-728, 2006.

B. Clarysse, J. Brunell, and M. Wright, “Explaninging Growth Paths
of Young Technology-Based Firms: Structuring Resoruce Portfolios
in Different Competitive Envirionments,” Strateg. Entrep. J., vol.
157, no. 5, pp. 137-157, 2011.

J. J. Chrisman and W. E. McMullan, “Outsider Assistance as a
Knowledge Resource for New Venture Survival,” J. Small Bus.
Manag., vol. 42, no. 3, pp. 229-244, Jul. 2004.

M. A. Kaulio, “Initial conditions or process of development?
Critical incidents in the early stages of new ventures,” R D Manag.,
vol. 33, no. 2, pp. 165-175, Mar. 2003.

R. N. Lussier and S. Pfeifer, “A Comparison of Business Success
versus Failure Variables between U.S. and Central Eastern Europe
Croatian Entrepreneurs,” Entrep. Theory Pract., vol. 24, no. 4, p.
59, 2000.

G. C. Reid and J. A. Smith, “Venture Capital and Risk in High-
Technology Enterprises,” Int. J. Bus. Econ., vol. 2, no. 3, pp. 227—
244, 2003.

M. Candi, J. van den Ende, and G. Gemser, “Organizing innovation
projects under technological turbulence,” Technovation, vol. 33, no.
4-5, pp. 133-141, Apr. 2013.

D. B. Audretsch, E. E. Lehmann, and M. Wright, “Technology
transfer in a global economy,” J. Technol. Transf., vol. 39, no. 3, pp.
301-312, Dec. 2012.

J. N. Mostert and A. J. Buys, “The practise of technology transfer,”
in PICMET 2008, 2008, pp. 2281-2287.

S. Shane and F. Delmar, “Planning for the market: business
planning before marketing and the continuation of organizing
efforts,” J. Bus. Ventur., vol. 19, no. 6, pp. 767—785, Nov. 2004.

E. B. Raberts, Entrepreneurs in High Technology: Lessons from
MIT and Beyond. Oxfrod University Press, 1991.

D. L. Sexton, N. B. Upton, L. E. Wacholtz, and P. P. McDougall,
“Learning needs of growth-oriented entrepreneurs,” J. Bus. Ventur.,
vol. 12, no. 1, pp. 1-8, Jan. 1997.

M. Khoshgoftar and O. Osman, “Comparison of maturity models,”
in Computer Science and Information Technology, 2009, pp. 297—
302.

L. Drori, B. Honig, and Z. Sheaffer, “The life cycle of an internet
firm: Scripts, legitimacy, and identity,” Entrep. Theory Pract., vol.
33, no. 3, pp. 715-738, 2009.

J. M. Hite and W. S. Hesterly, “The Evolution of Firm Networks:
From Emergance to Early Growth of the Firm,” Strateg. Manag. J.,
vol. 22, no. 3, pp. 275-286, 2008.

A. Belke, R. Fehn, and N. Foster, “Does Venture Capital Investment
Spure Employment Growth?,” 930, 2003.

W.-M. Lu, Q. L. Kweh, and C.-L. Huang, “Intellectual capital and
national innovation systems performance,” Knowledge-Based Syst.,
vol. 71, pp. 201-210, Nov. 2014.

B. Katzy, K. Sailer, T. Holzmann, and E. Turgut, “Deal-flow
Portfolios in Innovation Collaborations - Revisiting the Rationale of
Innovation Networks,” in 2011 17th International Conference on
Concurrent Enterprising, 2011, pp. 1-8.

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

W. G. W. Guo, “An exploring study on Regional Innovation
System,” Control Decis. Conf. (CCDC), 2010 Chinese, pp. 4026 —
4030, Jan. 2010.

P. Shapira, J. Youtie, and L. Kay, “National innovation systems and
the globalization of nanotechnology innovation,” J. Technol.
Transf., vol. 36, no. 6, pp. 587-604, Feb. 2011.

D. B. Audretsch and M. Keilbach, “Entrepreneurship Capital:
Determinants and Impact,” Pap. Entrep. Growth, Public Policiy,
2004.

S. Radosevic and E. Yoruk, “Entrepreneurial propensity of
innovation systems: Theory, methodology and evidence,” Res.
Policy, vol. 42, no. 5, pp. 1015-1038, Jun. 2013.

J. Vanderstraeten and P. Matthyssens, “Service-based differentiation
strategies for business incubators: Exploring external and internal
alignment,” Technovation, vol. 32, no. 12, pp. 656670, Dec. 2012.

M. McAdam and S. Marlow, “A preliminary investigation into
networking activities within the university incubator,” Int. J. Entrep.
Behav. Res., vol. 14, no. 4, pp. 219-241, Jun. 2008.

D. J. Teece, “Business models, business strategy and innovation,”
Long Range Plann., vol. 43, no. 2-3, pp. 172-194, 2010.

G. George and A. J. Bock, “The Business Model in Practice and its
Implications for Entrepreneurship Research,” Entrep. Theory Pract.,
vol. 35, no. 1, pp. 83-111, Jan. 2011.

S. Trimi and J. Berbegal-Mirabent, “Business model innovation in
entrepreneurship,” Int. Entrep. Manag. J., vol. 8, no. 4, pp. 449—
465, Sep. 2012.

A. M. Hormozi, G. S. Sutton, R. D. McMinn, and W. Lucio,
“Business plans for new or small businesses: paving the path to
success,” Manag. Decis., vol. 40, no. 8, pp. 755-763, Oct. 2002.

W. A. Sahlman, “How to Write a Great Business Plan,” Harv. Bus.
Rev., 1997.

J. Magretta, “Why Business Models Matter,” Harv. Bus. Rev., vol.
Product Nu, no. 9985, pp. 1-17, 2002.

H. Mintzberg, Rise and Fall of Strategic Planning. 1994.

H. B. Sykes and D. Dunham, “Critical assumption planning: A
practical tool for managing business development risk,” J. Bus.
Ventur., vol. 10, no. 6, pp. 413-424, Nov. 1995.

R. G. Mcgrath and 1. C. Macmillan, “Discovery Driven Planning :
Turning Conventional Planning on its Head,” Harv. Bus. Rev., vol.
73, pp. 44-54, 1995.

A. Chwolka and M. G. Raith, “The value of business planning
before start-up — A decision-theoretical perspective,” J. Bus.
Ventur., vol. 27, no. 3, pp. 385-399, May 2012.

F. Delmar and S. Shane, “Does business planning facilitate the
development of new ventures?,” Strateg. Manag. J., vol. 24, no. 12,
pp. 1165-1185, Dec. 2003.

D. J. Campbell, “Task Complexity: A Review and Analysis,” Acad.
Manag. Rev., vol. 13, no. 1, pp. 40-52, 1988.

C. Vanhoutte and L. Sels, “An Inquiry Into The Impact of Pre Start-
up Business Planning on New Business Ventures’s Performance,” in
RENT Conference, 2005, no. November, pp. 1-24.



[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

R. Netemeyer and M. Van Ryn, “The Theory of Planned Behavior,”
Organ. Behav. Hum. Decis. Process., vol. 50, pp. 179-211, 1991.

D. Dimov, “Nascent entrepreneurs and venture emergence:
Opportunity confidence, human capital, and early planning,” J.
Manag. Stud., vol. 47, no. 6, pp. 1123-1153, Sep. 2010.

R. Arasa and P. K’Obonyo, “The Relationship between Strategic
Planning and Firm Performance,” vol. 2, no. 22, pp. 201-213, 2012.

C. Borges, M. Hashimoto, and R. Limongi, “To plan or not to plan?
An analysis of the impact of planning on the disbanding or growth
of Brazilian start-ups,” Int. J. Entrep. Small Bus., vol. 18, no. 3, p.
349, Jan. 2013.

B. Fritscher and Y. Pigneur, “Visualizing Business Model Evolution
with the Business Model Canvas : Concept and Tool,” 2011 IEEE
18th Int. Conf. Ind. Eng. Eng. Manag., vol. Part 1, pp. 77-80, Jan.
2011.

C. P. Kaller, B. Rahm, J. Spreer, I. Mader, and J. M. Unterrainer,
“Thinking around the corner: the development of planning
abilities.,” Brain Cogn., vol. 67, no. 3, pp. 360-70, Aug. 2008.

B. Fritscher and Y. Pigneur, “Visualizing Business Model Evolution
with the Business Model Canvas: Concept and Tool,” Jul. 2014.

J. A. Pearce, E. B. Freeman, and R. B. Robinson, “The Tenuous
Link Between Formal Strategic Planning and Financial
Performance.,” Acad. Manag. Rev., vol. 12, no. 4, pp. 658-675, Oct.
1987.

J. Bessant and H. Rush, “Building bridges for innovation: the role of
consultants in technology transfer,” Res. Policy, vol. 24, no. 1, pp.
97-114, Jan. 1995.

P. A. Wickham, Strategic Entreprneurship, 4th ed. Prentice Hall:
Essex, 2006.

D. Carpenter, “The Power of One Entrepreneur: A Case Study of
the Effects of Entrepreneurship,” Am. J. Entrep., vol. 4, no. 1, pp.
25-41, Jan. 2011.

C. Chatfield, “Model uncertainty and forecast accuracy,” J.
Forecast., vol. 15, no. 7, pp. 495-508, Dec. 1996.

C. Mitter and S. Kraus, “Entrepreneurial finance — issues and
evidence, revisited,” Int. J. Entrep. Innov. Manag., vol. 14, no. 2/3,
p. 132, Jan. 2011.

S. Dahiya and K. Ray, “Staged investments in entrepreneurial
financing,” J. Corp. Financ., vol. 18, no. 5, pp. 1193-1216, Dec.
2012.

A. Mohnen and J. Nasev, “Growth of Small and Medium-Sized
Firms in Germany,” Bus. Res. Pract., vol. 5, no. October, p. 35,
20009.

N. C. Carter, W. B. Gartner, K. G. Shaver, and E. J. Gatewood,
“The career reasons of nascent entrepreneurs,” J. Bus. Ventur., vol.
18, no. 1, pp. 13-39, 2003.

C. Velu, “Business model innovation and third-party alliance on the
survival of new firms,” Technovation, vol. 35, pp. 1-11, Oct. 2014.

P. F. Drucker, Innovation and Entrepreneurship: Practice and
Principles. Butterworth-Heinemann, 2007.

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

B. Clarysse and N. Moray, “A process study of entrepreneurial team
formation: the case of a research-based spin-off,” J. Bus. Ventur.,
vol. 19, no. 1, pp. 55-79, Jan. 2004.

H. Chesbrough, Open Services Innovation: Rethinking Your
Business to Grow and Compete in a New Era. San Francisco:
Wiley, 2011.

R. . Johnston and G. Clark, Service Operations Management -
Improving Service Delivery. Pearson Education: Edinburgh Gate,
2008.

A. Mckelvie, D. R. Detienne, and G. N. Chandler, “What is the
Appropriate Dependent Variable in Effectuation Research?,” in
Sample Paper for the Babson College Entrepreneurship Research
Conference, 2013, no. 2001, p. 15.

J. a. C. Baum, T. Calabrese, and B. S. Silverman, “Don’t go it alone:
alliance network composition and startups' performance in Canadian
biotechnology,” Strateg. Manag. J., vol. 21, pp. 267—-294, 2000.

I. Neyens, D. Faems, and L. Sels, “The impact of continuous and
discontinuous alliance strategies on startup innovation
performance,” Int. J. Technol. Manag., vol. 52, no. 3/4, p. 392, Jan.
2010.

G. H. Gaynor, “Innovation: top down or bottom up,” IEEE Eng.
Manag. Rev., vol. 41, no. 3, pp. 5-6, 2013.

G. Benefield and D. Greening, “Introduction to Agile/Lean Startup
Organizations Minitrack,” Jan. 2013.

M. A. Hart, “The Lean Startup: How Today’s Entrepreneurs Use
Continuous Innovation to Create Radically Successful Businesses
Eric Ries. New York: Crown Business, 2011. 320 pages.
US$26.00.,” J. Prod. Innov. Manag., vol. 29, no. 3, pp. 508-509,
May 2012.

D. Carson and N. Coviello, “Qualitative research issues at the
marketing/ entrepreneurship interface,” Mark. Intell. Plan., vol. 14,
no. 6, pp. 51-58, 1996.

S. Elo and H. Kyngis, “The qualitative content analysis process.,” J.
Adv. Nurs., vol. 62, no. 1, pp. 107-15, Apr. 2008.

H. H. Kassarjian, “Content Analysis in Consumer Research,” J.
Consum. Res., vol. 4, no. 1, pp. 8-18, 1977.

K. Krippendorff, “Reliability in Content Analysis.,” Hum. Commun.
Res., vol. 30, no. 3, pp. 411-433, Jul. 2004.

M. Birks and J. Mills, “Essentials of grounded theory,” Grounded
theory a Pract. Guid., pp. 1-14, 2011.

L. Johnston and K. Sabin, “Sampling hard-to-reach populations with
respondent driven sampling,” Methodol. Innov. Online, vol. 5, pp.
38-48, 2010.

P. Biernacki and D. Waldorf, “Snowball Sampling - Problems and
Techniques of Chain Referral Sampling,” Sociol. Methods Reserch,
vol. 10, no. 2, pp. 141-163, 1981.

A. J. Onwuegbuzie, W. B. Dickinson, N. L. Leech, and A. G. Zoran,
“Toward More Rigor in Focus Group Research: A New Framework
for Collecting and Analyzing Focus Group Data,” Int. J. Qual.
Methods, vol. 8, pp. 1-21, 2009.

M. R. Miettinen and H. Littunen, “Factors Contributing to the
Success of Start-Up Firms Using Two-Point or Multiple-Point Scale
Models,” Entrep. Res. J., vol. 3, no. 4, p. 449, Jan. 2013.



