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Abstract—This exploratory study gives an overview of the
evolution of the main financial and performance indicators of the
Academic Spin-Off’s and High Growth Academic Spin-Off’s in year
3 and year 6 after its creation in the region of Catalonia in Spain. The
study compares and evaluates results of these different measures of
performance and the degree of success of these companies for each
University.

We found that the average Catalonian Academic Spin-Off is small
and have not achieved the sustainability stage at year 6. On the
contrary, a small group of High Growth Academic Spin-Off’s
exhibits robust performance with high profits in year 6. Our results
support the need to increase selectivity and support for these
companies especially near year 3, because are the ones that will bring
wealth and employment. University role as an investor has rigid
norms and habits that impede an efficient economic return from their
ASO investment.

Universities with high performance on sales and employment in
year 3 not always could sustain this growth in year 6 because their
ASO’s are not profitable. On the contrary, profitable ASO exhibit
superior performance in all measurement indicators in year 6. We
advocate the need of a balanced growth (with profits) as a way to
obtain subsequent continuous growth.

Keywords—Academic Spin-Off (ASO), University
Entrepreneurship, Entrepreneurial University, high growth, New
Technology Based Companies (NTBC), University Spin-Off.

I. INTRODUCTION

N the last two decades European Universities have

increased their efforts in fostering Entrepreneurship in
Universities and Public Research Institutions, emulating US
universities evolution in this area. University Entrepreneurship
is seen as the last and round-the-circle step of the Transfer
Technology process that create new companies with a high
growth potential with the aim of generating wealth, qualified
job places and economic development.

This view has bring into changes in Universities at the
organizational level creating specialized teams on Technology
Transfer, science parks, incubators, and at regulatory level
redefining the goals and aim of the University as an
institution. These structures that have produced an output,
mainly in form of patents, licensing contracts and the creation
of companies based on the technology transferred. These
companies are referred in literature as University or Academic
Spin-Off’s (ASQO’s).

Nevertheless, Europe and US exhibit significant differences
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in ASO’s performance. In 1995, European Commission [1]
alerted that although the amount ASO’s created in Europe is
acceptable, they seemed to grow at a significant smaller rate
than their US counterpart, not accomplishing by far the social
objective of the institution [2]. This situation has been called
the "European Paradox", with high public research and
knowledge output from academy and scarce level of
transformation of this knowledge to wealth. European
Commission [3] found in 2002 a large number of Lifestyle
spin-offs (low investment, internationalization and growth)
versus Growth spin-offs (high investment, professionalized
management, Venture Capital or industry partnerships).

There is the belief that “something is still left” when it
comes to study the main variables that influence ASO growth
at this macro level that can explain why an average ASO
grows faster in some countries, areas, PRI’s or universities.
Governments, TTO’s, local industry, PRI’s and universities,
seem to exert in fact an influence in ASO’s growth. Whereas
all the plans, subsidies, structures and actions are being
implemented, results are still far from expectations.

In this article we perform an exploratory analysis of the
situation and evolution of the long-term performance of ASO
created in a European Region (Catalonia, Spain), from 1999 to
2010, by accounting the main balance sheet indicators in two
points of time after the creation of the company. We also
locate the individual companies that exhibit an abnormal
growth and calculate until what extent these High Growth
Spin-Off’s (HGASO) contribute to aggregated wealth creation
with respect to ASO’s.

In addition to this main objective this paper aims to
contribute to a better understanding of the parameters to take
into account when study growth in ASO. In the methodology
we profoundly discuss and justify each element taken into
account into the study. Instead of taking one or two measures
of performance, we draw results from different variables to
contrast and assess the validity of each measure in relationship
with ASO performance and the stage presumably ASO is in.

Il.LITERATURE REVISION

A. University Entrepreneurship Impact: ASO Performance

Entrepreneurship has been widely studied as a source of
employment generation [4]-[8], and economic growth [9]-
[12]. Economic evolution in developed countries to a
knowledge-based society [13], make the creation knowledge-
based companies a top priority for governments to increase
productivity and long-term economic growth [14], [15]. The
continuous surge of IT, biotech and other technological
companies that generate in record time a huge value for
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shareholders, wealth and hundreds of qualified labor force
jobs have made stakeholders realize of the importance of
entrepreneurship in creating wealth. The high knowledge
component of Entrepreneurship from Universities and PRI’s
[16] increased the interest in the creation of companies from
Universities.

According to [17] an Entrepreneurial University accepts
and fosters systematically entrepreneurial activities and has
structures and mechanism to monitor and stimulate the process
(TTO’s, licensing office). Recent authors identify another
characteristics of UE, such as having courses to deliver
knowledge and skills related to entrepreneurship
(Entrepreneurship Education), policies to accommodate,
facilitate and reward entrepreneurship in the academic world,
having a systematic planning and monitoring of UE, fostering
links with industry and robust external and internal networks
and recruiting star faculty [18].

UE deployment result in an increase of the number of
companies created based in the results of University research,
starting at the US [19]-[23] and a few European countries such
as U.K. [24] and Sweden [25], [26]. This effort has also been
accompanied by an increased research attention and academic
output in the area of Academic Entrepreneurship in the last 15
years [27]-[29].

Besides the Bayh-Dole Act (1980) and Federal Technology
Transfer Act (1986), [30] appointed other possible reasons for
the US leadership in the creation and performance of ASO:
changes in patenting laws and financial markets, the boom of
the biotech industry and the increase of the university as an
equity holder. However, outside the US, ASO produced poor
results [31].

The main benefits from ASO creation are increasing the
value of the results of R+D [32], job opportunities for
academics and researchers, qualified employment, wealth and
a significant economic return for universities. However some
authors argue that UE economic returns are not enough to
cover the expenses of the structures created for
commercialization [33]. In Spain, it seems that these returns
are minimal: according to red OTRI survey in 2011 [34],
returns from ASO investment in shares represent 0.07% of
TTO expenses. It is obvious that results are far from desired
and that a great part of the success of Universities and TTO’s
in UE will depend on performance of the companies created.

Spain, as other European countries also legislate to transfer
the right to exploit inventions to universities. Spanish and
Catalonian Universities and PRI’s have also followed the
European trend and supporting structures have been created
following the recommendations of academics who claim the
need to access to industry and institutional networks [35]-[37].
A big number of programs [38] and support structures have
been created, with complex relationships between them [39].

When it has been the time to account the results of UE
policies regarding ASO’s, the measure of success has
systematically been the simple accounting of the number of
companies created [40]-[48]. In Spain, institutional surveys
and studies have also driven its focus on the number of ASO
created [49] rather than the type of ASO created [50] and its

performance.

Some academics at the same time researched about the
process of creation of ASO finding barriers, milestones and
stages the company has to go through [23], [51]-[53]. These
studies take into consideration the need to study ASO’s in
each stage and how resources and abilities needed in each
stage could be different. According to [52], the last stage to
achieve seniority for an ASO is the sustainability stage in
which ASQO’s have reached sustainable profits.

Some studies focused on ASO performance: [23] pointed
out that areas with poor EU infrastructure normally create low
profile companies in terms of growth and performance.
Aligned with [21], they recommend increase selectivity and
support to improve ASO performance. Reference [54] openly
questioned the economic relevance of ASO after some studies
that stated that ASO had slower sales growth, net cash-flows,
employees and probability to achieve profits than independent
start-ups [55]-[57].

In Spain, [36] put into consideration the need to study long-
term performance of the companies, once it has surpassed the
early stages and thresholds. According to [58], ASO’s had an
initial underperformance that disappeared after 2 or 3 years.
Productivity grew faster in ASO, and consequently can have
more chances to generate wealth than a simple start-up.

So, it looks convenient to study ASO performance in the
long term, to study if ASO created really surpass the last stage
of having sustained returns that will guarantee sustainability
and give further chances for growth, taking into account the
real company output in terms of turnover, employees and
profits after its initial stages. This is the main purpose of the
study.

B. The Catalonian University System

Catalonia is located in the northeast of Spain. It accounts
for the 16% of Spanish population, and its GDP is slightly
over (1%) the Spanish media. The Catalonian University
System is composed by twelve universities, eight public
universities, and four private universities. Bigger universities
are public (UB, UAB, UPC) with high university rankings.

We perform the study for the Catalonian private and public
universities because of the prevalence of this area in
Entrepreneurial University and innovation (Fig. 1) and
because is a region that has rapidly changed from an economy
based on production competition to an economy of
competition based on innovation [59].

Catalonia has developed pioneer research in medical care,
energy and urban, economic and social innovation; is well
positioned in scientific production by population or GDP with
respect to average European country, and has qualified market
professionals as well as highly qualified researchers, teachers
and students [60].

The same authors [60] stated that although Universities in
Catalonia have adopted the UE mission and have created the
structures to foster entrepreneurship, there is the necessity to
evaluate real effect of UE in the long term. ASO creation of
wealth is one of these effects of UE.
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Catalufia 117
Comunidad Valenciana | 111
Andalucia | 711
Madrid | 18
Pais Vasco [ 7
Galicia e 6
Castillay Leén [ 4
Canarias 7:| 3
Islas Baleares _:| 2

Astunias 7:|1
Navarra 7:|‘I
Aragon [ 1
0o 2 4 6 8 10 12 14 16 18
Fig. 1 Number of ASO created in Spain from 1998 to 2005 [36; p.
230]
I1l. METHODOLOGY

In our study, we revised the main methodological points
ASO studies have encountered, the problems that have arisen
and we made a justified decision on each point.

The research study had seven elements: (i) ASO definition,
(ii) Measures of growth, (iii) ASO stages and milestones, (iv)
Time period, (v) Relative or absolute variables in growth
measurement, (vi) Measure of High Growth, HGASO
selection criteria and (vii) Company selection process.

A. ASO Definition

It is a recurrent problem in ASO studies to define the
borders of what is considered as an ASO company.

We adopted the definition of ASO from [61]: “new
companies created from universities to exploit knowledge
created by academic activities in a profit making perspective”.

Thus, we considered ASO from a broad perspective, not
requiring them to be formed exclusively by teachers or to be
partially owned by university. So a company formed by
students or entrepreneurs would have worked for the study if a
TT process existed.

B. Measures of Growth

Different measures of growth have been used in SME. The
ways authors measure growth vary and can lead to different
conclusions in each study. Objective measures are normally
related with relative or absolute growth on revenues or
employees. However, the measure investors normally pursue
are measures of return such us net profit, generated cash-flow,
EBITDA or ROI. Some studies also use more peculiar
measures such as total company asset (related with
investment).

Although it is usually justified as a methodological
unimportant option, it is obvious that it can have important
consequences in results and the difficulty in making
comparison between studies. Growth is a desirable situation
for all the groups that interact in and with the company
(managers, owners, public administrations, workers, unions,
suppliers...). However each group has its favorite variable to
maximize. Public administration and unions prefer to
maximize employment, suppliers prefer purchases and fixed
assets, whereas for owners the variable to maximize in the
long run is Net Profit or ROI.

Measures on growth based on employees have created some
controversy since it can be difficult to sustain because not
always were necessarily related with growth in sales or profits.
Measures based on employees are used in the early stages of
the firm, when the generation of revenues and profits are small
related to the investment and in that industries where time to
market is long (e.g. biotech).

ASO literature is not an exception and generally used
measures are employee or sales growth [23], [62]-[66],

A majority of studies consider sales or employment and
literature commonly assumes that after a growth in sales will
lead to employment growth and vice versa. However
Reference [67] studied the relationship between these two
variables stating that they not always are interchangeable and
found that there are variables as asset specificity and
behavioral uncertainty that moderate this relationship.

We have compared the results of ASO activities in each
Catalonian university in terms of Turnover, number of
employees, profits, assets and leverage.

C.Relative or Absolute Variables in Growth Measurement

Gilbart’s law stated that the company growth is independent
from its size. Several studies have been conducted to state the
validity of the law. A majority of them concluded that
Gilbart’s law can be applied (with some limitations)
particularly in the long run but is especially inexact with small
companies. Gilbart’s law is specially fragile for small
companies in the way that small companies grow more than its
bigger counterpart when sales or employees are the measure
selected [68]-[71].

Differences in growth for small companies along time are
significant: [82] found that the mean annual sales growth of
gazelles between 1992 and 1996 was 36%, but surviving
gazelles grew by just 8% between 1996 and 2001, being
unable to sustain growth even in better macroeconomic
conditions than the previous five years period. However, [72]
for the UK, and [73] for West Germany demonstrate that high
growth firms grew faster than the industry average growth in
the following periods.

Since ASO companies selected for our study were SME it
was wise to try to diminish the size effect by taking a
combination of relative and absolute values or consider a
minimum size to take data into account [74], [75]. Another
way to diminish this effect is to consider the initial point of
time some years after the creation of the company, so that
relative values are more representative.

As a measure of High Growth we used an index based on
Birch index [76] taking absolute and relative measures on
sales.

D.Sustained or Fluctuant Growth

Reference [77] explored the different phases in the
company early growth. Internal and industry forces and
resource endowments force the company to pass through
different growth paths with fluctuant, reinforced or reversal
growth.

Some studies consider high growth exclusively as a
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necessarily steady growth arguing that one or two shot growth
can be due to an acquisition or a non-replicable event in the
environment. Reference [78] studies the different ways
company grow or types of growth classifying companies in
super-absolute and super-relative companies, sales growers,
acquisition growers, erratic one-shot growers, sales growers
and employment growers.

Literature on high growth also show that patterns of growth
change over time [78], [79] and high-growth is shown in short
periods of time followed by a decline or slower rate [80].

We consider that there is not sufficient evidence to reject
fluctuant, one shot growth or any pattern of growth. Besides,
growing through acquisitions or heavy investment could be a
valid strategy for growth and can lead to further operations in
the same way in the future.

So whatever is the origin of growth or its pattern over time,
we cannot find a reason invalidate any way or growth pattern.
So we accept average compound growth based on measures on
Y6 and Y3 as a good measure.

E. Academic Spin-Off Stages and Milestones

Some authors split ASO development in phases or stages
the company has to go through to achieve maturity. The
resources and knowledge required in each stage evolves and
different barriers arise and have to be overcome. Growth will
occur depending on the resources the company has or the
ability to get these resources from outside. Looking at the
knowledge as a key resource, [42] pinpoints that the lack of
the different types of knowledge required as the main
handicap for a spin-off to develop and grow. Companies need
this knowledge to develop and to create a sustainable
competitive advantage [81].

The kind of knowledge gets different significance in each
stage of the spin-off process (research and development stage
and commercialization stage) and to the different participants
in the process (PRI, TTO, academics, entrepreneurs, venture
capitalists). From this Knowledge Based View perspective,
companies need to have technical/scientific knowledge,
especially during the development stages and organizational
knowledge to develop and growth in the commercialization
stage.

An important group of studies are based on Vohora
perspective [52], which identifies four critical milestones:
opportunity  recognition,  entrepreneurial  commitment,
threshold of credibility and threshold of sustainability. The
new firm has to develop capabilities and obtain different types
of resources to overcome each one of these junctures to
achieve growth.

There are few studies on which are the different ages to
surpass each milestone, but [62] found that more innovative
companies reached credibility threshold as far as year 1 and
reach sustainable returns before Y6. On the contrary, low to
medium innovative SO encounter credibility threshold at year
4 and failed to reach sustainability at Y6. According to this
study 53% of the companies where highly innovative, that is
their product or service was a breakthrough or new for the
sector and the expenditure on R&D was over 25%.

F.Time Period

The time frame chosen in literature of growth in small and
medium companies is highly variable and normally ranges
from 3 to 10 years [82]. In high growth or gazelle’s literature
is more common to take a 3 to 4 years approach [76], [83],
[84], although there are studies with periods of 10 and even 20
years.

In our case it is not a trivial decision because we are
interested in companies with a sustainable growth (that is,
with profitability) and this can appear in some years after the
start of the operations, but it has to be short enough for
companies to maintain his ASO characteristics and to have a
minimum number of companies with rapid growth.

In consequence a time frame of six years is enough time for
this group of highly innovative companies to present high
growth and achieve sustainable returns, according to [62]. We
chose this time frame because it is our estimated period in
which companies had surpassed early stages, had created
structures for growth and had to some level achieved the
credibility stage. So high growth, if occurs, will show in
approximately those years.

As stated, some authors on growth think six years can be a
short time frame to measure performance. According to [64],
measuring the growth of the ESOs (as compared to non-spin-
offs) can be stated about ten years after the establishment of
the firm, and this outperformance manifests precisely from the
sixth year of life. This is not contradictory with our decision
since we are looking for this group of companies that achieve
High Growth early in their development. High growth
literature also account for HG periods of 2 to 3 years followed
and preceded by average industry growth.

However it is to notice that most ASO studies take either
established or new firms in a period of time [82], and they
evaluate their results each year. The novel approach of our
study is that we choose to study a period of three year time
after three years of operations for all the companies in the
period studied. This way we compare companies at the same
time in their development.

The initial time point was set in year 3 for two reasons. On
the one hand companies take some time to complete the TT
process, create structures, complete product (service) design,
and surpassing first stages. Reference [62] set this time
between 1 to 4 years. So at Y3 most HGASO candidates
would have shown attractive returns and growth. On the other
hand, we wanted to diminish size effect and avoid super-high
relative growth measures due to the smallness of the firms.

G.Measure of Rapid Growth or High Growth - Gazelles:
HGASO Selection Criteria

Some empirical works establish a dichotomy measure for
high growth in SME and consider that a firm grows rapidly
when it achieves a growth point. A common measure is
companies that double their initial size in a period from 4
(most common) to 11 years [85], [74], [83], which represents
an annual compound rate from 19% to 7%.

Reference [76] defined gazelles as “growth-orientated
companies that have achieved a minimum of 20% compound
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sales growth each year over the previous five years, starting
from a base of at least $100,000”. EU project KITE has also
used this measure of rapid growth jointly with other studies
[86].

Reference [87] set in 2001 the frontier of rapid-growth for
their study in employment risings by at least 15% per year, in
a five year period (which represents doubling its size).

One can conclude that there would be a general agreement
stating that a company with a continued annual growth of
around 20% is commonly considered as a high growth or fast
growing one.

So for the reasons explained in this section, we chose to
take data in Y3 and in Y6 of operations and we chose a
combination of relative and absolute measures of growth to
moderate the size effect [74], [75].

Consequently, for our study HGASO candidates should
accomplish these three criteria: (i) At least 6 years old, (ii) at
least 300k€ of turnover at year 6 and (iii) at least 20% of
annual compound turnover growth from year 3 to year 6.

H.Company Selection Process

Since a database on spin-off was not available, first step
was to gather information to identify spin-off firms. We obtain
the information mainly through the university web page and
then validate the information through a short telephone
interview to the director or assistant in the TT department of
each university. ASO list was collected from the main public
and private universities in Catalonia, Universitat de Barcelona
(UB), Universitat Autonoma de Barcelona (UAB), Universitat
Politécnica de Barcelona (UPC), Universitat Pompeu Fabra
(UPF), Universitat Rovira i Virgili (URV), Universitat de
Lleida (UDLL), Universitat de Girona (UDG), Universitat de
Vic, Universitat Ramon Llull, Univesitat Oberta de Catalunya.

Only six universities reported to have companies that
surged from university or officially have support from them
through a Technology Transfer process. They were asked to
validate the companies and qualify them as properly ASO
because there has been Technology Transfer or simply start-up
companies. We eliminate from the list those considered by the
TTO’s as simple start-ups. We also ask about the university
holding any stock in the companies and if there were any
venture capital firm as stockholder.

In Spain companies are due to register their financial data in
“Registro Mercantil”. Registration normally takes a year
(December 2011 already have data from 2010). The year of
spin-off creation was considered year zero.

Balance sheets from 1999 to 2010 were gathered from
“Registro Mercantil” and SABI database and analyzed for
each company by indexing seven variables: Turnover, Number
of Employees, Profits, Total Assets, Leverage and Equity
Value.

Although it is compulsory in Spain to register records in
“Registro Mercantil”, there are many reason not to have them
available: some companies presented particular company
structure (cooperative or not limited liability...), others were
in a closure process, are too young and do not have 3 or 6
years of life or others simply do not comply with the norm,

which is usually an indication of poor activity level. Some
others have been found with different names since universities
normally use its commercial name, rather than the company
name. Other companies could have suffered a corporate
operation (merge or takeover) that transform company in a
different one or have moved headquarters to another country.

To compare company data we have considered year 1 as the
first year with turnover different from zero or the following
tax year after formation. Most companies reported sales the
same year of foundation and if no sales are reported, the
following year was considered year 1.

From an initial pool of 168 companies, we ask TTO’s to
discriminate proper ASO from start-ups, and 38 companies
were disregarded for not being proper ASO according with the
given definition.

We also did not consider 40 more companies for not having
accounting records in the official “Registro Mercantil”,
leaving 90 companies to study. In a similar study performed
by [58] from 496 Spanish companies they could only find
accounting records in 104, which is an abnormal percentage of
21%. We found records on 67% of ASO, which is also a fairly
low percentage anyway, taking into account that is legally
compulsory to register financial data in Spain.

From these 90 companies, 63 were more than three years
old (Y3), and only 35 have records at year 6 (Y6).

So there are 27 companies that are too young and although
they have been located in “Registro Mercantil” database, did
not had records for Y3.

And 28 companies with data in Y3 but not in Y6. Possible
reasons for these are probably because either they had not
released their data to “Registro Mercantil” at the time of the
study, or they have been extinguished, or had a very limited
activity, or in more rare cases they have been merged or
acquired by another company or moved outside Spain.

TABLE I
TURNOVER DISTRIBUTION OF ASO COMPANIES IN Y3 AND Y6

Turnover (Euro)  with datain Y3  with data in Y6

< 100KE 13 2
<300KE 25 7
<1ME 16 16
<3ME 7 5
>3ME 2 5
Total 63 35
TABLE I
NUMBER OF ASO WITH DATA AT Y3 AND Y6 BY UNIVERSITY
University Y3 Y6
UAB 18 6
UB 17 9
UDG 4 3
UPC 21 17
URV 3 -
Total 63 35

We can appreciate the increase in size on ASO with data on
Y6 shown in Table I. A majority of ASO’s have a turnover of
less than 1 million EUR at Y3, but only 13 sell less than 0.1
million EUR. At Y6 only 9 out of 35 do not achieve the
minimum size to be a HGASO candidate.
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Table 1l shows the amount of ASO created by each
university.

From 63 companies with Y3 records, 28 were in the
Biotech industry (6 HGASO) and the other 35 were in the
engineering and computer and IT industry (7 HGASO). From
63 companies with Y3 records, the bigger three university
account for the total of HGASO (Table 111).

TABLE Il
NUMBER OF HGASO AND BIOTECH ASO WITH DATA BY UNIVERSITY

University HGASO BIOTECH HGASO
UAB 3 1
uB 6 4
upPC 4 1
Total 13 6

Regarding VC and university involvement in form of
equity, from 63 companies with Y3 records, 17 reported to
have Venture Capital (27%). Only 4 of these 17 accomplished
HG criteria (23%).From 63 companies with Y3 records, 9
reported to have University as a shareholder. Only one of
these 9 achieved HG criteria.

IV. RESULTS

A.ASO Performance by University

Aggregated measures of Turnover, Employees and Assets
give an estimate of the wealth generated to society through
ASO. Thus, from our study ASO created between year 1999 to
2010 with more than 3 years of operations generated 24.1
million EUR turnover, employed 509 people and had total
assets of 55.5 million EUR at Y3 (Figs. 2, 3, 6).

If we focus only on companies which have data on Y6 and
Y3 and calculate growth, these companies have grown from
15.1 to 34.7 million EUR in turnover, from 35.4 to 71.5
million EUR in assets and from 269 to 310 employees.
However, key point is that aggregated profits although
improved remain negative from -4.7 to -2.1 million EUR.

Turnover is the most common indicator for company
performance. Sales increase is commonly used to size the
company and is a measure of product/service success. The
more is sold the more human and utilities are needed, that is
more employment and more assets.

In order to achieve a sustainable growth, this increase in
sales should end in significant improvements at the bottom
line, through a better asset management and productivity
increase.

We can appreciate from Table Il and Figs. 2-6, that this
route not always stand: performance results at the university
level show that ASO from UPC have more companies, with
more turnover in Y3 and Y6, companies in Y6 presented more
productivity than Y3, and roughly the same level of
investment. This surprising employment drop could have an
explanation on the necessity to cut costs to improve the profit
and loss statement. This reduction in the number of employees
can bring as a consequence losing valuable knowledge that
could difficult future growth. However, profits are profoundly
negative in Y3 and Y6. Accumulated negative results lead to a
significant loss Equity Value.

UB and UAB have better balanced figures (Figs. 2-6) and
both of them presented aggregated positive results in Y6. The
effect those results have in Equity value is impressive in the
case of UB. Nine ASO companies from UB more than double
Equity value of 17 ASO from UPC. Thus we can appreciate
the key role profits play when it is time to assess ASO
performance.

18000
16000
14000
12000
10000
8000
6000
4000
2000
0

Y3

Turnover (KEUR)

UAB  UB UDG UPC UPF  URV
Fig. 2 Aggregated ASO Turnover by university
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200
150

Y3
100 Y6
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g. 3 Number of ASO employees by university
25.000
20.000
15.000
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10.000 mY6
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0 -
UAB us ubG UPC UPF URV

Fig. 4 Aggregate ASO Equity Value by university

Taking average company measures Fig. 12 data show that
UPC creates bigger companies in term of Assets at year 3 and
have better initial performance in terms of sales on Y3 (Fig. 7)
but that grow slower in the following years, not accomplishing
sustainable returns neither at Y3, nor at Y6 (Fig. 11).

Equity values in Y3 (Fig. 9) are an indicator at this point of
company life of the investor confidence and effort. We can see
that is fairly variable in each university and around 0.4 million
euro on average. At Y6 important loses or profits diminish or
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increase this value so differences between universities enlarge
at Y6 where all universities had losses except for UAB and
specially UB that made a turnaround in results.

These positive results allow UB and UAB to reduce
leverage, whereas UPC remains at around a 70% of debt
probably close to their debt limit (Fig. 13).
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B. High Growth ASO

Only 35 companies have data at year 6, and thirteen of these
companies match all three criteria for being considered
HGASO. Six of them in the biotechnology industry three in
the computing engineering industry and the rest are in other
engineering areas.

We compare average ASO variables with average HGASO
data. Average turnover in ASO in Catalonia is around 0.5
million euro that multiplies by 2 on average at year 6 and by 3
on average for HGASO. On the other hand, employment on
those companies roughly grew more than 50%.

At an individual level there are a small number of
companies that explain the major part of the profits/losses
account. UAB has 6 ASO with an average profit of 69.122
EUR, 5 ASO near breakeven and one winning 421.232 EUR
at year 6. UB have 9 ASO at year 6, 5 of them with moderate
losses, 1 with moderate benefits and 3 with strong profits
records (> 500 K EUR) for its size. On the other hand UPC
has a larger amount of 17 ASO, 14 of them with moderate
profits/losses and 3 with high losses that turn the university
average to loss.
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Fig. 9 Average ASO and HGASO Equity Value by university

The positive evolution of HGASO through time can be
stated in Fig. 11, with an impressive improvement in results
that allow companies to have access to further financial
resources to invest, increase total assets and maintain or even
reduce its leverage level. Total average profits are negative in
Y3 (-113 KEUR) and in Y6 (-42 KEUR), with substantial
differences between universities, whereas HGASO show
average loses in Y3 (-124 KEUR) but an impressive
turnaround to positive returns in Y6 (193 KEUR)

V.CONCLUSIONS

A.ASO Creation in Catalonia

According to previous studies in Spain, bigger Universities
(UB, UAB, UPC), with more resources in TT infrastructure
and R+D expenditure account for more ASO created [36] and
for more HGASO.
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Fig. 13 Average ASO and HGASO percentage of debt on Total
Equity and Liabilities by university

B. ASO Performance in Catalonia

Figs. 2-6 show the aggregated turnover, employees, equity,
profits and assets value of the Catalonian ASO. The purpose
of the study is not to compare the weight of these figures with
Catalonian GDP, total employment and other macro statistics,
but to observe the evolution of these indicators over time.

After 3 years of performance, ASO’s face critical junctures,
and depending on the industry and the company’s resources
and abilities, companies should already trying to overcome the
threshold of credibility and enter in the sustainability stage,
generating enough returns to convince stakeholders of its long
—term viability.

If we compare Y6 with Y3, we can observe substantial
average turnover and employee increases which are the
measures commonly used to measure performance and
company growth. Equity value also increases reflecting that
although profits remain negative, in general terms, investors
keep investment in those companies. Assets value also
increase almost in the same proportion as Equity.

However, our results indicate that performance of ASO in
Catalonia in terms of profits is poor in Y3 and in Y6, with
average loses on both exercises. And profits are precisely what
validate VVohora’s sustainability stage [52] in the long run, it
gives cash-flow to pay debt, it gives resources to increase
investment, it gives stability and good perspectives to
employee salaries and because it validates the company in
front of investors accomplishing their ROE objective and
increasing company value.

From the investor point of view, the attractiveness of a
business with heavy losses during at least six years is very
difficult to justify. Business plans with six years losses are
extremely unusual.

So we can conclude that ASO companies in most cases take
at least three years to achieve sustainable returns and the
majority of companies do not achieve them at year 6. The
question here is if those companies will ever achieve this
milestone or it is simply a matter of time. As we already
stated, losses during a six year period is a difficult situation to
downturn.

Differences between universities are significant. Whereas
UPC has the greater number of ASO created and the heavier
average investment (Fig. 12) the average company show low
performance in terms of growth sales and employment.
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Average profits show heavy losses at Y6.

This situation is obviously detrimental for the company, but
also for the university and the TTO, since there is no “success
story” to show to future entrepreneurs, workers and managers
will probably have high short term pressure for results. Risk of
failure will make financing conditions get tougher, and the
company is less attractive for new investors and to recruit new
talent.

So, according to these results in general terms there is a
certain base to subscribe some affirmations of those who are
critical with the way UE is deployed with TTO’s structures
with low selectivity and support [21] and [23], especially in
the long term, and ASO created with poor performance and
growth orientation [54]-[57].

C.HGASO

Good news is that there is a small group of companies that
exhibit superior performance (Figs. 7-9, 11). HGASO are
companies that not only growth a compound average of 43%
on sales during 3 years, but also show employment growth in
16%, increasing productivity and that have made a turnaround
from losses to significant profits of 13% on sales in Y6.

So this selected group exhibits a sound evolution in their
main indicators, and it has arrived on average at the desired
stage of sustainable returns. When we study the individual
companies some of them show spectacular figures (Fig. 10).
The impact of just one high-growth company can represent a
turnaround on the university-TTO performance results. So
these results cannot be taken into account to judge the task of
the TTO, but definitely they should cause a consideration
about the productivity of TTQ’s, their objectives and where to
focus their efforts.

D.University Ownership

University Entrepreneurship can give positive returns to
universities through ASO ownership. In our study University
presence in the company as shareholder is minimal. Either the
TTO failed to identify the potential of the company or the
University has a non-ownership policy. Both are detrimental
for the university. As we have noticed in the study, a HGASO
can multiply in three years its equity value. Besides due to
profit generation, their future expected cash-flow can produce
market value of the equity much higher than book’s equity
value. So it represents a missed investment opportunity for
TTO and University, an opportunity to help finance
entrepreneurship structures and to justify their task from an
economic point of view.

So if aggregated impact in society in terms of turnover,
employees or profits is being chased, it seems that quality is
better than quantity, so we advocate to focus on high potential
ASO because are the ones that will have high impact on long
term performance, by increasing selectivity and consequently
offering more support to selected companies.

When University enters in the company’s equity, usually it
takes around 10% ownership. The percentage normally obeys
to a University policy rather than an objective valuation of the,
knowledge and assets transferred to the ASO and or any

financial estimation of the expected returns. We think that due
to the non-economic goal of university little attention has been
paid to the maximization of this possible income.

E. Venture Capital Ownership

We also try to establish a connection of VC ownership to
ASO growth in our study. There is a consensus that VC help
overcome financial barriers, provides credibility, bring new
knowledge to the company and provide scouting and couching
functions and access to networks [88], [90]. Consequently
some authors found they tend to outperform compared to those
without VC [91], although performance results on VVC-backed
companies are mixed. In our study, the percentage of
companies with VC is very similar for HGASO and ASO, so
their presence as shareholder does not seem to be a good
predictor of HG.

F. Measures of Performance and Success

Another methodological conclusion is that it is time to quit
the number of ASO created as a measure of success of a
TTO’s. Due to the huge differences between companies’
figures, the number of ASO created does not have any
relationship with total wealth created, number of jobs or
investment. It also can have a perverse result on the TTO
policies to low selectivity and low support; if the objective is
just maximize the amount and not the quality of the companies
created. We recommend some research on TTO’s agency
conflicts regarding this side-effect.

According to data it is wise to think that neither
employment nor turnover at Y3 are good predictors of future
performance of ASO. Looking at the individual results it
appears clear that it is not until profits appear that one may
think that company has a chance for growth in the long term.

Our point is that is not at least until Y6 we have a measure
of real success of ASO. Until then, tracking the amount of
ASO creation, employees... can be a measure of the amount
of job done, but not of results in terms of increasing wealth for
community. So University, TTO’s should pose their eyes in
profits. Profits guarantee sustainability, the generation of more
resources for growth and are the last step in company
development. Growth in investment, employment and
turnover do not necessarily guarantee sustainability, but it is
true that these variables can be used to anticipate profits
because they happen before in the business process or product
cycle. So chronologically one may think that after investment
and employment, turnover arrives and after a period of time,
profits. However, our study reveals that for ASO companies, a
heavy investment or hiring does not always lead to enough
turnover to generate profits, so that future growth and
sustainability can be seriously compromised.

VI. LIMITATIONS AND IMPLICATIONS FOR FURTHER
RESEARCH

Our study confirms some of the conclusions on previous
studies on ASO in Europe about the poor performance of ASO
and dig into the doubts about the way ASO and TTO success
are measured.
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When studied at the University level, differences in
University’s and TTO’s policies lead to significant different
results in the long term ASO performance.

Whereas there are a small group of companies with HG and
sustainable and substantial returns on Y6, there are
universities which companies made heavy investment and
recruiting and present heavy losses at Y6 that we think can
threaten not only their growth but their survival. It could be
interesting to know if the downturn period is even longer than
Y6 and if those companies have finally achieved sustainable
returns.

So, longer studies are needed to complete the history of
these problematic ASOs. Besides, with a longer time frame
one could observe the previous records of other cases of
HGASO. If it is a matter of small vegetative companies that
make a big step or these bigger unprofitable companies made
a downturn in their results.

We have found that employee and sales figures in early
stages (near Y3) not always are good predictors of future
company profitability and growth. So, early ASO measures
should be interpreted with extreme caution. As a consequence
more studies are needed about if there is really a good
predictor for company success and if early employment or
sales are measures good enough to guarantee success. We
propose that a measure for a balanced growth should be
studied to predict long term ASO sustainable growth.

Obviously this study has limitations and its conclusions
cannot be generalized to other geographical areas. Besides, the
youth of many companies lead to a lack of data of significant
group of companies for Y6.

However it leaves interesting insights and questions on the
appropriateness of how TTO and ASO success are measured
and the different results universities can have on the
companies they help to create.

REFERENCES

[1] European Commission, Green Paper on Innovation, 1995.

[2] M. Wright, B. Clarysse, P. Mustar, A. Lockett, Academic
Entrepreneurship in Europe. Edward Elgar, Cheltenham, 2007.

[3] European Commission, University spin-outs in Europe. Overview and
good practice, Luxembourg, Office for Official Publications of the
European Communities, 2002.

[4] D.J., Storey, “Impact on the local economy”, Entrepreneurship and the
new firm (pp. 167-180). London: Croom Helm, 1982.

[5] D. J. Storey, “The role of small and medium-sized enterprises in
european job creation: Key issues for policy and research.” Small and
medium size enterprises and regional development, pp. 140-160.
London: Routledge, 1988.

[6] S. Birley, “New ventures and employment growth”. Journal of Business
Venturing, 2(2), pp. 155-165, 1987.

[7]1 B. A. Kirchhoff, & B. D. Phillips, “Research applications of the small
business data base of the U.S. small business administration”, The state
of the art of entrepreneurship, pp. 243-267, Boston, MA, 1992.

[8] S.B. White, & P. D. Reynolds, “Government programs and high growth
new firms”. Frontiers of Entrepreneurship Research, pp. 621-635,
1996.

[9] C. A. Kent, “Entrepreneurship in economic development”, Encyclopedia
of entrepreneurship, pp. 237-256, New York: Prentice-Hall, 1982.

[10] D. L. Sexton, “Role of Entrepreneurship in Economic Development”,
Entrepreneurship, Intrapreneurship, and Venture Capital, pp. 27-39,
Massachusetts: Heath andCompany, 1986.

[11] D. J. Storey, “Understanding the small business sector”, Employment,
pp. 160-203, London: Routledge, 1994.

[12] S. Wennekers, & R. Thurik, “Linking entrepreneurship and economic
growth”. Small Business Economics, 13(1), pp. 27-55, 1999.

[13] I. Brinkley & N. Lee, “The knowledge economy in Europe” The work
foundation, London, 2006.

[14] European Commission “Towards a European research area science,
technology and innovation” (EC publication no. 22572). Luxembourg:
Office for publications of the European Commission, 2007.

[15] F. Ndonzuau, F. Pirnay, & B. Surlemont, “A stage model of academic
spin-off creation”. Technovation, 22, pp. 281-289, 2002.

[16] H. Lofsten & P. Lindeldf, “Science parks and the growth of new
technology-based ~ firms-academic-industry links, innovations and
markets”. Research Policy, 31, pp. 859-876, 2002.

[17] Etzkowitz, H. (2004). The evolution of the entrepreneurial university.
International Journal of Technology & Globalisation, 1(1), 64-77.

[18] A. D. Meyers & S. Pruthi, “Academic entrepreneurship, entrepreneurial
universities and biotechnology” Journal of Commercial Biotechnology,
17, pp. 349 — 357, 2011

[19] Smilor, R. Gibson, D. V. & Dietrich, G. B. “Spin-out Companies:
Technology Start-ups from UT-Austin”, Journal of Business Venturing,
n° 5 (1), pp. 63-76, 1990.

[20] A. Brett, D. Gibson, & Smilor, R., “University Spin-off Companies:
Economic Development”, Faculty Entrepreneurs, and Technology
Transfer, 1991.

[21] E. Roberts & D. Malone, “Policies and Structures for Spinning Off New
Companies from Research and Development Organizations”, R&D
Management 26 (1), 1996.

[22] S. E. G Carayannis, E. M Rogers, K. Kurihara, & M. M. Allbritton
“High Technology spin-offs: From government R&D laboratories and
research universities”, Technovation, n°. 18 (1), pp. 1-11, 1998.

[23] J. Degroof, & E. Roberts, “Overcoming Weak Entrepreneurial
Infrastructures for Academic Spin-Off Ventures”, Journal of Technology
Transfer, n°. 29, pp. 327-352, 2004.

[24] A. Lockett, M. Wright, & S. Franklin, “Technology transfer and
universities, spin-out strategies”, Small Business Economics, n°.20 (2),
pp. 185, 2003.

[25] R. Stankiewicz, “Academic Entrepreneurs: Developing University-
Industry Relations”, London: Frances Pinter Publishers, 1986.

[26] R. Stankiewicz, “Spin-off companies from universities”, Science and
Public Policy, n°. 21(2), pp. 99-107, 1994.

[27] F.T. Rothaermel, D.A. Shanti, and L. Jiang, 2007) “University
entrepreneurship: a taxonomy of the literature” Industrial and
Corporate Change, Volume 16, Number 4, pp. 691-791

[28] D. Djokovic, & V. Souitaris, “Spinouts from academic institutions: a
literature review with suggestions for further research”. J. Technol
Transfer 2008) 33:225-247, 2008.

[29] M. Perkmann, et al., “Academic engagement and commercialization: A
review of the literature on university—industry relations”, Research
Policy 42, pp. 423- 442, 2013

[30] S. Shane, “Encouraging university entrepreneurship. The effect of the
Bayh—Dole Act on university patenting in the United States”, Journal of
Business Venturing, n°. 19 (1), pp. 127-151, 2004

[31] B. Callan, “Generating Spin-Offs: Evidence from the OECD” Science
Technology Industry Review. Special Issue on Fostering High Tech
Spin-Offs: A Public Strategy for Innovation 26, 13-56, 2001.

[32] M. J. Bray & J. N. Lee, “University Revenues from Technology
Transfer: Licensing Fees vs Equity Positions”, Journal of Business
Venturing, n°. 15(5-6), pp. 385-392, 2000.

[33] P. Condom, & P. Barcel6, “Modelos de apoyo a la creacién de spin-
offs”, Iniciativa emprendedora, n° 41, Octubre-Noviembre-Diciembre
2003, Deusto, pp. 34-53, 2003.

[34] Red OTRI survey, “Informe de la encuesta de investigacion y
transferencia de conocimiento 2011 de las universidades espafiolas”,
2011.

[35] C. Camison & I. March, “Estrategias de cooperacién y de innovacién
con soporte territorial y parques tecnolégicos: un estudio empirico”,
Revista Europea de Direccién y Economia de la Empresa, Vol. 4, n° 1,
pp. 11-33, 1995.

[36] D. Rodeiro, La creacion de empresas en el entorno universitario
espafiol y la determinacion de su estructura financiera, Tesis doctoral,
Universidad de Santiago de Compostela, 2008.

[37] J.M. Beraza & A. Rodriguez, “Estructuras de intermediaciéon para la
transferencia de conocimiento universitario: las oficinas de transferencia
tecnolégica”, Revista Propiedad intelectual, Afio 1X, n® 13, pp. 152-176,
2010.

1285



[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[571

[58]

[59]

[60]

International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:9, No:4, 2015

J. Ruiz, F. Solé, & J. M., Veciana, Creacion de Empresas y Universidad
(1st ed.). Cadiz: Fundacién Universidad Empresa de la Provincia de
Cédiz, 2004.

A. Corduras et al., “The relationship between university support to
Entrepreneurship with entrepreneurial activity in Spain: A Gem data
based analysis” Int Adv Econ Res, 14:395-406, 2008.

A. Lockett, M. Wright & S. Franklin, “Technology transfer and
universities, spin-out strategies”, Small Business Economics, n°.20 (2),
pp. 185, 2003.

A. Lockett, M. Wright & A. Vohora, “Resources, capabilities, risk
capital and the creation of university spin-out companies”, SPRU-
Science and Technology Policy Research, University of Sussex
documents, 2004.

A. Lockett & M. Wright, “Resources, capabilities, risk capital and the
creation of university spin-out companies”, Research Policy, n°. 34 (7),
pp. 1043-1057, 2005.

R. P. O’Shea, T. J. Allen, A. Chevalier & F. Roche, “Entrepreneurial
orientation, technology transfer and spin-off performance of U.S.
universities”, Research Policy, n®. 34 (7), pp. 994-1009, 2005.

J. Powers & P. McDougall, “University start-up formation and
technology licensing with firms that go public: a resource based view of
academic entrepreneurship”, Journal of Business Venturing, n°. 20 (3),
pp. 291-311, 2005.

D. Di Gregorio & S. Shane, “Why do some universities generate more
start-ups than others?”, Research Policy, n°. 32, pp. 209-227, 2003.

A. N. Link & J. T. Scott, “Opening the ivory tower's door: An analysis
of the determinants of the formation of U.S. university spin-off
companies”, Research Policy, n°. 34 (7), pp. 1106-1112, 2005.

M. O. Gonzalez & G. J. Alvarez, “Pautas de creacion de spin-offs en las
universidades espafiolas”, VII Congreso Nacional de Economia, Europa
en una economia global, estrategias para el siglo XXI, A Corufia, 28-30
septiembre, 2005.

B. Y. Montafiez, “Factores condicionantes de la creacién de spin-off
universitarias: un estudio exploratorio”, Il Jornada de Pre-
comunicaciones a Congresos de Economia y Administracion de
Empresas, 29 junio, Barcelona, 2006.

Red OTRI, “Indicadores en transfererncia de conocimiento” Cuadernos
técnicos RedOTRI, 2010.

J. M. Beraza, A. Rodriguez, “Types of spin-offs in a university context:
a classification proposal” Cuadernos de Gestion, Vol. 12 - N.° 1, pp. 39-
57, 2012.

D. S. Siegel, D. Waldman, L. Atwater & A. N. Link, “Commercial
knowledge transfers from universities to firms: improving the
effectiveness of university—industry collaboration”, Journal of High
Technology Management Research, n°. 14, pp. 111-133, 2003.

A. Vohora, M. Wright & A. Lockett, “Critical junctures in the
development of university high-tech spinout companies”, Research
Policy, n°. 33, pp. 147-175, 2004.

B. Clarysse, M. Wright, A. Lockett, E. Van De Elde & A. Vohora,
“Spinning out new ventures: a typology of incubation strategies from
European research institutions”, Journal of Business Venturing, n°. 20,
pp. 183-216, 2005.

R.T. Harrison, C. Leitch, “Voodoo institution or entrepreneurial
university? Spin-off companies, the entrepreneurial system and regional
development in the UK”. Regional Studies, 44.9, pp. 1241-1262, 2010.
J.J. Chrisman, T. Hynes & S. Fraser, “Faculty entrepreneurship and
economic development: the case of the University of Calgary”. Journal
of Business Venturing, 10, pp.267-281, 1995.

M. D. Ensley, K. M. Hmieleski, “A comparative study of new venture
top management team composition, dynamics and performance between
university-based and independent start-ups”, Research Policy, 34, pp.
1091-1105, 2005.

J. Zhang, “The performance of university spin-offs: an exploratory
analysis using venture capital data”. Journal of Technology Transfer, 34,
pp. 255285, 2009.

P. Ortin-Angel, & F. Vendrell-Herrero, “University spin-offs vs. Other
NTBFs: Total factor productivity differences at outset and evolution”,
Technovation, 34, pp. 101-112, 2014.

World Economic Forum, 2011. Global Competitiveness Index 2011.
Retrieved from http://www.weforum.org/issues/global competitiveness.
D. Urbano, & M. Guerrero, “Entrepreneurial Universities:
Socioeconomic Impacts of Academic Entrepreneurship in a European
Region” Economic Development Quarterly, pp. 40-55, 2013.

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

M. Klofsten, & D. Jones-Evans, “Comparing Academic
Entrepreneurship in Europe-The Case of Sweden and Ireland”, Small
Business Economics, 14(4), 299, 2000.

M. van Geenhuizen, D. P.Soetano, “Academic spin-offs at different
ages: A case study in search of key obstacles to growth”, Technovation
29, pp. 671-681, 2009.

R. Smilor, V. Gibson, G. Dietrich, “University spin-out companies:
Technology start-ups from UT-Austin” Original Research Atrticle,
Journal of Business Venturing, Volume 5, Issue 1, pp. 63-76, 1990.

A. Lindholm, “Growth and inventiveness in technology-based spin-off
firms”, Original Research Article, Research Policy, Volume 26, Issue 3,
pp. 331-344, October 1997.

S. Shane, "Academic Entrepreneurship: University Spinoffs and Wealth
Creation". Edward Elgar, Cheltenham, 2004.

P.S. Vincett, "The economic impacts of academic spin-off companies,
and their implications for public policy", Research Policy, vol. 39, no. 6,
pp. 736-747, 2010

G. N., Chandler, A. McKelvie & P. Davidsson, “Asset specificity and
behavioral uncertainty as moderators of the sales growth — employment
growth relationship in emerging ventures”, Journal of Business
Venturing, 24(4), pp. 373-387, 2009.

J. Sutton, “Gibrat's Legacy”, Journal of Economic Literature, 35(1), pp.
40-59, 1997.

P. E. Hart, & N. Oulton, “Growth and size of firms”. Economic Journal,
106(438), pp. 1242-1252, 1996.

M. Teruel Carrizosa, “Firm growth, persistence and multiplicity of
equilibria: an analysis of Spanish manufacturing and service
industries”. Doctoral Thesis. Universitat Rovira i Virgili. Departament
d'Economia, 2006.

F. Lotti, E. Santarelli, M. Vivarelli, “Defending Gibrat’s Law as a long-
run regularity”, Small Business Economics, v. 32, iss. 1, pp. 31-44,
January, 2009.

A. Singh, & G. Whittington, “Growth, profitability and valuation”,
Department of Applied Economics, University of Cambridge,
Occasional Paper, No 7. Cambridge: Cambridge University Press, 1968.
J. Wagner, “Firm size, firm growth, and the persistence of chance:
Testing Gibrat’s Law with establishment data for Lower Saxony, 1978—
1989”. Small Business Economics, 4, pp. 125-132, 1992.

D. Smallbone, R. Leig & D. North, "The characteristics and strategies of
high growth SMEs", International Journal of Entrepreneurial Behaviour
& Research, Vol. 1 Iss: 3, pp. 44 - 62, 1995.

J. Dahlqvist, P. Davidsson, & J. Wiklund, “Initial Conditions as
Predictors of New Venture Performance: A Replication and Extension of
the Cooper et al. study”, Enterprise & Innovation Management Studies,
1(1), 2000.

D. Birch, “Job Generation Process”, Cambridge, MA: Joint Center for
Neighbourhood and Regional Development, MIT, 1979.

F, Garnsey, “A Theory of the Early Growth of the Firm”, Industrial and
Corporate Change, Volume 7, Number 3, pp. 523-556, 1998.

Delmar, F., Davidsson, P., & Gartner, W. B., 2003. Arriving at the high-
growth firm. Journal of Business Venturing, 18(2), 189-216.

E. Garnsey, E. Stam & P. Heffernan, “New firm growth: exploring
processes and paths”, Industry and Innovation, 13, 1-20, 2006.

L. Hull, & R. Arnold, “New Zealand firm growth as change in
turnover”. Wellington, NZ: Ministry of Economic Development, 2008.
J. Spender, C. Grant, M. Robert “Knowledge and the firm” Strategic
Management Journal. Winter96 Special Issue, Vol. 17, p5-9. 5p., 1996.
S.C. Parker, D.J. Storey & A. van Witeloostuijn “What happens to
gazelles? The importance of dynamic management strategy” Small Bus.
Econ. 35, pp.203-226, 2010.

Z. J. Acs, W. Parsons & S. Tracy, “High impact firms: Gazelles re-
visited”, Washington D.C., Small Business Administration, 2008.

A. M. Moreno & J. C. Casillas, “High growth SMEs versus no-high
growth SMEs”, Entrepreneurship and Regional Development, 19, pp.
69-88, 2007.

H. Littunen, & T. Tohmo, “The High Growth in New Metal-Based
Manufacturing and Business Service Firms in Finland”. Small Business
Economics, 21(2), 187, 2003.

S. Feindt, J. Jeffcoate & C. Chappell, “Identifying Success Factors for
Rapid Growth in SME E-commerce” Small Business Economics,
Volume 19, Issue 1, pp 51-62, August 2002.

Entrepreneurship, National Commission on, High-Growth Companies:
“Mapping America's Entrepreneurial Landscape”, July 1, 2001,
Auvailable at SSRN: http://ssrn.com/abstract=1260389 or
http://dx.doi.org/10.2139/ssrn.1260389

1286



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:9, No:4, 2015

[88] V.H. Fried, G.D. Bruton, R.D. Hisrich, “Strategy and the board of
directors in venture-backed firms”. J. Bus. Venturing 13, pp. 493-503,
1998.

[89] Davila et al., “Venture capital financing and the growth of startup
firms”, Journal of Business Venturing 18 pp. 689-708, 2003

[90] M. Colombo, L. Grilli, “On growth drivers of high-tech start-ups:
Exploring the role of founders' human capital and venture capital”
Journal of Business Venturing, 2009.

[91] A. Heirman & B. Clarysse, “The imprinting effect of initial resources
and market strategy on the early growth path of start-ups”. Academy of
Management Proceedings, pp. A1-A6, 2005.

1287



