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Abstract

This study investigates the evolution of business start-ups in the first three
to five years. Evolution is defined here as a non-continuous learning process
of entrepreneurs that creates and changes organizational routines. Two con-
cepts are central: critical learning episodes and pathways. Critical learning
episodes are discontinuous learning events in the storyline of these business
start-ups. A critical learning episode is composed of endogenous or exoge-
nous events that trigger search activities to acquire or create resources,
which, when applied to the firm, will change the current organizational rou-
tines. Pathways are arrangements of critical learning episodes. This study
develops a multidisciplinary analytical framework with concepts of learning
from organizational psychology, concepts of the internal dynamics of firms
for the Penrosian resource-based theory, and concepts of economic change
from evolutionary economics. This thesis fills in the gap of describing evo-
lutionary and learning processes of business start-ups in the resource-based
theory of the firm. The research question about how learning-based path-
ways explain the evolution of business start-ups was investigated through
semi-structured interviews with entrepreneurs of 43 business start-ups. All
these start-ups were linked to business incubation programmes in the two
most resource-rich regions of Brazil: Sdo Paulo and Minas Gerais. These
start-ups were in three sectors: a) manufacturing, b) information and com-
munication, and c) professional, scientific and technical activities. The anal-
ysis of these narratives combined qualitative (i.e., grounded theory princi-
ples) and quantitative (i.e., descriptive statistics, cluster analysis, social
networks analysis) techniques in a mutual feedback fashion. Five main cate-
gories of critical learning episodes resulted from these analyses: entry and
survival in the market, production-related issues, entrepreneur-specific is-
sues, management issues, and others. Further examination of relationships
between critical learning episodes in the individual trajectories of these firms
resulted in five typical pathways that clustered the cases. The main distinc-
tion between these types relies on the resource investment on the core
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product or service versus a combination of core and secondary products or
services. Dynamics of these pathways were explained in terms of individual,
firm, network, and institutional factors. The study claims the importance of
micro-processes of learning for a more comprehensive theory of the firm.
More specifically, it redefines traditional concepts of evolutionary econom-
ics and resource-based theory of the firm through empirical testing of their
applicability to contexts of entrepreneurship and business start-ups. The
methodological discussion argues that the mixed methods approach was
crucial to unpack learning dynamics and to identify typical pathways of
business start-ups beyond the classical linear model. Moreover, the role of
business incubators is discussed in terms of network brokerage and the pro-
vision of problem-based support in addition to well-known packages of ser-
vices.

Keywords: evolution of business start-ups, critical learning episodes, typical evolutionary
pathways, mixed methods, theory butlding, and business incubation programmes.



Kritieke leerepisodes in de ontwikkeling van startende
ondernemingen:
business incubators (innovatiecentra) in Zuidoost-Brazilié

Samenvatting

Dit onderzoek gaat over de ontwikkeling van startende ondernemingen in
de eerste drie tot vijf jaar. Ontwikkeling wordt hier gedefinieerd als een
leerproces met onderbrekingen dat ondernemers doormaken en waarin de
werkwijze binnen organisaties vormgegeven en veranderd wordt. Daarbij
staan twee begrippen centraal: kriticke leerepisodes en leerroutes.

Kritieke leerepisodes zijn discontinue gebeurtenissen waarvan geleerd
wordt in de ontstaansgeschiedenis van deze startende ondernemingen. Een
kritieke leerepisode bestaat uit endogene of exogene gebeurtenissen die een
zoekproces in gang zetten dat leidt tot het verwerven of genereren van mid-
delen die de bestaande gang van zaken binnen de organisatie zullen verande-
ren. Leerroutes zijn een samenstel van kriticke leerepisodes. In dit onder-
zoek wordt een multidisciplinair analytisch kader gehanteerd op basis van
ideeén over leren uit de organisatiepsychologie, ideeén over de interne dy-
namiek van bedrijven uit de resource-based benadering van Penrose en ideeén
over economische verandering uit de evolutionaire economie. Dit proef-
schrift voorziet in een lacune in de resource-based benadering van bedrijven
door de evolutie en leerprocessen van startende ondernemingen te beschrij-
ven.

De onderzoeksvraag hoe leerroutes de ontwikkeling van startende on-
dernemingen verklaren is onderzocht met behulp van semi-gestructureerde
interviews met ondernemers uit 43 startende ondernemingen. Alle startende
ondernemingen namen deel aan ondersteuningsprogramma’s voor startende
ondernemingen in de twee regio’s van Brazili€é met de meeste natuurlijke
hulpbronnen: Sao Paulo en Minas Gerais. Deze startende ondernemingen
waren actief in drie sectoren: a) industrie, b) informatie en communicatie en
¢) professionele dienstverlening, wetenschap en techniek. Bij de analyse van
de data is gebruik gemaakt van zowel kwalitatieve technicken (de grounded
theory-benadering) als kwantitatieve technieken (beschrijvende statistiek,
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clusteranalyse, analyse van sociale netwerken) waarbij er sprake was van we-
derzijdse feedback.

Uit de analyse komen vijf hoofdcategorieén van kriticke leerepisodes
naar voren: het betreden van en overleven op de markt, zaken die met pro-
ductie te maken hebben, aan de ondernemer gerelateerde zaken, manage-
mentkwesties en overige zaken. Verder onderzoek naar de relatie tussen kri-
tieke leerepisodes in de individuele trajecten die deze bedrijven doorlopen
liet zien dat de onderzochte gevallen onder te verdelen zijn in vijf kenmer-
kende leerroutes. Deze vijf typen verschillen vooral in hoe er geinvesteerd
wordt: of middelen geinvesteerd worden in het belangrijkste product of de
belangrijkste dienst ¢f in een combinatie van belangrijkste en secundaire
producten of diensten. De dynamiek van deze leerroutes wordt verklaard in
termen van individuele, bedrijfs-, netwerk- en institutionele factoren.

Het onderzoek wijst op het belang van micro-leerprocessen voor een
veelomvattender theorie van het bedrijf. In het bijzonder herdefinieert dit
onderzoek traditionele begrippen uit de evolutionaire economie en de re-
source-based benadering van de onderneming door de toepasbaarheid ervan
in de context van ondernemerschap en startende ondernemingen empirisch
te toetsen.

In de methodologische discussie wordt gesteld dat de mixed methods-
benadering (combinatie van verschillende methoden en technieken) essenti-
eel is om de dynamiek van het leren te ontrafelen en om kenmerkende leer-
routes van startende ondernemingen te identificeren en daarmee verder te
gaan dan het klassieke lineaire model. Daarnaast wordt de rol van business
incubators besproken die een compleet dienstenpakket bieden met netwerk-
relaties, gerichte ondersteuning en andere bekende diensten.

Tretwoorden: ontwikkeling van startende ondernemingen, kritieke leerepisodes, fen-
merkende evolutionaire leerroutes, mixed methods, theorievorming, business incubators en
innovatieprogramma’s.






Introduction

“Knowing is not enongh; we must apply.
Willing is not enough; we must do.” — Goethe

This PhD dissertation is about evolutionary processes in business start-
ups. It examines learning processes in depth, exploring their impacts in
the formation of firm’s pathways. This is a new approach to firms in
general and, more specifically, to business start-ups. This novelty is justi-
fied by, first, the focus of theories of the firm on complex organizational
units, with rare studies on small businesses (e.g., Aramand, Valliere
2012). Second, entrepreneurship is lacking in most of these theoretical
elaborations, leaving agency issues aside (e.g., Xu 2011, Casson 2005).
Third, evolutionary approaches to the firm have emphasize aggregated
levels of analysis, such as industry (e.g,, Nelson, Winter 1982) and popu-
lations of organizations (e.g., Hannan, Freeman 1977); not individual
firm’s processes. Fourth, although some authors point out the im-
portance of combining different approaches to a more comprehensive
theory of the firm, the elaboration of such theory remains a gap in the
literature (e.g., Bataglia, Meirelles 2009, Zollo, Winter 2002, Hillman,
Withers et al. 2009, Nienhtser 2008). Given this theoretical scenario, this
introduction positions the thesis in relation to the main theories of the
firm and justifies the choice for an evolutionary approach that combines
resource-based theory and psychological theories of learning. It starts
with an overview of theories of the firm; then examines four of them
that emphasize dimensions of firms: resource-based theory, dynamic ca-
pabilities, resource dependence theory, and population ecology.
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1.1 Telling two short stories

In this section the narratives of two of the case studies are organized,
along the lines of the analytical framework. The first case is a small fe-
male tank top manufacturer, operating since 2006, and the second is a
start-up in the information and communication sector specialised in
built-in software, also operating since 2006. Each start-up is located in a
different region and relies on different sets of resources. The narrative
was guided by the following guiding question': Te// me the story of your busi-
ness, from the beginning of the idea up till now, based on the most critical events that
characterize the evolution of your business. Please think of those events that you see
changed what the business used to be, or how you thought it would be at first, in rela-
tion to what it is now.

Case A: Manufacturing sector (clothing)

Wife and husband started the business informally, at home, following the
advice of relatives who had expertise in the field — owners of a clothing
business in a big city. They hired some sewers and started producing fe-
male tank tops. They worked informally for one year. During this period
they faced problems with low quality suppliers that resulted in the loss of
a significant number of pieces at once. Nevertheless, sales increased, the
production process was intensified and the space in the house was no
longer large enough.

The need to move to a bigger infrastructure led them to search for an
affordable place to install the business. They eventually found the busi-
ness incubator and applied to join the programme. The selection process
was based on the business plan, additional documents and an interview.
Enrolment in the programme was conditional to formalising the busi-
ness. The first six months of incubation enlarged the support network by
introducing important regional and local actors. For instance, these en-
trepreneurs had access to production consultants, who assisted the pro-
fessionalization of the production system. They learned techniques to
optimize the use of inputs, to shorten the production time and to assess
and guarantee the quality of the products. However, the withdrawal of
the main support institution from the programme caused the collapse of
this support network, the end of the production consultancy and training
courses, and a reduction in other consultancies (finances and marketing).
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The strategy to cope with this critical episode was to bounce back to
the family experts and rely on the consultancies that were left. The
knowledge acquired during these first six months was maintained, but
did not advance. In an attempt to grow, the entrepreneurs expanded
their network of buyers and distributors (sacoleiros). Their strategy was to
sell large quantities to distributors outside their geographical region.
They also occasionally diversified the mix of products, trying to work in
various sub-niches, i.e., winter cardigans, shorts, uniforms, fashion mod-
els. All these trials took place in the business’ third year (second year of
incubation). Most of these production and selling experiments went
wrong and led to a deeper understanding of the specific dynamics of dif-
ferent segments of the market. For instance, the production of winter
clothes is expensive and non-profitable for a region that has few weeks
of winter; fashion models are more difficult to sell in large quantities,
since small shops (their main buyers at that time) request exclusivity over
this type of clothing but can only purchase small amounts.

The strategy used to cope with these failed experiments and survive
was to stop all production lines apart from the two successful ones: basic
tank tops and special sizes (extra-large and above). The production of
special sizes was still in an initial stage at the time of the interview, re-
flecting an important learning outcome: the mind-set of the entrepre-
neurs had changed towards a more cautious strategy of ‘trying the mar-
ket’ before producing large quantities.

At the end of the third year of business activity, the international fi-
nancial crisis indirectly affected the firm’s financial health, characterized
by significant buyers in default and reduced purchases by regular buyers.
This caused a series of losses. Their bank profile was hindered and their
access to credit restricted, workers were fired and trust-based relation-
ships collapsed. The strategy to survive the crisis was to shrink the size
of the business. The organizational routines at the time of the interview
were based on selling to only a few reliable buyers who were geograph-
ically close, and ‘putting the house back in order’ until the economic sce-
nario stabilizes.

Case B: Information and communication sector (built-in software)

This is a business start-up that develops built-in software for palm com-
puters used in bars and restaurants, and also a cost control system
adapted for SMEs (small and medium enterprises). The idea of the busi-
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ness originated from a university student, who invited two others to join
the project. They were pursuing their majors in computer engineering
and combined the elaboration of the business plan with their last year at
university.

From the beginning they sought the support of the business incu-
bator because none of them had an entrepreneurial background. In this
case, the incubator is part of the university and has close connections
with the academic environment, so it is well known by and accessible to
the students. The incubator provided continuous guidance and access to
its courses during the six months of elaboration of the business plan.
They started the incubation programme in mid-2006 and soon realized
that the initial idea of producing software per demand would not work.
They therefore decided to create their own first product. At this point,
their network had expanded towards other incubatees and former col-
leagues who were employed in big companies and from whom they
could access critical information about innovation, trends, and technol-
ogy in the field.

In spite of the relatively wide network on the supply side, they faced
several difficulties in accessing the market after two years dedicated to
the development of the product. Having exhausted their investment and
working capitals, they were desperate to generate some income. The
strategy of ‘selling at any cost’ led to financial losses and the risk of hav-
ing to close down the business. One desperate action led them to secur-
ing a bank loan on behalf of a buyer who ended up defaulting. This epi-
sode deepened the financial trouble of the start-up. They sued the buyer
and after months recovered the equipment and part of the money. They
also tried to go into partnerships with professional sellers, which did not
succeed due to the entrepreneurs’ poor knowledge of the market. They
were not able to instruct the sellers about the business model and other
issues related to marketing in their market niche.

Meanwhile, an angel investor showed interest in their technology and
competences, so they started developing a new project together. The ap-
proach was opposite to the one applied by the entrepreneurs so far. With
this investor they learned how to sell before developing the product. The
project, which was too advanced for the Brazilian market at that time,
did not succeed. Nevertheless, the entrepreneurs incurred no losses, be-
came ‘aware’ of the market and learnt to start with the markets needs
and interests, before investing in product development. This new under-



Introduction 5

standing of the relationship between product development and market
inverted the lessons learnt at the university.

Once the venture capital initiative did not work and the unsuccessful
selling strategies aggravated the critical financial situation, they decided
to learn how to sell. For a period of eight months these entrepreneurs
tried several business models, yet without success. Finally, they adopted
the most usual business model — selling the basic version of the product
plus software license — and sales leveraged. In one year they developed
new products, took over the regional market from bigger enterprises es-
tablished in other regions, won the prize of ‘Best Enterprise of 2008’
and won a public grant to cover consultancy costs. Most of these epi-
sodes took place in 2008, the second year of the business and the last
year of the regular incubation period. By the time of the interview they
were about to move to a technological park (under construction) and
were associated with an incubated start-up in a spin-off business. Fur-
thermore, they are also in partnership with a university professor to de-
velop a new product: a cost control system for SMEs. This system was
adopted by all business start-ups in that incubator.

In contrast to Case A, this start-up increased its support network,
reached out to buyers from bigger enterprises, established longer-term
formal partnerships with other incubatees, linked academic knowledge to
product development and could count on the continuous support of the
business incubator. But what do these two cases have in common that
helps our understanding of the evolution of business start-ups?

Drawing some initial arguments

These two stories, although far from being representative of the whole
set of cases that compose this thesis in terms of type of business, se-
quence, timing and types of episodes, illustrate the main points of this
study.

Both cases developed, in their particular ways, organizational routines
to cope with critical events. At the organizational level, this resulted in
new meanings, relationships and methods of work. All these changes
characterize the individual evolutionary process of these businesses.
These start-ups show, after initial years of struggle, a certain degree of
maturity in exploring the market and balancing market demands and
product development. They also illustrate that entrepreneurs in both low
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and high R&D-intensive activities may face similar challenges in the first
years of their businesses. One example is the development of solutions
to balance out the firm’s productive capacity and market demands. It is
clear that the availability of knowledge and other resources, i.e., social
capital, equipment, etc. affects the entrepreneurs’ perception of criticality
of events. Hence, the impacts of these critical learning episodes in start-
ups’ evolution is explained by a combination of factors. The three main
categories of factors analysed in this thesis are human and social capital,
temporal and structural factors.

An examination of these two cases shows the initial reliance of entre-
preneurs on previous knowledge about production and management
competences. In Case A, until entrepreneurs had access to specific sup-
port by the business incubator, this knowledge was exogenous and de-
pendent on the expertise of family members. In Case B, knowing how to
develop the product was endogenous, since it was part of the entrepre-
neurs’ academic background. Knowledge about the market was gained
from the negative consequences of their initial choices and by new
knowledge from a private investor. The establishment of networks with
resourceful actors, for both cases, was crucial to insert innovation into
these pathways, and to create and strengthen entrepreneurial com-
petences.

In addition to building market-oriented networks to access resources,
networks to distribute the start-ups’ outputs to the market are another
critical need. These networks, as shown in the cases described above, are
buyers, distributors, and even other incubatees. Networking activities are
central in the entrepreneurs’ narratives, but it is noteworthy that they are
not highlighted by many incubators (see Chapter 3 for details).

The theoretical and analytical tool to examine these critical events in
the evolution of business start-ups is the concept of critical learning epi-
sodes (CLE). As detailed in Chapters 2 and 4, this concept allowed for
bracketing of the narratives in time and space, and identifying specific
triggers and new routines that compose each CLE. Between triggers to
change and routines, strategies used by entrepreneurs to make use of re-
sources or to create new resources are explored. Furthermore, as high-
lighted in Chapter 5, the study of relations between CLEs resulted in in-
dividual evolutionary pathways, which were then aggregated in typical
pathways based on patterns in the configurations of resources across
time.
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1.2 Motivation for the study and research questions

Business start-ups and entrepreneurial activities have been granted the
role of catalysts of economic growth for creating jobs, generating in-
come, driving innovation and speeding up structural economic changes
(e.g., Kelley, Bosma et al. 2010, Lalkaka, Shaffer 1999, UNDP 2004,
Praag 1999, OECD 2010). They contribute to productivity and national
competitiveness by introducing new competition (Kelley, Bosma et al.
2010, Acs, Audretsch 2003). Despite extensive literature on entrepre-
neurship and organizational studies, the internal processes of business
start-ups and their role in development have, for long, been empirically
under-investigated (e.g., Malecki 1993, Imasato 2005). In fact, theories
and empirical studies about internal processes of firms have focused on
big businesses and hierarchical organizations (e.g., Thompson, Frances et
al. 1991), with some justification based on the lack of good data about
these entrepreneurial ventures (Kelley, Bosma et al. 2010).

Nevertheless, it is accepted that the first years of operation are the
most critical for survival, after which the majority of the starters are left
behind (e.g., Casson, Yeung et al. 2006). This critical period may range
from two (e.g., SEBRAE 2007, Casson, Yeung et al. 2000) to five years
(e.g., Kelley, Bosma et al. 2010). National statistics show that the rate of
survival for business start-ups in the second year was around 70% in Fin-
land, Italy and Portugal, and around 85% in Australia in 2005 (SEBRAE
2007). Brazilian indices indicate a 78% survival-rate for business start-
ups (irrespective of whether they were linked or not to business devel-
opment services) in the second year’, a percentage comparable to coun-
tries like England (82%) and Singapore (75%)>. This report also shows
that 64% survived the fourth year. A recent report by SEBRAE, using a
census methodology in partnership with the Brazilian Secretariat of In-
ternal Revenue Service, examined the survival rate to the second year be-
tween 2005 and 2009 (SEBRAE 2011)*. It indicates a growing tendency,
with 72% of the start-ups started in 2005 surviving the second year,
against 73% of those started in 2006.

This favourable environment for business is associated to Brazil’s
economic growth, with reduced and controlled inflation, the gradual re-
duction of interest rates, increased personal credit, increased consump-
tion mainly by the lower social strata (SEBRAE 2007), and better legisla-
tion for SMEs (SEBRAE 2011). Also, higher rates of survival are shown
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by enterprises in the manufacturing sector (75%, attributed to higher en-
try barriers and lower competition compared to other sectors), and by
those located in the Southeast (76% overall survival rate; 78% in Minas
Gerais and 77% in Sio Paulo, representing the 4" and 5" national top
positions) (SEBRAE 2011). These data confirm the importance of struc-
tural factors in creating a munificent environment for entrepreneurship
with higher probabilities of success (Malecki 1993). In addition, entre-
preneurs were shown to be more qualified, with about 79% of them with
higher education, and 51% with previous work experience in the private
sector (SEBRAE 2007). These entrepreneurs were also more concerned
with the internal conditions of the business than with the economic situ-
ation of the country, with 71% of them focussed on planning (against
24% in 2002), 54% on the enterprise organization (against 17% in 2002),
47% on marketing and sales (7% in 2002), 36% were working on the fi-
nancial analysis of their business (7% in 2002), and 38% on the human
relations in the business (only 3% in 2002). Moreover, the percentage of
pull-entrepreneurs, who identified a market opportunity to start a busi-
ness increased from 15% in 2002 to 43% in 2005 (SEBRAE 2007). In
sum, these statistics highlighted the existence of a favourable scenario for
private sector development that combines entreprencurial capabilities
with economic stability over time. It also suggests that, with better struc-
tural conditions, entrepreneurs can focus on building up intra-firm com-
petences, i.e., planning, enterprise organization, marketing and sales, and
human relations.

Beyond this optimistic scenario, there are indicators of regional ine-
quality and bureaucratic barriers. At the regional level, SEBRAE’s data
show that the survival rates of business start-ups in Northern Brazil in
2000 was 47% and increased to 70% in 2005; whereas in the Southeast
these rates were 39% in 2000, increased to 84% in 2005 (with Minas Ge-
rais at the highest end, with 86% of survivors) (SEBRAE 2007). Statistics
for 2006, from the SEBRAE census methodology (2011), were estimated
at 73% of overall survival in the Southeast, up to 80% in the manufactur-
ing sector, these percentages being above the national average. These
promising statistical indices augment the interest in explaining how busi-
ness start-ups in these resource-rich states evolve in the first three to five
years. A comprehensive understanding of how entrepreneurs deploy re-
sources in this favourable environment can potentially inform analyses
and interventions in less favourable regions, as is discussed in Chapter 0.
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In addition to these developmental issues, studying business start-ups
may contribute theoretically to a theory of the firm that considers the
dynamics of resources and evolutionary processes in small entrepreneur-
ial businesses. It is reasonable to assume that the agency of entrepreneurs
is more directly and strongly powerful to create and reshape organiza-
tional routines in business start-ups than in departmental organizations.
Therefore, linkages between individual learning processes and intra-
organizational use of resources are more easily identifiable. Furthermore,
since the business start-ups here are linked to business incubators, it is
possible to investigate this type of business development service as a
learning setting for entrepreneurs.

The main research question that follows is: How do learning-based
pathways explain the evolution of business start-ups? This is un-
folded in five sub-questions:

1. What types of critical learning episodes characterize evolutionary pathways in
business start-ups?

2. Are there tpical pathways that conld describe this evolutionary process for
groups of businesses?

3. What is the role of structural, agency and temporal factors in these evolu-
tionary pathways?

4. What are the characteristic networking dynamics that, beyond learning epi-
sodes, contribute to the evolution of business start-ups?

5. How can business development services (i.e., business incubators) provide a
learning setting for entreprenenrs?

In order to empirically investigate these questions, the research was
limited to the two most developed states in Brazil: Sdo Paulo and Minas
Gerais (IBGE, Directory of Research, Coordination of Industry 2008).
They were selected for their comparatively higher local and regional avai-
lability of resources, representing fertile ground for the formation and
growth of small enterprises. The selection of these two regions guaran-
teed, to a certain extent, that market opportunities, support institutions,
funding and credit, skilled labour, technological expertise, suppliers, and
other sources of resources exist.

Moreover, these states are stepping into the innovation-driven eco-

nomic group defined by Global Entrepreneurship Monitor GEM (Kel-
ley, Bosma et al. 2010), together with the efficiency-driven group in
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which Brazil as a country is classified. Therefore, these states have a
higher chance of producing outputs in line with the current economic
development level and with a future innovation-driven development lev-
el. Both the innovation-driven and the efficiency-driven groups are asso-
ciated to different development focuses and to different institutional dy-
namics for entrepreneurship (Kelley, Bosma et al. 2010).

Local and regional availability of resources

The Southeast of Brazil, despite the increasing interiorization of eco-
nomic activities across the country and increments above the average
national GDP in less developed regions, still holds 55,5% of all SMEs in
Brazil, and 71% of all bank credit IBGE, Directory of Research, Coor-
dination of Services and Commerce 2003). This region produces 55% of
the national GDP (IBGE 2008), contains 42,6% of the Brazilian popula-
tion, has access to the most skilled labour, better urban infrastructure
and better developed markets (IBGE, Directory of Research, Coordina-
tion of Services and Commerce 2003). In terms of industrial activity,
52,6% of all industrial units are in the Southeast, producing 62,2% of the
industrial transformation value’ IBGE, Directory of Research, Coordi-
nation of Industry 2008).

Out of the four States that compose the region, Sao Paulo contributes
30,9% of the national GDP and Minas Gerais 9,4%. These two States
are on top in the national balance of imports and exports (+23,4% in
Minas Gerais and +19,2% in Sao Paulo), and their markets are domi-
nated by big enterprises whose supply chains create opportunities for
SMEs (Kelley, Bosma et al. 2010). In this regard, the Brazilian Institute
of Geography and Statistics (IBGE, Directory of Research, Coordination
of Industry 2008) shows that the top three industrial activities in these
states are the following:

= S30 Paulo: manufacture of motor vehicles, trailers and semi-trailers;
manufacture of coke and refined petroleum products; and manu-
facture of food products, representing 37% of all industrial activities
in the State;

= Minas Gerais: manufacture of basic metals; extractive industries; and
manufacture of motor vehicles, trailers and semi-trailers, representing
51% of all industrial activities in the State.



Introduction 11

Moreover, they are leaders in research and development. Some statis-
tics illustrating the participation of the region and of these two States in
the national economy in terms of R&D and innovation activities is pre-
sented in Table 1.1 (IBGE, Directory of Research, Coordination of In-
dustry 2010). The table cells in soft grey highlight outstanding values,
predominantly found in the Sdo Paulo State. Expenses in innovative ac-
tivities and in internal R&D activities correspond to 55% of the national
figures: in Minas Gerais, in second overall place, these figures are 9%
and 6% respectively. The two states together spend 90% of the regional
expenditure on innovative activities and 82% of the regional expenditure
on internal R&D activities

Another important datum is that Sao Paulo State contains more than
50% of the enterprises creating new products and more than 45% of the
enterprises creating new processes at national and international levels. In
both states the ratio between net revenues of sales and expenses in inno-
vation activities is above the national average. Table 1.1 also shows dif-
ferences between these states in terms of sources of finance and the ratio
between number of employees dedicated to R&D and total number of
employees. Enterprises in Minas Gerais invest below the national aver-
age of own resources in R&D and other activities. They rely more on
governmental grants and have a ratio below the national figures of em-
ployees dedicated to R&D (cells in black).

The selection of business incubators was based on, among other cri-
teria, the largest geographical coverage possible, within each state. This
methodological choice increased generalization of results to the state lev-
el, in addition to providing data on local level dynamics. The methodolo-
gy is described in Chapter 3.
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Table 1.1
R&D indices for Sdo Paulo and Minas Gerais

in the regional and national contexts
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Other motivations

Discourses about the need for interdisciplinary approaches to better de-
scribe complex phenomena have been widely spread across several disci-
plines, including psychology and economics (e.g., Borman, Ilgen et al.
2003, Chandler, Hagstrom-]Jr. et al. 1998, Dopfer 2004). However, the
use of interdisciplinary approaches in one piece of work has been a chal-
lenging and contested task (e.g., Greckhamer, Koro-Ljungberg et al.
2008). One aspect is, for instance, the ontological position that different
disciplines attribute to the same phenomenon. An illustration of how
interdisciplinary approaches can be contentious, which is inherent to this
research, is organizational learning. In psychology literature, learning is a
phenomenon of the individual and, therefore, cannot be attributed to
organizations (Abbad, Borges-Andrade 2004). Differently, a sociological
approach would defend the ontological position of learning organiza-
tions, based on the assumption of organizations as cultural rather than
cognitive entities (Cook, Yanow 1993)°.

Nevertheless, interdisciplinary research applied to more comprehen-
sive explanations of phenomena such as the evolution of business start-
ups is a powerful theoretical and analytical approach. This is one of the
contributions of this thesis. It brings together psychological learning
processes with the formation of organizational routines at the level of
the firm. The theoretical intertwine between agency and structure in the
analytical framework is explained in Chapter 2 and further elaborated,
based on the empirical results of Chapters 4 and 5, in Chapter 6.

Evolutionary economics, resource-based theory of the firm, and so-
cial cognitive learning theories are complementary to each other in order
to shed light on the black box acknowledged by each discipline (e.g.,
Kraaijenbrink, Spender et al. 2010). From the economics perspective,
learning is highly recognized as a necessary process for innovation (Best
1990), growth (Penrose 1980 [1959]) and evolution (Nelson, Winter
1982). The basal claims of these approaches assume a critical, if not cen-
tral, role of learning processes.

On the other hand, learning processes in organizations have been ex-
tensively theorised about, including the multilevel effects of learning be-
yond the individual, with impacts on teamwork and organizational per-
formance (Pantoja, Borges-Andrade 2004, Klein, Kozlowski 2000). The
gap in this literature is the result of a scarcity of empirical studies (Rous-
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seau 1997), for example in measuring impacts of learning on organiza-
tional effectiveness (Kozlowski, Bell 2003). Two types of learning pro-
cesses are distinguished: formal learning, commonly achieved through
training programmes, and natural learning, in which the learner controls
the learning process. A series of studies have investigated on-the-job im-
pacts of the former (e.g., Kraiger 2003), but little is known about the ef-
fects of the latter on individual performance and organizational effec-
tiveness. Therefore, by investigating entrepreneurs’ learning processes as
they take place, this thesis contributes to studies about natural learning in
organizations. At the institutional level, business incubators are redefined
as learning settings that combine formal training through pre-set consul-
tancies, and natural learning through formal and informal networking
between groups of entreprencurs and entrepreneurs and other actors
(see Chapters 3 and 0).

The possibility to explore these complementary black boxes, explain-
ing learning processes in organizations and their impacts on the organi-
zational functioning, configures the theoretical motivation of this re-
search. This is a bold task, even when the scope of the study is delimited
to business start-ups. This delimitation allowed for the examination of
the dynamics of formation, transformation and replacement of routines
through intricate relationships between individual and organizational lev-
els. Hence, there are three levels of analysis: individual (learning process-
es), organizational (critical learning episodes), and pathways (typical
pathways that aggregate individual start-ups).

1.3  Theoretical positioning

Foss (1999) organizes the history of the theory of the firm in three phas-
es. The first corresponds to the neglect of the firm for the predominance
of price theory. The second, from the late 1930s until the beginning of
the 1950s, refers to the few first studies tackling issues such as the rea-
sons why firms exist, the boundaries of firms (forces determining the
size of firms), and the internal organization of firms (returns to manage-
ment). These became classic studies but were followed by little develop-
ment until the 1970s, since economic theory was dominated by the neo-
classical model. Nevertheless, these studies in the 1950s and 1960s pro-
vided important foundations regarding transaction costs and incentive
properties making it possible to understand economic organization be-
yond the price mechanism. Some of the studies in this phase refer to the
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social choice theory, the comparative institutionalist approach (transac-
tion costs and property rights), industrial organization, managerial and
behavioural theories of the firm (incentive conflicts), welfare economics
and information economics (market failures and information asymme-
tries). In the third phase of the history of the theory of the firm, devel-
opments leading on from this earlier conceptual basis generated inde-
pendent streams in the literature in modern theories of the firm.

Despite independent developments, all these theoretical attempts
share three key questions: the boundaries of the firm (or the scope), the
internal structure of firms and the relations between firms and market
(Garrouste, Saussier 2005). Debates about these questions were still
abundant in the 1990s (Foss 1999), much driven by the first critiques to
the partiality of these approaches and initial advances towards combining
internal firm capabilities and an external environment that can be con-
ducive or constraining to change (Chandler, Hagstrom-Jr. et al. 1998).
These questions are addressed in this study in different levels:

* Boundaries of the firm: these are defined by the formation of organi-
zational routines that establish the internal control over resources and
the firm’s relationships with the external environment. They are not
static, but rather in constant change as a result of opportunities or
threats. Endogenous and exogenous factors contribute to the defini-
tion and adaptation of firm boundaries.

" Internal structure of firms: the focus of this study, which analyses
learning processes of business start-ups in-depth. The internal struc-
ture, which is zero at the beginning of a new idea, evolves through
critical learning episodes. New resources are acquired or created and
become integrated into the existing configurations of resources, or
substitute existing resources if these strengthen the firm’s structure.
Configurations of resources regularly applied to the firm’s functioning
constitute organizational routines. These, when organized in a system,
correspond to the firm’s structure. An important assumption is that
these changes do not necessarily cortespond to growth in terms of
revenues or number of employees. Moreover, the evolution of the in-
ternal structure of business start-ups cannot be represented, for most
cases, in an ascending curve. Ups and downs are an inherent charac-
teristic of firms and these changes over time are, here, examined
through a longitudinal perspective’.
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" Relations between firm and markets: this thesis does not examine the
condition under which firm organizations are preferred to market or-
ganizations. However, the study of critical learning episodes in the
storyline of start-ups disclosed interactions and mutual influences be-
tween the internal organization of firms and markets. These interac-
tions appear as the most prevalent of all events in pathways of busi-
ness start-ups.

From these theoretical developments, Foss (1999) distinguishes be-
tween the incentive conflict theories and definitions of the firm as an
information processor and as knowledge-bearer. The latter two theories
“focus on the costs of storing, using, producing and transmitting infor-
mation and knowledge” (Foss 1999, 20). From the knowledge-bearer
approach, two theories provide the foundations for this thesis: evolu-
tionary economics and resource-based theory. They share the following
assumptions: a) learning and rule-guided behaviour are central to under-
standing firms, and b) knowledge and capabilities constitute the critical
and distinctive resources of firms. Firms are superior to markets to de-
velop knowledge because:

First, knowledge is the result of learning and experience. Second, since it is
the result of learning, it is context (local) and path-dependent (historical).
Finally, it is partly tacit, and the organization is partly unaware of its exist-
ence because it is embedded in organizational routines and individual skills
(Nelson and Winter, 1982; Cohen et al., 1996). For this reason, knowledge
can be transferred only to a third party who has some absorptive capacity,
that is, someone who has already accumulated the required knowledge to
understand and integrate the transferred knowledge. [...] Firms are there-
fore viewed as a governance structure that possesses advantages in gener-
ating firm-specific language and routines that yield valuable capabilities.
(Garrouste, Saussier 2005, 185)

The knowledge-based view is on the intersection between economics
and business administration, with parts of its’ developments stemming
from either discipline. From an economic perspective, this approach
adopts the firm as an economic organization, distinct from the market
organization due to its specific mechanisms to allocate resources to pro-
ductive activities. From a business administration perspective, it sees the
firm as a managerial organization, characterized by its internal organ-
ization and how it deals with knowledge and control. Control over dif-
ferent knowledge assets will lead to different efficiencies, and thus to dif-
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ferent lengths of rents. Learning processes are emphasized at the level of
the management team, responsible for creating routines and using excess
resources as stepping stones for diversification. The knowledge-based
view explains firm heterogeneity by evolution in industry dynamics (dis-
cussed at length in Chapter 2) or population dynamics (briefly discussed
below).

This approach, therefore, emphasizes the role of internal firm pro-
cesses in generating knowledge that shapes the distinctiveness of firms in
relation to the market and between firms. Consequences of this differen-
tiation impact on competitiveness, innovation and diffusion of innova-
tion through imperfect communication channels. The assumption of
bounded rationality underlies most theories in this perspective, but in-
stead of building an argument of opportunism, bounded rationality may
refer to the portion of knowledge that remains tacit, independent from
opportunistic drivers (e.g., Conner, Prahalad 1996). Firms become more
efficient in the codification of explicit knowledge and internalisation of
human-specific investments in the form of routines (e.g., Zollo, Winter
2002, Eisenhardt, Martin 2000), reducing internal knowledge transaction
costs.

In relation to the second question in theories of the firm, the internal
organization of firms, Foss (1999) argues that this has not been a strong
concern of economic theory; much of the literature stems from business
management studies. Dynamic perspectives on the internal organization
of firms focus on relations between learning and promotion (Garrouste,
Saussier 2005). Issues of risk, uncertainty, types of knowledge and deci-
sion rights have also been studied, but no reference to learning assets in
the evolution of firms in general or start-ups in particular was found in
the literature reviews. Moreover, the focus on big businesses leaves bus-
iness start-ups out. A possible explanation is the ill-fit of these businesses
to the assumptions of these theories, given the narrower scope of these
firms in relation to hierarchical levels and knowledge systems, scarcity of
internal resources in the number of employees, organizational depart-
ments, complexity and divisions of tasks and activities, power in the
market, internal structure, etc.

Despite these differences between business start-ups and big firms,
this thesis claims that business start-ups are very dynamic firms. They
count on less assets and resources, so their internal dynamics are remark-
ably dependent on knowledge acquisition and exchanges with external
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sources to acquire resources. Furthermore, business start-ups in general
are more susceptible to uncertainties. They are driven by the agency of
entrepreneurs to assess and cope with these uncertainties, making room
for processes of a cognitive and entrepreneurial nature to be incorpo-
rated into the theory of the firm (Xu 2011, Casson 2005). In this thesis,
firms often do not rely on employees and it is common that internal con-
tractual relations refer to scholarships to undergraduate students. More-
ovet, cases of firms with some hierarchy have no managerial tier, since
entrepreneurs are simultaneously owners and decision-makers on the use
of assets and the hierarchical structure is very shallow — with two or
eventually three levels. As one of the entrepreneurs stated, the organiza-
tional culture of start-ups is of a network nature, based on horizontal
relations between entrepreneurs and collaborators, who may, in some
cases, easily become part of the team of associates for their innovative
contributions. Therefore, the logic of social relationships inside business
start-ups challenges the foundations of theories of the firm based on hi-
erarchy and the superior knowledge of managers.

In sum, the following gaps in the literature on the internal organiza-
tion of firms justify the design pursued in this thesis:

* Theorizations about the internal organization of big firms do not easi-
ly apply to the peculiar characteristics of business start-ups;

" Hierarchy inside firm organization does not necessarily imply more
knowledge-specificity by managers in relaton to subordinates/
employees/interns;

" Costs of knowledge transfer are lower in business start-ups because
of their relatively horizontal internal organization. A probable related
hypothesis is that communication flows more easily in business start-
ups, reducing these costs and refuting the general normative claim
that hierarchies are the best arrangement for efficient communication
in firms;

" The entrepreneur needs to be acknowledged as rule breaker, decision
maker, and learner agent. Cognitions and behaviours need to be
placed at the bottom of firm formation, influencing a firm’s boun-
daries and internal organization;

* Discussions about innovation as one of the outcomes of knowledge-
based theories of the firm® are scarce. Hence, the novelties generated
by learning are not accounted for at multiple dimensions; i.e., the re-
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shaping of internal routines as innovation in process, the creation of a
new product as innovation in product, and so forth;

" Being ahead of competitors is a concern but not the main drive of
business start-ups. At this stage, establishing initial internal dynamics
corresponds to establishing the boundaries and basic capabilities of
the firm.

These gaps are investigated here through empirical research with en-
trepreneurs, who define what events were or still are critical to their
start-ups. For each of these events, entrepreneurs report on the resour-
ces and actors involved, strategies used to learn new cognitions and be-
haviours, and the outcomes at different levels that shape the internal dy-
namics in their firms (organizational routines). These narratives also
described the relationships between start-up and environment, which is
composed by a broad range of organizations and institutions specific to
on each start-up.

The following sections summarize the main assumptions, develop-
ments and critiques to theories from the broad knowledge-based ap-
proach to the firm. These theories are the resource-based theory of the
firm, dynamic capabilities, resource dependence theory, and population
ecology.

Resource-based theory of the firm

The resource-based view’ of the firm developed as a reaction against the
industrial organization literature, which claimed that the performance of
firms is exogenously determined by the industry’s structure. Instead, the
resource-based view “explicitly looks for the internal sources of SCA"
and aims to explain why firms in the same industry might differ in per-
formance” (Kraaijenbrink, Spender et al. 2010, 350). The central propo-
sition of resource-based theory is that “if a firm is to achieve a state of
SCA, it must acquire and control valuable, rare, inimitable, and non-
substitutable (VRIN) resources and capabilities, plus have the organiza-
tion (O) in place that can absorb and apply them”. Fundamental assump-
tions of the traditional elaborations of this theory are:

* Firms are profit-maximizers;
" Managers are rationally bounded;

* Markets are reasonably predictable and move towards equilibrium;
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* Information about the future value of a resource is asymmetrically
distributed.

A key resource in this theory is knowledge. Knowledge has been op-
erationalized in different ways. For instance, Conner and Prahalad (1990)
examined knowledge dynamics between managers and employees in two
organizational modes: firm and market. These authors provide an argu-
ment of knowledge-based transaction costs in contrast with the oppor-
tunism-based view of the firm. Following Penrose’s assumptions, they
highlight the importance of managerial competences for learning and
firm growth. Hence, firms are “distinguished from markets based on an
authority (employer-employee) relationship in the former, as compared
to autonomous parties contracting in the latter” (Conner, Prahalad 1996,
478). Managers are assumed to have superior knowledge above employ-
ees and the transfer of knowledge, especially of specific knowledge that
renders competitive advantage, is favoured under the firm organizational
mode.

Knowledge is a resource that works in opposition to the predictions
of declining returns to scale (Wernerfelt 1984). Wernerfelt (1984) claims
that a broader perspective on resources, such as the one elaborated by
Penrose, has received little formal attention because of the challenges it
imposes on economic theory or factor demand. Kraaijenbrink et al.
(2010) define knowledge as a type of resource that is intangible and non-
rival, that is, the more deployed, the more knowledge results. Hence, co-
operation and co-development between firms may result in strategically
significant knowledge. Kraaijenbrink et al. (2010) claim that, to examine
these resource dynamics, the Penrosian distinction between resources
and services is a useful conceptual tool.

In relation to knowledge transfer, bounded rationality plays a role,
since individuals are cognitively limited to possess identical stocks of
knowledge (Conner, Prahalad 1996). Bounded rationality, however, is
insufficient to explain why stocks of knowledge differ. It is necessary to
consider that other factors, such as knowledge from past experiences,
individual backgrounds (human capital) and information currently avail-
able, strongly affect the current perception and judgment about knowl-
edge. These will affect decisions to cope with environmental changes and
to proactively promote change. Therefore, cognitive structures function
jointly with the individual’s history, the information available, and the
current environmental conditions. These, in turn, will feedback the cog-
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nitive structures (Kraaijenbrink, Spender et al. 2010, Xu 2011). Since
much of this knowledge is tacit, its entire transfer is not a reasonable as-
sumption. Hence, individual cognitive structures will always differ to
some extent and will shape differently the way in which information is
sought, perceived, acquired, processed, stored and retrieved to cope with
or to trigger changes.

This view on the asymmetry of information and stocks of knowledge
adds a degree of interpretation and sense-making of ambiguous environ-
mental cues to cognitive processes in organizations (Hodgkinson, Healey
2008). It rejects the assumption of hierarchy in the value of knowledge
(managerial knowledge superior to employee’s), in favour of an argument
of complementarity between sources and types of knowledge. In the
context of business start-ups, in which entrepreneurs-founders perform,
without mastering them, several functions in the first years of the busi-
ness, there is a clear need for complementary expertise to establish the
first routines that compose the boundaries of the firm. These, once co-
ordinated in systems of routines, will fulfil the main condition for the
firm’s existence. Through these systems, resources are combined and
used in multiple ways for firm functioning such as managerial com-
petences, inter-firm cooperation, technological development, marketing
strategies, financial management and new interpretations of alternative
ways to use resources within the firm structure.

Many resources, especially in the small scope of business start-ups,
need to be acquired through networking. Thus, exchanges with the exter-
nal environment are essential to a resource-based theory of the firm
(Kraaijenbrink, Spender et al. 2010, Teece, Pisano 1994, Fisenhardt,
Martin 2000, Zollo, Winter 2002, Aramand, Valliere 2012). Networking
activities are linked to creativity to endogenously generate value to re-
sources, to facilitate radical innovation, to learn the dysfunctional parts
of routines, to promote social exchange of information, to foster techno-
logical innovation, to multiply the knowledge sources outside the firm, to
produce knowledge, to generate variation, to identify resourceful actors
and interact with them.

One of the first in-depth examinations of the resource-based theory is
found in Wernerfelt (1984), who discusses the differences between re-
source position and product-market. Resources at a given time are de-
fined as “those (tangible and intangible) assets which are tied semi-per-
manently to the firm” (Wernerfelt 1984, 172). The key point is that
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resources will be attractive to firms if they can support a resource po-
sition barrier to competitors under the following conditions: no one else
holds such a resource position; there are chances to be one of the few
occupying that position. Yet, at that time, the definition of resources was
too broad and based only on its functionality.

A challenge pointed out by Wenerfelt (1984) is the difficulty of iden-
tifying resources and the processes of setting up a structure and systems
to execute firm strategies in comparison to the easiness of identifying
products. The identification of resources is investigated in this thesis
through a qualitative methodology based on the narratives of entre-
preneurs. This method of investigation is consistent with a theory of the
firm that recognises the role of the agent’s perceptions and judgments
about the firm’s needs, criticality of resources, and the possible uses of
these resources. As detailed in Chapter 2, learning processes are at the
core of the formation of an internal structure and systems of routines. It
is important to emphasize that, here, the notion of structure has an adap-
tive and changing dimension, which is challenged and reshaped through
critical learning episodes.

A recent literature review of the resource-based view by Kraaijenbrink
et al. (2010) pointed out the strengths and weaknesses of this theoretical
approach in relation to eight categories; key arguments of the critique are
summarized in the table below. It includes the counter-argument from
the literature review and the position of this thesis in relation to each of
these arguments. The first five points are arguably defensible by the au-
thors, whereas the last three appear to be more problematic.

One of the theoretical attempts to develop the resource-based view
into a theory of sustainable competitive advantage, reacting directly to
points 1, 5 and 6 in Figure 1.1, is dynamic capabilities. Since this ap-
proach has been developed closely with evolutionary economics con-
cepts, its main contributions to this study are summarized next.
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Critiques and answers to the resource-based theory of the firm

Argument of the critique

Counter-argument
in Kraaijenbrink et al. (2010)

Thesis

1) There is an illusion of
managerial total control over
resources, and capacity to
predict their future value.

Not all theories have direct mana-
gerial implications.

No centrality is attributed to managerial
roles; the entrepreneur is seen as
someone in search of resources be-
lieved to be needed by the firm, with
uncertainty about the outcomes they
will provide.

2) Second-order capabilities
(development of structures
that better innovate products)
are more valued than first-
order capabilities (product
innovation), leading firms to
an endless search for higher
order capabilities.

Critique applicable to mathematical
models; not to interactions be-
tween levels of capabilities

The concept of capabilities, especially
sustainable competitive advantage, is
not discussed in this work. The context,
scope, and configurations of resources
in business start-ups differ from the
structure of firms assumed in this cri-
tique.

3) Limited applicability of the

theory at three levels:

o Uniqueness of resources

o Application to firms with
market power

o Implicit path dependence

There are degrees of resource
uniqueness.

Small firms, once they aim for
SCA, can also be examined by this
theory for their intangible re-
sources — managers’ aspirations
and intentions.

The inclusion of entrepreneurial
capabilities opens the possibility of
path breaking

Resources acquired from outside are
not unique per se. Their use by the firm
makes the services they provide unique
to the start-up. Resources developed by
the firm, for their potential added value,
may carry a higher degree of unique-
ness, but this is effectuated through
their use. Business start-ups bring
together the applicability of RBV to
small firms and the entrepreneurial role
to path breaking activities.

4) Non-achievability of SCA,
for the static nature of the
bundle of resources that
composes a firm

Firms are not passive and SCA
requires dynamism in the form of
dynamic capabilities and learning
(ex post sources of SCA).

Although not examining SCA, this study
focusses on dynamic processes of
learning and resource configurations
that promote adaptation to change.

5) RBV is not a theory of the
firm, despite recent interest in
knowledge as a strategic
resource.

Indeed, it does not sufficiently
explain why firms exist. It should
develop as a theory of SCA and
leave the existence of firms to
transaction cost economics.

RBV is a good starting point to investi-
gate the internal organization of busi-
ness start-ups, in which knowledge and
networks seem to be more important
than ownership of assets. However,
other theoretical approaches need to be
incorporated to a more integrative
theory of the firm. For instance, evolu-
tionary economics contributes, here, to
define the boundaries of firms in terms
of routines and the internal organization
as systems of routines.
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6) VRIN/O is neither neces-
sary nor sufficient for SCA,
since the literature has point-
ed out factors such as the
ability to deploy these re-
sources, for which the RBV
does not offer a theoretical
explication. RBV focusses on
individual static resources.
The literature also refers to
uncertainty, resource speci-
ficity, and firm-level innovation
as conditions for profit.

Indeed, RBV does not consider
synergy among resources as a
source of SCA; it neither considers
judgment and mental models of
individuals to create and assess
value.

Linked to other points above, a dynamic
perspective on acquisition and use of
resources by entrepreneurs is adopted
here. It highlights the role of agency in
the formation of firms and path breaking
activities, as well as the reconfigura-
tions of resources across critical learn-
ing episodes. It offers some insights on
capability deployment, although this is
examined within critical learning epi-
sodes.

7) Indeterminacy and indefi-
nite notion of value of re-
sources, tautological definition
of SCA (efficiency and effec-
tiveness).

Need of a more subjective and
creative notion of value; i.e., per-
ceived, monetary, and exchange
value. Value of resources can
appear a priori, but value of capa-
bilities is post hoc, after resource
deployment. Debate: is the value
of resource determined endoge-
nously or exogenously? A time lag
between acquiring VRIN and
gaining a SCA may solve tautolo-
gy, but would establish RBV as a
theory of path dependence or
“constraint over strategic resource
allocation” (p.358).

The value of resources is not discussed
or measured. Instead, the focus on
critical learning episodes brings togeth-
er two key aspects:

o The role of agency to define what
resource is critical, and, therefore,
more subjectively valued;

o Explanans and explanandum are
distinguished in a contingent way in
the phases of a critical learning epi-
sode. Lacking a valuable resource
explains the occurrence of a CLE,
and the creation of services to the
firm through configurations of these
resources is the explanandum.

8) Unworkable definition of
resource. Anything strategi-
cally useful to the firm is a
resource. There is a need to
distinguish between resources
(inputs to the firm) and capa-
bilities (that enable selection,
deployment and organization
of these inputs). All types of
resources are treated the
same way.

“RBV could improve substantially if
its basic logic were refined by
explicitly recognizing differences
among types of resources — static,
dynamic; tangible, intangible;
financial, human, technological;
deployed, in reserve; perishable,
non-perishable; and so on — and
among types of resource owner-
ship.” (p.359).

The all-inclusive definition of resources
is also here. The focus is not on creat-
ing a taxonomy of resources but on
examining the dynamics of resource
use, i.e., creation. Possession vs.
integration of resources is not yet a
dichotomy in business start-ups, be-
cause of the initial lack of firm structure,
scarcity of resources, and considerable
adaptations in the possessed re-
sources.

Dynamic capabilities

The dynamic capabilities approach originated from the resource-based
theory of the firm. The aim was to include a dynamic element in the
competitive use of resources, in contrast to the firm as a static bundle of
resources (Aramand, Valliere 2012). Teece and Pisano (1994), in their
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seminal paper on the dynamic capabilities approach, lay out the follow-

ing two pillars:

* Environment changes. Rapid changes will favour those industries de-
veloping high technology in a timely and flexible manner;

» Strategic management has a key role in coordinating and redeploying
internal and external resources to guarantee the competitive advan-
tage of firms. This requires high performance routines, which are em-
bedded in a firm’s processes and conditioned by the firm’s history.

The dynamic capabilities approach has a prescriptive purpose directed
to managers in relation to innovative strategies to deal with rapidly
changing environments. It coalesces with the Penrosian resource-based
theory for the exploitation of internal and external firm-specific resour-
ces and the exploration of new resources. This framework converges
with the literature on innovation, for the distinction between explorative
versus exploitative search activities (e.g., Xu 2011).

Teece and Pisano (1994) claim that, since firms are a more favourable
arrangement for learning and internal knowledge transfer than markets,
competences and capabilities are built rather than bought'". This makes
replication less obvious or easy, since these capabilities are embedded in
the firm’s path (Teece, Pisano 1994). These authors describe two catego-
ries of paths towards competitive advantage: path dependence and tech-
nological opportunities. Path dependence refers to future prospects de-
pending on the current position, paths ahead, and the path behind. This
path behind does not exist for most start-ups ot, for serial entrepreneurs,
it corresponds to their personal entrepreneurial history. Technological
opportunities, the counterpoint of path dependence, belong to the path
ahead. They can be exogenous or result from a firm’s engagement with
basic research (network) or from endogenous R&D. Networks with re-
search institutions and endogenous R&D make technological opportuni-
ties firm-specific.

Note that the main difference between Teece and Pisano’s (1994)
concept of paths of and the one used in this thesis is that, here, the path
behind may have little to do with strategic decisions. Learning-based
pathways concern critical events rather than only the results of manage-
rial decisions. Therefore, the concept of pathways here is potentially
more powerful as a source of predictions to the evolution of firms than
it is in Teece and Pisano’s concept, since it encompasses configurations
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of resources beyond managerial competences, such as networking dy-
namics, learning processes, technological innovation, social capital, etc.

A detailed examination of the linkages between the dynamic capa-
bilities approach and the resource-based view is found in Eisenhardt and
Martin (2000, 1106). These authors advance common theorizations for
distinguishing different functions of dynamic capabilities according to
the speed of market dynamics. Dynamic capabilities have “greater equi-
finality, homogeneity, and substitutability across firms than traditional
RBYV thinking implies”. Their specific function is changing the resource-
base of firms. In moderately dynamic markets, this function resembles
routines and refers to enhancing the current resource configurations for
long-term competitiveness. In high-velocity markets, dynamic capabili-
ties are unstable processes of adaptation with unpredictable outcomes,
since they build new resource configurations to tackle an opportunity.
Learning appears as the path-dependent mechanism through which dy-
namic capabilities evolve (Eisenhardt, Martin 2000). It involves three
strategies: repetition, codification, and small errors. These strategies, and
others, are empirically discussed in Chapter 4, in terms of the results
gained from various types of learning strategies in critical learning epi-
sodes.

An important contribution by Eisenhardt and Martin (2000, 1106) is
challenging the VRIN resources assumption, tackling arguments 3, 6 and
8 of Figure 1.1. These authors state that “since dynamic capabilities can
be duplicated across firms, their value for competitive advantage lies in
the resource configurations that they create, not in the capabilities them-
selves”. Resource dynamics are the bottom line of the analytical frame-
work (Chapter 2) and are explored at length in the empirical chapters.
For instance, a finding that supports this statement is the creation of
secondary products or services, out of reconfigurations of the available
resources (Chapter 5).

Other studies brought the dynamic capabilities approach closer to
evolutionary economics, such as Zollo and Winter (2002). These authors
extend the dynamic capabilities approach to more environments. A dy-
namic capability is redefined as “a learned and stable pattern of collective
activity through which the organization systematically generates and
modifies its operating routines in pursuit of improved effectiveness”
(Zollo, Winter 2002, 340). Three key differences appear in relation to the
original formulation by Teece and Pisano (1994): a) the notion of collec-
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tive activity replacing the managerial role; b) the focus on routines rather
than selection of paths ahead; and c) the emphasis on effectiveness ra-
ther than competitiveness. This revised conceptualisation also makes
clear that dynamic capabilities are structured and persistent.

Since dynamic capabilities are those activities that change operating
routines, they correspond to a specific type of learning mechanism, or
learning routine. Ultimately, dynamic capabilities are constituted by
search routines. Learning in dynamic capabilities result from learning by
doing (or passive experiential learning), and from deliberate cognitive
processes of articulation of collective knowledge (reflection upon past
experiences that is articulated into new knowledge). The similarities be-
tween Zollo and Winter (2002) and this thesis are:

* Routines are shaped by learning processes through search;

* Behavioural and cognitive approaches are combined to achieve organ-
izational learning;

* The external environment is a potential trigger to internal reflections
and routine change.

Nevertheless, there are differences between the two studies. Zollo
and Winter (2002) assume that learning mechanisms shape routines eith-
er through dynamic capabilities (search routines) or directly. This is a
reasonable assumption for those types of learning mechanisms they fo-
cus on: experience accumulation, knowledge articulation, and knowledge
codification. In this regard, the present study shows that individual learn-
ing does not directly change organizational routines. Chapter 4 provides
empirical evidence that the effectuation of routines and the assessment
of their effectiveness through entrepreneurial judgment are necessary
steps for learning processes to shape routines.

Zollo and Winter (2002) propose a model for the cyclical evolution of
knowledge in organizations (Figure 1.2) that is anchored in four evolu-
tionary concepts: variation, selection, replication and retention. The first
two concepts refer to the exploration and explicitness of knowledge;
whilst the last two refer to exploitation and the embedding of knowledge
in behaviour with declining abstraction and increasing explicitness. As in
this thesis, Zollo and Winter’s (2002) knowledge evolution cycle empha-
sizes events that trigger change, the combination of external stimuli and
internal information, the internal selection of those ideas that improve
existing routines or form new ones, and the feedback loop from the ap-
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plication of new knowledge/routines to a new cycle. Within this model,
this thesis focusses on variation and selection (the upper part of Figure
1.2).

Figure 1.2
The knowledge evolution cycle
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Source: Zollo and Winter (2002, 343)

The main differences between Zollo and Winter (2002) and this study

are:

Stimuli are triggers to critical events and can be exogenous or endog-
enous. For the latter, triggers can also result from the agency of en-
trepreneurs in taking decisions to change,"

Variation is generated through networks with external resourceful ac-
tors, not exclusively from members of the firm as maintained by
Zollo and Winter (2002);

Selection emphasizes most of all entrepreneurial judgments, since
other factors are less prevalent in business start-ups, such as shared
understandings of prior experience, power structures and legitimized
processes;

Replication is partly restricted to the repeated use of the routine by a
small group of agents, given the limited scope of business start-ups.
There is little room for codification as advocated by Zollo and Winter
(2002).
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Other, recent, developments in the dynamic capabilities approach
started looking at entrepreneurial firms, bringing this theory closer to the
tield studied for this thesis. Aramand and Valliere (2012, 145), for in-
stance, define entrepreneurial firms as those that effectively identify op-
portunities in the environment and exploit them, “either by acquiring
ownership and control over the resources or by developing a new prod-
uct or method of production”B. Resources portfolios are broadened
mainly through networking, which permit the identification of resource-
ful actors and interactions to influence them to use those resources to
the benefit of the firm.

Aramand and Valliere (2012) combine the concepts of dynamic capa-
bilities and entrepreneurial capabilities to case studies in three Canadian
entrepreneurial firms in the information and communication sector.
These authors use the definition of dynamic capabilities from Teece and
Pisano (1994). Entrepreneurial capabilities, in turn, refer to finding op-
portunities and exploiting them through the creation of goods and ser-
vices; they characterize firms with high growth potential. This distinction
between capabilities represents a step forward in the theoretical balance
between path dependence and path-breaking, or, simply stated, between
the reactive and the proactive roles of agents. These authors associate
entrepreneurial capabilities with the short term exploitation of opportu-
nities; and dynamic capabilities with long term competitiveness through
the protection of existing competences and resources, and the deploy-
ment of new ones.

Resource dependence theory

The resource dependence theory combines elements of the information
processing and the knowledge-based views of the firm. From the former,
it considers the extent to which members of a firm devote attention to a
limited set of environmental information, how this information is imper-
fectly incorporated to organizational information systems and how it im-
pacts the relations between firm and environment. From the latter, it in-
cludes inter-organizational cooperation as a governance strategy to
reduce uncertainty and transaction costs. It also highlights the role of
managers in reading and reacting to the environment, seeking adjustment
or control over critical resources. The bridge between information pro-
cessing and knowledge-based decisions appears in the dependence on
past experiences for learning what to read in the environment and how
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(Pfeffer, Salancik 1978). The central point of this theory is to demon-
strate that the environment matters more than endogenous processes.

Other concepts that are central in this theory are uncertainty in rela-
tion to access to resources, interdependence between organizations to
cope with uncertainty, and power forces that shape inter-organizational
relationships. Uncertainty in accessing resources creates instability and
increases demands upon organizational actions. These depend on the
environment and are constrained by it. The environment is enacted by
the individual; it is created by the authority of the agent and, by it, is rec-
reated. As a consequence, the attribution of meaning to the environment
is retrospective to experience, shaped by specific events in the present
time, and inherent to human information processing. Therefore, this
theory acknowledges the role of agency in relation to reading and inter-
preting the environment (see Xu 2011 for an application of this ap-
proach to innovation studies). Through a combination of information
about the present situation coupled with past experiences, managers use
several inter-organizational strategies to manage interdependence and
reduce uncertainty from interdependence (Pfeffer, Salancik 1978). Some
of these strategies have been explored by further studies (e.g., Casciaro,
Piskorski 2005), such as the establishment of joint ventures (which dis-
cussion is resumed in Chapters 5 and 6).

A theoretical assessment of this theory to explain organizational be-
haviour is provided by Nienhiiser (2008). This author emphasizes the
power dimension in interdependence relations and how it relates to the
uncertainty caused by scarcity and concentration of resources. There is
an objective dimension in this process of control over resources by some
actors and the criticality of these resources for other actors. It refers to
the actual amount of resources available. The other dimension, subject-
tive, refers to the interpretations of managers about the distribution of
these resources (Nienhiiser 2008). Once more, the argument favours the
role of perceptions and interpretations of exchanges with multiple actors
to guide decisions. These perceptions and interpretations by managers
are socially constructed and strongly influenced by information systems
that filter information and, ultimately, influence the attribution of mean-
ing to it. This resonates with the interpretive dimension of cognitions
(e.g., Hodgkinson, Healey 2008).

A review of the resource dependence theory by Hillman et al. (2009),
examines five enactment strategies used by organizations to manage en-
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vironmental interdependence: mergers, joint ventures, boards of direc-
tors, political action and executive succession. A conclusion of this litera-
ture review is that, across strategies, a diversity of other theoretical ap-
proaches has been integrated to the resource dependence theory in
search of better predictions. Nevertheless, comprehensive integration
remains a gap in the literature, since so far empirical evidence only points
out that resource dependence alone is not a good predictor.

One of these integrative efforts combines resource dependence theo-
ry with resource-based theory (Hillman, Withers et al. 2009, Nienhiiser
2008). Since both approaches are complementary to the focus on resour-
ces, such integration would help explain organizational resource endow-
ments and competitive advantage for obtaining unique resources from
the environment. However, one of the conceptual problems with both
approaches, pointed out by Eisenhardt and Martin (2000), is the reified
notion of resources. This view of resources does not include changes in
the configurations of resources nor give room for the creation of re-
sources or innovation. An expanded conceptualisation is provided by
Nienhiiser (2008). This author refers to symbolic resources: these are
cognitive representations of material resources, resource alternatives, and
actors’ interests and values. All these resources are socially constructed
and their value is difficult to estimate, although they also influence power
relationships.

Nienhiiser (2008) claims the need for a dynamic perspective on re-
source dependence theory. He states that “it is not environment or re-
sources that determine how organizational core groups decide or act, but
cognitively and socially constructed environment. [...] Rather RDT as-
sumes that organizations create their environment too, change, disprove
resistance etc.” (Nienhiiser 2008, 29).

Population ecology

The population ecology approach to organizations is marked by the
studies of Hannan and Freeman in the late 1970s. The main assumptions
of this approach are:

» Organizational change at the population level occurs through organ-
izational births and deaths;

" Inertial pressures prevail. This theory attributes higher reliability and
accountability to higher inertia.
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The level of analysis is populations of organizations and how their
prevalence is influenced by environmental pressures (Hannan, Freeman
1977). These authors, although recognising that adaptation and selection
are coupled processes, focus on selection alone. They rely on models of
competition and niche theory to in argue in favour of the impacts of en-
vironmental forces upon populations of organizations. The principle of
rational selection of optimal combinations by organizations is at the basis
of the theory and the attribute of rationality belongs to natural selection
processes, so that the environment (market) selects out profit maximiz-
ers.

A key point in the argument of the population ecology of organ-
izations is the non-reducibility of events at the population level to indi-
vidual events. These are interdependent classes of events, but one does
not carry all the characteristics of the other. For instance, the distinction
between adaptive learning and adaptation of populations is that the for-
mer refers to the “selection among behavioural responses” (Hannan,
Freeman 1977, 929), whilst the latter refers to “selection among types of
members”. Therefore, organizations do not necessarily disappear
through an adaptive process. Populations with a given set of characteris-
tics, instead, are selected to the disadvantage of populations with other
sets of characteristics.

Recent studies on population ecology have explored the linkages be-
tween population ecology and evolutionary economics, based on the
shared assumption of the core position of competition dynamics in envi-
ronmental selection processes. One example is Bataglia and Meirelles
(2009), who applied the concepts of variation, selection and retention.
Variation is the number of components of an economic system; it can be
increased by the introduction of new sectors or by the enhanced pro-
ductivity of existing sectors. Selection and retention are the result of
competition processes. Profit is defined as an expression of selection and
source of constant adaptation. While selection refers to the survival of
the fittest organizations, adaptation refers to change in the less-adapted
organizations to improve adjustment to the environmental selective sys-
tem.

Adaptation processes require strategic management to search and se-
lect adaptive routines'’. The role of routines is to reduce uncertainty in
complex decision-making processes. In addition to this, change can be-
come part of organizational routines. These change routines, also dis-



Introduction 33

cussed by Miner at al. (2008), correspond to routines of learning, in
which past changes have dynamic effects on new changes (Bataglia,
Meirelles 2009), in terms of learning outcomes and how to learn. One of
the conclusions of this discussion is that evolution is partly deterministic
and partly stochastic (Bataglia, Meirelles 2009). The selection of routines
will lead to the better performance of some firms. As a consequence,
their relative importance in the population increases, explaining the re-
tention of the fittest firms.

Bataglia and Meirelles (2009) also point out the weaknesses of each
theory. They claim that the weakness of population ecology is its struc-
turalist stand, in which the environment has a deterministic role, and
agency and organizational adaptation are left out (see also Salimath,
Jones III 2011). Conversely, the weakness of evolutionary economics is
the traditional neglect of non-technological innovation (the institutional
processes for competitive and cooperative relationships). Nevertheless,
evolutionary economics has the advantage of including the firm, the
technological environment, and institutional aspects of innovative pro-
cesses at the national, regional and sectoral innovation system levels.

These advantageous points justify the use of evolutionary economics
concepts in the analytical framework of this thesis. In addition to this,
the sample of firms used includes low R&D-intensive start-ups. This in-
clusion was facilitated by the empirical starting point of individual firms’
critical learning episodes. Several of these episodes certainly affect most
businesses, independent of their level of technological innovation.

Other critiques of the population ecology theory are found in Sali-
math and Jones IIT (2011). These authors point out the lack of clarity in
the definition of constructs, issues in relation to the application and
methodology to investigate theoretical claims such as selection mech-
anisms, the near absence of adaptation and organizational change, the
reification of the environment, and the density dependence that omits
the competitive advantage of big organizations within a population.

A deeper critique, from a philosophy of science perspective, argues
that population ecology lacks a concept of selection in the evolutionary
sense (Reydon, Scholz 2009, 411). “Evolution, simply speaking, is the
change of genotype frequencies within organismal populations because
of the differential reproduction of organisms with different genotypes.
Such processes, however, require populations to exhibit at least minimal
levels of closure and isolation from other populations”. This is not the
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case in organization populations, since: a) membership of a population is
defined by what would be the phenotypes (shared organizational form);
b) members show degrees of membership to more than one population;
¢) entirely new organizational forms would be placed out of a given pop-
ulation, preventing the emergence of “evolutionary significant variation
in populations” (Reydon, Scholz 2009, 423); and d) populations of or-
ganizations lack the property of genetic continuity, which is the basis of
replication and reproduction, through which vatiation/mutation is
transmitted from parents to offspring.

The critique is ontological, for organizational populations are not suf-
ficiently similar to biological entities. Hence, “talk of ‘evolution’ in the
organizational realm is nothing but a metaphor and that metaphors can
cause confusion as easily as they can yield illumination” (Reydon, Scholz
2009, 435). Despite these ontological and epistemological critiques, the
population ecology approach contributed to alert organizational studies
and management practitioners to the importance of environmental pres-
sures and inertial factors in organizations. One of the implications of this
is that adaptation to environmental changes is more complex than theo-
retical predictions would assume (Reydon, Scholz 2009).

This approach is not applicable to this study for the following rea-
sons:

" Level of analysis: this thesis examines dynamics at the firm and entre-
preneurial levels irrespective of the organizational population to
which the start-up belongs;

= Prominent role of the environment: environmental influences are nei-
ther neglected in this thesis, nor placed at the forefront of the evolu-
tion of business start-ups;

» This approach rules out the role of agency;

* Specialisation versus diversification: the costs of these choices may be
less critical to business start-ups than big enterprises. The former, be-
cause of the low level of their resources and looseness of their sys-
tems of routines, may benefit from flexibility for adaptation;

* Exchanges of resources between organizations involve diverse organ-
izational forms. Since this thesis recognises these diverse exchanges as
a form of social capital for learning, the assumption that “in equi-
librium, only that organizational form optimally adapted to the de-
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mands of the environment” (Hannan, Freeman 1977, 939) will endure
does not apply.

Entrepreneurship literature and the theory of the firm

The sub-sections above have shown that, despite some different degrees
of acknowledgement of the role of agents and their cognitive processes
to understand firm dynamics, theories of the firm still lack a clear frame-
work to integrate agency and, more specifically, to describe learning and
knowledge processes within firms. In their assessment of the critiques to
the resource-based view, Kraaijenbrink et al. (2010) state that the main
underlying factor of these critiques is the neoclassical economic rationali-
ty that underlies this approach’s assumptions and concepts. There is a
need to recognise the role of human imagination and explorative action,
since “the practical assessment and evaluation of resources involve sub-
jectivism, knowledge creation, and entrepreneurial judgment” (Kraaijen-
brink, Spender et al. 2010, 364).

In relation to entrepreneurship, and despite recent theoretical ad-
vances towards more comprehensive and integrative approaches, theo-
ries of the firm remain quite unconnected to entrepreneurship literature.
An explanation for this gap is given by Casson (2005), who refers to the
parallel developments of entrepreneurship studies in economic theories
and in management literature. Another explanation claims that traditional
theories of the firm fail to resolve the problem of the dynamic nature of
entrepreneurship as a source of change and innovation, as opposed to
the firm-organization as an environment of stability, control, and pre-
dictability of functions and outcomes (Jelinek, Litterer 1995).

Casson (2005) adopts an institutional approach to information costs
for his proposed synthetic theory of the firm. The entreprenecur is de-
fined in terms of “specialisation in judgemental decision making” (Cas-
son 2005, 329). This definition implies:

* Improvisation in addition to reliance on routines to take decisions;
* Availability of public information;

* Availability of private information accessible to only a few;

» Risk and uncertainty;

" Subjectivity in the perception of risk.
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One important implication of Casson’s (2005) elaboration is that the
establishment of new routines depends on the entrepreneur’s judgmental
decisions. Investment decisions will be driven by the types of volatility or
shocks.” For long-term volatility, decisions will be improvised, since
there are no routines to rely on. In this case the experience of the entre-
preneur and the resources he/she can gather from his/her networks will
count the most. For short-term volatility, however, there can be routines
to monitor the environment and undergo internal adaptations. These are
the routines that compose a firm. These two types of investment deci-
sions work complementarily inside the firm.

Introducing entrepreneurship in the theory of the firm implies a radi-
cal change in the core of these theorisations, since it redefines the con-
cept of the firm, the internal dynamics of firms (e.g., Jelinek, Litterer
1995) and the relationships between entrepreneur and market relations
(e.g., Kraaijenbrink, Spender et al. 2010, Casson 2005). One of the main
outcomes of the entrepreneurial synthesis of information is the iden-
tification of market-making opportunities, through the development of a
new product or the refinement of an existing one (e.g., Casson 2005,
Jelinek, Litterer 1995). This ultimately converges to the Schumpeterian
contribution by including the entrepreneurial role of breaking economic
stagnation through the creation of new markets (Alcouffe, Khun 2004).

An interesting aspect of Casson’s analysis of entrepreneurship exam-
ines the issue of optimism, one of the individual characteristics of the en-
trepreneur. The entrepreneurial optimist influences others through infor-
mation sharing, so that new ideas can be accepted — the ‘buy-in’ process
(Jelinek, Litterer 1995). Factors affecting acceptance are the reputation of
the entrepreneur (Casson 2005) and asymmetry of information between
the originator of an idea and other parties (Conner, Prahalad 1990).
Trust and agreement take time and effort to be built.

Factors related to the human capital of entrepreneurs are also ac-
counted for in an integrative theory of the firm. Entrepreneurial charac-
teristics highlighted by Casson (2005) are low risk aversion, self-
confidence, social networking, subjective probabilities in assessing risk
(optimism »s. pessimism), and the potential social influence of entrepre-
neurs upon others, such as customers, suppliers, financers, etc., to obtain
support for the entrepreneurial idea. Other authors highlight educational
level, educational specialization, work experience, entrepreneurial experi-
ence, technological experience (e.g., Gruber, MacMillan et al. 2012,



Introduction 37

Kenworthy, McMullan 2010, Madsen, Neergaard et al. 2003, Bosma,
Praag et al. 2002), personality, age and gender (e.g., Madsen, Neergaard
et al. 2003).

Networks with diverse external actors are important in influencing
imaginative and creative capabilities, and facilitating radical innovation
and a dynamic view of the endogenous creation of value to resources
(Kraaijenbrink, Spender et al. 2010).

Closing remarks about the theoretical position of this study

This thesis is delimited to the formation of the firm and its evolution in
the first three to five years. Since entrepreneurial businesses in general
and business start-ups in particular, are only marginally considered in
most theories of the firm, this study contributes by investigating this gap.

It was discussed in previous sections that evolution involves variation,
selection, replication and retention (e.g., Reydon, Scholz 2009, Zollo,
Winter 2002); therefore, evolution is change. Theoretical approaches to
change in economic units, such as firms, have tackled different parts of
the puzzle to explain why and how these changes happen, and to predict
their impacts on the firm and its environment. As the review of recent
literature showed, there have been efforts to identify convergence points
between these theories to facilitate the elaboration of integrative ap-
proaches. Inspired by these efforts, the analytical framework of this
study integrates concepts of individual learning in organizations (Wart,
Downing 2000), resource-based theory of the firm (Penrose 1980
[1959]), and evolutionary economics (Nelson, Winter 1982). This frame-
work is detailed in Chapter 2.

This thesis follows neither the extreme position of attributing the in-
ternal organization of the firm to the environment (e.g., Pfeffer, Salancik
1978) nor to the dual relationships between managers and employees
(e.g., Conner, Prahalad 1996). Instead, it draws on the change in the axi-
omatic base of the resource-based view that rephrases it under the Aus-
trian framework by incorporating time and uncertainty. A consequence
of this axiomatic change is defining resource and value in terms of the
context, “implying there cannot be a single, universal way of categorizing
resources” (Kraaijenbrink, Spender et al. 2010, 362).

Penrose’s (1980 [1959]) concepts of resource and services of are em-
bedded in the relative determinacy of endogenous and exogenous fac-
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tors, which trigger critical learning episodes. During each episode, this
study examines how resources are acquired, created, transformed and
incorporated into organizational routines. This process involves cogni-
tive (learning new interpretations), social (changing networks configura-
tions), and practical (developing new methods) dimensions. As routines
are implemented, legitimized and coordinated with other routines, the
boundaries and internal organization of the firm are constituted. In the
storyline of business start-ups, these critical learning episodes and the
new routines are landmarks of firms’ individual pathways. At an aggre-
gated level, similarities between these pathways form typical evolutionary
pathways that cluster start-ups together. Therefore, this study places
learning at the centre of firms’ evolutionary processes. It seeks to under-
stand discontinuous learning episodes (which often involve path-
breaking activities) for the development of new capabilities and routines,
so that business start-ups can survive the valley of death (Cressy 2008
[2000]). The summarized narratives of two cases illustrate these points.

1.4  Objectives and method

The main objective of this research is to explain the evolution of busi-
ness start-ups in the first three to five years of operation, through learn-
ing-based pathways. Pathways are obtained from the storyline of the
business, starting with the formulation of a business idea. The literature
labels this stage nascent entrepreneurship (Kelley, Bosma et al. 2010,
Gelderen, Thurik et al. 2006) or pre-venture (Lichtenstein, Lyons 2000).
Studies can be specific to the point of discerning phases of development
of an intention to start a business, followed by a phase of recognition of
opportunities and conceptualization of the idea, and concluding with the
assembly of resources and the creation of the business (Gelderen, Thurik
et al. 2006). In the present research this initial stage is characterized as
the birth of the idea, the initial resources, and the initial network of en-
trepreneuts.

Once the idea is conceived and the business is somehow structured,
the first years of operation are described in terms of critical learning epi-
sodes (see a brief definition of critical learning episodes and other key
terms in Section 1.5). It is noteworthy that these episodes are not pre-
defined by the researcher. Instead, they reflect the narratives of entre-
preneurs about critical events that led to the creation, redesign, or re-
placement of organizational routines. Successful learning outcomes are
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incorporated into the start-up’s routines and become a protocol for ac-
tion under similar circumstances.

Dynamics involving understanding organizational routines, search
processes, learning, and, more specifically, critical learning episodes, al-
low for the examination of evolutionary paths and the role played by
structure, agency and temporal factors. To contextualize the main objec-
tive, it is important to state that this research does not describe the rela-
tively stable ‘status of operating routines’ emphasized by Nelson and
Winter (1982). Instead, it examines processes that generate this status.
Organizational routine is one of the key concepts developed by Nelson
and Winter (1982) and by far the most explored in the literature on evo-
lutionary economics (Feldman 2000). For example, the Journal of Insti-
tutional Economics recently launched a special issue about business rou-
tines (issue 7, number 2, 2011). However, most of these discussions are
about the ontology of routines and their functioning, with little attention
to the process that originates and changes routines: search. Moreover,
when changes are examined, they are commonly attributed to exogenous
factors such as crisis and external shocks.

Among the authors that claim the role of agency in changing pro-
cesses in routines, most attention is given to continuous changes per-
formed by employees (Feldman 2000, Lazaric 2008). Here, however, the
subject is a process of search characterized by discontinuous change per-
formed by entrepreneurs. The distinctive feature of a critical learning
episode in comparison to continuous learning is the depth and extent of
the changes it implies. Whilst small adjustments do not necessarily
change the overall routine, a critical learning episode will take the busi-
ness to a new stage in its evolution. For instance, changing suppliers to
reduce production costs adjusts a routine of cost reduction; whereas ac-
cessing new production inputs that increase quality at affordable prices
implies changing understandings about cost-benefit analysis, reshaping
the production line to accommodate these new inputs, and possibly ex-
panding the network of suppliers and buyers.

Search in entrepreneurial contexts corresponds to the acquisition of
needed resources. These needs appear as triggers for CLEs and these re-
sources are often knowledge-based, i.e., managerial competences, tech-
nology development, business partnerships, etc. Search processes for
combining cognitive and behavioural activities for the acquisition, adapt-
ation, retention, recollection and use of knowledge in organizational con-
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texts, are strongly characterized as learning processes (Abbad, Borges-
Andrade 2004).

An important ontological point is the nature of a CLE. As asserted
earlier, an episode is considered critical according to the entrepreneur’s
perception of its (potential) effects upon the firm, so critical learning epi-
sodes are subjectively defined. As illustrated by the case studies in the
beginning of this chapter, the same event can be experienced by different
entrepreneurs in different ways. A common event for one entrepreneur
may be critical for another. Perceived criticality can change with time, the
pool of resources available to the firm, and the organizational services to
deal with the event. At later stages, the perception of criticality can be
replaced by an increased perception of control (similar to claims from
the resource dependence theory).' Since the content of CLEs varies ac-
cording to the perception of the entrepreneur, types of CLEs may in-
crease exponentially. Therefore, one complementary objective of this
research is to identify categories of CLEs (described in Chapter 4).

In addition to content, CLEs can vary in terms of duration. They can
be as short as weeks (i.e., issues related to the formalization of the busi-
ness) or as long as years (i.e., development of sustainable cash flows).
Time, therefore, plays an important theoretical and methodological role.
Since the effects of individual learning at the organizational level are a
bottom-up process, they are likely to require more time to generate ob-
servable outcomes than top-down processes (Pantoja, Borges-Andrade
2004). This is a constraint for longitudinal studies, unless a retrospective
perspective is adopted. Thus, the extensive use in this thesis of individual
retrospective interviews (Flick 2007), in which entrepreneurs narrated the
critical events in the trajectory of the business.

Collections of narratives are the predominant input material in studies
of process (Langley 1999). The advantage of using narratives is that they
can be bracketed in phases bounded by temporal break points. In this
research, these boundaries corresponded to critical learning episodes.
From the demarcation of these boundaries, sequences of CLEs and their
internal dynamics were identified. As will be discussed in Chapters 4 and
0, this method was appropriate as a way to grasp the contents of these
events, overlaps and exchanges between them, and networking dynamics
within and beyond critical learning episodes. General methodological
steps to conduct the research are presented in this chapter, but detailed
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procedures to investigate CLEs and pathways are found in Chapters 4
and 5, respectively.

Data collection strategies

The first step for data collection was mapping business incubators in
both states. A list of business incubators with their location, type of busi-
ness attended, services provided, contact persons, time in operation, etc.,
was obtained from online databases, mostly from SEBRAE’s (The Bra-
zilian Service of Support for Micro and Small Enterprises),
ANPROTEC’s (The Brazilian Association of Science Parks and Business
Incubators) and RMI’s (Minas Gerais Incubators’ Network) websites.
The selection of incubators was based on two criteria. They should be
either traditional or technological incubators, and should have been op-
erating for at least 5 years. These criteria guaranteed that the structure of
services was established and at least one cycle of incubation had been
completed.

The selected incubators were contacted by phone with follow-up in-
formation by e-mail, and a logistic arrangement was put in place to se-
quence the interviews per geographical location. This procedure opti-
mized the data collection process within each sub-region. The aim of
these first exchanges of information was to enter the incubation system
and identify eligible business start-ups for the research. The next step
was to select and contact the entrepreneurs. They should be near or re-
cent graduates from a business incubator — preferably within the past
two years. This criterion aimed at a) increase the probability that all start-
ups would have started in the same period, and b) reduce memory bias in
relation to the events occurred in the first years of the start-up. Starting
in the same period would increase the chances that these start-ups expe-
rienced similar macroeconomic and institutional contexts.

Face-to-face interviews with managers, incubatees and graduates fol-
lowed. Whenever possible, interviews linked to a specific incubator were
set up on the same or the next day. Indications of non-incubation com-
parative cases, when existent, were provided by the entrepreneur at the
end of the interview. From this procedure, it was found that there were
few or no comparative cases for the majority of the start-ups. This is es-
pecially true for high R&D-intensive businesses, given the degree of in-
novation of the product or service. The few competitors for this type of
start-up were international or multinational companies, represented by
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offices in Brazil. For those who reported comparative cases, access to
most of them was very difficult or even impossible, despite successive
attempts. The lack of a matching to sample group is a weakness of this
study that compromises generalizing the results to businesses out of the
incubation system. Implications of this weakness are discussed in Chap-
ter 0.

Complementary secondary information about the selected business
incubators and start-ups was collected in-between interviews. This in-
formation referred to the objectives, mission and vision of the incubator,
selection process, services offered and support institutions. For start-ups,
some websites provided information about the characteristics of the
product, history of the business and other data that complemented the
content of the interviews. Furthermore, information provided by sup-
portt institutions (i.e., SEBRAE, FINEP, FAPEMIG) contributed to un-
derstanding the institutional context.

Overview of data treatment and analysis

The research primary material consists of recorded interviews (n=72),
non-recorded interviews (n=5), pictures of the start-ups and business
incubators, and the researcher’s field notes. Field notes were based on
observations of the facilities and the spontaneous dynamics (i.e., a visit
of an alderman to the incubator), and on informal conversations with
entrepreneurs, business incubator managers and support staff.

Interviews were submitted to the following steps for analysis:

" Brief summary based on fieldwork notes, carried out during the field-
work period. Summaries for the interviews with incubators’ managers,
included: type of business incubator, services provided, selection cri-
teria, profile of the entrepreneurs, critical episodes for start-ups based
on their experience, and drop-outs. For the interviews with entrepre-
neurs, summaries reported the beginning of the idea, educational and
professional backgrounds, critical learning episodes, learning strate-
gies, networking dynamics, growth perspectives, sector-specific issues,
role played by the business incubator in the evolution of the business,
exit of the incubator, and competition issues. These summaries in-
formed further stages of data collection through improvements in the
semi-structured interview (Appendix A) and identification of other
potential interviewees, i.e., matched cases, support institutions, etc.
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= After fieldwork, the recorded interviews were transcribed and codi-
fied using Atlas.Ti (version 5.0.66) for coding, memo writing, and re-
organizing the data according to the research questions. The main
codes were the entrepreneur’s background, learning episodes, net-
working dynamics, the role of the business incubator, and sector-
specific dynamics. Fieldwork notes were also organized in electronic
files and, when convenient, they were incorporated into memos
linked to the correspondent interviews. Priority of analysis was given
to the interviews with entrepreneurs. Codes for critical learning epi-
sodes resulted in a first classification of types of CLEs (see Chapter 4
for detailed methodological procedures).

* Two databases with all components of CLLEs were constructed, one in
Excel, focussing on the qualitative content of each episode, and one
in SPSS (version. 16.0) for codified information about the characteris-
tics of the business start-ups and entrepreneurs, components of CLEs
and some other factors. Another database in SPSS was aggregated per
start-up. These databases were used complementarily and results are
shown in Chapters 3 to 5.

* Two main strategies were used to generate the results. The first was a
cross-cut analysis describing types and distribution of CLEs. Chapter
4 presents and discusses these findings. The identification of CLEs
and their characterization constitute the building blocks of a theoreti-
cal explanation of the evolutionary pathways of business start-ups.

" The second strategy focussed on pathways as a unit of analysis, in two
stages. The first stage was characterized by quantitative analysis of
patterns per sets of variables; the second was characterized by a quali-
tative comparative analysis between CLEs, following grounded theory
principles. Details of the analytical procedures and the results yielded
are in Chapter 5.

1.5  Outline of the thesis

This chapter reviewed the main theories under the umbrella of
knowledge-based theories of the firm, and defined the theoretical posi-
tion of this study. It laid out the research questions, motivations to un-
dertake the study, research objectives and methodological main steps.

Chapter 2 describes how concepts from evolutionary economics, re-
source-based theory of the firm, social networks, and psychological theo-
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ries of learning are articulated in the analytical framework. This frame-
work is presented in two parts. First, it defines the concept of pathways
and shows how they result from arrangements of critical learning epi-
sodes. Second, the concept and constituent elements of critical learning
episodes are presented. Each element and its inter-relationships are de-
tailed.

Chapter 3 characterizes business incubation programmes in general
and the institutional setting of the business start-ups in terms of sources
of funding, geographical distribution of resources, actors and the sup-
porttive roles these actors play. It then details those business incubators
studied here in relation to packages of services, selection criteria, types of
partnerships for resources, the profile of incubators’ managers, etc. The
chapter characterizes the start-ups, i.e., degree of R&D-intensity, config-
uration of initial networks and other factors, and the entrepreneurs, i.e.,
education, professional background, etc.

Chapter 4, the first empirical chapter, describes the method of identi-
tying critical learning episodes and corresponding findings. The sequence
of the chapter presents cross-sectional features of the five main types of
CLEs, and explores each element of a CLE, combining qualitative and
quantitative analyses. The chapter includes issues of resource use and
networking dynamics, as well as illustrative cases. The role of entrepre-
neurial agency and structural factors to explain patterns of CLEs, issues
of path-dependence zersus path-breaking in learning processes and the
advantages and risks of embeddedness in business incubators’ networks
are also discussed.

Chapter 5 describes the methodology to explore relationships be-
tween CLEs through time and the results in terms of evolutionary path-
ways. It explores the quantitative and qualitative analyses to identify ag-
gregating typical pathways. Typical pathways’ dynamics are discussed in
relation to contextual conditions and endogenous factors, entrepreneuti-
al characteristics, learning strategies and types of resource use.

The last chapter concludes the thesis by discussing the answers to
each research question. It explores the theoretical, methodological, and
empirical contributions of this study to explain the evolution of business
start-ups. It draws initial arguments to improve the knowledge and re-
source-based theory of the firm that in fact places learning processes at
its core. Search processes are unpacked using agency, structure and tem-
poral factors, having critical learning episodes as the basic unit of analy-
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sis. Issues of path-dependence and path-creation are revisited in light of
the potentially dual role of embeddedness to facilitate survival and hold
innovation back. Moreover, this chapter concludes previous discussions
about the articulation between different levels of analysis regarding the
development of entrepreneurial learning into organizational routines.
Furthermore, the conclusion about pathways highlights aspects of entre-
preneurial and firm characteristics, networking dynamics and institutional
aspects that influence different pathways. A specific section is dedicated
to the role of business incubators in providing operational, strategic and
‘invisible’ services, which are crucial in the proposed learning-based ap-
proach to the evolution of start-ups. The final section summarizes key
contributions to development studies and presents a research agenda.

1.6 Key terms

Terms defined here are fundamental to grasping the argument of this
thesis. The terms related to the analytical framework are detailed in
Chapter 2, but for now it is important to briefly introduce them.

* Business start-ups: are entrepreneurial initiatives that aim to survive
and grow in the market (Altenburg, Eckhardt 2000). They are dynam-
ic organizations commonly characterized by limited assets and re-
sources, thus making them strongly dependent on networking with
external actors to acquire and create resources. Due to the scarcity of
resources and looseness of systems of organizational routines, they
are more susceptible to uncertainties, but also more flexible to inno-
vate and diversify. Their internal organization is more horizontal and
based on social relationships between members. Entreprencurs tend
to be multi-task, especially in the first years. They are characterised by
high rates of failure in the first years, due to either the lack of access
to needed resources (e.g., Mead, Liedholm 1998) or mal-management
of available resources (e.g., SEBRAE 2007).

» Triggers: endogenous or exogenous events that start a search pro-
cess. A trigger is the starting point of a critical learning episode, in the
sense that, for the sake of business survival, it cannot be ignored. Ex-
ample are the need for a financial management system for the busi-
ness start-up (endogenous trigger); or important clients in default (ex-
ogenous trigger).
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Resources: tangible and intangible inputs into the firm. Penrose
(1980 [1959]) states that resources result from changes or increases in
knowledge as a result of experience. This notion in expanded here to
include path-breaking activities that create new resources through in-
novation. Resources can be acquired from outside, such as machinery
or training, created inside the firm, such as technology, or created in
partnership with other actors, such as innovative products. The three
main dimensions of resources in this thesis are cognitive (interpreta-
tions), social (networks), and practical (working methods).

Search: is a variety of intentional or unintentional learning processes,
through which organizational routines change. It is triggered by en-
dogenous or exogenous triggers, and encompasses learning strategies
and learning outcomes. Effective learning outcomes that solve the
trigger are incorporated into organizational routines and conclude the
search process.

Routine: relatively stable configuration of resources applied to the
regular functioning of the firm. Routines are the way start-ups sys-
tematically do things internally and in interaction with the environ-
ment. They do not work in isolation; rather, routines are organized
systems of configurations of resources framed in general organiza-
tional rules of action. Examples of routines are application for R&D
grants and financial management.

Learning strategies: individual activities of information-processing
used by the entrepreneurs to codify critical information that can help
solve a trigger. These strategies optimize learning processes by facili-
tating the acquisition, storage and further recovery of learnt infor-
mation (Abbad, Borges-Andrade 2004). Strategies can be cognitive,
behavioural or self-regulatory.

Critical learning episodes (CLE): critical events in the business
start-up evolution, composed of triggers, learning strategies, resource-
ful actors, learning outcomes, and changes in organizational routines.
They are turning points in the evolution of business start-ups, for the
depth in which they change the internal organization of these firms.
They are delimited by when the episode started, how long it lasted
and when it finished.

Pathway: arrangement of critical learning episodes that compose the
storyline of a start-up. In a pathway, critical learning episodes can be
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concomitant, sequential, independent from each other, or inter-
related through exchanges of resources, interdependent or independ-
ent from each other. All this variation makes each pathway unique,
but common featutes based on the focus of the business clusters
start-ups in typical pathways.

* Typical pathway: typical pathways provide a comprehensive de-
scription of the evolution of groups of business start-ups, by consid-
ering the effects of the characteristics of the start-up, entrepreneurs,
institutions, and learning through time. The most typical pathway,
representing the classical evolutionary path, is defined by the direct
production of the core product or service.

Notes

! Note that in the flow of the conversation with the entrepreneur, the question
would be rephrased differently. Here, the central idea is presented.

2 Survey conducted by SEBRAE with a representative sample of 14.181 business
start-ups formalized in 2003-2004-2005 in all Brazilian States. They were in the
industrial, commercial and services sectots.

3 This is an improvement in relation to 2002, when 51% of Brazilian start-ups
survived the second year (SEBRAE 2007).

4 This new methodology applied to the Brazilian context is comparable to the
methodology used by the OECD (2010), except for the inclusion of zero em-
ployee enterprises in the Brazilian statistics. This may lower the Brazilian estima-
tions in relation to international indices, since enterprises with employees tend to
be more stable.

5> Industrial transformation value = gross value of production — costs of the in-
dustrial operations.

¢ A deeper discussion about the concept of learning and its dimensions is found
in Chapter 2.

7 Evolution is understood here as a discontinuous process, happening through
critical learning episodes, due to the processes of generation of variation and se-
lection of components to the structure of the firm. Non-critical and continuous
activities and processes are acknowledged as part of the internal functioning of
firms, but are not examined in this study.

8 A clear exception is evolutionary economics, which examines research and de-
velopment (R&D) dynamics for technological innovation at the industry level.
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? The term resource-based view is used here in line with most of the literature
reviewed. It refers to the initial developments of this approach. The term re-
source-based theory, found in more recent publications and applied to the other
chapters of this study, reflects the current status of this approach, the most influ-
ential in the history of management theorizing (Kraaijenbrink, Spender et al.
2010).

10 SCA: sustainable competitive advantage.

1" A paradoxical elaboration of this theory is that dynamic capabilities are built
through learning (by individuals), but the environment is what counts, as stated
by Teece and Pisano (1994, p. 548): “A shift in the environment is a far more
serious threat to the firm than is the loss of key individuals, as individuals can be
replaced more readily than organizations can be transformed.”

12 Recent developments in the dynamic capabilities approach already include this
argument. PFor instance, Aramand and Valliere (2012) claim that sources of dy-
namic capabilities can be endogenous, for changes in substantive capabilities, or
exogenous, for changes in the environment.

13 Note that entrepreneurial firms are not synonymous with start-ups.

14 Note that Bataglia and Meirelles (2009) adopt the concept of routine as geno-
type, that is, the core competences (technical and administrative) to coordinate
activities and learning in complex changing environments. This is a limiting defi-
nition of routines, as discussed in the thesis.

15 The types of short-term shocks do not vary much but they are frequent, of
small impact, with transitory effects and are reversible. Long-term shocks, on the
other hand, are more diverse, occasional, have a large impact, and show persistent
and irreversible effects (Casson 2005). It is noteworthy that this ex ante definition
of the impacts and effects of these episodes contradicts the central assumption
about the role of uncertainty in environmental change. It paradoxically seems not
to rely on the firm’s internal configurations of resources to change the impacts
and outcomes of these shocks.

16 Note that cases of misperception of critical events driven by entrepreneurs’
overconfidence are not examined here (e.g., Luthans, Youssef et al. 2007).
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Economists have, of course, always recognized the dominant role that increasing
knowledge plays in economic processes but have, for the most part, found the whole sub-
Ject of knowledge too slippery to handle with even a moderate degree of precision, and
have made little attempt to analyse the effect of changes in the traditional economic varia-
bles upon changes in knowledge. (Penrose, 1980 [1959], 76-77)

This quote summarizes the status of learning processes in economic the-
ory and research in the 1980s and indicates that advances towards de-
scribing the micro-foundations of economic dynamics are recent
achievements. The current status of learning in economic theory claims
that “Economic evolution is a growth of knowledge process” (Dopfer,
Foster et al. 2004, 265). It is upon this perspective that the theoretical
foundations of this thesis are laid out. This chapter presents how theo-
ries and concepts, developed mostly in economics and psychology, com-
pose the analytical framework of learning and evolution of business
start-ups.

The chapter first describes the relationships between concepts of evo-
lutionary economics, learning processes, and networking. Next, each set
of concepts is elaborated upon. The chapter starts with concepts of evo-
lutionary economics, including the place of business start-ups in this ap-
proach. Then, specific aspects of learning are explored. Learning is ex-
amined in the resource-based theory of the firm, in social and organ-
izational psychology theories. Networking activities are conceptualized in
light of the literature on social capital and evolutionary economics. The
following section describes the concept of critical learning episodes. Fi-
nal remarks summarize the main points of the theoretical argument.
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2.1 Analytical framework

The analytical framework is composed of two parts: pathways (Figure
2.1a) and critical learning episodes (Figure 2.1b). An individual firm’s
pathway is an arrangement of critical learning episodes (CLEs) in the
story of the business start-up. This concept emerged from the qualitative
analysis of dynamics of resources within and between CLEs. The prima-
ry condition for a pathway is the occurrence of at least two critical learn-
ing episodes. Pathways could not be defined a priori in the research de-
sign because even categories of CLLEs were unknown and investigated in
a very exploratory fashion. Hence, these individual pathways were com-
pared in advanced analyses and showed patterns that were called typical
pathways, for aggregating groups of start-ups. Pathways and typical
pathways are the subject of Chapter 5.

Figure 2.1a has the following elements: a timeline indicating when
each CLE started in relation to the beginning of the business. The dura-
tion of each CLE is indicated by the length of the box and relationships
between CLEs are shown by the arrows. The following characteristics of
arrangements of CLEs in a start-up’s pathway are illustrated:

* CLEs can be concomitant (A and B) or sequential (B and C);
* CLEs can be independent (D) or inter-related (A and B);

* Resources can be exchanged across CLEs, independent of sequence
or simultaneity (resources in A are used in B and C). These exchanges
can be unidirectional or bidirectional (in simultaneous episodes);

* Dynamics within individual pathways, for the relationships between
CLEs, can potentially disclose systems of organizational routines.
This would require that, instead of referring to exchanges or re-
sources, the arrows in Figure 2.1a indicate linkages between organiza-
tional routines. This property of pathways is not examined in this the-
sis, since for most start-ups these systems of routines were very loose
if existent at all.
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Figure 2.1a
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The concept of critical learning episodes, the second part of the ana-
lytical framework, is informed by three theoretical approaches. The most
macro is evolutionary economics (Nelson, Winter 1982), with the con-
cepts of search and routine. Next is the resource-based theory (Penrose
1980 [1959]), that defines the acquisition and transformation of re-
sources into organizational services as key factors for firm growth. At
the most micro level is the social cognitive theory of learning, which
contributes with the concept of individual learning strategies (Warr,
Downing 2000).

These three approaches are represented in Figure 2.1b. Relations be-
tween concepts across approaches are indicated by the arrows. The chain
of steps in a critical learning episode starts with triggers to a search pro-
cess. Events can only trigger a CLE to the extent that they require the
development of new routines through mechanisms of search. These trig-
gers can be endogenous or exogenous. Endogenous triggers, according
to Penrose (1980 [1959]), refer to scarcity or under-utilization of re-
sources inside the firm. Exogenous triggers (Nelson, Winter 1982), in
turn, stem from the institutional setting of the business start-up, through
market actors, support institutions, regulatory frameworks, etc. Note that
the Penrosian process of acquisition and transformation of resources
into services to the firm is also applicable to exogenous triggers, for the
demands for new resources that they entail.

If the business start-up does not have the necessary resources or does

not utilise them effectively, a process of search to acquire or create re-
1 .

sources is started. Search ends when new configurations of resources
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solve the trigger. In order to be successful, these new services are incor-
porated into the organizational routines, at the bottom of the figure,
changing the internal organization of the firm.

CHAPTER 2

Figure 2.1b
Analytical framework - Critical learning episodes
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The knowledge gap that this study investigates is ~ow search process-
es change organizational routines. The part of the framework to tackle
this process question is highlighted in the box between triggers and rou-
tines. It unfolds the search process in terms of learning strategies, con-
tents, and outcomes. These are the elements of individual learning pro-
cesses researched here. This whole articulation of concepts in Figure
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2.1b configures a critical learning episode. A practical example of a CLE
is a start-up that needs an expert in marketing to commercialize a new
technology. This trigger can be solved through cognitive or behavioural
learning strategies, for instance, by developing marketing competences
internally or hiring an expert from outside. These new competences,
once applied to the firm, will bring in services that were so far absent. If
these services improve the functioning of the business, they will change
current routines of product commercialization. As a spillover, improve-
ments in this routine may affect the commercialization routines for other
products produced by the firm. These new services can also affect the
operating system of routines, impacting related routines, such as negotia-
tion with clients, price formation, advertising etc.

This framework expands on Penrose’s conceptualization of resource
use in two ways. First, it considers any resource a firm needs to function,
beyond just management, and includes technological expertise, financial
resources, infrastructural facilities, and so forth. Second, it expands the
possible types of resource use. The original concepts of acquisition and
under-utilization of resources are expanded to include the dynamics of
the creation and loss of resources. These four conditions are examined at
the level of triggers, indicating the type of resource dynamic at the start
of each CLE. These resource dynamics are detailed in Chapter 4.

Search is, thus, central in this thesis. It is defined as the process of
acquisition or creation of resources through learning processes for the
establishment of, or for change in, organizational routines. Search pro-
cesses may range from the acquisition of managerial competences to the
development of a new machine for the production line. It is noteworthy
that several learning outcomes can result from a single search process;
these are applied as services to the start-up. Those services that are con-
sidered useful are re-used on other occasions and become incorporated
into the working organizational routines. This implies that not all re-
sources will render useful services — at least not immediately — and that
not all services will change the mix of working routines. These dynamics
are empirically demonstrated in Chapter 4 and further discussed in Chap-
ter 6.

The definition of search in terms of learning processes brings in two
sets of concepts. One is the concept of learning strategies, defined by
psychological theories of learning (e.g., Warr, Downing 2000). The other
is composed of learning contents and learning outcomes from theoriza-
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tions about network learning (Knight, Pye 2004, Knight, Pye 2007).
These concepts will describe learning dynamics through which search
can change current rules. The application of learning strategies is the first
step in a search process. These strategies, the categories of which are de-
tailed further, represent different activities involved in acquiring and pro-
cessing information. They are used by entrepreneurs to achieve different
learning contents. Learning contents are the focal topic of a learning epi-
sode as perceived by the entrepreneur and they express the needed re-
sources to solve the trigger. For instance, in the example of needing
marketing expertise, the learning content is bringing into the firm specif-
ic knowledge and, for that to happen, entrepreneurs may use strategies
such as networking with resourceful actors to find this expert, or enrol-
ling in a course to develop these competences themselves. Different cat-
egories of learning contents and their implications explaining search pro-
cesses are discussed in Section 2.6.

Pursuing these contents accounts for most of the search process and,
once they are achieved, learning outcomes are identifiable. These out-
comes cover a wide variety of services for the business start-up and their
types are described in Section 2.6. An important characteristic of learning
outcomes is that they carry some degree of uncertainty, since there is a
chance that the outcome will not provide a useful service. This would be
the case, for instance, with an expansion in the network of buyers that
results in episodes of default. Thus, only those outcomes proven to be
effective are incorporated into working organizational routines, while
others may remain as cognitions about how to (or not to) perform cer-
tain activities. Following the example, new understandings about reasons
for default will become part of the organizational knowledge, but will
not be identifiable in the organizational practices.

Hence, learning outcomes are different from organizational routines.
The former are contingent to a critical learning episode and are the final
part of an individual learning process. The linkage between them and the
organizational routines is determined by the usefulness of the services
provided by the resource acquired or created in these outcomes. Organi-
zational routines, on the other hand, are located at the firm or inter-firm
level, are more complex than learning outcomes, and more stable over
time. Moreover, as routines become more complex and coordinated in a
system, outcomes from CLEs will tend to affect more than one routine,
or outcomes from more than one CLE will converge towards one single
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routine. Nevertheless, in business start-ups, it is more difficult to differ-
entiate learning outcomes from the initial organizational routines, be-
cause of the dynamic changes and adjustments in the latter. However, as
these routines are established, socialized and legitimized, they become
less subject to change by new learning outcomes. Empirical evidence of
the dynamism of organizational routines is provided in Chapter 4.

The following sections will develop these main concepts. They are
organized per body of literature, starting with evolutionary economics
and moving onto the conceptualizations of learning in different theories.
At the end, a section on critical learning episodes is elaborated and some
final remarks are presented.

2.2 Evolutionary economics

Concepts of evolutionary economics (Nelson, Winter 1982) are included
in the analytical framework of this study for their focus on explaining
economic change. Although it is concerned with industry behaviour,
evolutionary economics recognizes that individual firms play an essential
role. This role relates to the creation and change of organizational
knowledge. This change can be brought about by deliberate choice (en-
dogenous factors) or by non-chosen and unwelcome processes (exoge-
nous factors) (Nelson, Winter 1982). Deliberate choice relates to a search
for knowledge “in a source known to contain the answer, or an extended
search for a problem solution that may not exist” (Nelson, Winter 1982,
p-64). This thesis adopts the distinction between endogenous and exoge-
nous triggers to change, but it does not support the match between en-
dogenous-welcome and exogenous-unwelcome. Both sources of change
can lead to positive or negative outcomes. For instance, when a competi-
tor fails to provide a promised service (exogenous factor), market oppor-
tunities are opened up to business start-ups (welcome process). Other
examples are discussed in Chapter 4. Evolutionary economic theory is
based on three main concepts: routine, search and selection (Nelson,
Winter 1982). As discussed above, search and routine are the two con-
cepts redefined here at the firm level to explain the evolution of business
start-ups.
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Search

Search is “a rubric for the variety of processes, mostly intentional but
some not, by which rule changes take place” (Nelson, Winter 1982, 171).
In the analytical framework developed in this thesis, this variety of pro-
cesses is narrowed down to those intentional or unintentional learning
processes that are critical for the survival of the business. They keep the
same characteristics of search elaborated by Nelson and Winter (1982):

" Irreversibility: relates to the acquisition of knowledge. Retention and use
of new knowledge usually incurs less costs than its acquisition or pro-
duction. In business incubation settings, however, the costs (in terms
of finance, time, trust etc.) of acquisition and production of new
knowledge are expected to be minimized by the incubator’s facilities
(e.g., infrastructure, research laboratories, networks), constituting one
of the reasons why entrepreneurs opt for taking part in these pro-
grammes;

"  Uncertainty: among many alternatives, the decision-maker (entrepre-
neur) can rarely count on clear information on what the best choice
is. “The process of exploring perceived alternatives, or exogenous
events, may bring to light other alternatives not even contemplated
[by the firm] in the original assessments” (Nelson, Winter 1982, 171).
Here, again, the set of available alternatives might be widened by be-
ing in the institutional setting of a business incubator, through access
to resourceful actors. Moreover, the embeddedness in this network
contributes to capturing inputs to choose among these alternatives.
Both the range of alternatives and the inputs from which to choose
are expected to lower the perception of risk and to increase the sense
of control over the environment;

" Contingent character: the success of search processes depends on solu-
tions that are potentially available in a given context. The local dimen-
sion of search is fundamental to explain and to understand the ag-
glomeration of business start-ups — and of business development
services too — in certain regions. Capital cities and other resource-rich
centres are expected to improve chances for small enterprises due to
the presence of externalities such as suppliers, labour, and technologi-
cal spillovers. These are critical sources of solutions for start-ups’
needs, as shown in Chapters 4 and 5. At the opposite end, start-ups in
poorer areas lack access to market actors, skilled labour, etc. The
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availability of local and regional resources is elaborated in Chapter 3,
in relation to the availability of funding and the geographical distribu-
tion of business incubators in Sao Paulo and Minas Gerais.

The link between intentionality and outcomes deserves some atten-
tion here. This study investigates search processes that are triggered by
both deliberate and non-deliberate factors. Entrepreneurs engage in
search processes to achieve those learning contents they judge will pro-
vide the solution to the trigger. However, during a search process, unex-
pected outcomes also appear. For example, if the entrepreneur deliber-
ately aims to increase sales through expanding the portfolio of buyers, he
or she will engage in a search process to access new buyers, to establish a
business model with sales representatives and final consumers, and so
on. If new buyers default on the payment agreements, unintentional out-
comes will lead to a change in the sales routines accordingly, possibly
leading to a redesign of the sales strategy. Hence, intentional and unin-
tentional search processes may result in both expected and unexpected
outcomes.

Search and learning

Literature is scarce in describing how search processes work (Lazaric
2011). Originally, Nelson and Winter (1982) remarkably associate search
to R&D and describe some decision rules for the allocation of effort put
into R&D. They describe two search processes. The first assumes a regu-
lar and constant topography of technological alternatives, a process trig-
gered by insufficient target returns in which search would have no par-
ticular direction, with a high probability of developing something close
to the current technology. Market conditions would affect the engage-
ment with search activities and the likelithood of profit. The second pro-
cess assumes more complex strategies and topographies in a general
model. This is the case of not yet created technologies, of which the
economic attributes are unknown and some of the technological attrib-
utes are known. The search strategy, then, is setting up decision rules for
the research activities and the direction of search, facilitating the learning
of technological details and the development of the technology for prac-
tical application, combining economic and technological attributes. This
is clearly a R&D perspective of search processes.

Alternatively, this thesis includes any resource, including but not re-
stricted to R&D, which demands a search process. Here, entrepreneurial
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judgment about what resource is needed and cognitive factors, such as
the beliefs by knowledge-holders on what can be advanced through
search, are taken on-board. The role of agency in search is illustrated by
narratives on joint venture breakdowns. If one of the associates is against
engaging in search to increase the organizational complexity, it is com-
mon that he or she leaves the business. Therefore, these shared cognitive
frameworks, based on knowledge, social values and goals, are necessary
to enable processes of intrinsic motivation and conscious commitment
to learning. In turn, the outcomes of this process will reflect back onto
both the individual and organization, in the form of new interpretations,
network configurations, work methods, and routines. In a paper that re-
claims the two-way causation between individuals and organizations,
Lazaric (2011, 153) states that

The emergence of mechanisms of change stemming from individuals, but
which have an impact on the organization (‘upward causation’), and the
changes within organizations that radically affect individuals (‘reconstitu-
tive downward causation’) (Hodgson, 2007:108) are worthy of investiga-
tion.

A concept that complements this relation between individuals and
environment for search is distributed agency. Distributed agency reflects
the idea that different resources are in the hands of different actors, so
that routine change can only take place when there is an exchange of re-
sources and coordination between these actors (e.g., Garud, Karnoe
2003, Garud, Kumaraswamy et al. 2010). Therefore, networking is a crit-
ical activity in search processes. Another central concept from this rela-
tional ontology is path creation. It assumes that it is impossible for the
entrepreneur to promote change by his or herself and that there is there-
fore a need for a network of other actors to create new rules and legiti-
mate them (Garud, Hardy et al. 2007). Although this literature does not
discuss routines specifically, the underlying rationale of distributed agen-
cy and creation of new paths is well-alighed with current conceptualiza-
tions about changes in organizational routines.

Moreover, the three characteristics of search (irreversibility, uncertain-
ty and contingent character) provide the basis for those processes in-
volved in search, presented in the analytical framework (Figure 2.1b).
First, individual learning strategies aim at fulfilling specific learning con-
tents and are clearly irreversible, uncertain and context dependent. The
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choice for a private investor instead of a public grant, for instance, will
first of all depend on the local availability of both types of financial
sources. If the business has never counted on either type, choosing im-
plies in higher uncertainty about the outcomes of that choice. Although
the choice itself may not be irreversible, in the sense that changing or
combining sources of finance may be possible, the learning acquired
from either choice remains for future decision-making. Therefore, learn-
ing contents about what an angel investor is, what the requirements to
access these funds are, the involvement an investor can have in the firm,
the efforts to elaborate a proposal for investment etc., irreversibly be-
come part of the organizational pool of knowledge. Consequently, out-
comes such as the ability to elaborate a funding proposal, the establish-
ment of new networks with private investors and a new mind-set to
weigh the advantages of private investment in relation to public funding
become resources available to the firm. Again, these outcomes are irre-
versible, uncertain and context contingent. Here, the contingent charac-
ter includes also endogenous factors such as the start-up capacity to deal
with different sources of investment.

At the closing of a search process, two factors will influence how
these learning outcomes will impact on the firm’s functioning. First,
there is the entrepreneurial assessment of the effectiveness of the out-
comes, once they are incorporated into the firm. Second, there are the
internal conditions of the start-up to implement change. Yet, once
change is implemented, another type of uncertainty arises. Even under
favourable conditions, the impacts of new resources on the existing con-
figurations of resources organized in routines are uncertain. The magni-
tude of the impact of these changes will depend on the complexity and
interweave of the current system of routines and on the strength of envi-
ronmental demands. Knowledge about this intricate combination of fac-
tors also remains as an asset to the firm. This description of search pro-
cess shows that its key characteristics are present at different stages of
the process, from the individual strategies to deal with triggers to the im-
pacts on organizational routines.

Routine

Nelson and Winter (1982, 125) define routine as the skills of hierarchical
industrial organizations.
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Routines are the skills of an organization. The performance of an organi-
zational routine involves the effective integration of a number of compo-
nent subroutines (themselves further reducible), and is ordinarily accom-
plished without ‘conscious awareness’ — that is, without requiring the
attention of top management. [...] A routine may involve extensive direct
interactions with the organization’s environment and the making of nu-
merous ‘choices’ that are contingent both upon the state of the environ-
ment and the state of the organization itself, but these choices involve no
process of deliberation by top management.

These hierarchical organizations are characterized by the provision of
the same type of goods and services over extended periods of time and
by a top management level for decision-making. It is noteworthy that the
power to change organizational routines lies in the hands of top manag-
ers,” even under demands from exogenous factors. This brings Nelson
and Winter’s (1982) elaboration closer to Penrose’s theory.

Recent discussions on the ontology of routines have tried to over-
come the metaphorical character of the original formulation by postulat-
ing that routines are continuously being reinvented, reshaped and rea-
dapted by ongoing performance (e.g., Feldman 2000). These authors
(e.g., Lazaric 2011) claim that individual actions (agency) are embedded
in and influenced by the abstraction of routine (structure). In Lazaric’s
(2011, 150) words “[r]outines evolve according to various internal or ex-
ternal pressures and create focal points around which organization
members agree to organize their work or activities”. This claim, however,
does not answer the question how these pressures, or triggers as defined
here, change working routines. Another definition claims that routines
are “repetitive recognizable patterns of interdependent actions, carried
out by multiple actors” (Feldman, Pentland 2003, 95). These theoretical
developments emphasize the dependence of routines on what individuals
and organizations do within a given environment and explicitly recognise
multiple agencies in processes of routine formation and change. This is
observed in business start-ups, with the strong influence of the local
availability of resources on entreprencurial decisions about which re-
sources to choose from and about strategies to create resources that are
inexistent or inaccessible in their environment. These new resources, for
the new configurations of resources and innovation they generate, feed-
back into the internal and external environments of the firm.
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Routines in this study

Routines are relatively stable configurations of resources applied to the
regular functioning of the firm. They are organized as a system framed in
general organizational rules of action. This definition includes recogniza-
ble patterns of interaction between individuals and the environment, and
the role of multiple actors in continuously reshaping routines as they are
performed. An important aspect of this definition is the importance of
shared cognitive frameworks and the motivation to build these patterns
of interactions (Witt 2000, Lazaric 2011). Cognitions and motivation are,
by definition, individual (e.g., Witt 2000, Bastos, Gondim et al. 2004).
Once socialized, they emerge to the organizational level of analysis, on-
tologically linking individual competences to firm’s routines (e.g.,
Vromen 2011). In addition to the cognitive aspect, there is the interac-
tional nature of routines. The latter has been conceptually treated as be-
ing separate from the former (e.g., van der Steen 2009), with implications
for a more comprehensive concept of routines.

Therefore, the inter-organizational dimension of some routines, sup-
ported by empirical data here, expands the /ocus of routines from inside
the firm towards inter-organizational borders. One example is the crea-
tion of spin-offs in partnership with other start-ups and the development
of parallel administrative structures for the spin-off. This type of ar-
rangement implies network routines involving entrepreneurs of the two
first start-ups to run a third business, corroborating a scenario of indus-
trial networks of cooperation, in which

We distinguish technical, planning, knowledge, socioeconomic and legal
bonds. These bonds can be exemplified by, respectively, product and pro-
cess adjustments, logistical coordination, knowledge about the counter-
part, personal confidence and liking, special credit agreements, and long-
term contracts" (Johanson, Mattson 1991, 257).

Already at earlier stages of firm development, entrepreneurs develop
routines that are essentially inter-organizational in order to access and
deploy resources that do not exist internally. Therefore, these are impor-
tant routines to cope with the scarcity of intra-firm resources and to re-
duce the costs of developing a whole set of resources internally. As dis-
cussed in Chapter 5, a specific pathway develops out of this strategy,
through the creation of spin-offs for the secondary product. This expan-
sion of the /cus of routines (Lazaric 2011, Feldman, Pentland 2003)
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strengthens advanced arguments about the necessary individual-environ-
ment interactions to understand routines. These arguments were origi-
nally developed in reaction to earlier unbalanced claims favouring struc-
tural exogenous factors. Here, the comparative simplicity of business
start-ups in terms of mix of routines pointed out the great number of
inter-organizational exchanges in accessing inputs for routine formation
and change. This suggests that inter-organizational routines gradually
convert into internal routines, as more resources are acquired or created
and the boundaries of the firm are delineated by its systems of routines.
As a consequence, this research is in agreement with the literature that
advocates multilevel research to investigate routines (e.g., Vromen 2011).

In sum, this thesis supports the tripartite basis of the concept of rou-
tines: the operational (e.g., Nelson, Winter 1982), the cognitive (e.g., Witt
2000), and the interactional (e.g., van der Steen 2009). This concludes the
conceptualization of routines as closings of search processes. Neverthe-
less, as indicated by the arrow from routines to endogenous triggers in
Figure 2.1b, routines can also trigger critical learning episodes. This theo-
retical assumption is analysed empirically in Chapter 4 and discussed in
Chapter 6.

Since the concepts used in evolutionary economics were developed
for hierarchical industrial organizations, many issues arise from their ap-
plication to business start-ups. Hence, an overview of the evolution of
business start-ups is provided to situate the analytical framework in this
literature.

Evolution of business start-ups

A good theoretical starting point to discuss developments of evolution-
ary economics towards simpler organizational units such as business
start-ups is provided by Dopfer (2004). This author discusses the micro-
foundations of economic theory, bringing the autonomy of individual
agents to the centre of the dynamics of the firm.

Dopfer (2004) claims that “The explanatory core of an evolutionary
theory of the firm or any other micro unit must be a behavioral model
that links with both the subjective cognitive dimension of rules’ and the
objective blueprint dimension®™ (Dopfer 2004, 182). The cognitive di-
mension, here, is represented by the entrepreneur’s knowledge, business-
related exchanges in the firm’s networks, and operational practices.



Theoretical foundations 63

These correspond to the three dimensions of outcomes of critical learn-
ing episodes. The entrepreneur, therefore, plays a central role as cogno-
scente agent (Dopfer 2004):

The evolutionary microeconomic agent, in this sense, has internal and ex-
ternal structure: internal structure is built upon cognitive and imaginative
capabilities (the agent has a mind) and external structure is built from spe-
cific interactions with other agents (the agent has a society). From the evo-
lutionary perspective, each agent is continually engaged in problem-solving
that results in the construction and maintenance of complex systems of
rules. The role of micro as an analytical domain, then, is in relation to a
‘micro trajectory’, which is the process that describes how an agent origi-
nates, adopts, adapts and retains a novel generic rule (p.269).

Within Dopfer’s theoretical perspective, this thesis sits at the micro
level of an economic system, the one in which rules are subjected to the
agency of entrepreneurs (Dopfer 2004, 2005). Instead of applying the
concept of rules, however, the analytical framework of this thesis adopts
the concept of resources. There is no assumption that resources and
rules are interchangeable. The argument is that, while Dopfer (2004) fo-
cusses on rules, this thesis focusses on dynamics of resources. The un-
derlying common process is the agency of the entrepreneur for creation
and change at the micro level.

In terms of scope, Dopfetr’s micro perspective, however, does not de-
fine the firm in terms of size or stage of development. Similarly, the en-
trepreneur can be located outside or inside an organization, whether as
founder or employee. This thesis, however, is delimited to business start-
ups and founder-entrepreneurs. The entrepreneur takes central stage as
the agent that develops new ideas for the formation of a new firm and is
the one involved in problem-solving activities for its evolution.

Learning in evolutionary economics

Part of the literature on evolutionary economics has looked at the rela-
tionships between routines and learning, providing a body of research
that connects these two central concepts in this thesis. A good analysis
of this literature is presented by Miner et al (2008), who claim that the
introduction of learning in evolutionary studies challenges those models
that strictly parallel social and biological systems, for the recognition of
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the cognitive dimension of organizational processes. These authors dis-
tinguish four types of relationships between routines and learning.

The first relationship presents routines as organizational memory,
highlighting the role of routines in encoding prior experience, providing
codes for action, and containing procedural and/or declarative knowl-
edge. Two noteworthy points are a) that the existence of routines does
not assure enactment and b) some routines can be more fully incorpo-
rated into the daily functioning of the business than others. This type of
relationship appears in Chapter 4, when working routines a reused to
cope with CLEs.

The second type of relationship between routines and learning refers
to the changes in the mix of stable routines. It involves a learning cycle
composed of three phases: creation of variation in the routines available,
selection among these routines for future enactment, and retention of a
new mix of routines. This is the relationship focussed on in this thesis,
narrowed down to variations caused by critical learning episodes. This
thesis also includes an element highlighted by these authors as a research
gap: the need to investigate the origin of new routines that do not neces-
sarily result from recombinations of existing ones, but from imaginative
actions based on prior experience applied to real-time experiences. This
scenario is typical of business start-ups’ dynamics. Miner et al. (2008)
characterize the key processes of variation, selection and retention ac-
cording to two sets of sub-processes that generate systematic change in
the nature and mix of routines: internal/external (here, endogenous and
exogenous triggers) and deliberate/emergent (here, the focus is on delib-
erate processes).

Moreover, environmental conditions will impact which of these pro-
cesses will be stronger. “Dynamic environments challenge the system to
find balances between retention and variability that sustain the value of
prior learning while avoiding obsolescence” (Miner, Ciuchta et al. 2008,
175).

The third relationship between routines and learning is adaptation
through the transformation of routines. This relationship explores partial
changes for refinement of the same higher-level routine, which may take
place in either its interpretive or performative dimensions (Feldman,
Pentland 2003); or in sub-routines of organizational action. One example
is the impact of new rules that, if not changing the existing routines, at
least will impact on the interpretation of old rules. This happens, for in-
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stance, to PhD entrepreneurs who re-evaluate the advantages of public
R&D grants once they are confronted with the costs of time and effort
that are incompatible with business dynamics. Although these start-ups
continue depending on this type of grant, the interpretation about its
importance and advantages is deeply changed. Indications of this process
of routine change appear in the qualitative analysis CLEs, but they are
not followed up, since this study does not focus on changes in specific
routines over time.

The fourth and last relationship described by Miner et al. (2008) refers
to a specific type of routine: routines for learning. The main role to these
routines is to generate systematic change in the organization’s
knowledge. They imply the routinization of search activities and establish
some degree of standardization of ways to interpret experience and en-
code diffuse experience in new routines. This relationship between learn-
ing and routines is beyond the scope of this study, despite some empiri-
cal evidence of the formation of this type of routine in the narratives of
entrepreneurs.

These relationships between routines and learning provide a concep-
tual framework that accommodates the concept of critical learning epi-
sodes, and the creation and reshaping of routines. However, these rela-
tionships only touch on search processes, which are crucial to generate
variation in the first place, and do not yet explain how learning processes
take place.

2.3  Learning in the resource-based theory of the firm

Chapter 1 introduced general arguments about the resource-based theory
of the firm and learning. For instance, Teece and Pisano (1994) argue
that learning can be developed through repetition or experimentation,
which are included in two of the learning strategies described later in
Section 2.4. Moreover, learning is a social and collective process that re-
quires common codes of communication and coordinated search. It only
has value to the organization when applied; hence the distinction be-
tween learning by individual entrepreneurs and its impacts on organiza-
tional routines in this thesis’ analytical framework. In addition to this,
these authors claim that new knowledge results from search and resides
in new routines. Aligned with the discussion about routines and net-
working activities, the resource-based theory recognises that networking
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activities are part of learning for the identification of dysfunctional rou-
tines and the promotion of the social exchange of information.

Here, the objective is to narrow down this discussion in relation to
Penrose’s contributions, recognised in the literature as relevant and un-
der-researched (e.g., Wernerfelt 1984, Kraaijenbrink, Spender et al.
2010). Penrose (1980 [1959]) claims that it is through learning that firms
acquire resources and transform them into services for enterprise
growth. However, Penrose (1980 [1959]) rarely explicitly associates the
process of acquisition and transformation of resources to a ‘learning
process’. Instead, Penrose (1980 [1959]) distinguishes explicit and tacit
knowledge and emphasizes ‘changes’ or ‘increases’ in ‘knowledge’ that
results from ‘experience’. A step further in explicating the role of learn-
ing is found in Best (1990). This author states that continuous improve-
ment “demands an organization in which a persistence to detail operates
at every activity level. The persistence to detail is about incorporating
learning from doing into improved ways of doing” (Best 1990, 13).

Best (1990) clearly neglects the role of discontinuous events in learn-
ing. Likewise, for Penrose, the transformation of resources into services
characterizes a process of learning by doing and suggests that learning is
a process of knowledge accumulation. As described in Section 2.6, dis-
continuous events also play an important role in triggering learning and
impacting on the evolution of business start-ups. Nevertheless, underly-
ing processes apply to both continuous and discontinuous learning. One
of them is the interaction between individual and environmental factors
to transform resources into services. Penrose states that: “The services
that resources will yield depend on the capacities of the men using them,
but the development of the capacities of men is partly shaped by the re-
sources men deal with” (1980 [1959], 78). Examples of this interaction
between environmental and individual factors are reported by the entre-
preneurs as follows:

I’ve talked to many entrepreneurs in this incubator who are in the same
situation. What is it? We start doing everything. We are the cleaner, we are
the programmer, we are the project maker, we are the manager, we are...
we have to break into a thousand (Firm16, §050).

And, if you say one day ‘Ouch, I need to think of a product. I will not go
to work’. Sometimes there is this, you have a creation moment and you say
‘Oh, I need to think about this thing.” And next you say ‘Oh, I need to
drop by, to solve an issue with the bank and it is there in Barra Funda



Theoretical foundations 67

[neighbourhood]’. But you are the one who has to go there and solve it.
Then you are like ‘But am I going to go out now? No, I will not work.” In

the beginning I had a lot of this (Firm23, {064).

These quotations indicate that entrepreneurs have to develop multiple
competences in the face of scarce resources. Since resources are a pre-
requisite to establishing the business, this situation of high multiple de-
mands can turn into a source of variation in ideas, flexibility to create
alternatives, and an easier adaptability to critical events. The agency of
the entrepreneur, then, determines how the external environment is per-
ceived and which responses will be given to it. In this regard, knowledge
about this external environment, i.e., markets, consumer preferences,
technologies available, is also part of the firm’s stock of knowledge and
represents important resources to deal with demands.

Penrose (1980 [1959]) describes a dynamic process of increased
knowledge influencing the amount of resources available, the employ-
ment of previously unused resources and the obsolescence of previously
used resources. Business start-ups benefit from this dynamism by having
a less costly structure for changes, in which the ‘heterogeneity in the ser-
vices available’ (Penrose 1980 [1959]) can be deployed more easily to de-
velop alternative pathways’. This provides the baseline argument to ex-
plain the typical pathways in Chapter 5. A central point for this creation
of multiple uses for the same resources is the knowledge of the entre-
preneur, so that increased knowledge is likely to increase the amount of
services from any resource. This argument is complementary to the pre-
vious one, about learning by doing. The mutual feedback between cogni-
tive knowledge and enactment of practices is schematically represented
in Figure 2.2.

Furthermore, there is a qualitative change in ways of using resources
towards more profitable products. “Consequently, there is a close con-
nection between the type of knowledge possessed by the personnel of
the firm and the services obtainable from its material resources” (Pen-

rose 1980 [1959], 76).

Further elaborations in the literature point out the importance of pri-
or knowledge (e.g., Cooke, Morgan 1998). In the case of start-ups, this is
the entrepreneur’s knowledge (or human capital, e.g., Gruber, MacMillan
et al. 2012), which may originate from his or her educational and profes-
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sional background, previous entrepreneurial experience, available compe-
tences, and initial networks.

Figure 2.2
Heterogeneity of services by Penrose (1980 [1959])

Knowledge

Use of resources by
entrepreneurs

Practice

Learning is what helps the firm to strike a balance between routines and
creativity and the capacity to learn depends in no small way on its absorp-
tive capacity: that is to say the firm’s ability to recognize, assimilate and
exploit knowledge, from within and without, is largely function of the level
of prior-related knowledge (Cooke, Morgan 1998, 16).

For Best (1990, 3), the entrepreneurial firm is the one pursuing “con-
tinuous improvement in methods, products and processes”. Learning is
conceived as a social process, in which actors from inside, such as the
entrepreneur and workers, and from outside, i.e., consumers and suppli-
ers, can contribute with ideas or improvements. In addition to this,
learning is correlated with innovation, which also “involves the interac-
tion of people engaged in functionally distinct activities” (Best 1990, 13).
A similar argument, based on the diversity of human capital in teams of
entrepreneurs-managers, claims that individual perceptions of market
opportunities are combined in permutations, resulting in multiplicative
rather than additive perceptions (Gruber, MacMillan et al. 2012). Entre-
preneurial firms, therefore, strongly depend on networking for learning
and innovation, as elaborated later in this chapter.
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2.4 Learning in organizational psychology

Learning in organizations is the process of knowledge acquisition, pro-
cessing, retention, recollection and application to the organizational con-
text (Pantoja, Borges-Andrade 2004). This is a cognitive-behavioural def-
inition that emphasizes the cognitive processing of information by
individuals inside organizations (Hager 2011). This section defines learn-
ing processes and aligns the cognitive-behavioural approach with the
concepts described in the previous sections.

Learning is “a behavioural and attitudinal change which involves the
affective, motor and cognitive realms” (Bastos, Gondim et al. 2004, 221).
It does not result from maturation, but from an active process of chang-
es in attitudes (cognition, affect and behavioural intention) and behav-
iours that occur at the individual level (Pantoja, Borges-Andrade 2004,
Moraes, Borges-Andrade 2010). It is a process affected by intra and in-
ter-psychological factors, such as the degree of anxiety and the environ-
mental context (e.g., Bastos, Gondim et al. 2004), including the social
context.

Individual characteristics that affect learning processes in the work-
place are the level of anxiety, degree of self-efficacy, motivation to learn,
individual values, learning strategies and previous experience. In addition
to these, the contextual characteristics that affect learning are, amongst
others, psycho-social support and material support to apply the learnt
content to actual performance (e.g., Pantoja 2004, Warr, Downing 2000).

A key point from the psychology literature is that these individual
characteristics are not deterministic of learning processes or outcomes.
Similar individuals, under the same environmental conditions, will differ
in their learning processes and related performance. It is noteworthy that
individual characteristics, beyond the scope of learning processes, have
been subject to much research in the entreprencurship and management
literature, especially in the initial developments of entrepreneurship liter-
ature in the 1980s (e.g., Landstrom 2008). Some of these characteristics
have been grouped under the label of human capital, in an effort to dis-
tinguish individual characteristics that can be subject to policies from
personality and other intrinsically psychological traits (e.g., Madsen,
Neergaard et al. 2003). The two key variables explored in human capital
literature are formal education and work experience (e.g., Gruber, Mac-
Millan et al. 2012, Madsen, Neergaard et al. 2003, Kenworthy, McMullan
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2010). These are also examined in Chapters 3 to 5, together with other
individual, relational and structural variables.

In relation to contextual characteristics that influence learning pro-
cesses, the psychology literature has traditionally emphasized induced
learning events, that is training and development (T&D) programmes.
These are confined to the intra-firm context, and are characterized by
planned instructional objectives, methods and performance goals. This
approach to learning is strongly influenced by the notion of economic
development through skilled labour and productivity, under the control
of an employer organization that seeks a return over investments (Cairns,
Malloch 2011). Here, the contribution to the literature on learning in or-
ganizations tackles the context of business start-ups and entrepreneurs.
In this context, the role of agency is stronger than in traditional T&D
programmes because the learner himself or herself can trigger learning
events (Moraes, Borges-Andrade 2010). Furthermore, in business incu-
bation settings, even formal learning is closer to natural learning as it is
more problem-oriented than rigidly structured.

Studying learning in entrepreneurial contexts requires, most of all, an
investigation of informal exchanges of information and knowledge in a
broad institutional environment: an environment composed of local ac-
tors, support institutions, legal frameworks, etc. (e.g., Eraut 2004). This
outer environment provides inputs to learning and influences the nature
of the learning that takes place (e.g., Warr, Downing 2000, Hager 2011).
Informal learning, or natural learning processes, results from holding a
certain job or career or from contact with people or information from
other groups or organizations. It differs from the induced (formal) learn-
ing as the learner is the one in control of the learning process, which
takes place in non-structured ways (Pantoja 2004, Moraes, Borges-
Andrade 2010).

This distinction between formal and informal learning, although use-
ful to highlight the role of agency in learning processes in organizations,
has been criticized in the literature (e.g., Cairns, Malloch 2011, Moraes,
Borges-Andrade 2010), since the attribute of formality is context specific
(Moraes, Borges-Andrade 2010) and, in complex working settings, both
formal and informal dynamics are in place (Eraut 2004). To investigate
learning contextualized within critical learning episodes, this study com-
bines individual, social and operational dynamics (Hager 2011, Eraut
2004). This more inclusive nature of learning processes (Cairns, Malloch
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2011) is represented here by the concept of learning strategies, because it
combines the cognitive, behavioural, and emotional dimensions of learn-
ing and it is contingent to the context.

Learning strategies

Learning strategies are individual activities of information processing
used by entrepreneurs to codify information and generate new meanings,
expand business-related networks, and develop new methods of work.
They are adaptable to contextual and individual characteristics and will
vary according to the task to be performed (Riding, Rayner 1998). These
strategies optimize learning processes by facilitating the acquisition, stor-
age and further recovery of learnt information (Abbad, Borges-Andrade
2004). Entrepreneurs make use of learning strategies whenever they need
to acquire tangible or intangible resources, ranging from the develop-
ment of a new machine to the acquisition of managerial competences.
Learning strategies can be cognitive and self-regulatory (both at the indi-
vidual level), and behavioural (at the interpersonal level) (Warr, Downing
2000). Each of these categories has sub-categories with specific contents.
Figure 2.3 shows how these concepts are structured.

Figure 2.3
Classification of learning strategies
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The first category, cognitive learning strategies, refers to the cognitive
processing of information gathered from the environment by the learner
(Warr, Downing 2000). This can refer to intrinsic reflection if the analytical
thinking is about a single concept or process - for instance, when the en-
trepreneur acquires competences such as understanding cash flow; to
extrinsic reflection if there is relational thinking - for instance when the en-
trepreneur connects information from different sources such as clients’
demands and the internal capacities to attend them; and to reproducing
practices gained from former job experiences or advisers’ recommenda-
tions (e.g., Pantoja 2004, Eraut 2004).

The second category, behavioural learning strategies, refers to seeking
help in written material such as manuals and legislation; to znterpersonal and
inter-organizational help seeking through networks with resourceful actors;
and to learning by doing through experiments and trial-and-error efforts
(e.g., Abbad, Borges-Andrade 2004, Eraut 2004). The behavioural strate-
gy crosses levels, ranging from application of standard procedures for
start-up routines (i.e., following instructions from a manual) to engage-
ment with social contexts (i.e., exchanges with other incubatees). More
implications of the social dimension are discussed in Section 2.5.

The last category, self-regulatory strategies, represents metacognitions
applied by the entrepreneur to monitor and control his or her own learn-
ing process. These strategies are reflected in emotion control, motivation con-
trol and comprebension monitoring of learning activities (e.g., Abbad, Borges-
Andrade 2004). Metacognitions gain in importance when there is time to
reflect upon the learning process: entrepreneurs can think about the “the
deliberative process itself and how it is being handled, searching for rele-
vant knowledge, introducing value considerations, and so on” (Eraut
2004, 261). Being metacognitions, these learning strategies are less-easily
self-identified and reported on by entrepreneurs, yet they were men-
tioned in critical events such as unfair competition or in the face of the
imminent risk of business close down. Furthermore, these strategies are
more likely to oversee different moments rather than being specific to
one individual learning episode.

An important distinction between the literature on organizational
learning and this study is that here the cognitive dimension is not strong-
ly associated to higher level learning; likewise, the behavioural or practi-
cal dimension is not associated to lower level learning (Cope 2003, Ar-



Theoretical foundations 73

gyris, Schon 1978, Fiol, Lyles 1985). This distinction is defined ex-post
and does not take processes into consideration. Conversely, this study
claims that these two dimensions of learning processes are “interdepend-
ent and mutually supporting” (Kraaijenbrink, Spender et al. 2010, 352).
Likewise, there is no pre-assumed association between categories of
learning strategies and types of outcomes. It is expected that, since the
use of learning strategies is associated with critical learning episodes, a)
learning strategies can be combined; and b) interpretive and practical
outcomes are intertwined.

Moreover, the entrepreneur is closer to the ‘strategic learnet’, who
plans how to achieve a learning goal (here, learning content), selects spe-
cific strategies to do so, monitors the progress, modifies the plan, the
methods and the original goal if necessary, and evaluates the outcome
for decisions about future learning (Riding, Rayner 1998, Eraut 2004).

2.5 Networking

Networking is one of the most important behavioural learning strategies
used by entrepreneurs, due to the scarcity of internal resources in busi-
ness star-ups to cope with triggers and develop solutions to CLEs. To
the extent that these resources add value to the firm through trust, coop-
eration, collective action and reduction of costs, networks and network-
ing activities become a source of social capital (Hormiga, Batista-Canino
et al. 2011, Lall 2002). Networks as social capital impact on the stability
and evolution of business start-ups beyond learning.

Networks are characterized by actors and the ties between them.
Through these ties, a wide range of contents is transacted, which can be
material (such as equipment) or immaterial (such as trust) (Wasserman,
Faust 20006). Here, these contents are specified as those resources that
are accessed or developed through social interactions. A network is a
snapshot of entrepreneurs’ on-going networking activities at a particular
moment in time. There is substantial research about the properties of
social network structures, looking at actors’ attributes and the dynamics
of the ties between them. This type of analysis follows a structuralist ap-
proach to networks and is useful in identifying the position of some ac-
tors in relation to others, i.e., the centrality of a business incubator in re-
lation to its incubatees; and in comparing the configuration of networks
in different points in time, i.e., networks of entrepreneurs at the begin-
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ning of the business and after a few years of a firm’s operation. The re-
sults of this structural analysis are presented in Chapter 4.

Another approach is the connectionist, which focusses on relational
processes and dynamics of networks by examining the content of ties
(e.g., Gossling 2007). It facilitates the analysis of networks in a multilevel
perspective, i.e., entrepreneur, enterprise, institutional setting of incuba-
tion, etc. The connectionist approach is discussed in the sub-section
about networking and evolutionary processes.

Networking and embeddedness

Networks can be formal or informal. Informal networks provide psycho-
social support to entrepreneurial initiatives and decision-making, as well
as being sources of financial support to entrepreneurs, especially at the
very beginning of the business (e.g., Hormiga, Batista-Canino et al.
2011). On a more professional level, informal networks with experts and
other entrepreneurs provide business-related advice to new entrepre-
neurs. It is common to find family members, friends, colleagues, and ac-
quaintances who share their expertise. These exchanges are sporadic,
non-structured and are rapidly replaced or reduced in importance when
formal networks with professionals are established. These formal net-
works tend to be more regular, focussed, and committed to the success
of the business, such as the linkages between entrepreneurs and monthly
consultants in the business incubation programme.

The literature on social capital and business start-ups highlights their
very limited social capital, since relationships with the environment are in
formation (e.g., Hormiga, Batista-Canino et al. 2011). As pointed out
above, these relational resources provide critical intangible assets to the
tirm. However, simply acquiring these resources is not enough. Entre-
preneurs need to develop strategies to transform them into services to
the start-up, so that they can render their estimated value. Hormiga et al.
(2011) recognize that the success of the start-up (measured by the
founder’s subjective appreciation), depends on entrepreneurs’ choices in
selecting resources during the start-up phase. In addition to entrepre-
neurial agency, these authors emphasize the importance of a diversity of
network actors to enable the entrepreneur to access critical, tangible and
intangible resources.
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Informal networks remain crucial across the evolution of business
start-ups. However, they are not static: when these informal dynamics
take place, for example trust building and embeddedness, they can be-
come partly formalized in the form of business partnerships or trade
contracts. Moreover, these dynamics are associated with innovation, in
which cognitive processes are central to decision-making. Agents self-
select strategies to acquire resources and decide how to make use of
them in more or less innovative ways (Xu 2011). The association of cog-
nition with social capital for innovation is explained by Xu (2011, 14) as
follows: “Innovation is a dynamic social learning process; actors contin-
uously assimilate information and knowledge from those they interact
with. [...] Actors with more training and experience diversity will create
ideas with greater novelty than those with access to a narrower range of
knowledge.” This literature highlights three types of embeddedness:

structural, relational and resource-based.

Structural embeddedness is “the structure of the overall network of
relations” (Xu 2011, 13). This is investigated in Chapter 4 by looking at a
quantitative comparison of networks structures at two points in time.
Relational embeddedness is “the extent to which the quality of an actor’s
personal relations affects economic actions” (Xu 2011, 13). This aspect is
examined in Chapter 5, which shows that, as start-ups engage in market
relations, their networks remarkably present more resourceful actors that
are critical for trade and production. Resource embeddedness is “the de-
gree to which network contacts possess valuable resources” (Xu 2011,
13). This is especially the case of (bio)technology-based start-ups, which
remain closely linked to universities and research centres. This last di-
mension of embeddedness was observed in the content of individual
critical learning episodes, but is not highlighted specifically in the empiri-
cal chapters.

Successful exchanges with resourceful actors contribute to building
trust and share critical information, increasing all three types of embed-
dedness. With more frequent exchanges and the formation of multiple
ties with other actors in the network (i.e., friendship and trade relations
with other entrepreneurs), more resources become available to more
members of the network. Another aspect is that the diversity of actors
tends to bring in multiple institutional settings, such as market actors,
support institutions, research centres, and so forth. This implies embed-
dedness in multiple networks if one examines the institutions to which
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individual actors belong. This process of network expansion impacts on
the sustainability of the business by signalling access to diverse types of
resources.

Different network configurations influence the likelihood of innova-
tion. Xu (2011) claims that diversity in a network of business partners
benefits exploratory search, due to the increased possibilities to exchange
new knowledge and to recombine this knowledge in new ways. Con-
versely, networks focussed on buyers’ demands, despite reducing risks,
are characteristic of exploitative search and may imply modest productiv-
ity gains. Empirical evidence in Chapters 5 partially confirms this state-
ment.

Networking and evolutionary processes

The analytical framework described above, referred to networks as one
of the learning strategies, as one of the possible outcomes of a critical
learning episode, and as part of the resulting routines. As discussed
above, networks can also become a source of social capital. Here, the
three first functions of networks are differentiated in the evolutionary
framework.

As a learning strategy, networking is a way of generating variation of
ideas (resources) to create a solution to the trigger of an episode. Alt-
hough most of the time this is a deliberate process (in a line with Xu
2011), since the entrepreneur is reacting to a critical learning episode,
there is also the possibility that this variation emerges from informal ex-
changes with other entrepreneurs (e.g., Hormiga, Batista-Canino et al.
2011). The latter is largely reported in relation to outcomes of corridor
talks (e.g., Giuliani 2007).

Networks are also one of the possible outcomes of a critical learning
episode. The issue then is no longer networking as an ongoing activity,
but the configuration of the entrepreneur’s and the start-up’s network. It
is the result of selection from amongst options of types of relationships
with other actors at the end of a CLE. And finally, networks and net-
working can be part of the new mix of routines. This corresponds to the
retention of the selected variation and is mostly a result of a deliberate
decision. As part of the system of working routines (i.e., regular consulta-
tions with buyers), networks can trigger new critical learning episodes.
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These multiple roles for networks fit in with the connectionist ap-
proach. Two aspects of this approach are relevant when examining the
evolution of business start-ups: networks as institutional settings and
embeddedness.

The social structure of networks constitutes the institutional setting of
firms to the extent that a) actors are under implicit or explicit rules and
sanctions with regard to their behaviour, b) trust relationships are built,
and c) the conditions for interaction between these actors are formally or
informally established (e.g., Gossling 2007). The association between
networks and institutions has been explored in studies about inter-
organizational relations (e.g., Gossling, Oerlemans et al. 2007), including
different levels of analysis (i.e., individual, organizational, inter-
organizational) (e.g., Provan, Fish et al. 2007).

In inter-organizational relationships, each organization has its own in-
stitutional setting when informal institutions are looked at — even within
the same formal institutional setting. For instance, business incubators
are the formal hub in business start-ups’ networks. Within its formal set-
ting, however, entrepreneurs are gradually embedded in informal rela-
tionships with other incubatees and consultants, the incubator’s manag-
er, and other actors. This informal setting may include rules of mutual
cooperation, for instance. It is noteworthy that the entrepreneur has an
active role in this institutional setting, being able, as trust relationships
evolve, to influence other actors in the incubation system. Therefore,
formal and informal institutional settings shape the configuration of the
entrepreneur’s networks and are shaped by the agency of entreprenecurs
upon their social interactions.

This process of embeddedness in the business incubation setting is
helpful in including the start-up in the market, whilst at the same time it
carries the risk of surrounding the business with strong ties that may
hinder innovation by narrowing the range of variation in new ideas.
Business start-ups show a gradual embedding process, from arm’s length
relationships’ towards embedded networks’. The diversity of relation-
ships start-ups establish with other actors shows how economic relations
are supported by different types of social ties.

Embeddedness can be measured by three criteria: duration of the re-
lationship, multiplexity, and the size and density of the network
(UNIDO, Leuven Centre for Global Governance Studies 2011). Longer
term relationships tend to be more embedded, as is the case of those
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start-ups which have participated in a business incubation programme
for over two years. Over time, bonds of trust are built and exchanges of
information are facilitated. Multiplexity refers to the multiplicity of types
of ties between actors. This is an “indicator of the strength and durability
of an organization’s links because they enable the connection between an
organization and its linkage partner to be sustained even if one type of
link dissolves” (Provan, Fish et al. 2007, 484). This measure reflects the
diversity of resources exchanged between actors; i.e., two incubatees that
share the incubation facilities and become also business partners in a
spin-off. Last, size and density refer to the number of ties in the net-
work. Large networks with low densities are characteristic of arm-length
networks; whilst large or smaller networks with high densities are indica-
tive of more embedded networks. This configuration impacts on the
types and diversity of resources that are available to the start-up. Dura-
tion, size and density of the start-ups’ networks in this study are de-
scribed in Chapter 4; multiplexity and other aspects related to the type
and variety of resources exchanged are discussed qualitatively in Chapter

5.

Embeddedness in market networks belongs to the micro dimension
of economic systems defined by Dopfer et al. (2004) and is the underly-
ing process that links micro to meso for the formation of a population of
firms that are subject to relationships of trust, competition, flow of re-
sources, etc. Embedded networks, for the longer-term relationships and
more intense exchange of resources over time, make room for the emer-
gence of institutions for the adoption and retention of new rules. For
instance, entrepreneurs who graduated from a big university created a
large informal virtual network through which they regularly exchange
information about their businesses, funding opportunities, calls for sup-
pliers and buyers within the network, etc. This example is interesting for
its high level of overall informality, high speed and large spread of in-
formation flow, and low hierarchical relationships. Of course, this meso-
structure facilitates a scenario in which actors more connected than oth-
ers might form sub-networks with the typical characteristics of embed-
dedness.

2.6 Critical learning episodes

The concept of critical learning episodes was originally conceived at the
network level, referring to long-term changes in network practices, struc-
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tures and interpretations (Knight, Pye 2007) and allowing comparative
analysis across networks in different sectors (Knight, Pye 2004). In this
thesis, the theoretical and methodological tools developed by authors in
that field are theoretically adjusted to the level of the individual and the
firm. The conceptualization of a critical learning episode relates to the
notion that, although learning experiences can be discrete or continuous,
discrete learning episodes are the ones that become meaningful because
they require reflection and the development of new meanings and signif-
icances (Eraut 2004).

Critical learning episodes are defined as bracketed and punctuated
events in the continuum of a start-up storyline, with temporal and struc-
tural boundaries. As Knight and Pye (2004, 481) state, “[t|hese actions
and interactions are not evenly distributed in time or among actors, but
can be seen as coalescing into a number of ‘sub-plots’ that are critical
components of the episode storyline. Sub-plots can be compared across
episodes”. These sub-plots reflect the development of new meanings,
commitments and methods.

The development of new meanings reflects attitudinal changes in en-
trepreneurs’ values and culture: what would elsewhere be referred to as
higher level learning or double-loop learning (Cope 2003, Argyris, Schon
1978, Fiol, Lyles 1985). In evolutionary terms, developing new meanings
corresponds to generating a variation of ideas, grounded in entrepre-
neurs’ cognitive capacities (Dopfer 2004). The cognitive process through
which variation is generated involves understanding the demands of a
CLE, recognizing what knowledge and skills are relevant, adapting new
information to the demands of the CLE, and integrating new and exist-
ing knowledge to think and act upon the CLE (Eraut 2004).

The development of new commitments signals reconfigurations in
the role played by actors in the start-up’s institutional setting in relation
to the start-up demands. It entails all the networking dynamics described
above. The development of new methods reflects changes in behavioural
patterns, observable by the way of doing things, such as the organization
of the production. It eventually implies new operational routines.

The concept of critical learning episodes combines different levels of
analysis by connecting exogenous and endogenous factors (Nelson, Win-
ter 1982, Feldman, Pentland 2003) to dynamics at the individual (Dopfer
2004, Abbad, Borges-Andrade 2004), network (Granovetter 1983), or-
ganizational (Penrose 1980 [1959], Miner, Ciuchta et al. 2008) and inter-
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organizational levels (Cooke, Morgan 1998, Best 1990, G6ssling 2007).
These episodes vary in terms of properties such as: type and duration of
the episode, combination of learning strategies (Riding, Rayner 1998,
Warr, Downing 2000) to achieve a certain learning content, types of re-
source use (Penrose 1980 [1959)]), types of learning outcomes (Moraes,
Borges-Andrade 2010) and the content of the changed organizational
routines (Nelson, Winter 1982, Feldman 2000, Lazaric 2011). Moreover,
and essential for an evolutionary study, the components of CLEs pro-
vide parameters for comparisons of episodes between start-ups and
across time, so that learning-based evolutionary processes can be empiri-
cally investigated. In short, critical learning episodes are the smallest unit
of analysis of the evolutionary processes in firms.

In the original formulation, Knight and Pye (2004, 481) define three
narrative elements: context, content and process. Here, the context is
redefined as the institutional environment of the start-up, including spe-
cific business-related networks and actors beyond that, such as research
centres, regulatory agencies, governments etc. Content is the focus of a
CLE, to which learning strategies are directed. Learning outcomes are
reconceptualized as a phase in an episode rather than as part of the con-
tent. This facilitates identifying the nature of these outcomes and relating
them to organizational routines.

A summary of the concepts involved in each sub-plot is shown in
Figure 2.4 (adapted from Knight, Pye 2004, 2007). Despite the apparent
linearity from one column to the next, there is no one-to-one corre-
spondence between the three sub-plots of learning contents and the
three categories of learning outcomes (Knight, Pye 2007).

As defined here, critical learning episodes fit in the literature of learn-
ing through ‘discontinuous events’ (e.g., Cope 2003), focus on ‘change
over stability’ (e.g., Knight, Pye 2007), and rule change triggered by en-
dogenous or exogenous factors (Nelson, Winter 1982). It is assumed
here that evolutionary processes occur in jumps rather than as a cumula-
tive process. Therefore, these episodes account for major jumps in the
evolution of start-ups.
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Figure 2.4
Learning sub-plots, content and outcomes
Sub-plots Example Learning content Learning outcomes
Processes From employee to Changes in values Changes in
developing meaning | entrepreneur mind- | and culture interpretations
set

Processes Building of business- | Contributions by Changes in network
developing related network different actors structures
commitment shape change
Processes Creation of a new Application of Changes in practices
developing method machine change in

operational

activities

It is noteworthy that this approach does not deny the importance of
continuous learning. In fact, learning strategies and networking dynamics
unrelated to specific episodes support interpretations of the results in
Chapters 4 and 5. This implies that continuous learning and critical learn-
ing episodes are not independent in practice. In fact, the distinction be-
tween the two is not defined « priori; instead, the distinction is based on
the entrepreneur’s perception of the criticality of a learning event. The
advantages of focussing on CLEs are:

" the conceptualization of critical learning episodes allows bracketing
the search process for analytical and theoretical purposes;

" in retrospective interviews critical events are more easily recollected
than smooth continuous processes are;

" assuming that evolution happens in jumps, comparisons between
firms’ pathways are more likely to be based on critical events than on
continuous learning processes.

2.7 Final remarks

This chapter theoretically situates critical learning episodes at the core of
business start-ups’ evolution. The loop trigger-search-routine and the
search sequence of learning strategies, learning contents, and learning
outcomes contribute to a) operationalizing different components of
search in a learning cycle defined by critical learning episodes that are
delimited in time and use of resources, b) recognizing the intertwined
role of agency and structure that connects the individual and the organi-
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zational levels of analysis, and ¢) combining exogenous and endogenous
factors and dynamics at the individual, network, organizational and inter-
organizational levels. One important contribution is demonstrating the
tripartite nature of these processes: the cognitive, social and working
methods dimensions of learning and evolution.

It is noteworthy that the new or modified organizational routines will
vaguely resemble the processes at their origin (Nelson, Winter 1982).
This happens for a number of reasons. First, learning episodes entail so
many transformations of resources between the trigger and the resulting
routine that there is no necessary direct link between resources in the
former and in the latter. Second, because interpretive learnt content
(Feldman, Pentland 2003) may not be immediately identifiable at the per-
formative dimension. Third, there are learning outcomes about what not
to do for the survival of the firm (Miner, Ciuchta et al. 2008). These non-
selected outcomes remain as organizational memory or are forgotten.
Although this is an interesting research topic, it is out of the scope of
this thesis to examine it in depth.

This chapter also defined the focus of the research at the micro level,
represented by business start-ups and entrepreneurs’ learning processes.
At this level, it is important to highlight the more prominent role of
search compared to routines. This is different to most of the literature
on evolutionary economics.

From a perspective of economic change, the focus of this thesis is on
how entrepreneurs combine capabilities with resources from the institu-
tional setting to create a new business. The analytical framework to in-
vestigate this combines complementary theoretical contributions to a
more comprehensive explanation of the evolution of business start-ups.
In their own realms, these contributions describe a process in which the
firm identifies needs, searches for resources to fulfil them, and trans-
forms these resources into services that are incorporated into the func-
tioning of the enterprise. These resources include finances, technology,
managerial competences, social networks, etc.

Notes

I Knowledge about how to use resources more effectively is considered a type of
resource to be acquired or created.
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2 Despite this common point, these two theorizations differ in terms of the role
played by endogenous or exogenous factors in the evolution of the firm. While
Penrose (1980 [1959]) focuses on top management decisions for the firm’s
growth, Nelson and Winter (1982) also emphasize the role of factors such as
technology and the industrial structure as drivers of change at the firm level.

3 Rules are “emergent properties of a rule adoption process occurring in a
group” (Dopfer, 2004, 189). Note that this definition implies a social nature of
rules.

4 The blueprint dimension refers to physical objects, layouts, and artefacts.

5> A note on the downside of this initial stage of development is that start-ups are
also more fragile to the criticality of these same events by having fewer and less
stable routines, or a smaller scope of heterogeneity, in which efforts are spread
instead of concentrated on strong points.

6 “|C]haracterized by lean and sporadic transactions and function without any
prolonged human or social contact between parties who need not enter into re-
current or continuing relations” (UNIDO, Leuven Centre for Global Govern-
ance Studies 2011, 49).

7 “|Clharacterized by their strength, repetitiveness, transmission of tacit, thick and
additional information and their grounding in norms of trust and reciprocity”
(UNIDO, Leuven Centre for Global Governance Studies 2011, 49).



Business incubators, start-ups and
entrepreneurs

This chapter defines business incubation programmes and describes
business incubators in the Brazilian context. It then characterizes those
business incubators that participated in this study, the business start-ups,
and the entrepreneurs interviewed. The chapter draws up a definition of
business incubators as learning settings that combine both formal and
informal learning opportunities for entrepreneurs.

3.1 Business incubation programmes

A business incubation programme is a business development service
(BDS) for small and medium enterprises, designed for individual busi-
nesses or entrepreneurs (Altenburg, Stamm 2004, DCED 2001). Busi-
ness incubation strategies are recommended when qualitative and quanti-
tative “changes in the capacity of the entrepreneur and the enterprise are
required” (Lichtenstein, Lyons 2006, 383). For this, operational and stra-
tegic services are provided. Operational services are those that attend to
daily needs and they function on three levels: basic (i.e., telephone), legal-
ly required (i.e., accounting) and advanced (i.e., specialized services or
tools) (Altenburg, Stamm 2004). Strategic services aim at enhancing “the
long-term capacity of an enterprise to compete”, by the provision of ser-
vices such as training, consultancy, research and development and tech-
nology development (Altenburg, Stamm 2004, 13). Business incubators
are one type of BDS that act as deliverers or at least mediators of access
to such services. Strategic services are more costly than operational ser-
vices as they require a higher degree of customization to deal with specif-
ic needs.

Some authors claim that the current incubation system as a whole is a
rational proposal for the use of natural, technical, financial, and human
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resources to transform ideas and technology into products and jobs.
Therefore, main societal actors such as universities/research centres, en-
trepreneurs and public government, can count on the work of incubators
to improve regional development (Hernandez, Estrada 2000). In the tip-
ple helix analytical framework (Etzkowitz, Mello et al. 2005), business
incubators are hybrid organizations that focus on the triad university-
industry-government. This framework concerns the institutional integra-
tion of science and technology, dealing with four levels of transfor-
mation: intra-institutional, mutual influence between institutions, crea-
tion of new structures based on the interaction of the three helixes, and
the impacts on social institutions (Almeida 2005). However, a limitation
of this approach is that it assumes rather fixed roles for each actor, i.e.,
government as regulator, university as source of knowledge and technol-
ogy, etc. In contrast, this research introduces a dynamic perspective on
the roles of each actor that is based on the resources exchanged between
them. For instance, local governments that are also service providers,
universities become buyers, etc.

Another approach that provides useful analytical tools is the innova-
tion framework (OECD, Eurostat 2005). Here, business incubators are
placed in a network of relationships between various actors, facilitating
the three types of linkages described in the OECD guidelines: open in-
formation sources, acquisition of knowledge and technology, and inno-
vation cooperation. The innovation framework matches SEBRAE’s
main requirement for innovation to applications. It applies a broader
concept of innovation that includes the institutional dimension of inno-
vation processes; it brings learning and networks to the centre of the dis-
cussion on knowledge access, production and flow.

In this thesis, business incubators are conceptualised as learning set-
tings, because they incorporate a set of specific strategic services. Those
strategic services that are acknowledged as learning are the formal con-
sultations, which provide training within general guidelines. Examples of
topics covered are break-even point, cash flow, marketing strategies etc.
Beyond these broadly recognised strategic services for learning, there is
also a high degree of informal exchanges and initiatives between the en-
trepreneurs themselves. Firm08 reports that the main contents of these
exchanges are finances, market, competitors, market position, and gen-
eral issues. This entrepreneur states that, when he left the incubator,
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in the first months here, I felt odd. Because I would step out and say ‘With
whom will T talk today?’ [...] I missed it. But one has to continue, right?
[..] We sometimes still meet, talk, but it is not the same. Why? Because
sometimes one has to...we are apart now. I won’t leave here to go there
and chat. Sometimes there are things to talk about... [but] it is not like
leaving for two or five minutes and talk for a bit. (§255-263).

Several actors figure amongst those with whom entrepreneurs learn
on a daily basis. The most cited actors are other incubatees, frequently
followed by the business incubator manager. These learning processes
were often ‘externalities’ of the concentration of entrepreneurs in one
place — the cafeteria effect (e.g., Giuliani 2007). However, this is not al-
ways the case, since some business incubators organize business meet-
ings with graduate entrepreneurs, and nurture a cooperative environment
of corridor talks and shared kitchen facilities in which entrepreneurs can
‘hang out’ and share their experiences over a cup of coffee. Business fairs
also played a small role, but less than one would expect. These seem to
work more for benchmarking through observation of competitors’
products than to networking.

Critiques on the role of business incubators suggest that the institu-
tional settings provided by them can result in barriers to the develop-
ment of start-ups and in a relationship of dependence with the incubator
(e.g., McAdam, Marlow 2007). Some research findings show, for in-
stance, that “as a firm grows, the relevance of the incubator adding cred-
ibility declines” (McAdam, Marlow 2007, 370) due to the increasing need
of presenting an established image to clients. Findings here suggest that
this may vary per sector, since in technological fields being associated to
a university via a business incubator is seen positively by the market.

For incubatees, the incubator can also represent a threat to secrecy as
potential competitors are also incubated. Episodes of this type of com-
petition, although rare, were reported by some entrepreneurs. If secrecy
reaches high levels, networking activities between entrepreneurs may be
hindered (McAdam, Marlow 2007). In terms of the programme, business
incubators require a significant investment of time and resources com-
bined with skilled staff to run activities related to entrepreneurial devel-
opment and support to enterprises for further levels of development
(e.g., Lichtenstein, Lyons 2000).
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Business incubators in Brazil

Brazil pioneered the implementation of business incubation programmes
in Latin America in the early 1980s. In 1984, Brazil created five techno-
logical foundations for the transfer of technology from universities to
the productive sector. However, the first Brazilian incubators consolidat-
ed only in 1987, in the International Seminar for Science Parks, in Rio de
Janeiro. Also in 1987, in October, the Brazilian Association of Science
Parks and Business Incubators (ANPROTEC) was created (Aranha
2008) and has been actively engaged in the business incubation move-
ment in Brazil (ANPROTEC 2007) since then.

Annual reports published by ANPROTEC (ANPROTEC 2003, 2004,
2005, 2006, 2007)" show that the number of incubators in Brazil has in-
creased 20% on average every year, particularly in the two less developed
regions in the country, the North and the Northeast, with 55,6% and
51,4% respectively more incubators from 2004 to 2005 (ANPROTEC
2005). Map 3.1 shows the distribution of incubators per federative unit.
It is noteworthy that incubators are predominantly located in the most
developed states and, within each state, concentrated in metropolitan
areas. In Roraima (RR) and Acre (AC) there are no incubators’. The geo-
graphical distribution of incubators and science parks found in Brazil
corroborates the tendency of business services to be located in resource-

rich areas, usually urban centres or areas not far from airports (Walker
2000).

Annual reports present descriptive statistics for several features of
business incubation programmes; however, longitudinal comparisons are
hindered by the availability of only aggregated data, using different rang-
es of values and variable labels. Nevertheless, updated data shows that in
2009 Brazil had 400 operating incubators (Franco, Pereira et al. 2009). In
its 2005 annual report, ANPROTEC shows that the main objectives of
business incubators were entrepreneurship incentive (97%), regional
economic development (88%), job creation (84%), and technological de-
velopment (72%). Although the same incubator can work with enterpris-
es in diverse economic sectors, they tend to concentrate on Information
and Communication Technology (18%), Agribusiness (11%), Electro-
electronics (11%), Mechanics/Biotechnology (8%), Services (15%), and
others (37%). These areas correspond to the priority segments in the na-
tional policy for development (Brasil 2003). In 2007, approximately 4300
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enterprises were either incubated or graduated from business incubation
programmes.

Map 3.1
Distribution of incubators (in red) and science parks (in blue) in all
federative units in Brazil

Legenda

Incubadcras «
Parques Tocnolégicos »

Source: ANPROTEC (2008)

On average, incubated start-ups invoice approximately €55.000/yeat,
which corresponds to 12,06 Brazilian minimum wages at 2007 values.
Graduated firms invoice, on average, approximately €410.000/year, or
89,91 minimum wages. National figures show that, in 2007, 36% of all
SMEs had a gross income up to 60.000 reais/year; followed by a second

group of 23% of SMEs with a gross income between 60-120.000 reais/
year (SEBRAE, 2007).
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An important remark about these values is that they hide huge variety
within groups. The start-ups still in incubation tend to be more homoge-
neous in terms of scale, scope, and revenues, but for the group of gradu-
ated start-ups these positive figures are misleading. For instance, a differ-
ent calculation was provided by an incubator’s manager, showing values
based on the 20 years of the business incubation movement in Brazil. He
states that, amongst the graduated firms, total invoicing is estimated at
about 1.6 billion reais (approx. 604,77 million euros) by ANPROTEC
(2007), but the top three firms — operating for over a decade — invoice,
together about 1.4 billion reais. This manager believes that these num-
bers are inflated, but nevertheless they indicate that the incubation
movement in Brazil is not doing well in terms of income generation.

This variation within the group of graduated start-ups can be attribut-
ed to several factors. The first is time in operation. It is expected that
firms that survive the critical first years without merging or being ac-
quired by others will have grown in scale and scope in comparison to
recently graduated start-ups. The second factor is the type of economic
activity. Firms developing high R&D-intensive activities that survive by
themselves have greater potential to achieve higher revenues than small
firms in low R&D-intensive activities that service local or regional mar-
kets. Both can be in operation for long periods of time, but the gap be-
tween their contributions to economic development will gradually in-
crease during their maturity phase’.

The third factor is the geo-political location of the business. Installing
a business in a resource-rich area, one with market structures and a fa-
vourable institutional environment rather than in a poorer region, is key
to fostering growth. For example, many start-ups located in small cities,
where higher education institutions or technical schools are absent, re-
ported that a shortage of skilled labour posed one of the most challeng-
ing problems for quality production, innovation and growth. On-the-job
training becomes a common strategy, but it is time- and resource-
consuming, slowing down the overall pace of performance and the for-
mation of routines of production. At the political level, the implementa-
tion of training courses and other facilities (i.e., an adequate building for
the incubator, an industrial district area for graduate start-ups etc.) de-
pends on political perceptions about the importance of the business in-
cubator for local development, job creation, attraction of investments,
and so forth, combined with a willingness to implement change.
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This study looked at these points by focussing on incubated and re-
cently graduated start-ups (preferably graduated less than four years pre-
viously). Thus, the start-ups here are similar in terms of time in opera-
tion, revenue, and stage of development. They are involved in both low
and high R&D-intensive activities. Their geographical location reflects
the intra-state variation in the degree of development (Section 3.3).

Official statistics show that an incredible 80% of enterprises partici-
pating in an incubation programme survive in the market for an average
of four years (ANPROTEC 2007). Although this figure is questionable,
as it is provided by a non-independent source and the calculation on
which it is based is not available, this is the only data available in Brazil
about the survival rate of start-ups after a business incubation pro-
gramme. Assuming that this figure may be somewhat misleading (i.e., by
not considering drop-outs or other failure indicators), nevertheless it in-
dicates some degree of effectiveness of business incubation programmes
in terms of new firm survival rates.

In most incubation contracts an incubation programme lasts for two
years, extendable for one extra year. The incubation period is dedicated
to the implementation of the business plan, the development of manage-
rial competences, the development of the product or service, and in in-
troducing this to the market (Aranha 2008). At the end of these two or
three years the start-up is expected to be able to survive in the market by
itself, no longer depending on the support of the business incubator. In
fact, some exceptions were found, in which the start-up was incubated
for longer than three years. This is typical, but not exclusively so, of bio-
technology businesses, which invest heavily in building infrastructure
inside the business incubator and depend on governmental licenses for
their functioning and production. Since regulatory procedures, such as
the licensing of installations and the registration of a product by
ANVISA (the Brazilian National Health Surveillance Agency), can take
three years or longer, these businesses are locked inside the incubator.
This is so because if they change address, the registration procedures
start again from the beginning and the previous years of investment are
under-utilised or lost.

In relation to packages of services, data from ANPROTEC’s annual
reports indicates that these range from facilities, such as meeting rooms
and specialized laboratories, to intangible services, such as entrepreneuri-
al orientation and consultation in finance. Other common setrvices are
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secretarial, provision of a showroom, library or auditorium, support for
cooperation with a university or research centre, juridical assistance, sup-
port to intellectual property, and support for exportation, each of these
being present in more than 35% of the incubators (ANPROTEC 2005).
It is noteworthy that ANPROTEC’s surveys did not collect data on the
networking activities promoted by business incubators. As was theoreti-
cally discussed in Chapter 2 and will be demonstrated in Chapters 4 and
5, networking is one of the most strategic services that business incuba-
tors can provide. The implications of this ‘invisibility” of networking ac-
tivities for the business incubation programmes are discussed in Chapter
0.

One factor that may distinguish different packages of services is the
model of incubation. The two most common configurations in the litera-
ture and in the Brazilian statistics are technological and traditional incu-
bators (e.g., Chandra 2007, Lalkaka, Shaffer 1999). In addition to these,
Brazil has reported other alternative models of incubation, such as coop-
eratives, cultural, agro-industrial, social and services incubators, which
are sector-oriented types of incubators (Aranha 2008, ANPROTEC
2004, ANPROTEC 2005). Each configuration or model “has its own
dynamics regarding potential customers, the incubator’s internal practic-
es, the network of institutions with which it relates and the possibility of
accessing funding sources” (Almeida 2005, 268). Different configura-
tions, therefore, are associated to different packages of services, ie.,
technological incubators depend more on links with universities and re-
search centres; whereas traditional incubators rely more on networks
with local governments and market actors. Amongst all these categories,
data shows that 40% of Brazilian incubators are technological (focus on
high R&D-intensive activities), 18% are traditional (focus on low R&D-
intensive activities) and 23% are mixed (focus on both types of start-ups)
(Franco, Pereira et al. 2009, ANPROTEC 2005). These are the types se-
lected for this study.’

3.2 The institutional environment of the business
incubators in this study

Fieldwork was conducted in the two most resource-rich states in Brazil:
Sao Paulo and Minas Gerais. Chapter 1 pointed out similarities between
them in terms of R&D activities and briefly mentioned that they differ in
terms of enterprise investment in these activities, with Sao Paulo repre-
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senting a ratio above the national average and Minas Gerais below it.
The role of the government in sponsoring R&D activities in firms in Mi-
nas Gerais is higher than in Sdo Paulo and this implies an entire set of
factors that are arranged differently to support business start-ups.

Whereas in the Sao Paulo State 45% of all incubators are traditional,’
in Minas Gerais this category is absent. Actually, fieldwork information
shows that even mixed incubators in that state support predominantly
technology-based start-ups. This difference was explained by the admin-
istrative manager of the Incubation Network of Minas Gerais. He states
that for the last three years there has been lack of interest by the Minas
Gerais State Secretariat of Science and Technology in setting up incuba-
tors for low R&D-intensive start-ups. Instead, there is a similar, although
less structured, programme that provides training in digital inclusion and
some guidance to entrepreneurs, in partnership with SEBRAE. There-
fore, in general, the availability of economic and financial incentives de-
termines the type of incubation model at the state level. In addition to
the availability of funding, the location of business incubators is influ-
enced by their proximity to critical resources, such as market actors, re-
gional economic dynamism, and the relative strength of local and region-
al support institutions.

From the demand side, a survey by SEBRAE showed that 55% of the
entrepreneurs looked for some type of assistance in managing their busi-
ness, their accountant proving to be the most important actor (65%),
followed by SEBRAE (19%). The policies which are indicated as being
the most necessary for SMEs are a differentiated tax regime (68%), pref-

erential credit (interests and timeframe) (63%), and programmes for per-
sonnel training (39%) (SEBRAE 2007).

Legal framework

A landmark in the national legislation that substantially facilitated the
formation and continuity of start-ups in Brazil is the general law of the micro
and small enterprise,’ introduced in 2006 (Brasil 2006). This federal law re-
duced taxes for opening a new business, instituted a simplified fiscal sys-
tem for small businesses (the Simples Nacional), reduced the bureaucracy
needed to formalize a new business, facilitated direct and indirect
(through partnership with bigger enterprises) access to governmental
contracts and reversed auctions, stimulated associative activities that im-
prove competitiveness and insertion in domestic and international mar-
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kets, and made credit more accessible through the provision of credit
lines specifically for SMEs and credit cooperatives.

This law evolved from some seed initiatives laid down in previous
laws that referred to various features of SMEs in the bigger context of
technological innovation, ie., Law 11.196/2005 (Brasil 2005), which
briefly mentions support to SMEs in relation to their investments in
R&D for technological innovation; and Dectee 5.563/2005 (Brasil 2005)
that regulates Law 10.973/2004 on incentives to innovation and to scien-
tific and technological research in productive environments. Further de-
velopments of Complementary Law 123/2006 are found in Com-
plementary Law 128/2008 (Brasil 2008), which advances the definition
and regulation of individual micro-enterprises, details some fiscal aspects
of the Simples Nacional system, creates the National Network for Simpli-
fied Registration and Legalization of Enterprises and Businesses, and
establishes the role of the Agent for Development who guarantees that
this law is implemented in accordance with local specificities.

The main advances in the legal framework of Law 123/2006 (Brasil
2000) that impact the evolution of business start-ups are:

» Differentiated treatment of SMEs allowing them to participate in
governmental contracts, thus enhancing local and regional economic
and social development, the broadening of the efficiency of public
policies and incentivizing technological innovation (Art. 47);

* Emphasis on orientation rather than punitive inspection, providing
guidance on labour rights, metrics, sanitation, environmental impacts
and security, followed by a follow-up visit and, if necessary, the appli-
cation of sanctions (Art. 55);

* Coordination between financial and support institutions to promote
training programmes, managerial development and technological ca-
pacity building of small entrepreneurs (Art. 59);

" A concept of innovation that, despite the undetlying focus on techno-
logical innovation, includes added value by introducing new function-
alities or product characteristics that increase competitiveness;

* Enumeration of key actors in the national system of innovation: sup-
port agencies for the promotion and development of science, tech-
nology and innovation; science and technology institutions that per-
form basic and applied research; nuclei of technological innovation to
manage the innovation policy of one or more of these science and
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technology institutions; and support institutions that sponsor re-
search, teaching, extension, and institutional, scientific and technolog-
ical development projects;

" Design of a specific system of support for innovation in SMEs,
through multi-actor programmes maintained at all governmental lev-
els and the institutions listed in the previous item, explicitly including
start-ups in business incubators. One financial impact of this system
is that at least 20% of the resources allocated to the development of
innovation should target SMEs; another is the possibility of reduction
down to zero the level of taxes on imported products and related
transactions for the acquisition of equipment, machines, instruments,
accessories and tools by SMEs dedicated to technological innovation.
The Ministry of Science and Technology is the central actor of con-
trol and monitoring of the system.

This new legal framework tackles the main difficulty reported by suc-
cessful entrepreneurs in a study about the reasons for the success and
failure of Brazilian start-ups (SEBRAE 2007). Positive direct impacts of
this national framework on specific calls for proposals were largely re-
ported by entrepreneurs developing high R&D-intensive products, espe-
cially in relation to the PRIME (presented below), the announcement of
the results of which happened to coincide with the fieldwork period.

Formal sources of funding

Central and state governments are the two main sources of funding to
incubated start-ups through their research support foundations. This
sub-section presents only the main sources of funding as reported by
entrepreneurs during fieldwork. It is noticeable that all the research fund-
ing programmes are directed at innovative projects, mostly R&D re-
search, leaving out the low R&D-intensive initiatives. This is discussed in
the sub-section about actors in the institutional environment of business
start-ups and in the conclusion. Note that many smaller programmes in
terms of scale or importance, as perceived by the entrepreneurs, are not
reported here. Additional information about the main funding sources
comes from documentary research on institutional websites and other
documents obtained in the field.

A recent programme which had national coverage, PRIME (First In-
novative Enterprise), is briefly described here for its great importance for
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many of the technology-based start-ups interviewed in this study’.
PRIME was set up in the beginning of 2009 and is still managed by
FINEP (Financier of Studies and Projects), aiming at providing subven-
tions to high added-value nascent enterprises. The programme benefited
5.000 firms across the country and counts on decentralized institutional
partnerships for its implementation (FINEP 2012). Eligible applicants
are nascent enterprises, up to 24 months in operation, which include a
high level of innovation in their products or services. These start-ups’
business plans have to demonstrate potential for growth and a set of vi-
able challenges and goals. In addition to this, once selected, entrepre-
neurs have to participate in a special course on entrepreneurship and
business management.

It was stated by beneficiaries-entrepreneurs and business incubators’
managers that this programme filled the subvention gap in the web of
governmental support to SMEs: a grant with rubric to hire expert con-
sultants in management and other specific areas. In fact, the package in-
cludes economic subvention of 120.000 reais specifically for qualified
human resources and services specialized in market studies, legal, finan-
cial, certification and costs services, amongst others, for a period of one
year. Successful enterprises are entitled to apply for a programme of
loans at zero interest rates, as well as to other FINEP programmes (i.e.,
to access seed capital). This programme therefore goes a step further
than to common models of R&D grants, which are limited to the acqui-
sition of capital goods and technological inputs for product develop-
ment, and to scholarships exclusively to R&D researchers (master and
doctoral levels).

At the state level, the strongest institutions providing financial re-
sources are the foundations for support to scientific and technological
research: FAPESP (Sio Paulo Research Foundation) and FAPEMIG
(Minas Gerais Research Foundation). In Sao Paulo State, PIPE (Innova-
tive Research in Small Enterprises) is a programme initiated in 1997 that
is managed by FAPESP and has supported over 1.000 research projects
in the state'” (FAPESP 2012). It is a funding programme that aims at a)
supporting R&D as a tool to develop technological innovation, promot-
ing entrepreneurial development, and increasing the competitiveness of
small enterprises; b) creating the right conditions to improve research
contributions to social and economic development; ¢) inducing the in-
crease of private investment in technological research; d) facilitating
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partnerships between small enterprises and researchers in research pro-
jects for technological innovation; and e) contributing to form nuclei for
technological development in small enterprises and to insert researchers
in the entrepreneurial market.

The programme is structured in three phases: a) analysis of techno-
scientific viability (up to six months); b) development of the research
proposal (up to 24 months); and c) application of the results aimed at the
commercialization of the product or process created in phases a) and b).
FAPESP provides funding for the first two phases, although the third
phase is mandatory for approval of the grant. There are several condi-
tions to receiving a grant from the programme, but the most important
ones here are that the researcher in charge of the project has to be linked
to the small enterprise and be available for at least 24 hours per week to
work on the project; the small enterprise cannot have more than 100
employees, and has to show that it has the right conditions to conduct
the research and to raise funding necessary for the third phase. Four of
the eight entrepreneurs engaged in high R&D-intensive activities in Sdo
Paulo State counted on subventions from this programme.

In Minas Gerais, the main programme mentioned by entrepreneurs is
PRIME, followed by FAPEMIG’s role in launching programmes such as
PAPPE (Enterprise Research Support Programme) and AMITEC (Pro-
gramme of Support to Technological Improvement and Innovation).
The former is realized in partnership with FINEP and targets only small
enterprises; the latter is implemented in partnership with SEBRAE and
FIEMG and targets small and medium enterprises. An important condi-
tion of these programmes is that the technological innovations should
have a social or commercial impact once introduced in the market. In-
formation about which programme is used most by business start-ups is
unspecified in the entrepreneurs’ narratives and on the websites of busi-
ness incubators and start-ups. Six of the nine start-ups developing some
degree of R&D-intensive activities in the Minas Gerais State benefited
from FAPEMIG’s subvention to develop their products and services.

It is noteworthy that these programmes, in both states, strongly target
innovative start-ups with technology-oriented projects. This shows that
the formal financial environment for these start-ups is populated by gov-
ernmental support institutions rather private investors, and private and
public banks. The entry requirements of these make them inaccessible to
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start-ups. Firm18 describes well the existence of a funding gap in the
Brazilian financial market for business start-ups:

We are here for three years, investing what we have |...] to make the busi-
ness viable. So we are taking up all the risk. Even FAPESP no longer bears
the risk, with us. Because all the others, all the other investment lines, they
take a step ahead, which is when the enterprise is already moving, already
in progtess. [...| So I think there is a valley there, there is a gap there, a bit
complicated to... receive from the government. [...] Then, you have an-
other side, right? If I was selling snacks, then I would get it; about 20.000
reais, 30.000 reais, of investment. Isn’t it true? (§ 185).

This present study observed that most low R&D-intensive start-ups
counted on minimum financial incentives by SEBRAE via the business
incubator. These incentives included participating in business fairs and
technical visits, and regular consultations on finance and marketing.
However, there is no direct financial incentive to product or process in-
novation. These indirect financial incentives are embedded in a network
of institutions.

SEBRAE started supporting the implementation, development and
strengthening of business incubators working with low R&D-intensive
start-ups in 1991 and, in partnership with ANPROTEC, in 1998. The
first calls for subvention supported 35 incubation projects in 15 states; in
2002 this number had risen to 234 projects in 99% of the national terri-
tory''. The actual amounts allocated per low R&D-intensive start-up are
around 1/100 or less of the value of technological subventions to high
R&D-intensive start-ups and are sporadic. Moreover, there is a big gap
between the financial power of SEBRAE in the Sio Paulo State and in
Minas Gerais. A call for proposals by SEBRAE/SP in 2010 had a budget
of 20 million reais, a ceiling per proposal of one million reais, and collat-
eral of 50% of the value of the proposal by the applicant institution.
SEBRAE/MG, on the other hand, does not launch these calls and its
main services are, to a certain extent, comparable to what is also found in
the Sao Paulo State, i.e., availability of information about how to start a
business, what is a business plan, other basic general information for be-
ginners entrepreneurs, consultancies and punctual guidance. Therefore,
as stated by the administrative manager of RMI, SEBRAE/SP invests a
lot more in business incubators than SEBRAE/MG does. While in Sao
Paulo resources are made available to individual start-ups through busi-
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ness incubators, including low R&D-intensive start-ups, in Minas Gerais
resources are targeted at clusters, such as in the footwear sector.

In relation to access to banks, middle aged and older entrepreneurs
rely on their individual profiles to apply for personal loans and acquire
equipment to set up the business. One of the commonly reported re-
quirements by banks for entrepreneurs to enrol in financing programmes
or to be eligible for business loans is two years of operation and a port-
folio of buyers. Yet, interest rates are higher for young businesses than
for bigger and established ones. Clearly, the formal financial system im-
poses insurmountable barriers during the most critical years of business
start-up.

Exceptional cases of low R&D-intensive start-ups relied on small-
scale local private investors, but these only joined the business around
the second or third year of operation. Again, during the first two to three
years start-ups are left with a financial support gap that is filled by the
entrepreneurs’ own resources, by informal loans from family and friends,
or by the first sales. These dynamics of the financial institutional setting
for low R&D-intensive start-ups clearly favours those who have re-
sources of their own or in their networks to bear the fixed and develop-
ment costs of a new business, at least in the first two years.

Geographical distribution of business incubators

As they host the second highest number of business incubators in the
country, the States of Sao Paulo and Minas Gerais provided a relevant
range of case studies for this thesis. Within the Sio Paulo State business
incubators are spread across all sub-regions. In Minas Gerais, on the
other hand, they are concentrated in the centre-west, centre and south of
the state, with many cities having two or more business incubators while
most of the state’s cities have none. There are three main factors that
explain this distribution of business incubators in each state: degree of
R&D-intensiveness, availability of funding and other incentives, and the
political will of support institutions and local governments. This section
discusses the first factot.

The degree of R&D-intensity explains why technological incubators
are located inside or next to universities and research centres. Start-ups
linked to these incubators are often spin-offs of academic research and
need partnerships with research laboratories to develop the product or
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service. The incubator, then, represents a bridge between academic ex-
pertize and top technology and market opportunities for product devel-
opment. In this regard, both States share the same pattern, in which the
geographical distribution of technological incubators follows the regional
distribution of the main universities and research centres. These are also
regions in which it is easier to access knowledge-specific networks.

The geographical dispersion of business incubators in the Sio Paulo
State, therefore, is due to traditional incubators, whose incubatees de-
pend more on the existence of local suppliers, buyers, and institutions.
Nevertheless, the current trend, according to SEBRAE (verbal infor-
mation from meeting with officials at SEBRAE Nacional in 2012) is the
shrinking of traditional incubators through mergers, closures, or conver-
sion into technological incubators.

Importance of actors in the institutional setting

This sub-section highlights the role of state-level institutions for the cre-
ation and geographical dispersion of different types of business incuba-
tors. In Sao Paulo State, the strong presence of SEBRAE establishing
partnerships with local governments is the pillar on which traditional in-
cubators rely. Yet, for those few traditional incubators that count on the
presence of a university or research centre, the establishment of partner-
ships with these institutions is not an easy task. Therefore, these incuba-
tors face challenges related to scarcity of skilled labour, barriers to inno-
vation, and distance from economically dynamic centres. Broadening the
scope of buyers, for example, requires extra efforts, since these are hun-
dreds of kilometres away, there is dependence on sales representatives,
and episodes of default or copying of the product by these sales repre-
sentatives or outsourced suppliers are a relatively common outcome of
these efforts towards growth. The advantage of these traditional incuba-
tors, nevertheless, remains in the creation of job opportunities, local level
industrialization, training of entrepreneurs, and formation of a local en-
trepreneurial culture (Albert, Bernasconi et al. 2004).

In addition to the importance of support institutions at the federal
and state levels for the establishment of business incubators, there is also
the role of local governments. This political will appeared in interviews
with many managers of business incubators. There are stories about
business incubators that closed down for lack of local government sup-
port, and about how a lack of vision of business incubators as instru-
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ments of development hindered the establishment of new incubators in
remote regions. Moreover, these local governments lack the incentives of
a powerful institutional web to establish such programmes with chances
of success.

Another type of actor that could have a stronger presence in the insti-
tutional setting of business incubators but seem to be almost absent is
industry association: FIESP in Sio Paulo and FIEMG in Minas Gerais.
Until the end of 2007, FIESP was the managerial entity of more than 30
business incubators attending low R&D-intensive start-ups in Sao Paulo.
However, the unexpected exit of FIESP from the web of support left a
big gap. It was reported by entrepreneurs from these traditional incuba-
tors that the exit of FIESP implied losses in training opportunities, re-
duction and drastic changes in previously regular consultancies, stagna-
tion of the business incubator for lack of an actor to manage the
resources transferred by SEBRAE, and so on. In some cases, another
business incubator took over the role of FIESP; for others, the local
government did so; but others just remained deactivated.

In sum, the institutional environment of business start-ups is formed
by the following key actors: funding institutions (i.e., FINEP, SEBRAE,
FAPEMIG, FAPESP), local governments, managerial entities (i.e., uni-
versity, local government, big business incubator), other support institu-
tions (i.e., chamber of commerce), market actors (i.e., buyers and suppli-
ers), the incubator as a physical installation and learning setting, and
incubatees.

3.3 Description of the researched business incubators

Seventeen business incubators were visited; 10 in Sao Paulo and 7 in Mi-
nas Gerais. Interviews were conducted preferably with managers or oth-
erwise with core support staff. Their geographical distribution is shown
in Map 3.2. Yellow marks indicate technological incubators, blue marks
indicate traditional incubators, and two-colour marks (only in Minas Ge-
rais) indicate locations with both types of incubators.

Table 3.1 presents the distribution of the interviews per geographical
location, type of business incubator and category of interviewee. Alt-
hough the research was delimited to traditional and technological incuba-
tors, two mixed incubators were included in Minas Gerais, in order to
investigate the evolution of low R&D-intensive start-ups in that State. In
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one case, although the incubator manager reported that it had become
technological after a revision of its strategy, it is classified as mixed here,
since the start-ups interviewed are low R&D-intensive and were incubat-
ed before this change. The number of interviews was balanced per type
of incubator, considering the peculiarities of each State.

Map 3.2
Geographical location of the areas investigated and geographical
distribution of the business incubators

Sao Paulo State® Minas Gerais State °

Source: *Wikipedia; ®Google Maps and the author’s itineraries.
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Table 3.1
Distribution of the interviews
State Type of Bl Bl (n/N) Interviews Count
w
2
+
pr| 818 3
Q = - © [7])
onw | B El o
So| 5| T | L
ss| 2| 8| §
=0 | £ (G) o
Traditional 6/36 6| 11 7 1 25
SP (9 of 28 sub-regions)
Technological 4/20 | 4+1 9 4 | 2 20
Total 10/86* 11 20 11 3 45
Technological 5/15 | 3+2 6 6 1 18
MG (3 of 12 sub-regions)
Mixed/others 2/10 2 3 3 8
Total 7/25 7 9 9 1 26
RMI 1
Local Office of SEBRAE - RP/SP 1
Other interviews Local Office of SEBRAE - SP/SP (e-mail) 1
Local Office of SEBRAE - ATB/SP (e-mail) 1
SEBRAE Regional - MG (e-mail) 1
Total 5
GRAND TOTAL 76

* The difference (30 business incubators) refers to types of incubators other than traditional
and technological. **This total includes one interview that was indicated as match case, but
that was actually a graduate from another business incubator.

Source: Fieldwork.

Table 3.1 details the demographic and economic characteristics of
each municipality. In general, each city has one incubator. However in
Minas Gerais there are two cities with two incubators each. In Santa Rita
do Sapucai, one incubator is part of a private institute and the other be-
longs to the local government. In Belo Horizonte, one is part of a foun-
dation for information technology and the other is part of a federal uni-
versity. The highlighted rows indicate technological incubators and
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incubators 16 and 17 are mixed (the 17" is the one that recently changed
into technological).

Table 3.2
Local context of business incubators
(Bl 1-10 are in Séo Paulo and 11-17 are in Minas Gerais)

o municpay  Popue GOPper  "oilT BIERT senvce
(% active) (% fixed)
01 Botucatu 130348 19054 (9;B%3 (5537123) 53,27
02 Jaborandi 6715 9446 o 4}19%7) (7776;157) 59,42
03  Olimpia 50602 16404 (971’2)77‘; ( ;g’%%‘; 61,75
04  Penapolis 59597 16389 (972;473 (;(i?)%(; 75,14
05 parra 36214 12018 (%;6576(; (;(5’18822) 70,29
06 :(g\r/iozonte 36271 16840 (961,%‘11‘; (717,16272) 68,99
o7 e 673396 20044 ( 9263‘;%‘; (ng%ig 61,41
08  Rbeirao 563107 23692 (9370’ 1015‘; (2217%383 81,55
09  Campinas 1064669 26133 (;;%%1) fgg‘}g 73,44
10 SioPaulo* 11037593 29394 532?9303) 5(25‘223 77,9
PR T
12 ltajuba 90225 13377 (973’32%‘; (g%‘f,g 57,86
TP R S
16 rarosde 139841 10670 o :‘;31) (5’527‘12) 69,78
17 Uberlandia 634345 20520 (9251‘;%2) (153%%? 71,36

*Capital cities.
Source: IBGE Cidades, 2009.
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Table 3.2 shows that:

» City population sizes range from 6.715 to 11.037.593. The average
population, excluding the outliers (Sao Paulo and Jaborandi), is
459.029.

® The average GDP per capita is 17.755 Brazilian reais (~8.293 Eu-
ros'?); excluding outliers the average is 17.498 (~8.174 Euros).

" In all cities, more than 94% of the enterprises are active, according to
IBGE-Cidades (IBGE, Directory of Research, Coordination of Na-
tional Accounts,System of National Accounts 2009).

* In most cities, the rate of employment for those with a monthly in-
come (referred to as “fixed” or “registered” jobs) is above 80%, ex-
cept for Jaborandi (77,2%) and Novo Horizonte (71,7%).

= Services is the economic sector that contributes the most to the GDP
in all cities, ranging from 52,95% in Santa Rita do Sapucai to 83,04%
in Belo Horizonte.

Packages of services provided

All but one business incubator provides operational and strategic ser-
vices (Altenburg, Stamm 2004)."” Operational services include office and
working space for each start-up (variable in size), shared infrastructure
(i.e., meeting rooms, cafeteria/kitchen, building maintenance), business
facilities (i.e., secretary, security), and informational facilities (i.e., inter-
net). Entrepreneurs pay fees below market prices, which can be take the
form of a regular monthly payment and a shared variable amount to cov-
er facility expenses. Only one business incubator does not charge, and
another one has layered values according to the amount of time spent
using in the business incubator facilities (from very low fees to gradually
reaching market prices).

In relation to packages of strategic services, despite variations be-
tween incubators, two main categories are highlighted by the entrepre-
neurs: entrepreneurial formation and networking. Other types of services
are financial support to participate in fairs or to access/develop technol-
ogy, credibility that facilitates access to the market, conflict management
and access to critical information that is too expensive or not available
on the market. The distribution of these services is shown in Table 3.3.
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Table 3.3
Strategic services provided by the business incubators (n=49 entrepreneurs)
Type of Strategic services Count
resource
Conflict Mediation between associates in conflicting situations (i.e., 2
management joint venture breakdowns)
Credibility The Bl “brand” facilitates entry in the market (i.e., buyers, 5
investors) and access to credit (bank loans)
Entrepreneurial ~ Regular consultancy (mostly on finances and marketing) and 32
formation specific consultancies (tailor-made)
Courses and trainings on specific issues (i.e., cash flow, 13
price formation, marketing, application for governmental
funds)
Regular monitoring and continuous support in managerial 4
issues (i.e., contract management, establishment of part-
nerships)
Guidance to elaborate a business plan 3
Redefinition of the product/service or even of the focus of 3
the business
Learning environment for networking and cooperation 2
among incubatees
Financial sup- Support to participate in business fairs (opportunities for 10
port sales, benchmarking, business-related networking); or to
R&D (technical visits, innovation nucleus)
Information Access to critical information that would be otherwise too 2
expensive or not available on the market
Networking Mediation between start-up and investors (organization of 5
venture capital events)
Mediation between start-up and regulation organs 4
Access to buyers or mediation between start-up and buyers 4
Mediation between start-up and university/research centre 3
Mediation between start-ups towards business-network for- 2

mation and access to business association

Mediation between enterprise and government

Source: Fieldwork.

Items related to entrepreneurial formation, reported 57 times, include
regular consultancy, and courses and trainings. Most of the incubators
offer monthly assistance by finance and marketing consultants, who de-
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sign tailor-made competence development programmes, in general based
on a general competences programme designed by SEBRAE. Other
consultancies may depend on entrepreneurs’ demands (e.g., legal or de-
sigh consultant) and vary substantially. Courses focus on managerial
competences (i.e., break-even point, how to apply for public calls), tech-
nical knowledge (i.e., cash-flow, venture capital), entrepreneurial attitude,
and how to take calculated risks (the most quoted course is
EMPRETEC, by SEBRAE).

Networking services are reported 19 times, with specific items show-
ing that business incubators mediate contacts between incubatees and
several other actors, from private investors (exclusively for technological
incubators), to governmental agencies, research centres, buyers and other
incubatees. Although networking does not figure amongst the services
provided by business incubators either in ANPROTEC’s reports, incu-
bators” websites, or even by most of the managers, this is the second
most important category of strategic services provided by business incu-
bators, from the entrepreneurs’ viewpoint. As discussed in previous
chapters, networking is complementary to the development of internal
competences and is critical to promote access to suppliers, buyers, inves-
tors, technology, and other resources that are critical to the firm’s sus-
tainability.

Entrepreneurial formation and networking empirically strengthen the
concept of business incubators as learning settings. Moreover, for those
learning needs that are more often shared among entrepreneurs and rec-
ognized by incubators’ managers, formal training represents a cost-saving
solution to accommodate and prevent critical learning episodes. Howev-
er, for daily needs, specific CLEs, and checking and balances of one’s
performance as entrepreneur, regular informal exchanges seem to be key.

It is noteworthy that these two processes of learning (formal and in-
formal) interact with each other in different ways. Informal learning can
happen during a formal seminar or course when entrepreneurs share
their experiences (Eraut 2004). Also, informal exchanges can evolve into
formal business relationships depending on the degree of complementa-
rity between resources and the entrepreneurs’ competences.
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Selection criteria for new incubatees

In relation to criteria of selection, the requirements for most of the incu-
bators are very similar. Following public calls by the incubator, entrepre-
neurs apply with a business plan, which is selected by a council formed
by the incubator’s manager and the programme partners.

It was observed that selection criteria evolve according to previous
rates of success and failure, mainly in the first years of the business incu-
bator’s operation. Managers that have been in the same incubator since
the beginning, report learning episodes at the level of the incubator in
relation to how to select the best applications. This information, gath-
ered from interviews with managers of individual incubators, coalesces
with the overall assessment of the administrative manager of RMI about
the process of incubator maturity. He states that the critical point is
when the first group of start-ups graduates, two years after the call for
applications. The issue of survival rates per incubator’s stage of maturity
appears as an important topic for future research, but it is beyond the
scope of this thesis.

Partnerships

The establishment of partnerships to sponsor and provide services is
another key factor to the survival of business incubators.

Figure 3.1 presents the participation of each partner per type of business
incubator, indicating that:

» SEBRAE is a key partner, providing financial resources and indispen-
sable experts for the majority of the businesses. It has stronger partic-
ipation in traditional and mixed incubators;

* Local governments are most often responsible for providing econom-
ic resources, also considered more important to traditional and mixed
incubatorts;

* Universities and research centres have no role in partnerships with
traditional incubators but are essential for technological and mixed in-
cubators — in the latter, for higher R&D-intensive start-ups;

" The core group of support actors for traditional incubators are
SEBRAE and the local government; whereas for technological incu-
bators the set of actors is broader and their relative importance is al-
most evenly spread.
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Figure 3.1
Business incubators’ partners per type of incubator
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Source: Fieldwork. Interviews with business incubators’ managers and documentary search on
public relations material and websites of business incubators.

Who the managers are

To conclude the characterization of these 17 business incubators, a brief
description of the profile of the managers is provided (see detailed in-
formation in Appendix 2). Managers are key actors for networking, since
they are act as the hub between support institutions, service providers,
government agencies, other incubators and incubatees. They play a criti-
cal role inside the business incubator, in setting up an environment of
cooperation between incubatees, and being in close contact with entre-
preneurs’ needs to arrange services accordingly.

The educational background of these 17 managers, per type of incu-
bator, is:

* Traditional incubators: one agronomist engineer, one business man-
ager and one biologist.
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" Technological incubators: two with higher education (the area was
not defined), two engineers, one engineer specialized in strategic busi-
ness management, one engineer and business manager, two business
managers, one master in a non-declared area, and one lawyer special-
ized in the management of technological innovation.

" Four of them did not refer to their educational backgrounds and this
information could not be found via other sources.

* The majority of the managers (11 out of the 17) have worked for the
incubator for at least 5 years; some of them are also its founder.

The role of the incubator’s manager in setting up a learning environ-
ment is so strong that in three incubators in which there was a frequent
turnover in the position of manager, entrepreneurs report low or nega-
tive impacts of the incubator on the evolution of their start-ups. This is
not to say that the manager is the only person responsible for the ser-
vices provided by the incubator, but it seems that stability at the incuba-
tor’s management level signals some degree of quality and continuity in
the services provided, in the networks established with suppliers and
support institutions, and a legitimacy for performing mediation roles be-
tween incubatees and other actors, such as banks, university laboratories,
etc. Some evidence is provided by an entrepreneur, when she describes a
negotiation event between the incubator manager and the municipality to
organize an exposition that included sales:

The knowledge he has, he is always willing to pass on. [...] Whatever you
need, you go to him and tell him; he gets it. He offered us, once, some
rooms to have an exposition. This was also very good, because we had too
much in stock. It was for... sales (Firm07, §170).

However, the role played by managers is embedded and constrained by
the network of support institutions, especially the managerial institution
(in this case, the university). As the quotation below shows,

So, unfortunately, the partners do not embrace the incubator as a viable
project. [In a meeting with various incubation partners in the state| there
was everyone who takes decisions. And the incubator here was represent-
ed by its manager, who did not have any decision-making power in rela-
tion to the other partners (Firm38, §{150).
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3.4 The start-ups

This section presents the characteristics of the 43 valid cases, for the
analysis in Chapters 4 and 5. Remaining cases were discarded due to
poor data, i.e., in one case there were confidentiality issues which made
inclusion impossible; in two cases interviews were scheduled by the in-
cubator but it turned out that these businesses had joined the pro-
gramme too recently, and there was one associated business that had al-
ready been in the market for about 15 years. In addition to this, as briefly
pointed out earlier, the selection of a resource-rich region did not facili-
tate accessing matched-pair cases as expected. For the small number of
interviews obtained, fair comparisons between incubation and non-
incubation cases were not possible, so these interviews are not consid-
ered for the analysis of CLEs and pathways. Figure 3.2 characterizes the
final database. Appendix 3 details some key attributes of each start-up.

Figure 3.2
Number of start-ups in the final database

' =~
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Chapters4 &5

The results of 43 business start-ups that were incubated or recently
graduated from 15 business incubators,'* are presented in Chapters 4
(CLEs) and 5 (pathways). This section describes the characteristics of
these businesses based on a set of firm and market characteristics, in-
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cluding type of economic activity, type of market, R&D-intensity, and
type of business incubator.

The classification of economic activities used here follows the ISIC
(International Standard Industrial Classification of All Economic Activi-
ties) Rev. 4 (United Nations 2008). The three economic activities are
manufacturing (n=24), information and communication (n=11), and
professional, scientific and technical activities (n=8), as shown in Table
3.4. The majority of these manufacturing enterprises are concentrated in
the in Sdo Paulo State (mainly textiles and footwear). This is to be ex-
pected due to the strong industrial tradition of the region IBGE, Direc-
tory of Research, Coordination of Industry 2008). In Minas Gerais, there
was a better balance between manufacturing (mainly products based on
electric or electronic systems) and information and communication activ-
ities (websites, software development). Appendix 4 presents a list of all
participants in the study with their correspondent categorizations of in-
dustrial activity and type of market."

Table 3.4
Characteristics of the business start-ups (n=43)
Start-up characteristics Values (%)
ISIC Rev. 4
Manufacturing 55,8
Information and communication 25,6
Scientific and technical activities 18,6
SNA
Capital goods 25,6
Consumption goods 25,6
Business services 23,3
Intermediate goods 20,9
Final consumer services 4,7
OTHERS
Years in operation mean 3,8
(SD) (1,9)

Table 3.4 also shows the distribution of cases per type of market,
based on the SNA (System of National Accounts). There is an even dis-
tribution of cases in the first four categories in the Table, except in final
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consumer service, which only includes two enterprises. As expected, Sao
Paulo has a higher number of start-ups producing intermediary and con-
sumption goods than Minas Gerais, due to its higher industrialization
level and bigger consumer market.

Start-ups were also compared in terms of R&D-intensity and type of
business incubator to which they were linked. Since some start-ups have
more than one product or service and they may differ in terms of R&D-
intensity, the analysis considered only the core product or service; the
one corresponding to the business plan upon enrolment in the pro-
gramme. Results show that none of the traditional or mixed incubators
host start-ups performing high R&D-intensive activities; whereas 62,5%
of the technological incubators host high R&D-intensive start-ups (X° (1,
n=43)=18,24, p<0,01). These figures are consistent with the target
groups of each type of business incubator. An important remark is that
some low R&D-intensive activities within technological incubators still
have a heavy technological background, such as start-ups designing in-
tranets. Yet these they are categorised as low R&D-intensive start-ups
because the technology they use is well-developed and the start-up does
not have to invest in R&D to create products.

Next, the relationship between R&D intensity and initial financial re-
sources is examined. Initial financial resoutrces refer to the number of
types of financial sources, rather than the specific amounts available for
investment in the business. It is considered here that, at the outset of a
business, types and diversity in sources of finance are more important
than amounts per se, since more sources might signal stability of inflows
and, therefore, influence the evolution of pathways. Results show that 32
start-ups (74,4%, non-sig. difference between levels of R&D-intensity)
counted on only one source of finance, with the entrepreneur’s own re-
sources being the most common source. This result corroborates
SEBRAE’s findings, in which more than 88% of start-ups relied on the
entrepreneur’s own resources for fixed investment and working capital
(SEBRAE 2007). However, when looking more closely into types of
sources, significant differences appear, with low R&D-intensive start-ups
relying more on the entrepreneur’s own sources, and entrepreneurs in
high R&D-intensive activities relying on grants and sales of secondary
products or services (X° (1, n=43)=25,12, p<0,01). Qualitative differ-
ences appear in the analysis of pathways (Chapter 5), since these initial
sources of finance will inform different typical pathways.



Business incubators, start-ups and entrepreneurs 113

Another important aspect with which to characterize these start-ups is
an analysis of the richness of their initial institutional setting. Here, the
institutional setting is measured by looking at the size of the network,
which indicates a diversity of actors. Results show that there is no signif-
icant difference per level of R&D-intensity, since both groups have be-
tween two and four types of actors in their initial networks. In-depth
analysis considering different types of actors and resources exchanged
within these networks, as well as comparisons between initial and current
settings are discussed in Chapters 4 and 5.

The last descriptive analysis at the level of the start-ups explores the
initial market characteristics in terms of market coverage. Table 3.5
shows the size of the market of these start-ups in four levels: local, re-
gional, national, and international, again splitting the start-ups per R&D-
intensity. These categories correspond to the expected or estimated size
of the market at the beginning of the business.

Table 3.5
Distribution of cases per R&D-intensity and initial size of the market (n=43)
Size of the market
Local Regional National International
(n=10) (n=12) (n=18) (n=3)
Low R&D-intensity 80 100 38,9 33,3
High R&D-intensity 20 0 61,1 66,7

X% (3, n=43) = 14,19, p<0,01

Results indicate that the local and regional markets are predominantly
marketed by low R&D-intensive start-ups; whereas the national and in-
ternational markets are the aim of high R&D-intensive start-ups. These
figures corroborate distinctions between traditional and technological
business incubators, in relation to their main objectives and the types of
businesses they target and select. Changes in the size of the market over
time and for different products and services are part of the analysis of
pathways in Chapter 5.
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3.5 The entrepreneurs

Brazilian data show that 79% of the entrepreneurs in 2005 had pursued
higher education though not all had completed it; 51% had work expe-
rience in private enterprises, 60% had some experience in their business
area before starting new venture and 60% were pull-entrepreneurs
(SEBRAE 2007). The same report indicates that full dedication to the
business is critical to survival: once 70% of the active businesses had
been run by fully dedicated entrepreneurs since the first year, compared
to only 42% of the failed businesses. The most important knowledge
areas pointed out by entrepreneurs in this survey were planning, enter-
prise organization, marketing, sales, human relations and financial analy-
sis.

In this study, most of the entreprencurs (84%) started a business
driven by the identification of an opportunity. This high percentage of
pull-entrepreneurs, much higher than national figures, illustrates their
motivation to grow and, in consequence, an increased probability of
searching for specialized BDSs, such as business incubators. In addition
to this, the majority of cases had no entrepreneurial experience or role
models before starting the business (56% of 43 entrepreneurs). For those
who had role models, none of them were in the same area as the start-
up. None of the 43 start-ups were family businesses either. Only 16%
(seven entrepreneurs) had experienced some formal entrepreneurial edu-
cation in the form of courses on entrepreneurship and/or patticipation
in business fairs with business ideas at the college or university. This pro-
file is distinct from the literature on entrepreneurship, in which family
businesses, role models and expertise have played a major role (e.g,
Praag 1999, Madsen, Neergaard et al. 2003).

Almost half of the entrepreneurs had higher education degrees and
professional experience in the same field as the start-up, but these two
factors do not correlate (p>0,05). Note that tertiary education and no
professional experience are moderately correlated (r°=0,27, p<0,01), re-
flecting those start-ups initiated by recently graduated engineering stu-
dents. Another large group is formed by entrepreneurs with professional
experience: those with some initial knowledge on production, market,
etc. However, this professional experience in the same field is based on
specific activities performed in previous employment. Professional expe-
rience in management appeared in only one case.
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These main demographic characteristics are displayed in Table 3.0.
Whenever possible, data from SEBRAE (2007) is used for comparative

purposes.

Table 3.6
Characteristics of the entrepreneurs (n=43)

Entrepreneurs’ characteristics

Values (%)

Opportunity vs. survival entrepreneurship

Pull-entrepreneurs (driven by business opportunity)? 83,7
Entrepreneurial experience

No entrepreneurial experience 83,7
Role models

Absence of entrepreneurial role models 55,8
Entrepreneurial education

Yes - undergraduate and/or graduate levels 16,3
Educational level

Tertiary education® 46,5

Not mentioned/Secondary education 18,6

PhD degree 23,3

MA degree 11,6
Professional background

Work experience in the same field® 48,8

No work experience 20,9

Work experience in a different field® 16,3

Academic career 14,0

SEBRAE (2007):
3= 60; °= 79 (and higher education);

¢ = 60 (knowledge of that type of business); ¢ = 51 (or same field)

The high percentage (64%) of entrepreneurs with previous work ex-
perience in the same or a different field can also provide important con-
ditions that are conducive to an entrepreneurial career (Audia, Rider

2005, 26):

* FExposure to information that may signal the existence of entrepre-
neurial opportunities (e.g., new technologies, unmet customer needs);
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" Opportunities to perform roles useful to running entrepreneurial or-
ganizations, so that employees build confidence in their ability to set
up a new organization by themselves;

* Contact with colleagues in other functional areas with whom employ-
ees might form founding teams;

* Direct access to key resource providers such as suppliers, customers,
or investors who might be willing to support a new venture.

Table 3.7
Entrepreneurial characteristics and R&D-intensity of start-ups’ activities
(n=43)
RE&D-intensity (%)
Entrepreneurs’ characteristics Low High
(n=28) (n=15)

Opportunity vs. survival entrepreneurship*

Pull-entrepreneurs (driven by business opportunity) 89,3 73,3
Entrepreneurial experience*

No entrepreneurial experience 78,6 93,3
Role models*

Absence of entrepreneurial role models 50 66,7
Entrepreneurial education*

Yes - undergraduate and/or graduate levels 17,9 13,3
Educational level (X* (4, n=43) = 14,16, p<0,01)

Tertiary education 53,6 33,3

PhD degree 7,1 53,3

MA degree 10,7 13,3
Professional background (X? (3, n=43) = 13,65, p<0,01)

Work experience in the same field 57,1 33,3

No work experience 21,4 20

Work experience in a different field 21,4 6,7

Academic career 0 40

* Values for x* are non-significant.

Further, it is interesting to analyse these entrepreneurial characteristics
in relation to some start-up characteristics, i.e., R&D-intensity, type of
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business incubator, and initial financial resources. Table 3.7 presents the
cross-tabulation of entrepreneurial characteristics and R&D-intensity.
Entrepreneurs in both low and high R&D-intensive start-ups have sim-
ilar profiles in relation to being pulled by business opportunities, lacking
entrepreneurial experience, entrepreneurial role models, and entrepre-
neurial education. Differences appear in terms of educational level and
professional experience, with those entrepreneurs engaged in high R&D-
intensive activities characteristically having PhD degrees and originating
from academic careers, whilst entrepreneurs engaged in low R&D-
intensive activities tend to have Bachelor degrees and work experience in
the same field as the start-up (correlation coefficient between the two is
non-significant).

Next, entrepreneurs’ characteristics are compared per type of business
incubator (Table 3.8). This analysis profiles entrepreneurs that are more
typical of each incubation model and can be interpreted as a proxy for
the demand that goes to each incubation model. Entrepreneurs in tech-
nological incubators tend to have less entrepreneurial experience and
fewer role models; nevertheless, they can count on a more formal entre-
preneurial education. Profiles differ, again, in terms of education and
professional background, with traditional incubators characterized by
entrepreneurs with BAs; whilst technological incubators include higher
education, MA, and PhD degrees. In relation to professional back-
ground, entrepreneurs in traditional incubators tend to have work expe-
rience in either the same or different fields; whereas technological incu-
bators generally have entrepreneurs experienced in the same field,
without work experience or originating from academic careers.

The last analysis of characteristics of entrepreneurs considers the ini-
tial sources of finance. Table 3.9 shows that profiles are similar for type
of entrepreneurship, lack of entrepreneurial experience, absence of role
models, and educational level. Significant differences appear in relation
to professional background, with those beginning with one source of
finance having work experience in the same field, whilst those counting
on two sources of finance typically have no work experience or originate
from academic careers. These two sources of finance are commonly fam-
ily and sales of secondary products or services.
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Table 3.8
Entrepreneurial characteristics and type of business incubator (n=43)
Business incubator (%)
Entrepreneurs’ characteristics Traditional | Technological
(n=19) (n=24)

Opportunity vs. survival entrepreneurship*

Pull-entrepreneurs (driven by business opportunity) 89,5 79,2
Entrepreneurial experience (X* (1, n=43) = 5,85,
p<0,05)

No entrepreneurial experience 68,4 95,8
Role models (X* (2, n=43) = 6,07, p<0,05)

Absence of entrepreneurial role models 42,1 66,7
Entrepreneurial education*

Yes - undergraduate and/or graduate levels 5,3 25
Educational level (X* (4, n=43) = 15,80, p<0,01)

Tertiary education 57,9 37,5

PhD degree 5,3 37,5

MA degree 0 20,8
Professional background (X* (3, n=43) = 13,52, p<0,01)

Work experience in the same field 68,4 33,3

No work experience 5,3 33,3

Work experience in a different field 26,3 8,3

Academic career 0 25

* Values for x* are non-significant.

An interesting result in relation to education is that 37% of the entre-
preneurs increased their initial educational levels following the start of
their business. Most of these entrepreneurs reported that more schooling
was vital to develop further competences and better run the business,
thus the focus on business management courses and specializations in
knowledge management. Others completed the undergraduate or gradu-
ate courses they were engaged in at the start of the business.
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Table 3.9
Entrepreneurial characteristics and initial financial resources

Sources of initial
Entrepreneurs’ characteristics financial resources
One (n=32) Two (n=11)

Opportunity vs. survival entrepreneurship*

Pull-entrepreneurs (driven by business opportunity) 81,2 90,9

Entrepreneurial experience*

No entrepreneurial experience 78,1 100

Role models*

Absence of entrepreneurial role models 50 72,7

Entrepreneurial education (X* (1, n=43) = 4,38, p<0,05)

Yes - undergraduate and/or graduate levels 9,4 36,4

Educational level*

Tertiary education 43,8 54,5
PhD degree 21,9 27,3
MA degree 9,4 18,2
Professional background (X* (3, n=43) = 9,44, p<0,05)
Work experience in the same field 59,4 18,2
No work experience 12,5 45,5
Work experience in a different field 18,8 9,1
Academic career 9,4 27,3

* Values for x* are non-significant.

3.6 Conclusion

Business incubators mobilize, catalyse and make available resources
through operational and strategic services. However, the provision of
these services is constrained by the institutional environment, i.e., devel-
opment policies at the national and sub-national levels. Despite the small
number of participants here, they are good qualitative representatives of
the general context, for instance, in relation to types of services provided
by business incubators and the relative importance of partnerships with a
wide range of institutions. Business incubators selected here represent
the most common types found in Sio Paulo and Minas Gerais States.
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Within this context, a new argument redefines business incubators as
learning settings. A combination of formal and informal learning pro-
cesses makes business incubators a distinct type of BDS since planned
learning and informal exchanges are concentrated in the same space on a
daily basis. It is important not to take for granted that informal learning
will happen spontaneously, as a positive externality of the agglomeration
of entrepreneurs. Business incubators in general and business incubator
managers in particular, have an active role in creating an environment of
trust and cooperation for these exchanges (e.g., Corradi 2012). In this
regard, informal learning processes have become a kind of ‘invisible ser-
vice’ as discussed in Chapter 6.

The chapter also discusses the channelling of governmental financial
resources to high R&D-intensive start-ups, for product development and
improvement of managerial competences. Low R&D-intensive start-ups
rely mostly on their own resources and on indirect support. This scenar-
io raises two questions. First, would the availability of credit smooth
these first two years if entrepreneurs could access small loans to set up
the business? Second, would the financial system be interested in creat-
ing a set of conditions to reduce risks of default by business start-ups so
they could be supported during the most uncertain phase: and if so, how
could incentives to entrepreneurs and to banks be balanced out?

The literature partly helps in answering the first question by showing
that the development of firm capabilities can be more critical than the
availability of financial resources to the growth of businesses (e.g., Hor-
miga, Batista-Canino et al. 2011). This does not mean that financial re-
sources are not critical, but that there are cases in which these resources
would not have prevented failure. What is missing, then, is some assess-
ment tool or system of guarantees that could be used by the financial
system to select those entrepreneurs with learning capabilities to manage
resources well. In relation to the second question, the cases studied used
network-based strategies to circumvent bank requirements. For instance,
parents of the entrepreneurs sign as guarantors of bank loans, the par-
ents being the ones able to fulfil the banks’ requirements. Other entre-
preneurs counted on the incubator manager to mediate between them-
selves and bank managers. The latter case uses the bank’s trust in the
incubator’s manager as an informal guarantee of the trustworthiness of
the entrepreneur. However, a complete response to these questions re-
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quires empirical enquiry and pilot interventions for different profiles of
entrepreneurs and start-ups.

The section about start-ups showed that the distinction between low
and high R&D-intensity seems to be important to profile entrepreneurs
and resources within either the traditional or the technological incuba-
tion model. High R&D-intensive start-ups start with initial networks that
are more diverse than those of low R&D-intensive start-ups. Moreover,
they require a broader institutional setting in which multiple actors are
needed for the provision of different resources. This broadness is also
reflected in the market coverage of high versus low R&D-intensive start-
ups, with the former aiming at national and international markets and the
latter at local and regional. This configuration of factors may justify the
high level of governmental investment in high R&D-intensive start-ups,
to ensure that their higher demands for financial and institutional re-
sources to create technological development are attended to.

However, a significant group of start-ups is left out. Low R&D-
intensive start-ups are those with higher opportunities to have an impact
on local economic development, since they attend the needs of and
stimulate the local market (as both suppliers and buyers) and generate
income and capabilities for the local labour force. Hence, low R&D-
intensive start-ups are embedded in the local and regional institutional
environment. The resources they use, the outputs they produce, the net-
works they establish, are all rooted in local and regional institutions and
markets. High R&D-intensive start-ups, in turn, are born in nationwide
networks, with employees recruited nationally. The complexity of skills
they require cannot be overcome by on-the-job training as is possible in
low R&D-intensive start-ups.

In relation to entrepreneurial profiles, the chapter showed that entre-
preneurs here have a profile similar to that described by SEBRAE (2007)
in terms of educational level and professional background. As expected,
there are profile differences between those engaged in low versus high
R&D-intensive activities, those who apply for traditional or technologi-
cal business incubators, and the initial sources of finance. An interesting
result is that sometimes the lack of role models and entreprencurial ex-
petience were compensated for by formal entreprencurial training. This
finding points out that, although the literature highlights the importance
of role models, entrepreneurs can also be ‘formed’ or ‘educated’ to de-
velop their creative or innovative ideas into new businesses.
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Notes

! The last of these annual reports was published in 2006; data for 2007 was ob-
tained during fieldwork and has not been published. No further reports are avail-
able.

2 Recent verbal information from SEBRAE states that these numbers have
changed considerably but official statistics are not yet available. Nevertheless, for
the objectives of this study, the institutional environment at the time of the field-
work is the most important in contextualizing this study.

3 The minimum wage in 2007 was 380 reais, 1 real corresponding to 2,48 euros.

4 A check on the invoice figures of these three firms, available online, showed
that two of them invoiced 730 million reais in 2008 and the third invoiced 244,5
million reais in 2007 (in 2008 this company was sold to another enterprise). Alto-
gether, it is possible to estimate an invoice of around 1 billion reais (approx. 308
million euros at 2009 conversion rates, when the interview was conducted). Yet,
these three firms alone represent 62,5% of the estimated invoice for the group of
graduate start-ups.

5> The maturity phase is defined by Lichtenstein and Lyon (2006, 379) as the one
in which the firm “has successfully achieved the advantages of size and stability, a
strong market position (e.g., share of the market), a strong level of profitability,
positive cash flow, and a strong management team with an effective system of
controls in place.”

6 A recent effort to simplify these categories is found in the ANPROTEC/
MCT report (ANPROTEC, MCT 2012), which defines three categories: solidati-
ty economy incubators, technology-based business incubators, and business in-
cubators with a focus in traditional products and technologies. Nevertheless, this
study kept the categorization in use at the time of the fieldwork.

7 Nsio PaulU:86; NMinas Gerais=25.

8 Note that in the Brazilian nomenclature, the term wicroenterprise corresponds to
formal small enterprises, and the term swall enterprise corresponds to the small to
medium-sized enterprises in the international literature (e.g., Brasil 2006, Far-
bman, Lessik 1989).

? Note that participation in PRIME was not a selection criterion for interviewees
for this study. However, it cannot be assured that participation in PRIME did not
influence the managers of bigger incubators when they indicated possible inter-
viewees by managers of bigger incubators. This is not the case with smaller incu-
bators, since all start-ups that fit the selection criteria were interviewed. From the
15 interviewees developing some activity with a higher degree of R&D-intensity,
10 were contemplated by this programme.
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10 Data available at FAPESP (2012) show 963 concluded projects, 118 ongoing
projects, 1719 concluded fellowships and 71 ongoing fellowships, in November
2012.

11 Fieldwork information obtained from SEBRAE/SP (by e-mail).
122009 conversion rates.

13 The exception is the agribusiness incubator, in which there are no resident en-
terprises, since this incubator attends farm-based businesses. In this case, all ser-
vices are strategic.

14 Two incubators were dropped. One is in the agribusiness sector and was dis-
carded because of its peculiarities, i.e., incubation model (non-resident), and char-
acteristics of the business (family business that had just recently started some
manufacturing activities). The other was dropped because contact was interrupt-
ed after the manager was dismissed.

15 When the start-up produces more than one type of good, the most important
at the time of the interview was used for its categorization.



Critical learning episodes

When an individual faces a difficnlt situation and needs to make a precise choice, or
elaborate a strategy, the challenge is to be able to implement a solution that will not
be the fruit of past learning only. The act of inventing then rests on analogies and ac-
tion combined with intuition and reason (Lazaric, 2008, 214).

This chapter is based on storylines narrated by entrepreneurs-founders
of 43 business start-ups. It is organized into three studies. Study 1 is
methodological and aims to explain how critical learning episodes can be
identified in entrepreneurs’ narratives. This study presents descriptive
quantitative results for the main types of critical learning episodes and
analyses them in the light of a set of explanatory variables. Study 2 pro-
vides an in-depth examination of the internal dynamics of CLEs accord-
ing to the sequence of steps described in the analytical framework. These
analyses show how the cycle need-acquisition-transformation of re-
sources takes place across these critical learning episodes. Moreover,
Study 2 provides an empirical check on the analytical framework, result-
ing in theoretical refinements. Study 3 focusses on two dimensions of
these learning processes: use of resources and networking. The former is
discussed theoretically and empirically; the latter provides a longitudinal
take on changes in network configurations in two points in time.

The conclusion resumes the key points of the chapter in terms of the
internal dynamics of CLEs. It discusses the relationships between differ-
ent phases of a CLE and the intricate role of cognitive, social, and prac-
tical dimensions in the formation of organizational routines. The conclu-
sion tackles the dynamics of declarative and procedural knowledge and
how these can affect the potential for organizational change, the role of
managerial competences to deal with critical events, the importance of
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the creation of resources, and the process of embeddedness in business
incubators’ networks.

4.1 Study 1: Identification of critical learning episodes

Study 1 describes the data collection process and the procedures used to
identify sub-plots in the entrepreneurs’ narratives that characterize land-
marks in the evolution of their business. The primary material, therefore,
is the semi-structured interviews (Appendix 1), in which entrepreneurs
tell the story of the business, highlighting those events that were critical
because, to cope with them, entrepreneurs had to search for new
knowledge and resources. This type of interview, based on critical events
that are perceived to have strongly impacted on routines and practices,
and that required more knowledge or skills than before, are a common
research technique to investigate informal learning processes (e.g., Eraut
2004).

Most interviews were individual, except in two cases, in which two
members of the team of associates were present and complemented each
other’s narratives. The thread at the start was “Please, tell me the story of your
business based on those episodes that marked the trajectory of the start-up; think of
episodes that show critical changes in the way of doing things in the firn”’. This
thread was rephrased according to the flow of the initial rapport, though
always referring to the two ends of a CLE: first the triggers of critical
events, and at the end of the process the new routines, which referred to
changes in the activities, identity, main purpose of the firm, etc. This
question is purposefully leading, since the objective of the study was to
fully understand these critical learning events. It was also important to
make clear to the interviewees that there was no expectation of collecting
only the successful part of their business stories, especially because in the
last two years before this fieldwork SEBRAE and the Minas Gerais In-
novation Network had produced books of success stories based on nar-
ratives of entrepreneurs (RMI, SEBRAE-MG 2007, RMI, SEBRAE-MG
2008).

Another aspect here is that these narratives are very rich in detail,
since entrepreneurs contextualized every critical event, rather them nar-
rating them as independent episodes'. There was a lot of information
about learning from non-critical events, as well as organizational changes
that took place smoothly and did not affect organizational routines.
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These details were crucial to weave CLEs within the trajectory of the
business. The few cases in which CLEs were described without this con-
textualisation had to be discarded because the data was too poor. The
essential information about every CLE was: the time frame, how the epi-
sode started, who were the actors involved and what their role was, how
the entrepreneurs searched for or found a solution, what the outcomes
were, and how they affected the operation of the business. Most of this
information was spontaneously narrated. When this was not the case, the
interviewer asked for these details.

Despite the risk of memory bias caused by salience’, the literature has
pointed out that this in fact is an advantage for studies about critical epi-
sodes, since unusual events are more easily remembered (Eraut 2004). In
addition, the internal coherence of the storylines was assessed following
these main elements: the beginning of the idea, the first steps to set up
the business, the evolution of the business based on at least two critical
learning episodes, the current status of the business and perspectives for
the future. The backbone of each storyline is its critical learning epi-
sodes. A trigger and the new organizational routines constitute the
boundaries of a CLE. Episodes in progress, when routines are in the
making, are reported accordingly in the results. Other issues, processes
and contextual factors help to illustrate the relationship of the start-up
with the external environment, such as sector-specific dynamics, rela-
tionships with suppliers, buyers, competitors, other incubatees. The in-
terviews provided a lot information about not only the specific charac-
teristics of the entrepreneurs, such as their educational and professional
backgrounds, their motivation for starting the business, but also about
the start-ups - such as the product, indicators of growth etc. Appendix 5
provides the final codebook from Atlas.Ti, and one diagram that exem-
plifies how codes developed from general to specific, in successive
rounds of qualitative analysis.

Triggers and new routines were used as the initial markers of a CLE.
Narratives of potential episodes often began with expressions that sig-
nalled the importance of an event. For instance, “ What indeed pushed
us ahead was, in the next year, when we went to a [business| fair”, or “But as
things evolved, in eight months’ time, there was a disagreement between me
and my associate”’; and “Our critique was accepting that in a given
time we wonld have to accept the entry of an investor”.
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Following these expressions, entrepreneurs addressed the triggers to
the episodes. For instance, “We had follow-up of the people who pro-
vide consultancy, who started passing information on”, or “Then you enter a
market, a huge market. It’s a shock. It’s quite a shock”, or “Until the end of
2006 we earned nothing. We were working 12 hours a day and earning noth-
ing’, and “To be honest, when I started, I didn’t even know that commer-
cial area, financial area existed’. Then, the identification of the end of
an episode could have two possible sets of expressions: those indicating
new routines and those indicating work in progress.

Completed episodes were signalled by the description of new rou-
tines, such as “Where did we aggregate more? I think it was in the entrepre-
neurial culture”, “Now we create our own documents, our own regis-
ters [referring to quality procedures|”, “First we established the
[business] model, then the strategies to fulfil that model. In fact it
was a gradual thing’, “ We already have a whole system of project man-
agement. We have focused on development. We have partnerships with many uni-

versities”.

Episodes in which routines were in the making were indicated by ex-
pressions such as “It’s the very beginning and all, we're in the first steps in
this parf’, “ Currently the biggest bartier is the associate having to work at
something else to be able to survive. [With subvention] you don’t need to be weaving
several other things at the same time”, “We have a problem here... of de-
mand management. We haven’t been able to attend to the demand’. 1t is
noteworthy that some of these expressions, when out of context, could
also signal a trigger, but all the ones here appeared in the entrepreneurs’
narratives as consequences of an episode.

Categorization of critical learning episodes

Once all CLEs were identified, the next step was clustering them in
comprehensive categories. This was a challenging task given the many
elements involved in each CLE, i.e., types of triggers, types of actors,
types of resources, etc. The element that worked best in highlighting the
key challenges activating a search process was the triggers, despite the
fact that they often did not reflect the main content of the episode nor
had a direct relationship with the resulting routines. Preliminary categori-
zations, based on the empirical properties of these episodes, were revised
and adjusted according to the current literature (e.g., Stretton 1999). This
first categorisation was double-blind checked by two experts from the



128 CHAPTER 4

International Institute of Social Studies. Each of them received an evalu-
ation sheet with the definitions of each category and a short description
of a sample of 56 episodes. The assessments of these evaluators were
compared and mismatches guided further reviews and the refinement of
specific categories. The final 10 categories of CLEs are defined as fol-
lows:

Access to and relationship with suppliers: refers to finding a
workable combination of quality and price from suppliers and buying
from them; it includes establishing trust-based relationships that facili-
tate negotiation and trading.

Access to technology: refers to producing new technology by de-
ploying endogenous resources (i.e., the entrepreneur’s expertise) or by
establishing partnerships (i.e., with universities or other enterprises).
It includes low and high R&D-intensive products and services, and
the development of prototypes.

Access to investment capital: refers to needing to cover high costs
of product development. It encompasses two main sources of in-
vestments: public subsidy for R&D and venture or angel capital. Each
source of investment capital has its own requirements and poses dif-
ferent demands upon entrepreneurs.

Entrepreneur-specific triggers: refers to decisions by entrepreneurs
that trigger critical learning episodes. They relate, for instance, to
needing to develop managerial skills, decisions to expand the busi-
ness, participation in university entrepreneurial programmes, etc. This
category relates to the literature on learner-induced learning, which
claims the agency of the learner to trigger a critical learning event
(e.g., Moraes, Borges-Andrade 2010). It also relates to the innovation

literature that claims the proactive role of agency to change one’s own
knowledge and to change the firm (Xu 2011).

Entry and survival in the market: this category has three dimen-
sions: entering a well-established market, entering or creating a new
market niche and surviving threats. Established markets rely on work-
ing institutions and supply and demand structures; but they also call
on the competitive differential of new entrants to attract buyers. New
markets lack market structures from both supply and demand sides,
and institutions, if existent, are incipient. In this case, accessing poten-
tial buyers, who have never heard of that innovative product or set-
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vice is the critical event. Once in the market, businesses are subject to
other critical episodes triggered by threats to survival such as the case
of episodes related to price wars and unfair competition.

= Joint venture breakdowns: refers to the dissolution of the associa-
tion between founders, triggering a reorganization of the business and
the distribution of its assets. It changes the managerial routines at var-
ious levels, since the start-up has to cope with financial and expertise
losses.

* Labour force issues: refers to a lack of skilled or specialized work-
ers, high turnover rates (i.e., attractive positions in big companies) and
poor human resources management.

* Lack of working capital: working capital is the difference between
current assets and current liabilities. For nascent enterprises, it is
common that there are no current assets other than the entrepre-
neur’s savings, triggering critical episodes to raise the needed financial
resources.

* Regulation issues: refers to dealing with compliance costs, registra-
tion costs and managing the length of regulatory procedures that im-
pact on the sovereignty of the business. Regulatory agents may be
governmental or sector-specific institutions such as ANVISA and in-
dustry or professional associations that set up standards, rules and
sanctions on economic activities.

* Other triggers: this category clusters a few other triggers not covered
by the above categories. Examples are one case of gender prejudice,
and one case of a senior executive dismissed from a multinational.

The distribution of these CLEs is presented in Table 4.1. A total of
207 critical learning episodes were identified, with an average of 3,3 dif-
ferent types of CLEs per start-up. The frequencies are ordered by de-
scendent values of the first two columns. The most common episode,
reported by 82% of the start-ups, is entry and survival in the market, ap-
pearing at least once in 25% of the CLEs. When multiple occurrences
are counted, in the last two columns of Table 4.1, this category accounts
for 36% of all CLEs. Given their prevalence, episodes triggered by need-
ing to enter and survive in the market are further analyzed in Study 3.
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Table 4.1
Distribution of CLEs in 10 categories of triggers

Types of triggers Cases Occurrences

N % N %
Entry and survival in the market 35 24,65 73 35,27
Entrepreneurial specific triggers 29 20,42 43 20,77
Other triggers 15 10,56 18 8,70
Labour force issues 13 9,15 17 8,21
Lack of working capital 10 7,04 10 4,83
Access to and relationship with suppliers 9 6,34 10 4,83
Access to investment capital 10 7,04 14 6,76
Joint venture breakdowns 8 5,63 8 3,86
Regulation issues 8 5,63 9 4,35
Access to technology 5 3,52 5 2,42
Total 142 100,00 207 100,00

Note: The first two columns of values consider one occurrence of each episode per start-
up. The other two count multiple occurrences

These categories were further clustered into five broader categories

based on the key functions of a business: market relations, production,
management and entrepreneur-specific issues. These categories are simi-
lar to those recognized in SEBRAE (2007) as being the most important
for the survival of business start-ups’. These five categories are:

Entry and survival in the market: defined as above.

Production-related issues: sum of access and relationship with suppli-
ers, access to technology, access to investment capital, labour force is-
sues, and regulation issues.

Entrepreneur-specific issues: defined as above.

Managerial issues: sum of joint venture breakdowns, lack of working
capital and some episodes from the category ‘others’ that reflected
management-related triggers.

Others: the rest of the episodes in ‘others’.

This more parsimonious clustering facilitated comparative analysis be-

tween CLEs within the analytical framework (Study 2) and the investiga-
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tion of pathways (Chapter 5). The updated distribution is presented in
Table 4.2.

Table 4.2
Distribution of CLEs in five categories of triggers
Types n %
Entry and survival in the market 73 35,27
Production issues 55 26,57
Entrepreneur-specific issues 43 20,77
Managerial issues 26 12, 56
Others 10 4,83
TOTAL 207 100,00

Values in Table 4.2 include re-occurrences of the same type of CLE
within a case. Entry and survival in the market continues to be the most
frequent trigger, followed by production-related issues, entrepreneut-
specific issues and managerial issues. The percentage of other triggers is
marginal. One example of each type of CLE is presented next in Boxes
4.1 to 4.4, following the pathway of Firm30, a start-up in the information
and communication sector.

Each box contains the theoretical elements of a critical learning epi-
sode in the first column and the empirical content in the correspondent
second column. They are ordered according to the sequence in which
these CLEs occurred:

* Box 4.1: entrepreneur-specific CLE;

* Box 4.2: entry and survival in the market;

* Box 4.3: production-related CLE;

* Box 4.4: a CLE triggered by managerial issues.

These examples show how information about each step of a critical
learning episode was organized and provide an idea about the richness of
the content that is aggregated in the analyses that follow.
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Box 4.1
Critical learning episode: entrepreneur-specific issues
Seq01 Duration: 2006-2008, focus on the core product
Topic of the Development of managerial competences
episode
Trigger and All associates in the area of IT; need of managerial competences. Ac-

initial actor(s)

tors: associates, start-up.

Resource use

Access to managerial knowledge

Learning Taking courses and seminars for the development of managerial compe-

strategies tences (human resources management, costs, finance, marketing, etc.);
consultancies (marketing and finance); and trimestral monitoring (busi-
ness incubator indicators). E.g.: elaboration and implementation of
marketing plan and sales strategies. Master degrees to cover the weak-
est areas. Interpersonal/Inter-organizational help seeking + Practical
application + Intrinsic reflection + Extrinsic reflection.

Learning Development of meaning and method.

contents

Learning Interpretation: One associate did a master programme in the production

outcomes and management of projects, and the other in knowledge management.
Network: Introductions to potential buyers by the business incubator;
exchanges with other incubatees, informally and for sales, and partner-
ships in projects.
Practices: Application of techniques of knowledge management to cope
with the loss of knowledge by high turnover of employees and interns.

Routine Technological strategies to make tacit knowledge explicit (CRN, Twik,
database of errors etc.)

Source of Business incubator, courses, seminars, incubator consultants, university

resources master courses, other incubatees

Notes The business incubation was “almost an MBA for free” (8076).
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Box 4.2

Critical learning episode: entry and survival in the market

Seq02 2006, focus on the core product

Topic of the First sales

episode

Link in the CLE complementary to Seq01, since it coincides with the development
sequence of managerial competences.

Trigger and Two very big sales right from the start. Actors: buyers, start-up.

initial actor(s)

Resource use

Creation of production conditions to cope with big sales

Learning Hiring workers, all associates dedicated to programming to develop the

strategies software and cope with delays; (later) half of the associates dedicated
to revising the business model. Interpersonal/Inter-organizational help
seeking + Practical application + Extrinsic reflection.

Learning Development of meaning and method.

contents

Learning Interpretation: “[W]e saw that the project was much bigger than we

outcomes had foreseen. We had taken much too big a step and the value was too
low for the size of it.” (8029). They saw on time that the strategy had to
be reviewed - this is when half of them stopped programming to develop
an alternative strategy.
Network: Loss of one buyer; trust-based relationship with the other.
Practices: Income enough to cover expenses; modules delivered every 6
months; creation of a web portal, in which the buyer can manage the
content.

Routine (end of 2006) Modularization of the system; easier sales and less work-
load with the web portal; partnerships for product development

Source of Buyers, associates

resources

Notes Since the second sale closely followed the first one, the entrepreneurs

did not have time to realize the scope of the project before selling it to
the second buyer.

The project that they had planned for three months in 2006 was still in
progress in 2009, with the development of one module per semester.
One buyer recommends the start-up to other buyers, working as a kind
of “partner” (8033).

About the web portal, “this is the one that provided us turnover here; it
is what gave us some breath” (§033).

The same routine was applied, with few adaptations, to the retailers’
market in 2007 and was successful. No CLEs related to entering this new
market are reported.

The fabric of software was resumed in 2009, attending to the demands
of buyers for customized software. One of the working routines is regu-
lar payments per hour of labour. “He [the buyer] has a number of hours
per month; he sends the demand and we make it [the software, the
module etc.] for him.” (8043).
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Box 4.3

Critical learning episode: production-related issues

Seq03 Since 2006, focus on the core product

Topic of the Workers’ training and turnover

episode

Link in the CLE complementary to Seq01 and Seq02 for the establishment of the

sequence first managerial routines and for the need of skilled labour that is highly
valued in the market.

Trigger and Scarce skilled labour and high turnover of trained workers. Actors:

initial actor(s)

workers, big companies. CLE initially classified as Labour issues.

Resource use

Loss of resources due to losing trained workers to big companies

Learning Training of undergraduate students to become skilled programmers.
strategies Interpersonal/Inter-organizational help seeking + Extrinsic reflection.
Learning Development of method.

contents

Learning Interpretation: Time-consuming training of workers was providing

outcomes skilled labour to big companies that offered more attractive jobs; creat-
ing a career plan to retain the best workers.

Practices: Development of their own “corporate university” with web
courses in modules that include training, testing, scoring and gradual
advance in competence level.

Routine Reduced work on training through the web training system (3 months)
followed by on the job training and effective work in gradual degrees of
difficulty; high number of interns to cope with further turnover.

Source of Workers, big companies, the training system developed by them, entre-

resources preneurs

Notes One example of labour dynamics is an enterprise from Belo Horizonte

that carried away three of this start-up’s best workers who had not even
concluded a bachelor degree. “The guy [from the big enterprise] said
like this ‘No, you finish your courses in Belo Horizonte and I’ll pay five
times more than you earn here.’ [...] These guys are very valued. So we
have big difficulties in paying. These days we already pay a lot more
than before.” (§062).

Figures show that half of the trainees remain in the firm, the other half
realize that they do not like the job. Of the half that remains, some of
them will be grabbed by big companies before they finish their bachelor
degrees. Thus, turnover of employees is incorporated into the routine.
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Box 4.4
Critical learning episode: managerial issues

initial actor(s)

Seq04 2006, focus on the core product

Topic of the Joint venture maintenance.

episode

Link in the CLE caused by Seq02, the consumption of the entrepreneurs’ time in
sequence developing the first product.

Trigger and No income for the entrepreneurs until the end of 2006 and difficulties in

keeping the joint venture going. Actors: associates. CLE initially classi-
fied as Lack of working capital

Resource use

Creation of internal organization to generate income

Learning Management of each situation to maintain the team of associates; i.e.,

strategies replacing an associate who left the joint venture by a high potential
employee; financial inputs by one associate who left the start-up for a
while for a good job at Motorola. Interpersonal/Inter-organizational
help-seeking + Practical application + Extrinsic reflection.

Learning Development of commitment and method.

contents

Learning Interpretation: Revision of sale goals to increase the entrepreneurs’

outcomes income and keep them exclusively dedicated to the start-up.
Practices: Maintenance of the structure of five associates.

Routine Clear administrative structure focused on results to generate income;
(in 2008) stable income for all associates.

Source of Associates, high potential employee in the marketing area

resources

Notes The strategy to increase the associates’ income was generating more

revenues in the start-up.

“Until the end of 2006 we were getting nothing [income]. We’d be
working twelve hours a day without income.” (8058). One of the associ-
ates “couldn’t handle it” (8058) and left the joint venture to study di-
plomacy and have a stable life.

Descriptive quantitative results

This section starts with the temporal distribution of CLEs, sequenced
according to the time when each CLE started. Figure 4.1 shows that epi-
sodes triggered by entrepreneur-specific issues predominate in the first
two sequences (Seq01 and Seq02 in the Figure), after which their fre-
quency drops considerably. Then, after sequence 2, market relations and
production issues gain importance, until sequence 6 (Seq06 in the Fig-
ure). Episodes triggered by the need to enter into and survive in the
market become the most frequent from sequence 3 and are quite steady
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across all sequences. Most of the episodes occur between sequences 1
and 5, representing 85% of all CLEs.

Analysis of the distribution of critical learning episodes also consid-
ered firm, institutional, social and individual characteristics. Figure 4.2
illustrates a pattern for five variables: R&D-intensity, region, initial fi-
nancial resources, type of entrepreneur, and type of business incubator.
The upper part of Figure 4.2, with its higher percentage of critical learn-
ing episodes, has a high concentration of pull entrepreneurs, those who
started with one source of finance (in 70% of the cases corresponding to
their own resources), and those start-ups developing low R&D-intensive
products. A mirrored result, referring to the lower percentages of CLEs,
is observed at the lower end of the figure. In the middle of Figure 4.2,
with narrower discrepancies between distributions (between 40% and
60%), are the regions of Sao Paulo and Minas Gerais and the two types
of business incubators, traditional and technological. Statistical tests
showed differences in the number of CLEs only by type of entrepre-
neur’, with pull entreprenecurs experiencing significantly more critical
learning episodes than push entrepreneurs (t(4, n=207)=2,17, p<0,05).
No significant differences were found in relation to the other pairs of
variables.

Figure 4.1
Distribution of CLEs per type and sequence of occurrence
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Figure 4.2
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Distribution of CLEs per R&D-intensity, region, initial sources of finance,

type of entrepreneur and types of business incubator
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Another interesting result shows that entrepreneurs with entrepre-
neurial experience report rare CLEs triggered by managerial issues, and
very few triggered by entrepreneur-specific issues (t(4, n=207)=9,70,
p<0,05). For CLEs related to market entry and survival and production,
however, even experienced entrepreneurs report critical events. This re-
sult suggests that managerial and general entrepreneurial knowledge from
previous experiences are an asset when starting a new business. This
previous knowledge brings in resources that are useful when dealing with
episodes that would otherwise be perceived as critical. Moreover, none
of the previous experiences were in the same type of business, which
may explain the percentage of CLEs triggered by production and market

issues.
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Figure 4.3
Distribution of CLEs per entrepreneurial experience
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The analyses described so far were based on the five categories of
CLEs that resulted from the entrepreneurs’ narratives. The cluster analy-
sis that follows provides a statistical test of this aggregation of CLEs and
explanatory variables. These variables are: type of industrial activity, type
of market (SNA), professional background, educational level, type of
entrepreneur, entrepreneurial experience, learning strategies (separately:
intrinsic reflection, extrinsic reflection, help seeking in written material,
interpersonal/inter-organizational help secking, and practical applica-
tion), new vs. established market vs. survival in the market, type of re-
source use, R&D-intensity of the first product, focus of the CLE, market
coverage (from local to international), entrepreneurial role, entrepreneur-
ial education, time in operation, year of operation in which the CLE
started, duration of the CLE, diversity of initial financial resources and
initial networks, sum of learning strategies. This analysis provides two
key parameters: the number of clusters and the relative importance of
explanatory variables to the clustering.

Results show that three clusters with a poor model fit (Figure 4.4).
The five main variables for the overall clustering are: professional back-
ground, educational level, type of industrial activity (ISIC), R&D-
intensity, and type of market (SNA). The relative weight of each predic-
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tor varies per cluster, although educational and professional background
remain amongst the top three predictors. A table with the details per
cluster is found in Appendix 6. The cross-tabulation between these three
clusters and the five categories of critical learning episodes showed no
significant chi-square values, with CLEs from one cluster distributed be-
tween the categories of the other. Given the poor fit of this clustering
and the low discrimination between the two sets of categories, Studies 2
and 3 will follow the five categories identified in the qualitative analysis.

Figure 4.4
Model fit of two-cluster analysis for critical learning episodes

Model Summary

Algorithm TwoStep

Inputs 26

Clusters 3

Cluster Quality

Paor Good

| T T
-1.0 -0.5 0.0 0s 1.0

tte measure of cohesion and separation

4.2  Study 2: Critical learning episodes and the analytical
framework

This study describes the dynamics of CLEs in line with the conceptual
relationships defined in Chapter 2. Each sub-section is organized per
pair of concepts.

Triggers and learning strategies

The analysis of learning strategies in relation to triggers asks: Are there
patterns in the use of learning strategies according to types of critical
learning episodes? This analysis takes into account the most often ap-
plied sub-categories of learning strategies: intrinsic reflection, extrinsic
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reflection, interpersonal/intet-organizational help seeking, and practical
application (Figure 4.5). Statistical tests showed significant differences in
relation to intrinsic reflection (X2 (4, n=207) = 14,58, p< 0,01), extrinsic
reflection (X* (4, n=207) = 38,67, p<0,01), and practical application (X*
(4, n=207) = 306,22, p<0,01). However, instead of interpreting these re-
sults per strategy across types of CLESs, this section focusses on patterns
of combinations of strategies.

Figure 4.5
Distribution of the most common learning strategies per type of CLE
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A common pattern is shared between episodes triggered by produc-
tion-related issues, entrepreneur-specific issues and others, in which the
most common strategy is networking with resourceful actors. These are
followed by cognitive strategies of intrinsic reflection and behavioural
strategies of practical application. Since entrepreneurs combine different
strategies in the majority of the episodes, this result suggests that infor-
mation is gathered from other actors and processed by the entrepreneur
both cognitively and in practical activities to achieve a solution to the
triggers.

A different pattern is observed for episodes of entering and surviving
in the market. Here, the practical application of new knowledge to the
current routines is the most common strategy, followed by the cognitive
strategy of extrinsic reflection and interpersonal or inter-organizational
help-seeking. Therefore, this type of CLE seems to be resolved through
learning by doing. This type of learning includes the deployment of in-
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ternal resources, the use of which is combined with reflections on the
interaction between these internal activities and information from the
outer environment; hence, the interpersonal and inter-organizational ex-
changes (i.e., with competitors). This is an expected result, since the en-
trepreneur has little control over how the market will respond to his or
her market actions.

A third pattern appears in management-related triggers, which are
sorted out mainly through interpersonal and inter-organizational ex-
changes, mostly with incubators’ consultants and other incubatees. This
result provides a dynamic social and episode-driven perspective to the
acquisition of managerial competences in business start-ups. It is note-
worthy that most of these triggers relate to joint venture breakdowns and
lack of working capital. Needing to develop managerial competences as
part of a trigger is categorized under entrepreneur-specific issues, since
these episodes start with the entrepreneurs’ perception of their own
managerial gaps.

This section corroborates the contingent character of learning strate-
gies (Riding, Rayner 1998), and their combined use to create variation in
the range of possible solutions to the trigger. Further steps in the learn-
ing episode have to be described in order to address the efficacy of these
variations. Two propositions are drawn from these results:

Proposition 1a. Learning strategies are combined to generate variation of resources

to cope with all tpes of CLES.
Proposition 1b. These combinations vary per type of CLE.

Learning strategies and learning contents

This section addresses the question: Are there specific patterns associat-
ed with learning strategies and learning contents, so that to learn content
A, a combination of strategies X and Y is preferred over other combina-
tions? Learning contents can refer to the development of new meanings,
new commitments, and new methods. Respectively, they refer to, for
instance, creating the firm identity, building market networks, and estab-
lishing operational routines.

In terms of individual strategies, the preferred ones are the same
across CLEs: intrinsic reflection, extrinsic reflection, interpersonal/intet-
organizational help seeking, and practical application. Combined per-
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centages showed a preference for the use of one cognitive and two be-
havioural learning strategies across all three types of learning contents.

Figure 4.6 shows that the overall pattern across learning contents is
the same, with percentages between 36 and 50 in the use of cognitive
strategies, and percentages between 58 and 90 in the use of behavioural
strategies. Statistical tests showed significant differences between extrin-
sic reflection and development of new commitments (X* (1, n=207) =
4,40, p<0,05), extrinsic reflection and development of new methods (X2
(1, n=207) = 4,55, p<0,05), interpersonal/inter-organizational help seck-
ing and development of new commitments (X* (1, n=207) = 13,76,
p<0,01), and practical application and development of new methods (X*
(1,n=207) = 18,30, p<0,01)°.

There is neither significant chi-square nor correlation coefficients in
relation the development of new meanings and any specific learning
strategy. This result, in addition to percentage values showing that 60%
(n=70 CLEs) of the development of new meanings was based on com-
binations of two or three learning strategies, suggests that this learning
content might be more demanding than the others in terms of combina-
tions of learning strategies.

Positive significant correlation between the development of new
commitments and the use interpersonal/inter-organizational help seek-
ing (r=0,25, p<0,01) was observed. This result is expected, as the devel-
opment of new commitments refers to changes in the configurations of
entrepreneurs’ networks. The prominent role of networking to develop
new commitments is corroborated by the low combination with other
strategies, since 57% (n=51 CLEs) of these episodes used only one or
two learning strategies.

For the development of new methods, there were positive correla-
tions with using a combination of learning strategies (r=0,25, p<0,01),
mainly practical application (r=0,30, p<0,01) followed by extrinsic reflec-
tion (r=0,15, p<0,05). This result indicates, as expected, that developing
new methods requires the application of new information to working
routines, or to trial-and-error procedures to develop new working meth-
ods adapted to the start-up’s needs. However, this is only efficacious if
there is an understanding of the connections between different parts of
the work. Note that 63% (n=119) of the development of new methods
was based on combinations of two or three learning strategies.
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Figure 4.6
Distribution of learning contents per preferred learning strategies
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From these results, the following propositions are drawn:

Proposition 2a. Combinations of cognitive and bebavioural learning strategies are
important to achieve all kinds of learning contents.

Proposition 2b. The development of new meanings requires even combinations of
the cognitive, social and practical dimensions of learning.

Proposition  2¢. A network-based  strategy such as  interpersonal/ inter-
organizational help seeking is the most coberent to achieve learning contents for build-
ing or expanding networks.

Proposition 2d. The development of new methods requires a combination of practi-
cal application of new knowledge and extrinsic reflection to combine this new practice
with working routines.

Learning strategies across time

This section examines patterns in the use of learning strategies in the se-
quence of CLEs. This longitudinal analysis answers the question: Do
patterns in the use of learning strategies change through time? The hy-
pothesis is that, since the use of learning strategies is contingent to the
context, a firm with more resources available and more routines to rely
on will influence types of learning strategies used to cope with new
CLEs. This analysis considered only the most frequent learning strate-
gies: intrinsic reflection, extrinsic reflection, interpersonal/intet-
organizational help seeking and practical application. Figure 4.7 shows
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the distribution of these learning strategies per sequence. Statistical tests
showed that only the use of extrinsic reflection changed significantly
over time (X2 (10, n=207) = 19,33, p<0,05), with observed values below
the expected values in the first two sequences, changing to values above
the expected values in sequences 4 until 9 (this learning strategy is not
found in Sequences 10 and 11).

Figure 4.7
Distribution of learning strategies across time
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These results are interpreted based on the contingent character of
learning strategies. Thus, they suggest that contingencies to learning are
similar during the start-up period, with great importance of behavioural
learning strategies, especially networking, to acquire and create resources.
At the cognitive level, however, as the sequence of CLEs increases, relat-
ing pieces of information from internal and external sources, at different
levels, becomes more important. This means that start-ups start to count
on established routines, which efficacy is cognitively evaluated when en-
trepreneurs face a new CLE. This assessment corresponds to the re-
placement of the deliberative/analytic mode of cognition, typical of ini-
tial critical events, for the rapid or intuitive mode of cognition (Eraut
2004). The intuitive mode of cognition requires
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familiarity with most or all aspects of the situation, but cannot be de-
scribed as procedural knowledge if it does not lead to rapid decisions. This
could be either because no sensible options readily come to mind or be-
cause the level of risk suggests that the original understanding should be
checked before taking any further action (Eraut 2004, 253).

Proposition 3a. As internal routines are established, the intuitive cognitive pro-
cessing of information, through extrinsic reflection, becomes increasingly important.

Learning contents and outcomes

The analysis of learning contents per learning outcomes investigates the
question: Do specific learning contents lead to specific types of learning
outcomes? The cross-tabulation between the two indicates that the an-
swer is negative. As shown in Figure 4.8, the pattern in the distribution
of learning contents is the same across all types of learning outcomes.
The development of new methods is the most frequent content across
all outcomes, indicating that even when entrepreneurs are only searching
for new working methods they might develop new interpretations and
new networks as well. Similarly, searching for the development of new
meanings is likely to also result in new networks and new practices; and
searching for new networks might also lead to new interpretations and
new practices. This cross-effect between learning contents and learning
outcomes was examined statistically.

Results showed positive significant correlations between the devel-
opment of new meanings and outcomes of new interpretations (r=0,35,
p<0,01) and new practices (r=0,17, p<0,05), between the development
of commitments and outcomes of new network configurations (r=0,35,
p<0,01), and between the development of new methods and outcomes
of new practices (r=0,26, p<0,01). Moreover, chi-square tests showed
significant results for the same pairs of variables.®

These results show that, although some pairs of associations suggest a
stronger connection within dimensions (i.e., development of new meth-
ods and outcomes in the form of new practices), the complexity of CLEs
involves more than one learning content and more than one learning
outcome. These findings confirm the literature on critical learning epi-
sodes in relation to the non-linearity between these dimensions (Knight,
Pye 2007).
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Figure 4.8
Distribution of learning outcomes per learning content
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Additional propositions drawn from these results are:

Proposition 4a. Cognitive and procedural knowledge are interdependent. This
proposition indicates the need for theoretical refinements in the litera-
ture that splits these two dimensions of knowledge (e.g., Feldman, Pent-
land 2003), in order to better specify where this distinction takes place.
Findings here suggest that this distinction may relate to the type of
knowledge that is identifiable in the observation of organizational rou-
tines. However, during a learning process, these dimensions are neces-
sarily intertwined.

Proposition 4b. Cognitive processing of information is as important as the practical
application of new knowledge. This proposition opposes two branches of the
literature. One that claims the superiority of the cognitive dimension
(e.g., Cope 2003) and the other that claims the complementarity between
different dimensions (e.g., Eraut 2004).

Proposition 4¢. 1earning processes create multiple variations that cross the cogni-
tive, social, and practical dimensions of learning outcomes.

Proposition 4d. The deliberate agency of the entreprenenr, represented by learning
contents, can only partially foresee the variations resulting from a CLE. This prop-
osition concurs with the literature that claims a role for the unpredicta-

bility of learning outcomes in creating resources for the firm (e.g., Eisen-
hardt, Martin 2000).
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Learning outcomes and routines

Learning outcomes and organizational routines differ in their ontology
(episode-specific versus firm level) and relative stability over time. Nev-
ertheless, the analytical framework states that they can be similar at the
very beginning of the start-up, when the first routines are simple and
loosely interrelated. This is the question investigated in this section, by
examining variations in learning outcomes and organizational routines
for CLEs triggered by needing to enter and survive in the market. This
type of CLE is the richest in examples of these dynamics for its preva-
lence across the sequence of CLEs.

This analysis considers the three dimensions of critical learning epi-
sodes of entry into and survival in the market: entering a well-established
market, needing to create a new market niche for an innovative product,
and needing to outlive threats to survival. The analysis presented in Ta-
bles 4.3 and 4.4 (note that tables show a sample of the totality of epi-
sodes analysed in the text) compares the three categories of learning out-
comes with the resulting routines across two years. The episode trigger is
also presented to show how each CLE started. The specific content of
learning outcomes is detailed in the text.

In general, this analysis shows high dynamism of networks in the first
two years. Even when entrepreneurs did not aim to change the configu-
ration of their networks, in 35% (Year 1) and 36% (Year 2) of these epi-
sodes there were outcomes of maintenance, expansion or strengthening
of networks, including during crises. This pattern is not observed in fur-
ther years.

Moving to the analysis per year, Table 4.3 shows that needing to enter
an established market generates learning outcomes that show the devel-
opment of new interpretations about how to work, changes in the identi-
ty of the firm and the aggregation of different actors into the network.
Some start-ups report drastic changes, with new routines expressing their
adaptability to market niche demands through refocusing the business,
reconfiguring strategic networks and balancing product development and
market opportunities.




CHAPTER 4

148

-aopoedd mBU=4 fuogeanByUoD WIomMIBU mEU=N fuonelsidisiul mau=|

“SIUNOo2oE _mcom._mn_

B} 0 SI3JSUBS) YUBQ JO PESIISUL ‘SUSLD S010AUL 0} WESAs Hueg d'NT siafng ynegap ut suand | 3 m
107035 pO0y SU} 10} SIOMAISS UO SND0) 5500 S10L . FERTCI W m.
FSNED SUEO) YUEQ “SpU3) AQ SINOAR) JEIDUEUY 0 35N JO UORONP3Y d NI s1afng 2 19w o) PNpoud puodas aus 4o aunje) AU Ag sso | T =
sed | 02
- el | &,

fypedes uogonpoud pue sejes usemlaq SDUER|Eq JEREd d' NI dn-uels 0008-000%) Aweded uopanpoud By Jo) sepes Auew ool | 7

JUSUASIAUL LWIS]-BU0] B 5L SsaUlsng "ssaulsng . (13 “yoaeasas jeaiSojouydsy 3oL
2400 313 wol) Wede uswnredsp JeUONEINPS UE 10 LOQESID dNT 10} sNRPNN) LdN | =1eJeusE o sieak £z Jo pouad e pamoys yoieasal Javlew 2
suIsquL 1oy sdiysmo))a) S Jo pus fesodwsy . [Asuow + uoneqnaui) m
f(s3foioiow 1enEal) SunayIeW-IZE SPIEMO] UONEIUBLQD d’T Rsizaun fysssaun 313 UL 3s83U00 EUNsURIdanua ue ul 3oe)d pig B
3
INOQE] [ELLIO) J0 UDLIEIMONIS (SSBUISNG 3U3 40 UOQEZIELIICS d°T siafng spnpoad U3 Jo) puewsp Suisesiou) =
SE|NLUID) SPEL i M,
-10)e} 03 Sulpioooe spnposd jeswusys SulBesped ul uoisiold SoLUES d N s1afing UDOEIUSWIZ) (OUEL}S J0) s3Beyoed 3)Qn|os-UsiEm 0 pIaN -

PYew pue uawdo)aAsp (SNJ0) pateys :1eMiew .

sy mouy 0] sey Jnauaidanus 2L, (8007 Jo Isudimius 1599, IZUd d NI dn-uelg 2|E1=¥IBW 10U SEM JBLY 3JBAMIL0S B Jo JuBwdo)assa m
Y&y fuenb pue umop . 1
ssoud desy o3 spnposd sAgewsSYE Jo) sisAng ym uonenoSsu sso)) d' NI dn-je3s JEyJEW SBlESsloyM BU3 03 dn-pels su3 jo Buisnoojsy m
fypedes sappnpoad iE
aauy Adde ves Asuy Yoy Ul S3YJEL JSISES J0) UDJESS Snonunpuad . Jeyiew suswnasuy |2 m.
"YJOMIBU-S5BUISNG A3U B L ‘Bul) uogonpoud mau e jo uswdojzaag dNT saluedwod 13 ea1B4ns auy ul Anua o3 siauleq ysu ywm adod o) pasN B
SLUOODESLIES] B (sasuadxe W

SSaUISNG 33 Ul Muewlosul pue AYEWI0) JO UODEUIQUIOD ¥ dT siafing ¥E] 20npas 1) sudieoad 1deooe o) sueI Lo jEsnjey

saunoy | sewosyno Buluies 51032V 18881

(/1 JO 1IN0 | |=U) dN-1UD]s SSaUISNG ay3 JO UDAA 3Si1f 3Y] Ul pa3DIS SaPOSIAa BULLIDA) JDIIILID)
£vaiqpL




149

Critical learning episodes

"a00oeld MaU=d UOOEINSYUCD YIOMISU M3U=N ‘UoQElRJdiaiul maus=|
JUogeaouul [EsLE0)0ULDE] 04 JUSWIDO)3A3P, spnpoad jo w
uo snooy ‘spPnposd pIALSP puE S315010UYDSY MEU 0 JUSLWIdD)EASP 1B d s1afing ¥l B 10} puewsp + 1onposd 15| 3u3 Jo =oumydacoe pidey 5
5
(uo 7 Jeak woly) sssuisng . H
3L} 03 SPONDE) Mueq Sul UsAlE ‘swaqosd jendes Supjom Bul jo pul d NI s1afng Wnejep ul Jusp JuEdodw) o=
=
suogeasn AjLpuotl .. S
upjpow A|BASNDXE S80P J18)5IS SSIEDOSSE USSMIS( SHSE]JO UOISIAG d N1 siafing suogEsI Mau AJUoW 10} pUBLWBP I8XIEW (m
R SIDEIU0D mM3U oU - (s4ahng) E
"SISLD J8%JEW 0} SANEUIS)E UE 9JE S|OENUOD SDUEBLSIUEW N siafing SBLISNPUL SUY SSUDESS SISUD [EDUBUY JEUORELISIU] m
S3LLE3LLG P UOLEZIELGSApUL Ul
wuy -sa youessas f(uononposd -sa yosessas) uswdinba yo sBueys dlI dn-pelg aspuadxe ou Ing “jegusjod Jwwouooa Yy UM Yoleasay z
uopanpoad e samnousy 101235 1954E) BUY ueLy 3
pooj UL 5101285 JSUR0 0} S58UISNg SU3 jo =dods syl Jo uosuedx3 d NI 10 Answw fsisfng SESUE JEJILUIS UL S8SUdISIUS WOl SS0LAUSS J0) PUBLLE] 3
sagjefod wody Jyoid o3 Ayqussod Sspuelsp 1RyJEW 3L . 3
}0 SDUBADE UL SUOGEAOUUL 3]ED5 JaySly dojeASp 0} SUOQLPUOD JO UDGESID d NI s1afing DY 2IN0SIN0 0] SSLIOJEIOOE] JO SOUEISISSY =
3
padojaasp AB0j0UYITY PUE SPRIU 1B e W
UsEMIB] BOUBIEQ ‘401085 SJMnoUSeE syl o} dn-JEls IS4y BU3 40 Jjo-uds d NI siafng fsunsusadsnul [ssmypteassy) siaAng eQuUsI0d LM SIDEIUCD 1514
spnposd mau dojpasp 01 sdlysiauped “(peopylom s53) ..
‘sales Jalsea) uogeondde ges e Jo UOQESID SLUSISAS J0 UOOEZLEINPOW d NI dn-peys fsiafng HEYS 3U} wody Su sees 51q 0oy oml by
W
s1edwon oy 3)qe 2q oy soud . Jafojdws Jswioy =
poos pue Apenb ysy e ‘seosld Jepeds pue JejnSal o uoponpold d’T saluedwos 519 siy Aq uopp@dwod JIBLUN PUE JUBWESIUSADE BAOEGEN |5 &
n oo
JEIEW - Ze
ay} Buusjua 03 pegElEs Ss00 aseys o} sdwysisupred paje|al-ssausng N SJUE}NSUDD J0JEqnIU| JE3JEW Buy J=qua of siey ul sjedpgred o paay 3
2
sualp o ofjojuod Jepeoag N dn-pels siafing mau Jo peaN W
saunnoy S3W03IN0 Suluiea] 51030V FEEETT

(zz Jo 1no z=u) dn-3up3s ssauisnq ay3 Jo upaA puodas ay3 ul palupls saposida sUlUIDd) JDIIILI)
V¥ o1qpl




150 CHAPTER 4

In cases of needing to create or enter a new market, learning out-
comes included the development of new meanings, commonly the for-

mation of a business’ identity linked to the development of alternative
products and services. New routines also reflect profound changes, i.e.,
refocusing the business towards a more easily-entered market. There are
also new routines driven by growth, such as expanding the portfolio of
products or services and creating spin-offs.

Episodes related to survival in the market are, already in the first year,
typical of entrepreneurs who had some expertise and networks in the
sector, and of low R&D-intensive start-ups. Learning outcomes indicate
unlearning previous behaviours and replacing these with new routines,
L.e., incorporation of expert advice and use of business services for fi-
nancial management.

In the second year (Table 4.4), new routines reflect less profound
changes than those occurring in the first year. Instead of redesigning the
whole business, there seems to be a stronger effort in developing varia-
tions in the existing mix of products or services and in developing tech-
nological innovations based on the products or services that are already
being traded. It is in the second year that high R&D-intensive start-ups
report the first episodes of entry into and survival in the market, repre-
senting the majority amongst those creating or entering a new market.

Episodes of entering an established market starting in the second year
show learning outcomes of an expansion in networks and the develop-
ment of new interpretations of how to become competitive and about
the scope of the product in terms of demands for R&D. New practices
relate to an improved organization of production. These outcomes are
well-reflected in new routines of reaching out into the market, improving
the production process, and establishing partnerships to reduce market
entry costs and diversify the mix of products. Episodes of entering or
creating a new market show learning outcomes of expansion of networks
within the same or related markets. These aim at dealing with new op-
portunities, expanding services and productive capacity related to these
new opportunities, as well as developing technology. In terms of new
interpretations, the second year is marked by understanding the dynam-
ics between market and technology in order to combine demands from
both sides with the entrepreneur’s competences. There are routines of
participation in business fairs with the support of the business incubator,
and growth up to semi-industrial production levels. Other episodes relat-
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ed to expansion and growth show routines of investment in sectors simi-
lar to the target market, and the creation of spin-offs.

In the set of episodes of needing to survive in the market, buyers are
the key actors, predominantly posing barriers. Episodes triggered by the

international financial crisis, for instance, affected the networks’ configu-
rations and resulted in routines of maintenance of clients and contingen-
cy of expenses. In three other cases the outcomes were redesigning pro-
duction practices to cope with market demands and competition,
resulting in new routines of expanding innovation processes through a
shortened product creation cycle and an increased variety of products.

An overall list of routines, considering all CLEs, is presented in Ap-
pendix 8.

These results show a dynamic scenario that includes the internal or-
ganization of the business and its relationships with other actors. At the
same time that procedural knowledge is developed, there is a lot of in-
formation flowing and triggering changes in the search for new solu-
tions. Nevertheless, in a two-year timespan, signs of the process of at-
tachment to and accumulation of procedural knowledge are already
identifiable and may affect creativity in innovation (Lazaric 2008). This
happens when attention is channelled to procedures and the current sys-
tem of working routines stimulates reduced flexibility.

These signs indicate increased cognitive automatism and reduced at-
tention to many details, so that the entrepreneurs can focus on differ-
ent/new firm demands. As detailed by Lazaric (2008), there will be two
types of information processing; both important for adaptation to the
environment: controlled and automatic processes.

The key to automatic processes is the repetition of successful rou-
tines. Each time a routine is applied, it evokes automatic and deliberate
dimensions of these routines, so that they can be both stable and evolve.
It is through this process of repetition and gradual adaptation of success-
ful routines that individual learning outcomes have affect at the organiza-
tional level. The performance of routines, therefore, carries the potential
for creating “new strategies, face uncertainty and project into the future”
(Lazaric 2008, 215). It is through these processes that the same resources
are used for different services and that certain resources and the services
rendered by them become obsolete and replaced by new ones.

The main propositions resulting from this analysis are:
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Proposition 5a. Network dynamics mark the formation of organizational routines
in the first two years of business start-ups.

Proposition 5b. The first year of a business start-up is the most instable and dy-
namic, due to the flexibility of entrepreneurs to apply the available resources to a wide
range of uses.

Organizational routines and triggers

The feedback arrow in the analytical framework showed that routines
can trigger change. However, this process cannot be taken for granted.
Routines are very difficult to change, not only because this would imply a
negative evaluation of one’s previous practice but also because such
change involves a period of disorientation while old routines are gradual-
ly unlearned and new routines gradually developed (Eraut 2004). This
section examines the triggering of new CLEs by operating routines
through qualitative longitudinal analysis. Results show that organizational
routines become triggers under two main conditions: a) when the work-
ing routine becomes obsolete and no longer provides the services the
start-up needs; and b) when the reproduction of a working routine gen-
erates new needs that imply critical changes in the system of routines.

Box 4.5 illustrates the first condition by describing a context in which
a routine is formed and later replaced by another one. This condition
implies a particular sequencing of events that does not entail relations
between CLEs. The details of the case show that the first routine was
formed when the start-up relied on three associates who could share re-
sponsibilities and engage in different activities. As labour available de-
creased, managerial competences were acquired, and an alternative prod-
uct was developed, thus the initial service-provision routine became
ineffective. The case shows that the whole mix of resources and poten-
tial services matters for both the end of a working routine and the adop-
tion of a new one. The case is a start-up originally formed in the medical
engineering sector.

The second condition in which routines trigger CLEs is aligned with
theorizations by Feldman (Feldman 2000, Feldman, Pentland 2003) on
changes in routines that stem from iterations in their performances. The
difference here is the focus on changes or the creation of different rou-
tines rather than changes to the same routine. An illustrative example is
shown in Box 4.6. This is the case of a small manufacturer of guitar ped-
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als, who developed the product from scratch and needed to keep manual
production techniques to guarantee the firm’s identity. With rapid
growth, the entrepreneur developed an on-the-job training routine and
started lobbying the local government to bring some technical training
courses to the city for the benefit of other businesses and local labour.

Box 4.5
Routines as triggers: Firm27

In the first CLE, a routine for service-provision was developed in order to generate work-
ing capital for the start-up and income for the entrepreneurs. This routine was meant to
be a temporary solution while the core product, R&D-intensive equipment, was devel-
oped. For a period of one year, this temporary arrangement became the identity of the
firm, consuming all its resources, mainly the entrepreneurs’ capabilities and time. This
hindered the development of the core product at the origin of the business. At this
stage, the team of associates was dissolved (CLE nr. 3), applications for R&D grants
were demanding the firm’s resources in the form of bureaucratic procedures (since CLE
nr. 1), the core product was far from being developed, and the manufacture of an alter-
native, lower R&D-intensive gadget, had recently started (CLE nr. 4), thus imposing
barriers to reaching out to buyers (CLE nr. 5). In the sixth CLE, the entrepreneur realizes
that the service-provision routine is no longer functional and (re)defines the focus of the
business towards the manufacture sector.

Box 4.6
Routines as triggers: Firm06

Since the formation of the business, the entrepreneur aimed at creating alternative
products to the digital sound techniques available on the market. With the slogan ‘Vin-
tage in the can’, he developed guitar pedals that do not distort original guitar sounds.
The development of the product is characterized by learning by doing and trial-and-error
strategies (CLE nr. 2 and 3) and is followed by an unexpected successful entry into the
market (CLE nr.4). In order to cope with sales demands, this entrepreneur had to hire
employees, which led to another CLE: the city does not have skilled labour in electron-
ics, or courses which potential employees could follow. In the fifth CLE, then, this start-
up develops a routine of ‘constant on-the-job training’ of employees, with the best per-
formers being quickly hired in full-time positions.

These cases show not only that change can be endogenous, but that
endogenous events or processes can cause discontinuity in the current
ways of doing things. As stated by Lazaric (2008), with the evolution of



154 CHAPTER 4

organizational memory, part of the existing knowledge is activated, but
only part of it is repeated in a seemingly automatic way.

Proposition 6a. The evolution of organizational routines relies on endogenous pro-
cesses that can be continnous or discontinuous.

Illustrative cases

This section reframes the story of the two business start-ups described at
the beginning of Chapter 1 in the light of the analytical framework and
the empirical dynamics of CLEs investigated in Study 2. These cases are
represented in flowcharts, organized as follows:

® Y axis: timeline;
» Circles: the content of the main episodes;

" Left hand side of each circle: the supporting network and the resource
exchanged or acquired;

" Rectangles on the right hand side: the main outcomes of each epi-
sode, including quotations.

The first case shows the evolution of one low R&D-intensive busi-
ness start-ups in the clothing sector. Starting at the bottom, Figure 4.9
shows that before joining the business incubator, the business was opet-
ating informally at home, with a routine of receiving advice from family
experts and buying from low quality suppliers. As the business became
too big for the household, the owners searched for larger facilities in the
business incubator (trigger). The first six months of incubation enlarged
the support network by introducing important regional and local actors,
which provided consultations (strategy) to professionalize the produc-
tion system (learning content of developing new meanings, commitment
and methods). Innovative production techniques started to be imple-
mented (learning outcome), until FIESP, the main partner of traditional
incubators, withdrew. This led to the collapse of this support network
(trigger), resulting in the start-up bouncing back to the family experts
and to the consultations that were still available in the incubator (limited
to finance and marketing) (learning strategy, learning outcome). In or-
der to survive and grow (trigger), the entrepreneur tried to expand her
network of buyers and distributors, selling big quantities also outside the
state (strategy). She also diversified the mix of products at various times
(trigger), trying to work in different sub-sectors (i.e., winter cardigans,
shorts, uniforms, fashion models) (learning strategy). Most of her exper-
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iments went wrong (learning outcome), so she decided to keep the two
successful products: basic tank tops and special sizes (extra-large and
above), though the latter was still at an initial stage at the time of the in-
terview (new routine). Despite these sales efforts, with the international

fin

ancial crisis (trigger), she faced several problems with distributors

defaulting, which led to the loss of bank credit. The coping strategies
included dismissal of employees and reduction in the size of the start-up.

At

the time of the interview, the entrepreneur had decided to only sell to

reliable buyers, within the state, in order to “put the house back in or-
der” (learning outcome).

Figure 4.9
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The second case is a start-up in the information technology sector

that has two main products: a built-in system for bars and restaurants
and a cost control system for SMEs. Figure 4.10 shows that the entre-
preneurs founded the start-up at the invitation of a colleague from the




156 CHAPTER 4

university (trigger). They sought the support of the business incubator
from the very beginning, because none of the associates had an entre-
preneurial background (strategy). The incubator provided guidance and
access to courses during the six months of the elaboration of the busi-
ness plan (strategy, learning content). The start-up enrolled in the incu-
bation programme in mid-2006 and soon realised that the initial idea of
producing software on demand would not work (learning outcome).
Therefore, the owners decided to create their first product (learning out-
come). At this point, their network had expanded towards other incu-
batees and former colleagues who were employed in big companies and
from whom they gained access to innovations, trends, and technology
(strategy, learning outcome).

Figure 4.10
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Despite this relatively wide network, they faced several difficulties in
accessing the market (trigger). “Selling at any cost” led to financial loss-
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es and poor knowledge of the market led to unsuccessful sales partner-
ships (learning outcomes). Meanwhile, an angel investor was interested
in their technology and capacities and they started to develop a new pro-
ject together, with an opposite approach to their previous one: selling
before developing (strategy). The project did not work out, but they be-
came “aware” of the market (learning outcome) and learned to start
with the market, before spending time in product development (new
routine). The time spent on developing the first product (almost two
years) used up their working capital (trigger). They decided to learn how
to sell, and tried several business models for a period of eight months
(learning strategies, content). Finally, they adopted the most commonly
adopted business model and sales rocketed. In the space of one year they
developed new products, took over the regional market previously dom-
inated by bigger enterprises from another region (learning outcomes),
got a prize for “Best Enterprise of 2008 (learning outcome), and had a
project approved with a PRIME/ FINEP grant (strategy; outcome).
They also joined forces with a university professor to develop another
product (routine for product development).

In contrast to the first example, this start-up increased its support
network, created technological innovation in a field dominated by big
companies, established long-term partnerships with other incubatees,
joined forces with a university professor for product development, and
constantly took advice from the incubator’s consultants. The new rou-
tines show the firm’s maturity in exploring the market and balancing the
investment of resources between market demands and opportunities,
and technology development.

4.3  Study 3: Use of resources and networking

Study 3 carries out an in-depth analysis of two aspects of Study 2 that are
essential to understanding the evolution of business start-ups: the dy-
namics of resources that trigger CLEs and the dynamics of networking
that affect the configuration of business start-ups networks and, there-
fore, the resources that are transacted in these networks. This study has
two objectives: a) to expand the concept of resource use to include crea-
tion and loss of resources as triggers to critical learning episodes; and b)
to explore longitudinal changes in entrepreneurs’ networks taking into
account the changes in the diversity of actors as a proxy for diversity of
resources.
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Access and creation of resources

Penrose (1980 [1959]) defined two categories of resource use: access and
under-utilization. This section introduces the concept of resource crea-
tion, which emerged from the entrepreneurs’ narratives as a third catego-
ry of resource dynamic that is critical in business start-ups. The main dis-
tinction between access and creation of resources is based on availability.

Start-ups can acquire available resources either by purchasing them or
by joining a programme or a professional network that allows access to
them. In the former, hiring specific consultancy services for product de-
velopment is a way of acquiring resources that are very knowledge-
specific. In the latter, a business partnership for sales can open access to
business fairs, introducing the start-up’s product onto the market. How-
ever, the business start-ups in this study rarely purchased critical re-
sources as the high costs of specialized inputs were often unattainable.
For example, imported machinery and specialized guidance for internal
structuring of specific routines are very expensive. A strategy to reduce
the costs of accessing specialized consultancy and infrastructure is enrol-
ling in a business incubation programme. In addition, the image and
credibility of business incubators are a critical resource (e.g., Albert, Ber-
nasconi et al. 2004) that increases opportunities to access public and pri-
vate investment capital, and to reach out to buyers.

In a similar way, participating in professional networks such as busi-
ness associations, virtual networks of university graduates, and general
virtual networks are sources of knowledge, skilled labour, suppliers and
buyers. These networks, for their specific characteristics, are sources of
specific resources, reducing the costs of searching in the market with
limited knowledge of where and what to search for (e.g., Shane 2003).
They work as shortcuts for accessing resources and also as sources of
new ideas and partnerships to create alternative or non-existing re-
sources, as discussed next. When networks perform these functions, they
become a source of social capital (e.g., Xu 2011).

In the case of resources that may not exist, such as a specific machine,
or a certain technology, processes of creation can take two forms. In
many start-ups resources are created internally, through trial-and-error
learning to develop parts of the product or of the production process. As
narrated by Firm06, which produces electronic guitar pedals,



Critical learning episodes 159

to develop a product like ours, it was a bit more complex [in comparison
to the clothing sector], because we did not know; no one showed us how
to do it and we had to learn. Right? How to work with the tools... And
then the development of... internal technology. How to operate certain. ..
software, up to the elaboration of the circuits. To make the printed circuit
board that is part of... it’s electronic, right? Then, how to develop the
board. In the beginning, the board was made here. We passed through
learning processes such as the use of photo sensitive material, then we
moved to the silkscreen, also no one knew how to do it. We had to learn
how to do the silkscreen, to make the letters. The painting was... we were
learning and developing with what we had here, in the enterprise (§050).

A second way of creating as yet inexistent resources is to form part-
nerships with other start-ups in order to combine complementary exper-
tise for the development of a product, technology or process. In contrast
to acquisition, this includes the internal development of resources based
on exchanges with the external social environment through networking.
An example is the partnership between two start-ups to develop a ma-
chine for chemical processes on small scale. Similar equipment exists in
the market, but is designed for big factories. The development of this
equipment for small scale production is a resource that was created. It is
common that business incubators deliberately bridge these partnerships
by connecting entrepreneurs, or, by offering a cooperative environment
via courses and general guidance. Other partnerships for innovation
originate from previous personal networks with other businesses, not
necessarily linked to a business incubator. This second form of resource
creation is motre collective than the internal trial-and-error form and
highlights the higher added value of complementary competences, in
comparison to purchasing power. Firm29 provides a clear example of
the distinction between acquisition and creation.

During the counseling process, the venture capital consultant said ‘this
product... All your products have potential, but this one here has po-
tential, it could even become a new business.” Then we separated this
product from the rest of the business and started studying it and we got
very scared at the size of the market that the product would link to.
[...] As it would involve a part of technology that we didn’t master,
which is the internet part [...]. We made a partnership with the people
from Firm32 to make this other enterprise. And then, what could we
give them? I said ‘Look, we have a monstrous business at hand. I set up
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the business and have been financing it since the beginning, 51% is
mine and you enter with 49%. So I give you 49% of the enterprise and,
in exchange, you develop the web, internet system, and enter into the
management of the business.” They agreed. We moved on and the
business took off. Now we have signed the first contract for the prod-
uct. (§033-035).

Firm29 could not simply acquire the necessary knowledge, because
the software had to be developed together with the new product. This
resource was not available and, moreover, was critical for the continued
existence of this new spin-off. It is noteworthy that the distinction be-
tween acquisition and creation of resources is more obvious the more
the resource is tangible, i.e., creation of tailor-made software, develop-
ment of machinery, etc. However, in the case of intangible resources
such as those of managerial nature, this distinction may, to a certain ex-
tent, become blurred. Nevertheless, the distinction between the two is
made clearer if learning processes and asset specificity are taken into
consideration. A managerial resource that is acquired (financial control
sheet) does not require a complex combination of learning strategies and
is found in all businesses. Conversely, the development of internal
knowledge of management systems is a type of managerial resource that
is much more specific and requires more learning efforts to be devel-
oped; the investment in learning is higher.

Dynamics of resources in critical learning episodes

This section is based on the following fundamental assumptions:

* The dynamics of resources are based on access, under-utilization
(Penrose 1980 [1959]), creation, and loss of resources;

" Resource dynamics are at the core of CLEs. Therefore, this analysis
does not take into account resources at the level of learning outcomes
ot routines.

This second assumption may raise questions such as “‘What about the
dynamics of resources during or after a CLE?” However, this question
does not need to be considered because, by definition, at the end of eve-
ry CLE something is learnt; this would highlight resource acquisition or
creation in comparison to under-utilization and loss of resources. An-
other reason is consistent with Penrose (1980 [1959]), in which resource
use is a trigger for growth and expansion of firms:
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Unused productive services are, for the enterprising firm, at the same time
a challenge to innovate, an incentive to expand, and a source of competi-
tive advantage. They facilitate the introduction of new combinations of re-
sources — innovation — within the firm" (p.85).

In addition to this, there are methodological difficulties to distinguish-
ing each resource in the intra-CLE dynamics and between CLEs, since
the same resources are used in different services appearing in more than
one CLE. The four dynamics of resources in relation to triggers are:

" Access to resources: following Penrose (1980 [1959]), this category
refers to any existing resource the start-up acquires in order to estab-
lish its routines and survive. One example is the acquisition of mana-
gerial competences through courses and consultancies;

* Under-utilization of resources: following Penrose (1980 [1959]),
this refers to the availability of resources inside the start-up, but
which are not fully deployed. For instance, the start-up creates all
conditions for production but the process is delayed by months wait-
ing for governmental licenses;

* Creation of resources: this category refers to the impossibility of
accessing resources because they do not exist, or because they are not
attainable by the entrepreneur, or because the entrepreneur decides to
develop them internally. This is the case of start-ups developing new
technology, and also smaller scale innovations that support the core
product; i.e., the development of machinery for the production pro-
cess;

* Loss of resources: losing resources can also trigger CLEs. It is
common, for instance, that joint ventures are dissolved in the first
years and the remaining entrepreneurs have to cope with the loss of
expertise and/or financial resources. In some cases, this helped
growth, as it ended disagreements between associates. Another type
of loss, in some cases, is leaving the business incubator facilities.

These types of resource use were analysed in relation to the temporal
(sequence of episodes), individual (learning strategies), firm (CLEs), and
structural aspects of the evolution of these start-ups (within pathways,
discussed in Chapter 5). The analysis of these four dynamics of resources
across the sequence of critical learning episodes shows non-significant
differences in chi-square tests. Nevertheless, Figure 4.11 suggests some
patterns. In general, access and creation of resources are the two most
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prominent categories of resource use found in the first sequence. This
reflects the need to establish the first organizational routines, such as ac-
quiring initial managerial competences and developing the product. In
sequence 3, triggers that demand the creation of resources and loss of
resources become more frequent. These are caused mostly by the inser-
tion of these start-ups into the market, when they create their market
strategies and start being noticed by competitors. Two main types of
losses were reported in this third sequence of CLEs: unfair competition
via product copying or price war, and the attraction of trained employees
by big companies.

Figure 4.11
Use of resources across sequences of CLEs
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These dynamics of resources are now examined in relation to types of
CLEs (Table 4.5). The general pattern shows that, apart from loss of re-
sources, all categories of resource dynamics are found in all types of
CLEs. Statistical tests examined differences in this distribution. Results
showed that access, under-utilization and loss of resources had distribu-
tions significantly different from the expected values. There are more
occurrences of access to resources (X° (4, n=207) = 15,09, p< 0,01) than
expected in CLEs triggered by production issues and entreprencur-
specific issues. The main resource accessed is managerial knowledge. It is
utilized for specific issues, such as financial management, human re-
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sources management, technical issues about the type of business, etc.
Other resources that commonly demand access efforts are investment
capital and knowledge about production (i.e., production organization,
production techniques), followed by knowledge about the market, tech-
nological expertise and facilities for product development. It is notewor-
thy, and probably typical of business start-ups, that most of these re-
sources are knowledge-based. This has impacts on the need for
networks, since this knowledge is predominantly acquired from other
people.

Table 4.5
Use of resources per type of CLE (n=207 CLEs)
Use of resources Market Production | Cntrepre- Manage- Others
neur ment
Access 14 19 21 7 6
Under-utilization 20 17 4 7 0
Creation 28 16 18 7 4
Loss 11 3 0 5 0

Cells in grey indicate observed values significantly above the expected values.

In relation to under-utilization, there are more occurrences than ex-
pected in CLEs triggered by needing to enter and survive in the market
and by production issues (X* (4, n=207) = 10,44, p< 0,05). For market
issues, the most commonly under-utilized resource is the development of
products for which there is no market or for which entry barriers hinder
the start-ups. Other under-utilized resources relate to investing produc-
tion and management efforts in one single buyer. If this buyer cancels
the contract, the start-up goes through a large internal reorganization.
For production-related triggers, two main resources are found to be un-
der-utilized. The first is labour, since conflicts within the group of em-
ployees and between employees and entrepreneurs hinders production
and the sustainability of the firm. The second is production inputs,
which cannot be used before registrations, patents, and licenses are ob-
tained. Delays in formalizing the firm’s activities may take from months
to years, depending on the type of activity.
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Loss of resources, (X° (4, n=207) = 12,46, p< 0,05), in turn, is signifi-
cantly frequent in CLEs triggered by the need to enter into and survive
in the market and by managerial issues. This is reflected in financial loss
as a result of attempts to enter into the market; for example selling more
than the firm can produce, using business models that do not work, and
realising that the expected target market is not interested in the product.
In relation to management, these losses refer to joint venture break-
downs and the consequent loss of expertise and investment capital, and
to lack of working capital.

The dynamics of resources, learning strategies and services by the
start-up

This section investigates the question: Are there patterns in the use of
learning strategies in relation to the dynamics of resources? The distribu-
tion of learning strategies per type of resource use is shown in Table 4.6.
In general, the preferred learning strategies across all dynamics of re-
sources are behavioural, especially interpersonal/ inter-organizational
help-seeking and practical application. Nuances in these distributions are
statistically identified.

Chi-square tests showed only two significant differences. One of
them is the high use of intrinsic reflection to cope with CLEs that de-
mand access to resources (X° (3, n=207) = 18,38, p< 0,01). This is indi-
cates that only acquiring information from others (as indicated by the
high frequency of interpersonal/inter-organizational help-seeking) is not
enough to solve a CLE. There is also an urgent need to understand this
new information before it can be applied. Note that the use of intrinsic
reflection in slightly more frequent than the use of practical application
in relation to access to resources.

The other significant difference is in the distribution of self-regulatory
learning strategies in CLEs triggered by under-utilization of resources
(X? (4, n=207) = 24,00, p< 0,01). Despite the relatively small frequency,
CLEs triggered by under-utilization of resources concentrate all occur-
rences of emotion control. This is a clear indicator of the distress in-
volved in these episodes. Some of the learning contents are matching
productive capacity and sales when unexpected and discontinuous sales
peaks demand an unsustainable increase of production inputs. Other
contents refer to defaults by important buyers or the cancelation of con-
tracts by the single buyer.
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Table 4.6

Types of resource use and learning strategies (n=207 CLEs)
Type of learning strategy Access ut?l?:;:ri;)n Creation Loss
Cognitive
- Intrinsic reflection 39 12 29 3
- Extrinsic reflection 25 22 43 10
- Reproduction 3 1 2 0
Behavioural
- Written material 10 5 10 0
- Interpersonal/ Inter-organizational 57 35 55 14
- Practical application 35 27 51 12
Self-regulatory
- Emotion control 0 7 0 0
- Motivation control 0
- Comprehension monitoring 4 2 4 0

Cells in grey indicate observed values significantly above the expected values.

The last analysis of resource and their dynamics refers to the multiple
services provided to business start-ups. Boxes 4.7 to 4.10 cluster all these
resources per category of resource dynamic. Rows are sequenced in de-
scending order of frequency. Box 4.7 shows that managerial knowledge
is the most important among the acquired resources. Entrepreneurs need
access to this knowledge, especially to set up the new business.

Box 4.8 shows that the most under-utilized resource is productive ca-
pacity. This table details the point above about the impact of long waits
for regulatory procedures, licenses, and R&D grants.

Box 4.9 lists the resources that are created and the corresponding ser-
vices. The procedures to start a new business and managerial compe-
tences are the two most important resources here. The former refers to
pooling resources within the firm-organization; the latter refers to the
first developments of routines for internal organization and to interac-
tion with market actors.
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Box 4.7

Resources that are acquired and corresponding services

Type of resource

Services to the start-up

Managerial knowledge

Establishing the first managerial routines of the start-up
Redesigning the routines of an acquired bankrupt business
Overcoming flaws from failed entrepreneurial attempts
Dealing with unexpected growth

Negotiation competences

Investment capital

Development of the start-ups’ projects

Information about the
market

Shaping of the initial idea
Understanding market dynamics

Expertise in elaborating
grant proposals for public
and private investors

Accessing investment capital to develop the core product

Knowledge of how to use
technology to develop a
product

Defining the market niche
Transforming technology into product

Specific expertise

Replacing knowledge lost by the breakdown of the initial
joint venture

Finance and network

Establishing business partnership

Infrastructure and other
facilities

Replacing the facilities so far provided by the business
incubator
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Box 4.8

Resources that are under-utilized and related services

Type of resource

Services to the start-up

Productive capacity

Competences focused on only one buyer vs. diversifying buyers

Associates fully dedicated to the start-up but sales did not
happen as expected

Focus on only one big client
Focus on services to survive when the core business is industry

Efforts diverted to solve problems caused by inefficient ac-
counting

Awaiting the implementation of R&D grants
Unhealthy sales; too broad market niche

Sales efforts

Barriers imposed by big players in the market

Focus on a market that is not the most interested in the start-
up’s services

Lack of awareness of the length of the sales cycle

Scarce financial
resources

Expensive suppliers (linked to lack of knowledge on calculating
costs)

Expertise

Focus on only one sector due to lack of knowledge about similar
sectors

Disagreements between associates about the division of func-
tions to deal with growth

Relationships with
employees

Conflicts with employees who want to participate in managerial
issues

Technological potential

Lack of awareness of the potential of the technology they cre-
ated

Human capital

Entrepreneur did not have development possibilities in his job
and decided to start a new business
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Box 4.9

Resources that are created and corresponding services

Type of resource

Services to the start-up

New business

Redesign of a production line of a bankrupt start-up
Setting up the business
Setting up minimum conditions to form the business

Managerial competences

Dealing with wholesales instead of retailers
Dealing with growth

Quality procedures based on ISO requirements
Human resources management to cope with growth

Decision-making process to deal with offers from big compa-
nies (risky partnerships)

Combination of consultancy and academic knowledge to deal
with business constraints

Development of outsource services to broaden the mix of
services and lower fixed costs

Market relations

Expansion in the mix of services

Development of trust-based relationships with buyers
Networks with suppliers for reduced costs

Development of strategies to cope with unfair competition
Business partnership for the first interactions with the market

Productive capacity

Workers learning manufacturing skills

Shortening of the production cycle

Achieving the break-even point with limited skilled labour
Establishment of an internal expert team

Technology

Development of the product

Methodology for software testing

Equipment in medical engineering

Conditions to develop the prototype into product

Second product or
service

Attending an opportunity in a similar field
New products out of the same technology
Survival of the business while the core product is developed

Financial resources

Setting up the production structure
Improving the production cycle to increase working capital
Overcoming barriers to access R&D grants

Infrastructure

Replacement of the business incubator facilities

Conditions to cope with
regulations

Complying with regulation requirements for production and
commercialization

Entrepreneurial interests

Setting up a business instead of being an employee

Development partnership

Combination of research and market competences
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Box 4.10 concludes this analysis showing that human capital is the re-
source that is at most risk in business start-ups, mainly the expertise and
financial capital that is lost when there is a joint venture breakdown.

Box 4.10
Resources that are lost and remaining services
Type of resource Services to the start-up
Human capital Exit of associates
Bl facilities Setting up conditions to function outside the incubator
Buyer Price war competition

Networking dynamics

This section examines changes in the network configurations of business
start-ups, comparing the beginning of the business (initial network) and
the time of the interview (current network). It applies techniques of so-
cial network analysis (e.g., Scott 2005) to describe who the resourceful
actors were at those two points in time. The basis of the analysis is CLEs
of entry into and survival in the market because they are the most fre-
quent and typically involve interactions between the firm and the exter-
nal environment. Moreover, since CLEs are not independent of each
other — except for in few cases — it is probable that these results can be
generalized to other CLEs.

Results show three types of actors: family members or friends provid-
ing financial support or expertise, acquaintances from previous jobs, and
support institutions. For the initial network, in-degree centrality
measures , identified the following actors, from the most to the least cen-
tral: other incubatees, university, buyers, business incubation consultants,
and university professors. Central actors are those that provide infor-
mation and support; they hold a position of power in the network be-
cause they possess critical resources. Hence, it is expected to find univer-
sity and buyers here. However, an unexpected result is the high centrality
of other incubatees, with whom the entrepreneurs have friendship and
kinship ties.

In the current network, new actors were included whilst others ex-
cluded, showing the increased embeddedness of these start-ups in mar-
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ket setting. These changes indicate a more rigorous selection of suppli-
ers, buyers and reconfigurations in the team of associates. These actors
are, from the most to the least central, buyers, business incubation con-
sultants, university, other incubatees, suppliers, support institutions
(State level SEBRAES), university professors, family experts, and two
business incubators. There is also a qualitative change in the resources
exchanged. For instance, the university, initially, was a source of business
ideas and part of the informal networks. Later, the university becomes a
source of partnerships for product development and technological up-
grade. These relationships tend to be more formalized and in some cases
there are contracts regulating intellectual property rights.

These two networks are compared in terms of density, geodesic dis-
tance, components and relationships of core-periphery (Table 4.7). Indi-
cators point out a denser current network, with shorter paths to reach
other actors (geodesic distance) and more actors grouped together in
closer ties (principal component). The current network is less fragment-
ed than the initial network and might allow a more intense flow of re-
sources between actors.

Table 4.7
Structural measures comparing network configurations at two points in time

number of intermediaries
between two actors)

Measure Initial network Current network
Density (proportion of effec- 0,236 0,263
tive ties)

Geodesic distance (average 3,54 2,89

Components

18 (137 nodes in
component 1)

9 (147 nodes in component 1)

Core-periphery

Core actors: Incuba-

tor01, Incubator04,
Incubator10, Incu-

batees, SEBRAE/SP,
SEBRAE/MG, FIESP,

Incubators’ consult-

ants

Core actors: Incubator01, Incuba-
tor04, Incubator05, Incubator10,
Incubator12, Incubator14, Incu-
batees, SEBRAE/SP, SEBRAE/MG,
Incubators’ consultants, Universi-
ty, University professors,
ParqTec, ParqTec consultants

The analysis of the core-periphery indicates that the core actors in the
initial network are: three business incubators, incubatees, support institu-
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tions (SEBRAE, FIESP) and incubators’ consultants. The current net-
work presents more core actors and stronger relationships. These include
more business incubators, support institutions, incubators’ consultants,
university, and university professors. It is through them that more re-
sources are exchanged and from whom peripheral actors search for re-
sources. The process of embeddedness into the institutional setting of
business incubators is noteworthy, with 43% of the business incubators
positioned at the core of the current network.

Inside the business incubator, incubatees play an important role, ei-
ther introducing their acquaintances to business development services, or
providing informal exchanges of information about funding, managerial
practices, and social support. Later, some of these informal relationships
become formal partnerships for product development and/or service
provision. Results of this nature corroborate the literature about the ef-
fects of power over knowledge resources to the centrality of powerful
actors in social networks (e.g., Nienhiiser 2008). Since these networks are
based on the narratives of entrepreneurs, the observed changes in the
centrality of some actors reflect changes in the perceived need for the
resources these actors provide.

In innovation studies, this relates to social capital dynamics in the
feedback loop between innovation outputs and network configurations
(e.g., Xu 2011). Other predictors of change in the configuration of start-
ups’ networks are market dynamics (i.e., competition), entrepreneurial
decisions (i.e., investing in a new market niche), and networking activities
(i.e., access to investors).

4.4 Conclusion

This chapter showed, in three studies, the methodology to identify and
categorize critical learning episodes, how they provide empirical sub-
stance to the analytical framework, and the key dynamics of resources
and networking of CLEs. Study 1 described how critical learning epi-
sodes were identified and categorized based on trigger events. It demon-
strates the application of grounded theory principles to entrepreneurs’
narratives, using the analytical framework to provide hints on where to
start and what relations to observe in the first place. Furthermore, this
inductive approach contributed to a categorization that includes the role
of agency (entrepreneur-specific triggers), firm conditions (i.e., working
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capital), social factors (i.e., labour issues), market dynamics (i.e., entering
a new market), and institutional factors (i.e., regulation issues). It showed
that ‘Entry and survival in the market’ is the most prominent of all cate-
gories. In addition, this type of CLE shows different patterns in various
analyses; i.e., steady presence across time, and its own configuration of
learning strategies, when compared to other types of CLEs.

Two entrepreneurial characteristics are highlighted in the distribution
of CLEs: opportunity-driven entrepreneurs experience more CLEs;
whilst entrepreneurial experience is associated to a smaller number of
CLEs. This profile seems to combine proactivity and risk-taking, with
entrepreneurship-specific human capital. The former are two classical
individual characteristics in the literature of entrepreneurship (e.g.,
Gelderen, Thurik et al. 2006, Casson, Yeung et al. 2006). The latter par-
tially corroborates SEBRAE’s (2007) and Nichter’s (2005) findings on
the role of experience in the success and growth of SMEs. However,
these studies have explored work experience as a proxy to knowing the
market and as an indicator of better preparation to start a business. Work
experience, here, seemed to reduce the impact of production-related
triggers, but it does not reduce the criticality of other types of triggers.
Entrepreneurial experience, therefore, seems to be a more specific meas-
ure of individual capabilities to deal with the demands of the first years
of a business start-up and should be considered in entrepreneurship
studies.

Study 2 empirically explored the relationships between concepts with-
in a CLE, following the sequence in the analytical framework and refin-
ing the theory; i.e., the identification of creation and loss of resources as
part of the resource dynamics triggering CLEs. This sub-study showed
that, rather than indicating a linear relationship between the cognitive,
social and practical (or procedural, as termed by Lazaric and others) di-
mensions of learning, these work jointly. These combinations of dimen-
sions, or cross-dimension effects, appear between learning strategies and
learning contents in the generation of all kinds of outcomes, expected or
not. This implies that the selection of variation involves mental models
and trials to assess effects of alternative actions (Eraut 2004), including
learning from unsuccessful outcomes (Eisenhardt, Martin 2000). This
inductive process of selection (Bataglia, Meirelles 2009) is implemented
through learning. An explanation of the mechanisms through which it
occurs is found in Lazaric (2008).



Critical learning episodes 173

This author discusses the impacts of organizational memory and cog-
nitive automatisms on procedural and declarative knowledge. Declarative
knowledge, through interpretation and selection, is converted into pro-
cedural knowledge. The conversion occurs via a compilation mechanism
of interpretations that are kept and repeated in the memory of the indi-
viduals. Successful repetition of these rules of action increases efficiency
in performance, speed of reaction, and the probability that they will be
selected again in the future. Each time a routine is performed, it evokes
the declarative and procedural dimensions of that knowledge and this
brings in potential for change. Hence, discontinuity may stem from (ap-
parently) continuous and (temporarily) stable processes. Routines, for
that matter, have functions beyond guaranteeing the regular functioning
of the business. As reliance on them increases, routines become a source
of solutions for new triggers as one of the endogenous resources; or they
become triggers themselves.

Study 2 showed that changes in routines are more dynamic in the first
year, when resources are being experimented and are not yet compro-
mised in well-established systems of routines. Therefore, learning out-
comes have a higher impact on organizational routines during the first
year. Outcomes depend on a combination of factors, including interac-
tions between different CLEs and between the start-up and the external
environment to promote change at the organizational level. Organiza-
tional change becomes more costly to the extent that processes of inter-
nal complexity and interdependence between routines take shape, with
increased reliance on their effectiveness, and embeddedness in market
and institutional networks. Thus, the working system of routines will
tend to prevail over the outcomes of individual CLEs.

Breaking this path-dependence requires, to a great extent, the entre-
preneurial agency to read the trigger well and decide which resources to
use and how to make use of them (Eraut 2004, Xu 2011). In a proactive
manner, agency is crucial in combining the three dimensions of learning
to change the resource-base of the firm, for innovation, competitiveness
and sustainability. Study 3 contributes to understanding these resource
dynamics. It shows that networking is essential to cope with all kinds of
CLEs, to establish business-related networks and to become embedded
in market relationships. The longitudinal effects of networking, within
business incubation programmes, for network configurations and em-
beddedness, are demonstrated in Study 3.
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Embeddedness is essential for access and exchange of information
(e.g., Granovetter 1985), but it may be a barrier to the sustainability of
the business when, at the end of the business incubation programme, the
firm is very dependent on its incubation network. Results show that, in
general, market actors gradually become more central as the business
approaches the end of the incubation programme. However, a few start-
ups reported CLEs related to leaving the business incubator. In addition
to changes in who the actors are, there are also changes in their roles,
with the formation of multiplex networks (e.g., Wasserman, Faust 2000)
that tend to be stronger and longer lasting. For instance, when the uni-
versity also becomes a buyer, in addition to providing technological in-
formation.

These three sub-studies demonstrate what authors like Feldman and
Pentland (2003), Lazaric (2008) and Dopfer (2004) have claimed about
the micro-foundations of routines and economic dynamics in general.
Specifically, this thesis contributes to filling the research gap in the evo-
lutionary economics literature by offering an explanation of the selection
process of variations developed by firms (Bataglia, Meirelles 2009). Here,
learning processes generate variation in and uses of resources to solve
critical learning episodes. Successful outcomes are selected, retained and
disseminated inside the firm as components of the system of working
routines (e.g., Zollo, Winter 2002). These new routines support the sus-
tainability of the business in the face of environmental and endogenous
demands (e.g., Eraut 2004), and also contribute to further changes.
Propositions in Study 2 highlight the main theoretical contributions of
this thesis to the literature on routines, search and learning in organiza-
tions. These and other aspects are further discussed in Chapter 0.

Notes

1'The duration of each interview was between 1h and 1h50min.

2 Salience: “the property of a stimulus that makes it stand out relative to other
stimuli in a particular context” (Hogg, Vaughan 2010). It can influence which
episodes are remembered first and affect the judgement of entrepreneurs about
how critical they were.

3 As shown in Chapter 3, SEBRAE’s (2007) categories are planning, enterprise
organization, marketing, sales, human relations and financial analysis.
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4 The average number of critical learning episodes (Mean=4,80) was the cut point
to split the group, since the mean corresponded to the third quartile of the distri-
bution.

5> In the significant differences, only extrinsic reflection and development of new
commitments showed an observed value below the expected value in the chi-
square test. For all others, the observed value was above.

6 Significant chi-square results: New meanings & New interpretations: X2 (1,
n=207) = 24,55, p< 0,01; New meanings & New practices: X? (1, n=207) = 8,47,
p< 0,01; New commitments & New network structures: X2 (1, n=207) = 24,13,
p< 0,01; New methods & New practices: X? (1, n=207) = 11,04, p< 0,01. In all
cases, the observed value was above the expected value. Comparisons between all
other pairs of variables resulted non-significant p-values.

7 Centrality is a whole network measure that considers all indications of rela-
tionships between all actors. However, here, relationships between other actors
were narrated by the entrepreneurs, implying in probable under-representation
of these other relationships. In-degree centrality is a measure of how much
these actors are indicated by the entrepreneurs.
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[-..] but economic analysis is not equipped to analyze these non-economic deterni-
nants of entrepreneurial ideas and bebaviour. Consequently, we mafke the simple as-
sumption that firms are in search of profits. This assumption has alhways created dif-
Sueulty for many, partly becanse in an uncertain world there is no single objectively
identifiable road to the greatest profit and different entreprenenrs with different tem-
peraments choose different roads, and partly becanse money profits do not encompass
the whole of entreprenenrial ambition. These two difficulties reinforce each other”
(Penrose, 1980 [1959], 184-185).

Chapter 2 defined pathways as arrangements of critical learning episodes
in the storyline of a business start-up, which emerged from the analysis
of the dynamics of resources within and between CLEs. Therefore, a
pathway has two elements: CLEs and the relationships between them.
These relationships are characterized by multiple factors, the most im-
portant being the entrepreneurial decisions in relation to possible uses of
resources to deal with a new trigger. Evolutionary paths, therefore, are
shaped by what and how resources are used in each episode.

This complexity inherent to pathways makes each start-up trajectory
unique; hence this chapter describes the analytical steps used to disclose
patterns between individual pathways that could aggregate the 43 indi-
vidual stories. This chapter shows how, through the investigation of con-
figurations of resources across CLEs, five typical pathways were found.
These could, then, be aggregated into two main categories of pathways,
clustering those firms exclusively dedicated to the core product or ser-
vice versus those combining core and secondary products and services.
Properties of these pathways are also explored and discussed in terms of
individual, firm, social, and institutional factots.
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5.1 Constructing a definition of pathways

Following the analytical framework set out in Chapter 2, critical learning
episodes are seen as the building blocks of pathways. Although Chapter
4 described several dynamics within CLEs, it did not address how these
blocks interconnect or what drivers explain different arrangements of
CLEs. Can individual businesses’ trajectories be grouped? The first at-
tempt to analyse this was by examining sequences of CLEs in each firm’s
pathway. Results showed that entrepreneur-specific issues are the most
common trigger initiating individual firms’ pathways, which were fol-
lowed by CLEs of production or market. This sequence generated a first
clustering of cases, named Pathway A, Pathway B, Pathway C and Path-
way D. This clustering was analysed in light of factors associated to firm
performance and change (e.g., Michor, Harms et al. 2010).

These factors are divided in characteristics of the start-up and charac-
teristics of the entrepreneur. Characteristics of the start-up are industrial
activities (United Nations 2008):

* manufacturing (n=24), information and communication (n=11), and
professional, scientific and technical activities (n=8);

* type of market (EC, IMF, OECD, UN, World Bank Dec. 2009): capi-
tal goods (n=11), intermediate goods (n=9Y), consumption goods
(n=11), business services (n=10), and final consumer services (n=2);

" status of the start-up: incubated (n=18), graduated (n=25);

* region: Sdo Paulo (n=25), or Minas Gerais (n=18);

* time in operation: up to 2 years (n=3), 2.1-3 years (n=10), 3.1-4 years
(n=10), 4.1-5 years (n=9), 5.1-6 years (n=5), or over 6 years (n=0).
Characteristics of the entrepreneur are:

* professional background: no work experience (n=9), experience in
the same field as the business (n=21), experience in a different field
(n=7), or academic career (n=0);

" educational background: secondary education (n=1), tertiary educa-
tion (n=20), master degree (n=5), PhD degree (n=10), or not men-
tioned (n=7);

* entrepreneurial experience: none (n=306), or some previous entrepre-
neurial experience (n=7).
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Pathway A was simplified as a sequence of
ENTREPRENEUR-PRODUCTION-MARKET

and was typical of business start-ups in the manufacturing sector, of en-
trepreneurs with higher education and located in both federative units,
amongst other features.

Pathway B was characterized by
MARKET-PRODUCTION-ENTREPRENEUR

chains of critical learning episodes and was typical of the information
and communication sector, reported more often by older enterprises
(operating from between 5-6 years) and by those with entrepreneurial
experience.

Pathway C,
ENTREPRENEUR-MARKET-PRODUCTION-MARKET,
was typical of PhD entrepreneurs with an academic career.
Pathway D, simplified as
ENTREPRENEUR-MARKET-ENTREPRENEUR,

was typical of start-ups in the business service sector, operating for less
than two years and run by entrepreneurs with experience in the same
field of activity.

It was intriguing that CLEs triggered by managerial issues were not
included in this first categorisation of pathways. This is because man-
agement-related episodes do not follow a pattern within sequences of
CLEs. They may figure before or after any of the other three types of
CLEs. One possible explanation is that the low frequency of this type of
CLE does not allow for the identification of patterns. Another is that
managerial competences are more important as resources used or created
to deal with CLEs than as triggers to them.

Despite some interesting insights, only few actual cases fitted into the
statistical distribution of attributes of Pathways A-D. Therefore, this was
a weak strategy to identify representative patterns. It also indicated that
typical pathways were not sector-specific or driven by only one main var-
iable. Consequently, a search for combinations of variables across time
started. This strategy embedded the concept of pathways in temporal
dynamics instead of testing the weight of variables that are @ priory static.
The strategy to search for typical pathways switched to a correlational
approach, which investigated variables that could be related to specific
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types of CLEs, their duration and diversity. These variables were, in ad-
dition to those mentioned above, learning strategies, initial networks,
structural and temporal factors, etc. This linear approach to pathways
was not successful in identifying patterns and explaining processes, pos-
sibly because it was based only on triggers and sequences of triggers,
which often do not reflect the content or the outcomes of a critical
learning episode. Although these results did not answer the question
about aggregation of business start-ups’ pathways in groups, they pro-
vided interesting findings in relation to associations between variables of
the learning process and these factors.

5.2 Descriptive correlational results

This section presents some key results from preliminary analysis of indi-
vidual firm’s pathways following the linear relationships between the var-
iables above. (Appendix 7 provides the codebook and the correlation
and covariance matrices). An important methodological note is that
these relationships fulfil descriptive purposes, since advanced statistical
tests are compromised by the size of the sample'. Therefore, these re-
sults focussed on three key aspects: type of CLE, length of the sequence
of CLEs, and diversity of CLEs. Type of CLE refers to the five catego-
ries described in Chapter 4; length of the sequence of CLEs refers to the
number of episodes reported by the entrepreneur (range=2-11 CLEs);
and diversity of CLEs refers to the combinations of different categories
of CLEs in the pathway of each start-up (range=1-5 types).

Correlational results for type of critical learning episode

Correlations centred on types of critical learning episodes showed that
entry and survival in the market is associated with a higher complexity of
factors in comparison to the other types of CLEs. An excerpt from the
correlation matrix is presented in Table 5.1.

Entry and survival in the market correlates positively with learning
strategies in general, and specifically with cognitive (particularly extrinsic
reflection) and behavioural strategies (particularly practical application).
This result corroborates the need for combinations of internal and ex-
ternal resources in this type of CLE. In relation to market characteristics,
entry and survival in the market correlates positively with start-ups facing
triggers to survive in the market. It also correlates with the year of the
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start-up’s operation in which those CLEs started, confirming the perva-
siveness of this type of CLE through time. Furthermore the correlation
between entering and surviving in the market with loss of resources indi-
cates the exit of critical resources, such as human and investment capital.

Table 5.1
Significant positive correlations between types of CLEs and process and firm
variables
Entry and Production Entre- Manage-

survival issues preneur- ment

in the specific issues

market issues
Learning strategies - 0,16
Intrinsic reflection
Learning strategies - 0,42
Extrinsic reflection
Sum of cognitive learning 0,20
strategies
Learning strategies - 0,41
Practical application
Sum of behavioural learning 0,23
strategies
Sum of all learning 0,28
strategies
Learning content - 0,20
Development of new
meanings
Learning content - 0,15
Development of new
methods
Learning outcomes - 0,14
Development of new
interpretations
Year of start of CLEs 0,25
Entering a new market 0,15
Surviving in the market 0,24
Dynamic of resources - 0,18
Access
Dynamic of resources - Loss 0,15
Other initial sources of 0,16
finance
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In relation to the other types of CLEs, production-related issues cor-
relate positively only with start-ups that could count on initial sources of
resources, such as business plan contests, and other punctual sources of
finance. Entrepreneur-specific issues correlate with the learning strategy
of intrinsic reflection, access to resources, development of new meanings
and methods, and with entering a new market. This combination of cor-
relations confirms the description of this type of CLE as acquisition of
knowledge about specific parts and routines that are linked to innovative
products, to which there is little benchmarking possible. And finally,
CLEs triggered by managerial issues correlate positively with learning
outcomes for the development of new interpretations. This result indi-
cates that this type of CLE tends to result in new resources at the cogni-
tive level, possibly in relation to understanding how a firm works.

Correlational results for the length of sequences of critical
learning episodes

Results for the length of Sequences of CLEs (at the centre of the mind-
map in Figure 5.1 below) showed direct and indirect significant positive
correlations between a combination of entrepreneurial characteristics,
learning strategies, firm characteristics, and initial networks. From the
centre, factors directly correlated with longer sequences of CLEs include
being in the survival phase (1=0,45), lack of previous work experience
(t=0,21), CLEs of entry and permanence in the market (+r=0,23), diversi-
ty of types of CLEs (r=0,39), use of the cognitive strategy of extrinsic
reflection (r=0,22), and the self-regulatory strategy of emotion control
(=0,14).

Start-ups with longer sequences of CLEs tend to experience CLEs of
under-utilization of resources (t=0,16), focus on complementary
(t=0,30) or independent products or services (t=0,21). They tend to be
run by pull-entrepreneurs (r=0,20), develop secondary products or ser-
vices that are low R&D-intensive (r=0,20), and benefit from initial net-
works with support institutions, such as SEBRAE (r=0,15), and others
(r=0,20). An ample setting of actors from the initial networks of the en-
trepreneurs presented positive correlations with the first layer of factors,
such as business incubator, other entrepreneurs, university, expert
friends and family, and other support institutions.

Some of these correlations were expected. For instance, entrepreneurs
without working experience are expected to report a higher number of



182 CHAPTER 5

CLEs, based on evidence about the role of work experience in the same
field in ameliorating perceptions of criticality for events commonly per-
ceived as critical by newcomers (e.g., Kelley, Bosma et al. 2010, Nichter,
Goldmark 2005). Start-ups in the survival stage are expected to have a
higher number of CLEs due to the greater length of time of being ex-
posed to the market, and a higher number of CLEs triggered by needing
to enter or survive in the market.

However, the positive correlation between number of CLEs and ini-
tial networks with support institutions was unexpected. A possible ex-
planation is that these institutions assume leading roles in pushing entre-
preneurs into actions that are critical to changing the business, such as
engaging in business-oriented networks, or providing training that speeds
the pace of growth.

Figure 5.1
Mind-map of positive correlations around the length of sequences of CLEs
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Correlational results for the diversity of critical learning episodes

Positive correlations between the diversity of CLEs and individual, firm,
institutional, and process variables are illustrated in Figure 5.2. Diversity
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of CLEs correlates with having no work experience (r=0,27) and having
experience in a different field (r=0,31), indicating that these entrepre-
neurs have more diverse learning demands through the evolution of their
business start-ups. A complementary association appears between diver-
sity of CLEs and learning outcomes that result in new interpretations
(r=0,16). Other positive correlations were found between diversity of
CLEs and start-ups producing consumption goods (r=0,32), run by pull-
entrepreneurs (1=0,31), and with initial finances from family or friends
(t=0,14) or from the team of associates (r=0,15).

Figure 5.2
Mind-map of positive correlations around the diversity of CLEs
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Diversity of CLEs correlated positively with business start-ups already
in the survival stage (r=0,15), experiencing CLEs with focus on inde-
pendent products or services (r=0,37), and developing low R&D-
intensive activities for both core (r=0,17) and secondary (r=0,26) prod-
ucts and services. This set of correlations suggests the effect of time
(when the survival stage is seen as a proxy for time in operation), and of
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the development of secondary products or services, especially in the low
end of R&D-intensity.

Analysis considering initial networks showed that diversity of CLEs
correlates positively with SEBRAE (r=0,41) and other support institu-
tions (r=0,47), corroborating the proactive role of these institutions in
fostering diverse learning in business start-ups. Around these, a wide
range of initial networks indirectly relates to the diversity of CLEs, such
as experts from the family’s and friends’ networks, support institutions
and market actors. SEBRAE’s role is highlighted here for the several
positive correlations with type of entrepreneur, professional background,
type of market, source of finance, R&D-intensity of the first product or
service, and diversity of CLEs.

5.3 The five typical pathways

Since the attempts described above, based on a priori categories that are
commonplace in the literature to explain industrial development and the
growth of firms, could not provide a substantive argument for the evolu-
tion of business start-ups, a deeply qualitative and inductive strategy was
adopted to reanalyse all interviews. Hence, grounded theory principles
provided the methodological solution to investigate these evolutionary
processes. This section describes how grounded theory principles led to
the identification of patterns between individual firms’ pathways. It ex-
plains how five typical pathways emerged from this analysis and charac-
terizes them in-depth.

Grounded theory principles

Strauss and Corbin (1998) claim that grounded theory is a strategy to
identify, inductively, building blocks of theory. They present a series of
techniques to identify categories and their general properties and dimen-
sions. Properties differentiate between classes of events and disclose var-
iations within a range, allowing differentiation within classes. A precursor
analysis to theorizing is defining concepts in terms of their specific prop-
erties and dimensions. These authors call this phase ‘conceptual order-
ing’ and, from its three possible types, this study applied the ordering of
data in steps, guided by the sequence of the narratives and with the ana-
lytical framework in the background. Although this section describes
properties and dimensions of pathways that characterize the evolution of
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business start-ups, it is out of the scope of this study to construct a theo-
ry that explains the evolutionary processes of these businesses beyond
CLEs.

Since the research was not designed to be exclusively empirically-
driven, analyses of the interviews, in this phase, were anchored in codes
for critical learning episodes, networking dynamics, etc. (Appendix 5).
These were delimited by their chronological position in relation to other
CLEs and their duration (when the episode started and when it ended).
Hence, stories of the relationships between these CLEs took a central
position in this round of analysis. Therefore, grounded theory principles
were applied to investigate relationships between CLEs instead of intra-
CLE dynamics.

A new set of tentative aggregating variables was investigated in each
interview:

* Relationships between CLEs — instead of sequence

" Drivers or guiding principles of the business start-up
* Entrepreneurial formation and attitude

* Entrepreneurial experience and experience in the field
" Scope of the target market

®  Value chain insertion

= Use of resources

* Sources of resources in the firm pathway

® Initial and ‘current’ networks

* Sector specific issues

* Growth perspective

* Degree of innovation

None of these variables seemed to differentiate groups of start-ups,
but, from this systematic investigation, another factor that could possibly
disclose pathways emerged: the raison d’étre of the business. By ‘raison
d’étre’ one can understand the core purpose of the entrepreneur when he
or she decided to start a new business; i.e., to develop machines, to pro-
vide services to sector A, etc. It was observed that the use of resources
was, at times, directed to the needs of this core product or service, point-
ing out that the initial idea continued to be at the centre of the business.
However, at times, the use of resources was directed to secondary activi-
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ties, which were developed to secure the survival of the business, but
which affected the development of the core product or service in differ-
ent ways. This raised the following question: Would these configurations
of resources shape pathways according to the focus on core versus sec-
ondary products or services?

To answer this question, each CLE was codified as a core or second-
ary product or service, based on the target for which resources in that
episode were being acquired, created and transformed. As the analysis
progressed, differences between these secondary products or services
were observed. These differences were based on the extent in which the
resource-base’ of these secondary products or services overlapped with
the resource-base of the core. This differentiation resulted in a sub-
categorization of secondary products or services, as follows:

* Complementary: the resource-base of the secondary product or ser-
vice complementary to the core one. Hence, the secondary product
paves the way for the core product enter the market. As defined by
Wernerfelt (1984, 175), complementary resources are those that
“combine effectively with those you already have”. An example is
Firm 31. Its core product is entertainment games aimed at the inter-
national market. The development of these games requires at least a
team of experts in management, programming, artwork, and content-
(specific to each game). Access to the market is through sales repre-
sentatives, who link small-scale developers to multinationals in the
game industry. Since this market demands high standards, the team of
entreprencurs needed R&D grants to hire the expertise needed to
form a team. The complementary product is an educational game for
language teaching, aimed at the local market. The same expertise in
management, programming, artwork, and content is required. How-
ever, market relations take place at the local level and games are much
more customized in comparison to the scenario for the core product;

* Independent: while the core product or service is being developed,
secondary products or services are in place in the form of spin-offs.
For this group, the resource-base of the secondary product or service
is independent from the resource-base of the core. An example is
Firm36. Its core product is equipment for the early diagnosis of deaf-
ness, which requires R&D for the development of the prototype, then
investment capital to develop the product, test it, certify it, and finally
to start producing it. The resource-base requires up-to-date
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knowledge in medical engineering, licenses and certifications, (future)
partnerships for a shop floor, and networks in the audiometric
equipment industry. The secondary product, created to generate in-
come, is the provision of a technology course (micro-controlled sys-
tems), which material is available for online purchase. The main part-
ners are the university, for use of the auditorium, and the business
incubator, for mediating this partnership. This secondary product is a
spin-off that runs independently from the core business and counts
on a rudimentary board of directors to coordinate the management of
the two start-ups;

* Competing: the secondary product or service competes for the re-
source-base of the core. The former uses up these resources and hin-
ders, or completely takes over, the possibility to develop the core
product or service. An example is Firm37. Its core was the produc-
tion of open source software, for which expertise and time for devel-
opment are the most important pre-conditions. However, several dif-
ficulties to generate working capital led the start-up to becoming a
temporary service provider in short-term projects. One of these pro-
jects, mediated by the business incubator, combined open source with
software testing. This was the entry point for a business opportunity
with a big buyer in the software testing market. The demand in-
creased so rapidly that the workload of most employees and interns
became dedicated to this one client. Once in this market, the team of
associates started to broaden the resource-base in software testing;
they identified other opportunities, built specific networks, and start-
ed specializing in a sub-niche through vertical integration and an
R&D project to develop the start-up’s own methodology of software
testing. Clearly, the resource-bases of core and secondary products
and services became incompatible, and the latter took over the posi-
tion of the former.

CLEs whose resources were targeted to secondary products or ser-
vices were re-categorized following this typology. As a result, business
start-ups could be aggregated in five pathways that reflect these sets of
resources and uses made by entrepreneurs. The final step was identifying
the emergent properties of these five dimensions. This resulted in two
main properties of these pathways: full dedication of the resource-base
to the core product or service (65% of the cases), and shared dedication
of the resource-base to a combination of core and secondary products or
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services (35% of the cases). It is noteworthy that these properties were
not obvious at the beginning, especially because the same property of
exclusive dedication to the core product or service would aggregate both
traditional and technological businesses. The resulting structure of path-
ways is shown in Figure 5.3 (this figure is unfolded in Appendix 11,
showing which cases belong to each category).

The next step was to characterize each typical pathway based on a set
of features related to the CLESs, the start-ups and their value chains, the
entrepreneurs, and the configurations of resources.

Figure 5.3
Structure of pathways

’ Properties of pathways |

Core product or service | ‘ Core + Secondary product or service

‘ Dimensions of these properties ‘
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Initial and current conditions

Initial conditions refer to initial resources, available to the entrepreneur
when the business was set up (Box 5.1). Current conditions refer to the
status of these and other resources by the time of the interview (Box
5.2). These conditions are a set of more or less stable variables that sup-
ported the interpretation of the typical pathways. Some of them were
compared over time, as indicated in Box 5.2.
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Box 5.1
Initial conditions

Entrepreneurial formation: previous education- this was reported as influential
when making the decision to start a business instead of becoming an employee.

Entrepreneurial experience and experience in the field: these are indicators of
previous knowledge on how to start a business (even if in a different field) and of
experience in the field of the start-up, not necessarily as entrepreneur. This infor-
mation provides hints about a baseline of competences.

Guiding principles, or drivers: five categories were found: entrepreneurial oppor-
tunity (identification of a business opportunity), technological development (trans-
forming top level technology into marketable products), investment for life (retire-
ment, personal dream), market trends (market forces towards entrepreneurship),
and return to society investments (public universities and research centres). These
guiding principles are not assumed to be exclusive or fixeds3.

Entrepreneurial attitude: how entrepreneurs perceive risks and difficulties, market
dynamics, and their capacities to cope with challenges, such as CLEs. It also consid-
ered whether the entrepreneurs started the business on their own initiative (pull-
entrepreneur) or as a result of other actors (push-entrepreneur).

Value chain insertion: this is a proxy for the position of start-ups as price-takers or
price-makers and for the extent to which the start-up has the power to articulate
with other actors, versus being in the hands of chain leaders. It does not entail any
value chain analysis, but benefits from that perspective to understand relationships
between the focal start-ups and market actors linked to its activities. This is a useful
tool to understand, for instance, barriers to entry imposed by strong competition, the
power of bigger players in establishing regulatory frameworks, and the establishment
of partnerships to overcome limitations of size and scope.

Size of the market: refers to the expected or estimated size of the market at the
beginning of the business. It is divided into four levels: local, regional, national, and
international. When the start-up acts in different markets, information about each
product or service is provided.

Initial financial resources: refers to any initial sources of finance, rather than to
amounts available for investment in the business. Different types of financial re-
sources include loans from friends, R&D grants, economic support to start the busi-
ness (e.g.: donation or lending of equipment).

Initial network: measured by the number of actors (size) and the richness of re-
sources transacted (diversity of actors is expected to impact on the diversity of re-
sources).
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Box 5.2
Current conditions

Guiding principles: have the initial guiding principle(s) changed since the beginning?
Results showed that these drivers are rather stable and tend to remain the same in
the first years for most of the start-ups studied.

Entrepreneurial attitude: has it changed since the beginning? Results showed some
refinement of entrepreneurial attitudes for most of the cases, with more references
to market dynamics in how they position themselves and the business.

Size of the market: may have changed after the start-up entered the market, be-
cause of changes in products or services, creation of new products and services aimed
at different target markets, and as an result of exogenous factors on the size of the
start-up’s market. Moreover, the initial perceived size of the market was based more
on the entrepreneurs’ expectations whereas in current conditions, the size of the
market refers to actual exchanges with buyers.

Value chain insertion: value chain insertion may change with the evolution of the
start-up’s products or services. In addition to that, insertion in a value chain may
result in changes in the start-up’s networks, by bringing in intermediaries or by creat-
ing shortcuts to reach consumers. Also here, there are differences between what
entrepreneurs expected at the beginning and the actual insertion in the value chain
after a couple of years.

Current network configuration: qualitative comparisons between the initial and the
current networks. Results show expansion toward market actors, indicating an expan-
sion of the available and potential sources of resources. These comparisons also dis-
close networks’ dynamics of embeddedness in the market.

Sector-specific issues: general information about the start-up’s sector of activity and
its impacts on the evolution of the start-up, reported by the entrepreneurs. Sector
dynamics provide insights into competition and potential for cooperation to business
start-ups.

Growth perspective: growth indicators narrated by the entrepreneur and expecta-
tions for future growth. Data varies from growth estimations to actual growth rates.
It also includes qualitative indicators of growth processes, such as negotiations for
partnerships with bigger enterprises, offers for merging etc.

Degree of innovation: following the OECD (2005) definition of less vs. high R&D-
intensive activities and industries.

Pathway 1: Direct product of the core product or service

In this pathway, entrepreneurs could directly manufacture the core
product or provide the service, without needing to develop secondary
ones. This is a linear model of start-up development and aggregates at
53,5% of the cases. These start-ups report on average up to three CLEs
in the first three years (s.d=1,53). Only two start-ups in this group, both
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in the clothing sector, reported more than five CLEs in the first three
years (FirmO7 and Firm15).

The most frequent types of episodes here are related to entering or
surviving in the market (36,1%). Eleven cases (47,8%) did not report any
critical learning episodes related to production, of which eight already
had professional experience in the same type of activity. This result indi-
cates that the entrepreneur’s expertise provided the firm with internal
capacity to deal with production issues, and this affected the perception
of criticality about events of this type. Nevertheless, experienced entre-
preneurs also report CLEs triggered by production issues. These epi-
sodes were about, for instance, the high turnover of employees, regula-
tion issues, and access to technology, indicating that professional
experience alone is not enough to dilute the criticality of external factors
stemming from competitors, regulatory frameworks, and technological
limitations.

Most of the business start-ups included here develop low R&D-
intensive products or services (n=20), the markets for which have estab-
lished institutions. In general, low R&D-intensive start-ups can begin
directly producing and commercializing their core outputs more easily
than high R&D-intensive start-ups if one considers that the technology
for production is accessible, suppliers and buyers are in the market, and
marketing strategies are well-known. In consequence, the entrepreneurs’
main challenges are raising investment capital, finding suppliers, develop-
ing managerial competences and reaching out to buyers. At the start-up’s
level, the main tasks can be summarized as establishing the production
unit, producing and selling. This apparently simple linearity, however,
should not obfuscate the difficulties faced by these businesses, as
demonstrated by the critical learning episodes in this pathway.

For his commonly assumed path, an unexpected result is the presence
of three high R&D-intensive start-ups, all developing biotechnology-
based products or services. This is explained by the characteristics of
these cases. Two of them (Firm24 and Firm25) are service providers to
big companies in similar markets as the start-ups’ (biotechnological tests
for medicines and cosmetics, and technology for pharmaceutical compa-
nies, respectively) and one (Firm35) is a small scale manufacturer of in-
puts for academic research. The founders of all three start-ups had sup-
pliers and buyers in their initial networks. These networks facilitated the
acquisition of inputs from suppliers and the realisation of the first sales
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to enter the market. All of them are researchers in their business area and
continue relying on their university-based networks to access innovation
and to establish partnerships for R&D. These cases strengthen the ar-
gument that, for both low and high R&D-intensive start-ups, access to
an established institutional arrangement is a facilitating scenario for nas-
cent businesses to enter the market directly with their core product.

A complete figure of the evolution of business start-ups in Pathway 1
combines entrepreneurial competences (for instance, in production pro-
cesses), with an institutional setting where market actors are already op-
erating, and where the entrepreneurs have been connected to these ac-
tors since the beginning. In sum, the two key variables to facilitate this
evolutionary path is the possession of technology for production and the
embeddedness in specific market and institutional networks. The speci-
ficity of these networks is inherent to the resource-base required by the
core product or service.

In relation to initial and current conditions, a great majority of these
start-ups are driven by entrepreneurial opportunity (n=13) or because
entrepreneurship is seen as a life-long investment (n=8). In general, the
interviewees had no entrepreneurial experience (n=18). The other five
cases are distributed as follows: one interviewee had previous, failed en-
treprencurial endeavours (Firm06), two had started businesses in the
same field of the start-up but with different products (Firm38 and
Firm40), and two had entrepreneurial experience in a different field
(FirmO1 and Firm04). The market size varied from local, to regional, and
national, reaching the international market, indicating that the scope of
the market might not influence this pathway. In relation to strategies to
reach out to buyers, 12 enterprises did direct sales, six combined direct
and indirect sales through sales representatives (Firm35, Firm04, Firm13,
Firm06, Firm09, Firm26) or through business partnerships (Firm01),
three, who currently only sell through sales representatives, started by
direct sales when the scope of the business was smaller (Firm33, Firm07,
Firm15), and one depended on wholesalers (Firm11) who kept close
control on the quality and price of the product.

The evolution of the networks from the beginning of the business up
till the time of the interview showed an expansion towards business-
driven ties. All of the businesses reported business actors in their net-
works by the time of the interview. Fifteen entrepreneurs (65,2%) re-
ported business actors in their initial networks with varying strengths of
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ties (Firm03, Firm28, Firm24, Firm12, Firm11, Firm25, Firm04, Firm05,
Firm41, Firm13, Firm006, Firm38, Firm07, Firm15, and Firm01). For
some, these were kinship relations within the field of the start-up; for
others, they were friends who owned small enterprises in different fields;
and for others these actors were part of their professional networks in
previous jobs. These latter actors included initial networks of suppliers
or buyers. One interesting result is the presence of the local government
in the current network of three business start-ups (Firm03, Firm35, and
Firm12). For the first one, the government occupies the position of buy-
er in the network; for the other two, the local government plays the role
of support institution, by providing resources (i.e., terrain, building) for
the installation of the production plant after the business incubation
programme. Cases in this pathway are illustrated in Appendix 9.

The results in this section lead to the following proposition:

Proposition 7a. The linear evolution of business start-ups is rooted in the posses-
sion of product technology and embeddedness in resource-specific networks.

Proposition 7b. Experience in the field, access to technology, and a favourable in-
Stitutional environment are the greatest facilitators of the linear evolution of business
start-ups (Pathway 1). This proposition is partly supported by the literature
on innovation and social capital, which claims that relational embed-
dedness is linked to access to institutions that facilitate the establishment
of the business and its insertion in the market (Xu 2011).

Pathway 2: Dependence on investment capital to develop the core
product, without secondary products

The second pathway, the specific cases of which are illustrated in Ap-
pendix 9, is characterized by high R&D-intensive start-ups — two in the
biotechnology sectot, two in information and communication, and one
in manufacturing of chemical products — which fully depend on invest-
ment capital, mainly public R&D grants, to develop the core business.
Other products or services, when eventually developed, are not market-
ed, since the whole resource-base is ditected at R&D. In fact, after four
or more years of investments, these start-ups had not entered the market
at all, which is a key feature of this pathway. Only Firm17 briefly men-
tioned a possibility of entering the market with by-products generated
from the technological platform they produced. However, this start-up
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had been active for five years and this first insertion in the market still
appears as a vague possibility.

Critical learning episodes typically take place in the first two years of
the start-up, when applications to governmental R&D grants are elabo-
rated and the internal structure of the firm is built. Production-related
triggers, mainly access to investment capital, are the most resource-
demanding, representing 42,1% of all CLEs in this typical pathway. As
expected, CLEs of entering or surviving in the market are rare (only one
occurrence, corresponding to 5,3%). The average number of CLEs in
the first three years is three (s.d. = 1,02), similar to Pathway 1.

Start-ups in this pathway are driven mostly by technological develop-
ment, which may later change to entrepreneurial opportunity after years
of struggles to establish the initial business idea. This long period before
the main motivation for the business changes is explained, in this typical
pathway, by the attachment to the core product, which prevents the ex-
pansion of the resource-base towards alternative entrepreneurial oppor-
tunities. These interviewees had no entrepreneurial experience but had
years of working experience in the field of the start-up, as employees or
researchers. All of them aimed at the national market and two (Firm20
and Firm17) saw potential for internationalization. Their possible inser-
tion in a value chain was not clear, since none had entered the market by
the time of the interview and had no clear ideas about how to do it.

In terms of their networks, they started well connected to academic
actors, such as the university, and two were also connected to business
incubation actors. Their networks expanded, but to a lesser extent than
in other pathways, towards market actors. Their current networks are
still very much embedded in the university circle, including entrepreneurs
who graduated from the same university. Firm17 is exceptional in its
connections with a nationwide network of resourceful actors in the bio-
technological sector; and Firm21 is exceptional for having all technologi-
cal expertise in-house. The latter does not depend on the university for
technology, since the entrepreneur has the technological expertise, more
than 20 years of professional experience in that type of product, and the
market networks from his previous jobs. Nevertheless, the development
of the innovative product, totally funded with governmental R&D grants
and without the commercialization of by-products, characterizes this
start-up in Pathway 2.
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Results for this pathway challenge the literature on embeddedness and
innovation, which claims that embeddedness in homogeneous networks
relates to imitation, and embeddedness in heterogeneous networks re-
lates to less standardized routines and higher levels of innovation. As
discussed here, Pathway 2 combines the characteristics of being the only
one formed exclusively by high technology-driven start-ups and, at the
same time, as having the most homogeneous and less changing net-
works, formed mainly by universities and research institutes. These net-
works show higher density, trust, coordination and task specialization,
resulting in a higher intensity of technological information sharing
(Granovetter 1985, Xu 2011).

Proposition 8a. Dynamics of networks in Pathway 2 favour embeddedness and
homageneity with technology centres for technological development.

Proposition 8b. Exclusive dependence on R&D grants affects the pace of product
development negatively due to the long time spent on procedures and the consequent
delayed contact with the market.

Pathway 3: Secondary product as means to enter the market while
the core one is developed

The third pathway is composed of business start-ups that entered the
market with a secondary product or service while the core product was
being developed (illustrative diagrams in Appendix 9). The resource-base
of the secondary product or service is similar to the core one (i.e., type of
technology, inputs for production etc.), so that entering the market with
this secondary product corresponds with establishing business networks
with those who will be the suppliers, buyers, or other actors for the core
product too. Cases here demonstrate that this is an interesting strategy
for quicker income generation and network building that paves the way
to the core product. The average number of CLEs in the first three years
is 5 (s.d.=2,50).

Overall, the most frequent types of episodes are related to production
(34,4%), and entering and surviving in the market (34,4%). Dynamics in
this pathway comparing core and secondary product or service show that
while for some of the cases episodes are scattered over years (Firm43
and Firm10), for others there is an avalanche of simultaneous episodes
starting in the first two years (Firm31 and Firm34). The latter corrobo-
rates the literature about the fragility of business start-ups in the first two
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years (e.g., Cressy 2008 [2006]). In addition to this, these episodes focus
on core and secondary products or services, predominantly in relation to
production issues. This result indicates that the resource-base for both
core and secondary products is developed simultaneously.

Entrepreneurs report that the move towards a secondary product is
driven by three key factors: the need to use up working and investment
capitals (Firm32 and Firm43), business opportunity (Firm32, Firm31 and
Firm23), and guidance by business incubator consultants about alterna-
tive strategies (Firm10). An exception is Firm34, which adopts a strong
managerial perspective on the structuration of the start-up, in conso-
nance with the business management background of this entrepreneur.

One important result of this pathway is that the secondary product is
not necessarily successful. For instance, Firm32 was approached by a
venture capitalist with whom the entrepreneurs spent months working
on business plans, market research and prototyping for a secondary
product. When they realised that there would not be a market for that
innovation, the partnership was dissolved and the entrepreneur resumed
the development of the core product. Nevertheless, the resource-base
had been broadened by knowledge about alternative strategies of prod-
uct development and marketing.

Three of these six start-ups develop core products or services that are
high R&D-intensive; whereas four develop secondary products or set-
vices that are high R&D-intensive. The main factor influencing the level
of R&D is the drive leading to this secondary product. The four high
R&D-intensive cases are those in which the secondary product resulted
from a business opportunity, sometimes combined with access to in-
vestment capital.

The characteristics of the initial and current contexts showed that
three start-ups were driven by investment for life (Firm23, Firm31 and
Firm34), two by entrepreneurial opportunity (Firm32 and Firm10), and
one was driven by technological development (Firm43). None of the
cases had had entreprencurial experiences, although three of them
counted on role models from within the family (Firm10 and Firm31) or
from other entrepreneurs (Firm34). In relation to market coverage, each
case described different insertions in their value chains, depending on
the type of product. Four of them tackled the regional and national mar-
kets. Firm43 was the only one with potential for internationalization of
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the core product, but provided services at the regional level while this
core product was being developed.

The initial networks of three cases are characterized by academic ac-
tors, such as universities, former university colleagues, researchers, and
so forth (Firm43, Firm32, and Firm31). Three already counted on some
support institutions in their initial networks (Firm32, Firm31, and
Firm34), or with some degree of business expertise from family mem-
bers (Firm10 and Firm31).

Few market actors, such as other incubatees, were indicated in the ini-
tial networks of three cases (Firm32, Firm10, and Firm34). The current
networks, however, indicate an increased presence of support institu-
tions and business-related actors, especially other incubatees. Relation-
ships with other incubatees are very diverse. For three cases (Firm43,
Firm31, Firm34), they are a source of information about markets, man-
agement, and solutions to common problems in the business. Two cases
(Firm32 and Firm10) reported incubatees or graduated start-ups as busi-
ness partners in the development of combined products and the creation
of spin-off projects. One case (Firm32) had other incubatees as buyers.
Another crucial actor in the current networks of two cases (Firm31 and
Firm34) is private investors. In one case the access to investors was li-
aised by the business incubator, whilst in the other investors were at-
tracted by the product, when it was launched in the market. Public inves-
tors, such as governmental agencies for scientific and technological
research, are also present for the development of high R&D-intensive
products. It is noteworthy that both private and public investments fo-
cus on the core product.

Based on these results, the following proposition is drawn:

Proposition 9a. Similarity between the resource-bases of core and secondary prod-
ucts and services favours the concomitant development of multiple products, and the
generation of working capital, investment capital, business networks and internal ex-
pertise within a specific technological platform.

Proposition 9b. Secondary products or services will be more value adding if created
out of a business opportunity.
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Pathway 4: Independent or complementary products or services
that become spin-offs with parallel administrative structures

The fourth pathway is characterized by the development of independent
or complementary products or services that become spin-offs of the core
business with their own administrative structure. These parallel struc-
tures create a situation of relatively independent businesses, almost as if
there were two core products or services. Nevertheless, there is always
one product or service that is regarded by the entrepreneur as the core.
The surge of these spin-offs relates to the identification of a business
opportunity beyond the scope of the first business (Firm30, Firm29,
Firm19, and Firm22), or to the need to generate working capital while
the core product is being developed (Firm36 and Firm02). Similar to the
results of Pathway 3, three of the spin-offs driven by business opportuni-
ties are high R&D-intensive (Firm30, Firm29 and Firm19), whereas the
others, together with those driven by needing to generate working capi-
tal, are low R&D-intensive. In terms of numbers, the average number of
CLEs in the first three years is 5 (s.d.=1,21).

Many features differentiate Pathway 4 from the other pathways relat-
ed to developing secondary products or services. The first and most im-
portant is that both core and spin-off businesses in Pathway 4 have dis-
tinct resource-bases, so they run in parallel. This implies independent
needs, which are dealt with through relatively independent business
structures. These parallel administrative structures are based on partner-
ships with other enterprises (Firm29, Firm02, Firm19, and Firm22) or on
the internal reorganization of tasks within the team of associates (Firm30
and Firm36). Both strategies distribute the internal managerial resources
in a way that allows focussing on the core business and on smaller ef-
forts to run the spin-off. The second distinctive feature is that the spin-
off product does not take as many resources as the core one, in contrast
to that observed in Pathway 3.

The third distinctive feature is that, in Pathway 4, the secondary
product is not meant to be discontinued once the core one is introduced
on the market. Since the resource-base of core and secondary products
or services is so different, the growth perspective for many of the entre-
preneurs in this group depends completely detaching one business from
the other (Firm30, Firm29, Firm36, and Firm02), with independent legal
identities, market niches, institutional settings, and so on. This is already
the case for half of them (Firm30, Firm19, and Firm22). For Firm19, the
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first business became an R&D enterprise that supplies the spin-off, dedi-
cated to bridging basic research to market products. There is no pattern
in the distribution of CLEs, but it is clear that the core product takes
most of the start-ups’ efforts. In general, episodes triggered by needing
to enter or survive in the market are the most common (55,6%), fol-
lowed by episodes of production (19,4%).

In relation to contextual factors, guiding principles differ amongst the
entrepreneurs, from entrepreneurial opportunity, to investment for life,
technological development, and returning to society its investment in
research. It is noteworthy that after the success of the first business, the
guiding principle for the development of by-products or for the creation
of the spin-off changes to entrepreneurial opportunity. These entrepre-
neurs seem to have learned during the first years that their initial drivers
can only be achieved if there is a market opportunity for their business
ideas. Therefore, they start combining their interests with the identifica-
tion of these opportunities. The entrepreneurs share the characteristic
that none had entrepreneurial experience, but had expertise in the field
either as customers, employees, or researchers (except in Firm22). This
previous contact and knowledge about the field was crucial in determin-
ing the type of business for underlying the entrepreneurs’ interests. The
initial finances for most cases originated from sales of the start-up’s
products or services. Most cases (Firm29, Firm36, Firm19, and Firm?22)
aim at the national markets, but have potential or are already starting
some international activities. Apart from Firm22, these are all high
R&D-intensive start-ups.

A comparison between the initial and current networks shows expan-
sion towards market actors for all of start-ups. Entrepreneurs working
on high R&D-intensive activities had initial networks with universities
and research centres, while the others had initial networks with family or
friends, other entrepreneurs and support institutions such as business
incubators or SEBRAE. The current networks systematically show the
presence of business partners, support institutions or knowledgeable
persons for advice, and of investors, enabling start-ups to develop high
R&D-intensive core products and a spin-off. Incubated and graduated
start-ups again figure in the current networks, as buyers (Firm30), busi-
ness partners (Firm?29), or informal advisers (Firm36). Details of these
cases are found in Appendix 9.
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This pathway corroborates the literature that illustrates the important
role of inter-firm cooperation for the reduction of transaction costs and
the expansion of a firm’s boundaries through reduced knowledge trans-
mission costs (e.g., Pfeffer, Salancik 1978, Foss 1999). Moreover, formal
interdependence between firms reduces uncertainty about resource ac-
quisition, production practices, and marketing of outputs (e.g., Casciaro,
Piskorski 2005). In this pathway, partnerships are key to capitalizing on a
partner’s resources in order to expand the resource-base of each start-up.
This makes possible the development of products and services that one
start-up alone cannot manage. Despite increased interdependence in rela-
tion to the spin-off, this arrangement allows the concomitant develop-
ment of the core product or service, which tends to be more firm-
specific and tacit, impacting on the competitive advantage of firms (e.g.,
Eisenhardt, Martin 2000). Thus, Pathway 4 leads to the following propo-
sition:

Proposition 10a. The concomitant development of core and secondary products and
services with different resource-bases is possible through business partnerships to create
spin-offs.

Proposition 10b. Whereas inter-firm spin-offs increase interdependence between
firms, these spin-offs allow each start-up to develop its core product or service inde-
pendently.

Proposition 10c. Inter-firm spin-offs tend to develop high R&>D-intensive products
and services if the creation of the spin-off is driven by a business opportunity.

Pathway 5: Secondary product becomes the core business or
competes with its development

This last category of pathway is characterized by the development of a
secondary product or service, the resource-base of which is so different
to the core that it becomes the core product or service, or competes with
its development. This pathway differs from the others by the higher av-
erage number of CLEs in the first three years (mean=0; s.d.=0,47), and
for the parallel efforts to develop two incompatible resource-bases.
CLEs are not concentrated in one year, but they are spread over the first
three to five years (see Appendix 9 for illustrations).

The most frequent types of CLEs are production issues (34,8%) and
entering and surviving in the market (26,1%), always for the secondary
product. Despite these similarities, the three cases in this category are
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very different from each other in their individual pathways. Firm27 and
Firm 42 developed secondary services to generate working capital; neces-
sary once the entrepreneurs became aware of the costs and time required
to develop the core product. Thus developing a resource-base for the
secondary product or service diverted focus, time and effort from the
resource-base of the core product. This, in consequence, had an impact
on the identity of these firms. Firm37, on the other hand, was under
pressure from the incubator to define its focus and swiftly changed to a
new market niche, following a business opportunity liaised by the incu-
bator. This start-up started specializing in this niche, reshaping the iden-
tity of the firm. This new resource-base allowed the start-up to overcome
its internal financial crisis, although it became dependent on one big
buyer. Two cases in this pathway develop less R&D-intensive services
and one, Firm27, developed a core project which was high-R&D-
intensive.

The initial and current conditions of these cases show that all three
were pull-entrepreneurs, driven by principles of entrepreneurial oppor-
tunity (Firm27 and Firm 42) or by a mix of drivers (Firm37). None of
them had entreprenecurial experience, since they started their businesses
just after concluding their undergraduate or graduate studies. However,
one case (Firm37) saw in his parents entrepreneurial role models. Each
start-up had different market coverage, from local to regional and inter-
national levels. In terms of value chain positioning, two were outsourcers
and one was a supplier to big companies. This subordinate position in
the chain is illustrated by Firm27, whose product disappeared in favour
of the partner’s brand, who does the commercialization of the product.
The initial networks of all three firms included academic actors, the
business incubator, and other local SMEs in the sector. They expanded
towards business actors, other SMEs, business partners, buyers, suppli-
ers, and investors (Firm42).

The dynamics of this pathway, as shown in the literature, provide a
counter-example of the net balance between selection and adding things
up as discussed by Bataglia and Meirelles (2009). According to these au-
thors, this balance reduces learning costs for firms, since adaptation is
considered a smoother process when compared to the selection of or-
ganizational routines. This argument provides a possible explanation for
the nearly impossible task of resuming the development of the core
business, if this turns out to be more value-adding. Routines to pursue
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the secondary product require a resource-base that is so discrepant to the
one required by the core product that human, financial, managerial, in-
frastructural and other costs to resume the development of the core
product become unbearable. The following proposition derives from
Pathway 5:

Proposition 11a. Incompatible resonrce-bases between core and secondary products
or services will result in the replacement of the core for the secondary, which tends to be
less R&&*D-intensive — even when the core was already a low R&>D-intensive product.

Proposition 11b. The costs of learning routines of incompatible resource-bases can-
not be borne by business start-ups.

Statistical clustering

A two-step cluster analysis was conducted in SPSS (IBM Corp. Released
2011) to cross-validate the qualitative aggregation of cases in typical
pathways. Results show five clusters, the first one with 30% of the cases,
the second with 22,2%, the third with 17,4%, the fourth with 16,4%, and
the fifth with 14% of the cases. The measure for cluster quality indicates
a poor model fit (Figure 5.4), possibly explained by the high number of
inputs (n=28 variables), the small number of cases (n=207 CLEs), and
the low variance of some inputs and dummy variables. These variables
are: type of industrial activity, type of market (SNA), professional back-
ground, educational level, type of entrepreneur, entrepreneurial experi-
ence, type of CLE (five categories), learning strategies (separately: intrin-
sic reflection, extrinsic reflection, help-seeking in written material,
interpersonal/inter-organizational help-seeking, and practical applica-
tion), new zs. established market »s. survival in the market, type of re-
source use, R&D-intensity of the first product, focus of the CLE, market
coverage (from local to international), entrepreneurial role model, entre-
preneurial education, time in operation, diversity of CLEs, year of opera-
tion in which the CLE started, duration of the CLE, diversity of initial
financial resources, sum of learning strategies, and initial networks.

The five main variables for the overall clustering are: professional
background, educational level, previous entreprencurial experience, en-
trepreneurial role models, and R&D-intensity. The relative weight of
each predictor varies per cluster, although professional background re-
mains amongst the top three predictors. A table with the details per clus-
ter is found in Appendix 10. The cross-tabulation between these five
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clusters and the five typical pathways shows significant chi-square values
(X? (168, n=207) = 821,02, p< 0,01) and a clear distinction between high
and low R&D-intensive activities in Clusters 1 and 3, respectively. Ap-
pendix 10 presents the table of predictors per cluster. Given the poor fit
of this clustering and the low discrimination between sets of categories,
the comparisons that follow consider the result of the grounded theory
clustering.

Figure 5.4
Model fit of two-cluster analysis for pathways

Model Summary
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Inputs 28

Clusters 5

Cluster Quality
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Comparative analysis between pathways

This section examines differences and commonalities between the five
pathways. It starts by comparing the focus of resource configurations
and production (Table 5.2). One important aspect is that most of these
businesses produce families of products, that is, they diversify products
within the same technological platform (i.e., different types and shapes
of scissors for different surgical uses), but this diversification does not
represent completely new innovations or new production lines based on
a different resource-base. Therefore, the two distinctive categories of
core and secondary products are kept, with ‘secondary’ representing new
sets of production outputs that require another resource-base.
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Table 5.2
Typical pathways per focus of the resource-base and production

Main resource-base

Core Secondary
Core Pathway 1

Focus of Secondary Pathway 3 Pathway 5
production Both Pathway 4
No production Pathway 2

Next, Table 5.3 summarizes information about number of start-ups,
and the characteristics of CLEs and R&D-intensity for core and second-
ary product or service per pathway. Results show that, even considering
the first five years, most CLEs start between the first and the third years,
with average durations ranging from one to two years. This corresponds
to the ‘valley of death’ in the first two years of business start-ups (e.g.,
Cressy 2008 [2000]), during which these firms are more unstable. This
‘valley of death’ seems to be larger in Pathway 5 due to the considerable
number of CLESs starting in the third year, the higher range of CLEs, and
the higher average number of CLEs. Note that, across pathways, man-
agement-related triggers do not figure in the most common types of crit-
ical learning episodes. This result corroborates the role of the acquisition
of managerial competences as strategy to cope with triggers to CLEs de-
scribed in Chapter 4, rather than as triggers per se.

The description of these differences between pathways raises the
question of how they develop, or rather, what are the factors driving a
start-up to one or another pathway. For Pathways 1 and 2, the answer is
more obvious and guided by the institutional settings in which these
businesses are embedded. As discussed in Pathway 1, access to market
actors brought together start-ups producing low and high R&D-intensive
businesses for the direct production and commercialization of the core
product or service. In Pathway 2, the close connections with academic
actors kept these entrepreneurs dependent on public R&D grants for the
development of their R&D-intensive activities while entering the market
remained a secondary aim of the business.
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Table 5.3
Summary of key characteristics
Pathways
1 2 3 4 5
Number of start-ups 23 5 6 6 3
Range of CLEs 2-8 3-5 3-9 5-8 6-11
Number of CLEs (5y/total) 83/97 18/19 29/32 29/36 21/23
Average (s.d.) number of CLEs (X* (32, n=207) = 281,51, p< 0,01)
4,98 4,05 6,13 6,22 8,39
(1,96) (1,03) (2,12) (1,22) (2,55)
Critical year* (X? (28, n=207) = 59,28, p< 0,01)
‘ an ‘ an ‘ znd 15( 3rd
Mean (s.d.) duration of CLEs (in years)** (X (20, n=122) = 32,28, p< 0,05)
1,31 1,56 1,84 1,67 1,07
(1,40) (1,01) (1,21) (1,50) (0,88)
ek .
Common type of CLE Entry/ ' Prod.; Entry/
. Prod.; Entry/ .
Survival - Survival Produc-
. Entre- Survival . .
in the reneur in the in the tion
market P market
market
R&D-intensity (core product) (X* (4, n=43) = 15,37, p< 0,01)
3 High 5 High 3 High 3 High 1 High
20 Low g 3low | 3low | 2Low
R&D-intensity (secondary product) (X2 (8, n=43) = 41,70, p< 0,01)
4 High 3 High
2 Low 3 Low S Low

*Year in which the highest number of CLEs started. **It excludes CLEs in progress (N=67); X2
calculated only for the first 5 years. *** Larger than 30% of the CLEs in the first 5 years.

For the other pathways, results showed the multiple influences of
combinations of needing working and investment capital with business
opportunities to drive the development of secondary products and ser-
vices. In addition to this, the choice for a specific type of product or set-
vice is explained by entrepreneurial capabilities, intra-firm resources, and
the possibility of cooperation with other firms. Business opportunities
are crucial to stimulate the development of high R&D-intensive products
and services. The level of alertness to these opportunities can be in-
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creased by business incubators’ consultants, venture capitalists, buyers,
and competitors. Moreover, entrepreneurs envisage business opportuni-
ties through technological innovation, during the development of the
core product or service, and through the identification of market niches
and contact with market actors. Implications of these findings are dis-
cussed in Chapter 6.

5.4 Pathways and individual factors

This section compares pathways on the basis of two individual factors:
entrepreneurial characteristics and learning strategies.

Pathways and entrepreneurial characteristics

Three entreprencurial characteristics are discussed here: work experience,
entrepreneurial experience, and the motivation to start the business.
Work experience seems to be associated to a lower frequency of produc-
tion-related triggers in CLEs and pathways, given the predominance of
experienced entrepreneurs in Pathway 1. This is explained by the role of
this human capital factor on equipping entrepreneurs with knowledge
about the industry, production methods and processes, and with busi-
ness and expertise networks (e.g., Nichter, Goldmark 2005, Gelderen,
Thurik et al. 2006). Nevertheless, work experience does not prevent the
criticality imposed by exogenous factors, which are beyond the control
of the entrepreneur, such as high turnover of employees for better offers
in the market, regulation requirements, and factors dependent on strate-
gic networking, such as access to technology. Conversely, lack of work
experience was positively correlated to longer sequences and higher di-
versity of types of critical learning episodes. Firm37, the one with the
longest sequence of CLEs, reports that

Now I believe that the entrepreneur that will be more successful is the one
that works in the market for a while, for he can understand what he is
working on, he sees an opportunity in what he is already working on, then
leaves to start his own business. Why? First, he will already have a network
of contacts formed. Second, he will already master the business. And third,
he already understands. Depending [on the case] he will already leave with
a big client, the enterprise in which he was working. I think this scenario is
like this; for us it was not. We had a lot of difficulties because we did not
follow this line (§057).
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Entrepreneurial experience is another factor that brings outcomes of
previous learning to the new business (Gelderen, Thurik et al. 2006). All
pathways but Pathway 5 included entrepreneurs with and without entre-
preneurial experience. This previous expertise can be potentially exploit-
ed in the new start-up, ensuring entrepreneurs are aware of threats inher-
ent to the start-up period, and alerting them to business opportunities in
their own or other sectors. However, previous entrepreneurial experi-
ence was reported only by seven entrepreneurs (16%). A proxy for en-
trepreneurial experience is the presence of role models from family busi-
nesses or acquaintances, but these were also infrequent in the cases
studied (n=11 start-ups). In fact, none of the cases were family business.

The third entrepreneurial characteristic is the guiding principle of the
business, which some authors have called motivation to start (e.g.,
Gelderen, Thurik et al. 2006, Kelley, Bosma et al. 2010) or opportunity
versus necessity — as synonym of pull- versus push-entrepreneurship (e.g.,
Delmar, Davidsson 2000, Gelderen, Thurik et al. 2006). Here, the term
guiding principle refers to more than the individual motivation; it reflects
the perception of the entrepreneur on why he or she became engaged
and continues to be engaged with the start-up’s activities. Guiding prin-
ciples are the underlying motivation for the existence of the business,
which influences the entrepreneur’s decision-making processes in the
long run. The literature has associated this guiding principle to profit and
fast growth, in opposition to survivalist entrepreneurs and entrepreneurs
that do not count on business networks for accessing resources and sup-
port (Nichter, Goldmark 2005).

In addition to entrepreneurial opportunity, this chapter shows that
there are other guiding principles related to pro-growth efforts in busi-
ness start-ups. These principles are mainly technological development
and investment for life, the latter being similar to the argument of pref-
erence for self-employment presented by Delmar and Davidsson (2000).
Although the number of cases does not allow further elaboration on the
specific role of these guiding principles in each pathway, there is some
evidence that the focus on technological development of start-ups in
Pathway 2, for instance, influences decisions of focusing on the core
business, leading to the consequent dependence on R&D grants, even
when the start-up has developed marketable by-products.
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Pathways and learning strategies

Another individual factor in which pathways differ is the use of learning
strategies. Again, assuming that learning strategies are contingent to the
context, it seems that some pathways function as different contexts that
call for distinct combinations of learning strategies. Figure 5.5 shows the
proportion of each strategy in the total number strategies used within
each pathway.

This figure shows an overall consistent pattern across pathways, with
around 48-57% of strategies being behavioural, and between 37-45% of
them being cognitive, and corroborating what was found in Chapter 4 at
the level of CLEs. Self-regulatory strategies are marginal in most path-
ways and non-reported in Pathway 2. Discrepancies between cognitive
and behavioural strategies were bigger than 10 pp. in Pathways 1 (direct
production of the core product or service), 2 (dependence on investment
capital to develop the core product without insertion in the market) and
5 (secondary product that becomes the core business). For Pathways 3
(secondary product or service complementary to the core) and 4 (sec-
ondary product or service as spin-off) this difference was 4 pp. This re-
sult indicates that developing secondary products with a resource-base
which is either complementary to the core or developed independently,
demands a more evenly matched combination of cognitive and behav-
ioural learning strategies, since the latter works on two parallel lines of
products or services. An analysis of the most frequent sub-categories of
learning strategies showed significantly higher use of extrinsic reflection
in Pathways 3 and 4 (X*(4, 207)=19,69, p<0,01). This suggests that en-
trepreneurs more often combine extrinsic reflection with interperson-
al/inter-organizational help-seeking (Figure 5.6). These strategies help
entrepreneurs to acquire information from resourceful actors, which are
adapted internally for both core and secondary products or services. This
new information is incorporated into or reshapes the current routines,
influencing the evolutionary path.
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Figure 5.5
Proportion of main learning strategies per pathway

0.60

wn
=}

B
S

0.
0,
0

w
=]

Proportion within pathways
i
S

0
0

s
=}

Cog Beh Sreg| Cog Beh Sreg| Cog Beh Sreg Cog Beh Sreg| Cog Beh Sreg

Path 1 Path 2 Path 3 Path 4 Path 5

Figure 5.6
The most common sub-categories of learning strategies per pathway
(n=43 start-ups)
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In relation to the other pathways, although no other significant differ-
ences were found, the preference for interpersonal/inter-organizational
help-secking amongst the behavioural strategies, often in combination
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with a practical application is noteworthy. Despite the use of similar
combinations of strategies, the content exchanged is very diverse, as de-
scribed in Section 5.3.

5.5 Pathways and firms’ characteristics

The literature has pointed out that the growth of SMEs is influenced by
firm’s characteristics, such as formality and finance (Nichter, Goldmark
2005). In this thesis, issues of finance are incorporated in the discussion
of CLEs triggered by lack of working capital and needing to access R&D
investments. This section is centred on two other firm characteristics
that influence the formation of different pathways: degrees of diversifica-
tion of products and services (the resource-base(s)), and intensity of
R&D activities. This analysis is based on interactions between resources,
entrepreneurial decisions, business opportunities, and institutional
frameworks. Dynamics between these four factors determine the type of
product or service of a start-up. Firm24 provides a clear example of how
crucial this interaction is and what impacts it can have on the start-up’s
pathway.

The project was a bit more ambitious when we put it here [in the incuba-
tor]. It was not only in vitro [tests], but in vivo too. In fact we had access
to a consultancy, to a document by a consultancy which showed that the
business of in vitro tests to develop medicaments and cosmetics was
promising and so on. Then we entered the market to do this. [...] When
we were to start the operational phase, one of the difficulties we had was,
in fact, that everyone wanted us to do in vivo tests, not in vitro. Because,
in Brazil, in vitro tests are still not recognised by the regulatory agencies.
Hence, we needed a space to raise the animals and this space was some-
thing that was not allowed here, because it does not have the facilities to
raise animals (§030). [As a consequence the start-up was transferred to an-
other city, for a few years, until it moved back to the first incubatot].

This example shows the extent to which market dynamics and regula-
tory frameworks barred the development of an innovation, despite the
entrepreneurs’ expertise and the internal capabilities of the start-up. In
addition to this, the physical location of the business was determined by
access to critical resources to develop a product that would be accepted
on the national market (i.e., access to university laboratories and research

groups).
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In other cases, when regulatory frameworks did not impede product
development, the interaction resources-entrepreneur-firm-market result-
ed in diversification of products around a core technological platform,
for instance in the sector of medical engineering. As reported by Firm34,
the launching of the first product, which was novel in the national mar-
ket, profited from a quick and widespread introduction in the market and
soon resulted in demands from buyers for variations of that product.
“From this first product, with the same technology we made four prod-
ucts, and then there was more development” (§058). These cases illus-
trate what Nelson and Winter (1982) referred to as classes of technolo-
gies, which are developed according to assessments of their attributes
and economic potential.

In Pathway 1, diversification is minimal or limited to the same re-
source-base. For instance, a start-up that produces women’s blouses
(Pathway 1) develops variations in models, fabrics, cuts, colours etc., but
the final product is still women’s blouses that will be commercialized
through the same channels and possibly to the same target markets. In
Pathway 2, due to stagnation in terms of firm evolution, diversification
of products or services and dynamic interaction between the factors
mentioned above hardly apply. The appraisal of internal capabilities and
the external environment is mostly restricted to applying to public grants
for technological development, with rare insertions in market networks
and little internal structuration of the business. The resource-base is lim-
ited to R&D activities in a pre-market phase.

Diversification in Pathways 3 to 5 involves the establishment of new
resource-bases, for the development of secondary products or services.
In terms of potential, the advantage of diversification in Pathway 3 is
specialization in one market or similar target markets with a range of
products and services in different technological levels. It implies less
governance efforts and some degree of continuity between the secondary
product or service and the core because of overlaps between the two
resource-bases. Furthermore, these are businesses in closer interaction
with the local and micro-regional levels.

Pathway 4 has the advantage of favouring action in multiple markets
at approximately the same level. The level of specialization may be lower
in terms of diversification of products within the same or similar target
markets though. There are more governance demands because the re-
source-bases are relatively independent between the products. However,
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there is higher potential for growth, especially for those start-ups in
which core and spin-off firms develop high R&D-intensive activities.

In Pathway 5, the immediate need to generate working capital and de-
fine a focus for the start-up seems to have failed to drive these business-
es towards a well-balanced interaction between resources-entrepreneur-
firm-market; so they present pathways marked by discontinuity and lack
of innovation and added value. These are start-ups acting in the regional
market, with low transaction power, what keeps them in a subordinate
position in relation to a few buyers and business partners. This pathway
uses many of its scarce resources to redefine the identity of the business
and build new routines that have weak connections with the existing
ones. Therefore, developing discrepant — or incompatible - resource-
bases internally is the most costly evolutionary path for business start-

ups.

5.6 Pathways and use of resources

Parallel to the analysis of CLEs and resource dynamics, this section ex-
amines patterns of resource-use in relation to pathways. The resources
and services examined here are the same as those presented in Section
4.3, but here they are clustered per typical pathway.

In Pathway 1, managerial knowledge and information about the mar-
ket are resources acquired by the entrepreneurs, specifically through
networking in the business incubation setting. Managerial knowledge is a
resource linked to the establishment of managerial routines to redesign
or replace ineffective routines, and to deal with unexpected growth.
Knowledge about the market is linked to refining the initial idea of the
business and understanding market dynamics. There are also cases of
under-utilization of resources constituting triggers to CLEs. These re-
sources include scarce financial resources, installed production struc-
tures, expertise and relationships with employees. The under-utilization
or misuse of these resources generates inefficient services by these start-
ups, hindering growth. Some of these inefficient services are unhealthy
sales, mal-definition of the market niche, and a mismatch between pro-
duction capacity and ease in entering the market. However, once entre-
preneurs become aware of how these resources can be deployed, a learn-
ing episode is triggered to change these inefficient routines.
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Next, a set of resources is created. These are the design of a new
business, trust, financial resources, infrastructure, managerial compe-
tences, marketing structure, technology, productive capacity, and net-
works with suppliers. Creation is the most important resource dynamic
in this pathway. For some start-ups, designing the start-up was an epi-
sode of creation per se, and includes such processes as redesigning the
production line of an acquired bankrupt start-up, or following all the
procedures of setting up a business. One interesting resource dynamic is
the creation of financial resources, which are not available in the finan-
cial market for start-ups, as these do not fulfil basic bank requirements to
access credit. Services linked to the creation of financial resources are:
setting up the production structure with partnerships to lower invest-
ment costs, and shortening the production cycle to generate working
capital at a faster pace. Although general managerial knowledge may al-
ready be present, new facets have to be internally created to cope with
specific triggers. Another important set of resources refers to the crea-
tion of production capacity. Services created by production capacity in-
clude the continuous training of workers, shortening of the production
cycle through improvements in layout and coordination of tasks, and
creating a balance between increased sales with limited availability of
skilled labour.

The last use of resources is associated to loss. Business incubator fa-
cilities, buyers and managerial expertise are perceived as lost resources
linked to services such as setting up conditions to function outside the
incubator, dealing with price wars, and replacing human capital caused
by the exit of associates.

For Pathway 2, investment capital, infrastructure and other facilities
are the acquired resources. These are used to develop the start-up’s core
product and replace business incubator facilities. There are episodes of
under-utilization of resources such as human capital and productive ca-
pacity, which are associated to the limited use of entrepreneurs’ capabili-
ties in previous jobs and to delayed access to R&D grants to develop the
core product. Results showed, once more, that creation of resources is
more important in triggering critical learning episodes than other types
of resource dynamics. Conditions to access investment capital, a new
business, business partnership, and productive capacity are created to
overcome barriers to access grants, to develop new ideas, to combine
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research and market competences and to establish internal conditions for
production.

In Pathway 3, other types of resources are acquired. In addition to
managerial knowledge, acquisition includes access to investment capital
and to specific expertise. Investment capital is needed to develop new
technology-based products. Acquiring specific expertise, here, is an ex-
ceptional case in which the start-up could hire external consultants in
technology. Under-utilization of resources is rarely reported by start-ups
in this pathway. One episode, for instance, showed that the start-up was
focused on just one buyer when they could actually have reached out to a
broader portfolio of buyers. As in Pathway 1, the realization of under-
utilization triggered changes in the organizational routines in order to
make more effective use of these resources.

Creation of resources is the most common type of resource dynamic.
Created resources include managerial competences, a second product,
new business, conditions to cope with regulations and strategies for
competition. Most of the services associated with these resources refer to
internal structuring of the start-up to attend to new business opportuni-
ties and growth demands. Again, the creation of resources combines in-
ternal capabilities (e.g., human resources management routines, produc-
tive capacity, and technological capacity) and external factors, such as
opportunities and competition.

Analysis for start-ups in Pathway 4 indicated that the acquired re-
sources are knowledge about transformation of technology into products
and access to finance and networks to develop the core product. Under-
utilized services are technological potential and productive capacity,
which render services in one market due to unawareness of the start-up’s
potential, and several problems caused by inefficient accounting. Crea-
tion of resources is, again, the most frequent type of resource dynamic.
These resources include entrepreneurial interests, business partnerships,
secondary service, and technology. Different services stem from these
resources, such as setting up a business, and developing survival strate-
gies.

Next, in Pathway 5, the acquisition of resources resembles Pathway
3, in which managerial knowledge and access to investment capital are
highlighted. Also here, the services include the establishment of initial
managerial routines and the development of the core product. However,
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at the level of under-utilization and creation of resources, some differ-
ences atre observed.

Under-utilized and created resources are balanced here, suggesting
that under-utilization is a matter of concern in Pathway 5. Entrepreneurs
reported under-utilization of productive capacity linked to insufficient
sales when all associates became exclusively dedicated to the start-up,
focusing on one big client, and distorting the focus to service provision
instead of manufacturing. Sales efforts were also under-utilized by not
focussing on the best market niche and by an unawareness of how long
the sales cycle is.

Resources created in Pathway 5 are the design of a new business,
managerial competences, technology, and production capacity. Although
the type of resource is very similar to Pathway 1 in that they both include
managerial competences and productive capacity, services are distinct.
Here, services relate to developing new business branches, or to
strengthening the second product that was initially developed for surviv-
al and later became the core business. Loss of resources relates mainly to
human capital, due to joint venture breakdowns.

Overall, these results corroborate claims in the literature on dynamic
capabilities about the “multiple paths (equifinality) to the same dynamic
capabilities” (Eisenhardt, Martin 2000, 1109). A bottom-line process for
this is using resources in multiple ways. This chapter shows that, more
than influencing the development of internal capabilities, different uses
of resources affect the formation of different resource-bases, which are
critical to delineate the evolution of business start-ups.

5.7 Conclusion

The conclusion is organized around the following topics: methodological
issues, explanatory factors for pathways, and the role of learning.

In relation to the methodology to identify typical pathways, the shift
from a linear quantitative analysis of sequences of CLEs in relation to
entrepreneurial and firm characteristics to an in-depth analysis of the in-
terviews through grounded theory principles, provided a completely new
set of results. These showed not only the role of critical learning epi-
sodes in the evolution of business start-ups but also led to the identifica-
tion of typical pathways that aggregated cases in a counterintuitive man-
ner. It was a surprise, for instance, to find biotechnology-based start-ups
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clustered with typically low R&D-intensive start-ups in sectors like cloth-
ing and footwear. This is a shift from widespread perspectives that ‘box’
firms according to type of industrial activity or economic sector. This
does not imply, however, that these categories do not matter. Alterna-
tively, this study shows that the context and dynamics of business start-
ups allows this alternative clustering of cases, since the initial routines
will be similar between cases, almost independent of specific firm or
market categorizations. Nevertheless, the extent to which the dynamics
of firms beyond the start-up stage can be studied with the lenses used
here remains an empirical question.

In relation to the formation of pathways, this chapter demonstrates
that these evolutionary processes, in business start-ups, involve a wider
set of factors than research and practice have classically assumed. Inter-
actions between multiple factors found to determine pathways are dia-
grammed in Figure 5.7. It shows the four main sources of resources: en-
trepreneur, social networks, market dynamics and the firm*. Arrows
indicate the interactions between these sources, which can also work as
the source of the resource; i.e.; the creation of spin offs from the combi-
nation of entrepreneurs’ expertise, start-ups’ production and marketing
knowledge and routines, and the social encounter between these two (or
more) entrepreneurs. All these interactions are more or less embedded in
an institutional environment, which is another source of resources (i.e.,
regulations that affect market dynamics, firm processes, entrepreneurial
decisions, and social relations).

How do these interactions lead to different pathways? The argument
starts by examining the resource-base required by the start-up. Depend-
ing on the type of resource, entrepreneurs will search to different sources
for information, turning, for example, to business incubators for mana-
gerial training. Business incubators are part of the institutional environ-
ment, with other support institutions and governmental agencies. Fur-
thermore, the institutional environment includes regulatory frameworks
in the form of laws, surveillance regulations for public health and envi-
ronmental issues, etc. Across pathways, it was shown that the institution-
al environment is a powerful source of incentives and constraints to
business start-ups; therefore the nesting of other relations within it.
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Figure 5.7
Key factors to define pathways

Institutional environment

dimension Market

(networks) .' dynamics

This general model explains Pathway 1 for the acquisition and crea-
tion of resources within the same resource-base. This resource-base is
formed by the entrepreneur’s expertise in that sector, access to equip-
ment and facilities, guidance to acquire and create managerial compe-
tences that form the organizational routines, and a favourable institution-
al environment. Production technology and resource-specific networks
are key resources especially in the beginning of this pathway. In this line-
ar evolutionary path, when start-ups enter the market, the resource-base
is reconfigured for the development of routines of sales and growth,
from the interaction between firm factors and market dynamics.

Pathway 2 is also characterized by the acquisition and creation of re-
sources directed to a single resource-base. Here, however, this resource-
base is formed by the entrepreneurs’ technological expertise, his or her
networks with research centres, and R&D grants. The most important
interactions are between entrepreneur, social networks, and the institu-
tional environment. Few organizational routines are formed and the
structure of the firm is limited. Market dynamics are expected to play a
role at later stages, when the start-up may be acquired by a multinational
company in that sector of activity.

This general model also applies to those business start-ups working
on more than one resource-base. The three other pathways, then, are
distinguished by the degree of overlap (versus discrepancy) between the
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resource-base of core and secondary products or services. In Pathway 3
these two resource-bases are complementary, so acquiring and creating
resources for the secondary product or service improves the resource-
base of the core product or service. The complementarity of these re-
source-bases is seen in the interactions between entreprenecurial expertise
in the sector, firm routines and infrastructure, social networks with pro-
fessionals and support institutions in that sector, and market relations
with suppliers of inputs that can be adapted to both resource-bases. In
some cases, target buyers are similar for both core and secondary prod-
ucts or services. The main distinctions between these two resource-bases
is the need for R&D grants or other forms of investment capital in the
resource-base of the core product; and the stronger role of relations be-
tween firm and market in the resource-base of the secondary product or
service.

Pathway 4 is characterized by independent resource-bases between
core and secondary products or services. The resource-base of the core
product or service is similar to that in Pathway 3, with entrepreneurial
expertise in the sector, firm routines and structure, social networks with
professionals and support institutions in the sector, and investment capi-
tal for R&D. The resource-base of the secondary product or service, in
turn, involves, in addition to entrepreneurial expertise and social net-
works, the establishment of partnerships to create spin-offs. Firm rou-
tines and structures are externalized and socialized in cooperation with
the business partner. These separate managerial structures are very sim-
ple at the beginning and become increasingly coordinated by the parties.
Hence, partnerships play a critical role, since they reduce demands upon
scarce internal resources, despite the augmented need for coordination
(which represents another element of this resource-base).

Pathway 5, finally, just as Pathway 4, is characterized by independent
resource-bases between core and secondary products or services. This
means that the entrepreneurial expertise, the firm’s routines and struc-
ture, the configuration of social networks, and the type of product de-
velopment have to be split between core and secondary products and
services. Other than in Pathway 4, there is great effort to develop both
resource-bases internally. Given the scarcity of internal resources (peo-
ple, machinery, infrastructure, etc.), and the immediate generation of
working capital through the commercialization of the secondary product
or service, the start-up cannot invest in the resource-base of the core
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product. Therefore, the former becomes a barrier to the development of
the latter. It is noteworthy, however, that this pathway does not signal a
failure of the start-up, but its transformation into a business built on a
different resource-base. This transformation is questionable from the
point of view of added value, since this ‘new core business’ is less R&D-
intensive than the initial idea.

This chapter also discussed the role of learning in these pathways.
Based on the analysis of the empirical chapters and on the general model
proposed, it seems that learning efforts and outcomes are more targeted
in Pathways 1 and 2, since entrepreneurs focus in one resource-base. In
consequence, organizational routines change in relation to the function
of CLEs, but in essence they serve the same resource-base.

In the other pathways there are specific situations. Learning efforts
and outcomes in Pathway 3 benefit the resource-bases of both core and
secondary products and services, due to the overlap between them. This
impacts on the formation of organizational routines that can be partly
deployed by both core and secondary products or services. In Pathway 4,
learning efforts are shared through business partnerships, which can be
associated to the concept of strategic transactions’ elaborated by Huet
and Lazaric (2009). Organizational routines are separate for core and
spin-off businesses. Contrary to that described above, learning efforts in
Pathway 5 are incompatible with developing, internally, two different
resource-bases. Inasmuch as knowledge, competences, networks, and
market relations drift to a different resource-base, learning costs to de-
velop such distinct organizational routines become incompatible with the
start-up’s scope.

In sum, results in this chapter corroborate Penrose’s (1980 [1959], 70)
claim that efforts to make full use of available resources are likely to gen-
erate alternative business trajectories:

When, however, a firm embarks on a programme of diversification, new
types of resources rendering services quite different from those required to
produce its older products will be added to the firm’s collection of re-
sources, and the problem of ‘balancing processes’ may carry the firm off in
entirely new directions.

In addition to this, the thesis shows that competences to make use of
resources do not work in a vacuum. For instance, launching a new prod-
uct changes the interactions showed in the general model, since under-
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standings about the market will deepen, contents transacted in the entre-
preneur’s networks will change, the system of organizational routines will
be reconfigured, and relationships with market dynamics will be shaped
as interactions with buyers, suppliers and competitors take place.

Within the institutional environment, business incubators appear as a
broker that facilitates access to resources, such as knowledge, facilities,
market actors, financial actors, etc. In this regard, guidance and broker-
age may influence what type of pathway the start-up will follow, either by
focussing on the core idea, or developing complementary, independent
or incompatible products or services.

Notes

U A rule of thumb for this number by Tachnick and Fidell (1996) is 50+8m
(m=number of independent variables). Here, there should be at least 270 cases.

2 Resource-base is defined here as the arrangement of interconnected resources
that provides an array of specific services to the firm and shapes its patterns of
interaction with the environment. Financial, social, and human capital are includ-
ed, but the importance of each resource depends, in the first place, on specific
CLEs, and, overall, on the firm’s pathway. Examples of resources are technology
base, production expertise, managerial competences, infrastructure, production
inputs, and types of investment capital. Interactions with the environment include
target markets, business partnerships, type of industrial activity, and knowledge-
specific networks with support institutions.

3 The motivation to start a business is commonly categorized in two groups: op-
portunity and survival (e.g., Berner, Gomez et al. 2008). Within the group of op-
portunity-driven entrepreneurs, which is the group investigated in this research,
the literature has highlighted motivations such as increased income, wish for in-
dependence, following a family tradition (Grimm, Knorringa et al. 2012).

4'The variables under the label of initial and current conditions are included here.

> In strategic transactions, the focus of the partnership is on innovation capacity,
quality improvement and change of practices.
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This thesis investigates the micro-foundations of the theory of the firm,
explaining the internal organization of business start-ups, the origin of
the first routines, and exploring the nexus entrepreneur-firm-networks-
market-institutions. This study claims that the emergence of entrepre-
neurial knowledge to a firm structure is grasped through the formation
of organizational routines, which put in practice the outcomes of entre-
preneurial learning to the service of the firm. Hence, once these routines
are in operation, intra and inter-firm activities can be coordinated, and
the production of goods and services that require multi-stage productive
activities can take place. Therefore, in addition to engaging in market
transactions, firms demand a great number of resources to set up their
production-specific routines. At the same time that the firm’s boundaries
and internal structure are formed, and, in fact, as part of this process, the
firm interacts with the external environment, exchanging and creating
resources. In the long run, patterns in the internal dynamics of firms and
in their interactions with the external environment will configure path-
ways, which are unique in their details, but which nevertheless share typ-
ical characteristics.

This concluding chapter summarizes the main contributions of this
study to explaining the evolution of business start-ups, highlighting the
role of agency and learning processes. It explores the empirically
grounded theoretical and methodological advances of this study to a re-
source-based theory of the firm that is multidisciplinary and systemic:
multidisciplinary because it combines the dynamics of individual learning
typical of Organizational Psychology studies with organizational rou-
tines, typical of the Economics and Business Management literatures;
systemic because it demonstrates how analyses at the individual and firm
levels interact.
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The chapter organizes a wide range of topics under eight main
themes. First, it provides an overview of those key concepts that were
elaborated upon in the introductory chapter. Then the research questions
are resumed and the answers found are summarized. A long section dis-
cusses the contributions of this thesis to resource-based theories of the
firm, followed by a section on the contributions of learning-based path-
ways to explain the evolution of business start-ups. Three issues related
to the services provided by business incubators are discussed next. The
chapter also includes a section on methodological contributions, contri-
butions to development studies, and a last section about limitations and a
research agenda around five key topics.

6.1 Revisiting the key concepts

This PhD thesis is built on the following key concepts: resources (includ-
ing resource-base), firms, routines, critical learning episodes, and path-
ways (including typical pathways). Contrary to what is observed in the
literature, there is no @ priori dominant role of either environment or firm
(management). Here, the knowledge about firms and their internal or-
ganization is grounded in entrepreneurs’ narratives, which report how
individual, firm, market and institutional factors intertwine and influence
each other in the evolution of the business. The resulting complex and
contingent configuration of factors shows that events or variables from
each of these levels take a prominent role in different critical events
through the evolution of the firm.

First, this thesis is about resources. In the Penrosian tradition, tre-
sources are anything that can provide services to the growth of the firm
through managerial decisions. Further development of the resource-
based approach introduced a dynamic perspective, in which resources
can be substituted, recombined, and dropped, forming configurations of
resources (e.g., Eisenhardt and Martin 2000). Following a similar line of
argument, this study shows that different resources matter at different
points of the firm’s trajectory. These resources can be investment capital,
social capital, human capital, physical capital, technology, information,
knowledge, and so forth. However, these resources are not seen in isola-
tion; instead, they are combined to form the resource-base of the firm.
For instance, information can be acquired through social capital, and
physical capital may result from investment capital, which can be com-
bined with information and expertise to create a new product.
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The definition of resource-base, in addition to help explaining how
different types and uses of resources affect an individual firm’s pathways,
provides an answer to the critique that everything can be a resource (e.g.,
Kraaijenbrink et al. 2010). In fact, what the five typical pathways show is
that inputs from different sources will work as resources if they matter to
the resource-base of a specific firm. In sum, resources are those individ-
ual, firm, social, market and institutional inputs that fit the resource-base
of the firm, or, otherwise, that are required to build a new resource-base.
Hence, resources cannot be understood in isolation. In this study, they
were contingent to CLEs, which could tackle one or more resource-
bases, depending on the firm’s pathway.

Second, this thesis is about firms. The resource-based theory defines
firms as bundles of resources. As showed here, these resources, in addi-
tion to aiming at competitive purposes or specific needs that are intrinsic
to the history of the firm (Penrose 1980 [1959], Kraaijenbrink et al.
2010), are necessary for the regular functioning of any business, i.e.,
business networks and general managerial knowledge. These are reflect-
ed in the organizational routines and characterize the internal organiza-
tion of firms. In a similar way, those well-established routines control
resources internally form the boundaries of firms, i.e., the identity of the
firm. This conceptualization of firms in general and of start-ups in par-
ticular has change as an inherent attribute, and learning as its core pro-
cess. Here, it was possible to trace the formation and transformation of
business start-ups’ boundaries and internal organization through CLEs.
Each CLE showed how resources that are acquired, created, under-used
or lost trigger change through new resource dynamics and integration to
the resource-base of the firm. Since firms, and most of all business start-
ups, are not closed systems, networking played a critical role in accessing
and creating resources for change, and in the formation and maintenance
of working routines, i.e., inter-organizational routines of cooperation.

Third, this thesis is about routines. As mentioned above, routines are
patterns in the use of configurations of resources at the firm level. Alt-
hough most of them are internal, there can be routines of an inter-
organizational nature. As routines evolve and become coordinated and
intertwined, they form systems of routines that are less susceptible to
drastic changes. Furthermore, this study has demonstrated that routines
can perform three roles. First, routines are the result of change, identi-
fied here through critical learning episodes. Successful repetitions of
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learning outcomes create new routines or reshape existing routines and
systems of working routines. Second, routines function as tools (or re-
sources) for learning when the firm faces critical events. Third, they are a
source of organizational change due to new needs out of their use, their
obsolescence, and due to learning routines for continuous search. These
functions are discussed in a separate section below.

Fourth, this thesis is about critical learning episodes. These are critical
events from which the members of a start-up learn. Entrepreneurial
agency is central to the perception of criticality that defines a critical
learning episode, and to the selection of learning strategies to deal with it.
Contributions of this concept in explaining evolution in business start-
ups are discussed in a separate section below.

Fifth, this thesis is about pathways. Pathways correspond to the tra-
jectory of changes in configurations of resources through arrangements'
of CLEs. Therefore, pathways provide a longitudinal perspective on
changes in a firm’s system of working routines. An important contribu-
tion here is the demonstration that there is no ideal normative pathway,
since interactions between individual, firm, networks, market and institu-
tional factors vary in each CLE. Across a pathway, there is variation in
relation to types and dynamics of resources’, serving core and secondary
products or services’. From these variations, those configurations of re-
sources that effectively solve a trigger are more likely to be selected for
application than other, non-critical, situations and regular routines. In
this way, the new configuration in the system of working routines will
characterize the firm for a period of time, until there is another critical
event (ie., rapid growth, switch of the core business, new technology,
etc.). Nevertheless, this does not imply an extreme level of individual
uniqueness. As empirically demonstrated in Chapter 5, individual firm’s
pathways can be aggregated in five typical pathways.

Sixth and last, this thesis is about typical pathways. A typical pathway
aggregates firms that experience similarities between the attributes and
dynamics of their individual pathways. This study claims that typical
pathways are an ex-post concept, based on the history of the firm through
critical learning episodes and the gradual formation of systems of organi-
zational routines. It is noteworthy that the history of the firm, as seen in
this study, includes path-breaking episodes, innovation, shocks, and
learning routines (or routines of and for change). A separate section of
this thesis is dedicated to discussing pathways and typical pathways.
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6.2 Summing up the argument

This section resumes the research questions and discusses the extent to
which they are answered in this study. The main research question asked
How do learning-based pathways explain the evolution of business
start-ups? The concepts in the analytical framework (Chapter 2) guided
the empirical part of this study. Dynamics and relationships between
these concepts were detailed in Chapters 4 and 5. Results showed how
critical events promote major changes in organizational routines and, in
the long run, shape the evolution of business start-ups. In sum, critical
learning episodes and arrangements between them compose start-ups’
pathways, which are aggregated in five typical pathways. This main ques-
tion was unfolded into five sub-questions, three of which are briefly
mentioned below.

The first research sub-question was What types of critical learning
episodes characterize evolutionary pathways in business start-ups?
As described in Chapter 4, critical learning episodes were categorized on
the basis of their triggers, resulting in five main categories: entry and sur-
vival in the market (the most frequent), production issues, entrepreneur-
specific issues, managerial issues and others. The internal dynamics of
these CLEs confirmed the concepts related to learning dimensions (cog-
nitive, behavioural and self-regulatory), and the non-perfect transfer of
learning outcomes to the organizational level. Results led to a refinement
to the concept of resource use, including creation and loss of resources
as triggers to search. This finding contributes to understand the dynam-
ics of innovation within business start-ups (see Section 6.3).

The second research sub-question was Are there typical pathways
that could describe this evolutionary process for groups of busi-
nesses? As mentioned in the previous section and described in Chapter
5, analyses of the resource-bases of core and secondary products or ser-
vices showed five typical pathways. The main factors affecting these
pathways were the internal dynamics of CLEs (number, types and dura-
tion), entreprencurial characteristics (i.e., entrepreneurial experience),
firm characteristics (i.e., R&D-intensity), network dynamics (i.e., business
partnerships), market dynamics (i.e., competition), and institutional ar-
rangements (i.e., availability of R&D grants).

The third sub-question was What is the role of structural, agency
and temporal factors in evolutionary pathways? A wide range of fac-
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tors was considered at different stages of analysis to investigate this ques-
tion (Appendix 7.1). Results for the dynamics of CLEs and pathways
showed that none of these factors can be looked at in isolation. Findings
showed the strong role of agency (e.g., Stack and Gartland 2003), even in
the face of exogenous threats. Furthermore, agency has to be combined
with the available resources and it is influenced by market and institu-
tional dynamics, leaving little room for straightforward ex-ante conclu-
sions about the consequences of any particular trigger.

The other two research sub-questions are discussed, respectively, in
Sections 6.3 and 6.5. An important point to conclude the validity of the
conceptual framework to explain the evolution of business start-ups lies
in the ontological position of this research. It was clearly designed under
a deductive approach, in which concepts from evolutionary economics,
organizational psychology, social networks theory, and resource-based
theory of the firm were related on the basis of their definitions and as-
sumptions. As the study evolved, an inductive approach was called upon
and led to novel results in relation to the identification of a typology of
critical learning episodes, from which pathways and then typical path-
ways resulted. This shift confirmed most of the initial framework but
also critically revisited it and also expanded parts of it, enriching classical
concepts from these theories. Techniques of data analysis were charac-
terized mixed methods and blurred the boundaries between commonly
opposite approaches.

This research trajectory contributes to organizational studies that have
claimed the importance of studying organizations as integrated systems
of multiple levels, and the required multidisciplinary research to achieve
this. More specifically, the main contribution of this study, in this area, is
in filling the knowledge gap on bottom-up processes that explain the
emergence of learning at the firm level (e.g., Klein and Kozlowski 2000).

6.3 Contributions to resource-based theories of the firm

Authors such as Wernerfelt (1984), Conner and Prahalad (1996) and
Kraaijenbrink et al. (2010) state that Penrose’s (1980 [1959]) theory of
the growth of firms, although classic, is under-researched due to the
challenges it imposes on traditional underlying assumptions in the re-
source-based theory of the firm. Conversely, critiques point out that the
resource-based view shows vagueness and tautology of concepts, lacks
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empirical grounding, and makes sustained competitive advantage in dy-
namic markets improbable (Eisenhardt and Martin 2000). Nevertheless,
the resource-based theory has become the most influential theory in
management studies for sustainable competitive advantage (Kraaijen-
brink et al. 2010).

This section discusses the extent to which this thesis contributes to
the conceptualization and dynamics of resources and services, framing
these Penrosian concepts within an evolutionary perspective. It tackles
issues of agency, knowledge and innovation, diversification, and compet-
itiveness versus cooperation.

Types, sources of resources, and contingencies

Resources have multiple natures, often depending on their sources. They
can be managerial competences developed according to business needs,
technological knowledge acquired through the development of proto-
types and final products, skilled labour, production know-how developed
through setting up infrastructural facilities, financial resources generated
through redesign of the production system, access to market networks in
processes of trust-building with suppliers and buyers, and so forth. Some
of these resources may have multiple sources. For instance, managerial
knowledge may stem from previous entrepreneurial experiences, ex-
changes with business incubator’s consultants, formal courses, and in-
formal exchanges with other entrepreneurs. Another resource, which
draws on multiple sources, is technology; it can be either developed in-
ternally, acquired from other producers, or co-created with other busi-
ness start-ups. Other important sources of resources are institutions for
R&D support, although these tackle specific groups of firms. In general,
entrepreneurs collect knowledge from as many sources as possible and
adapt and reassemble them according to their judgment and the firm’s
needs. Results confirm Casson’s (2005) statement about the need of en-
trepreneurs to combine financial resources and organizational skills to
start-up.

Furthermore, some ‘classical’ sources of resources seem to be re-
placeable, such as the role of entrepreneurial training in higher education
institutions that appear to substitute entrepreneurship role models from
family or friends. This approach relativizes the strong role of social capi-
tal in influencing entrepreneurship and introduces an empirical argument
in favour of entrepreneurial education. It is noteworthy that one source
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of role models does not perfectly replace the other. The point here is the
common ground between these sources, since both foster entrepreneuri-
al motivations, disclose business opportunities, and stimulate the for-
mation of a cognitive framework for innovation. In conclusion, even ini-
tial resources as intangible as entrepreneurial role models do not have to
be always tacit, and can be subject to learning. This is an argument in

favour of the non-substitutability and multiple uses of resources (e.g.,
Eisenhardt and Martin 2000).

A central issue for business start-ups is guaranteeing the continuity of
favourable exchanges of resources. This strongly depends on the
maintenance of networks with resourceful actors, often through embed-
dedness and trust relationships (Granovetter 1985, Hormiga et al. 2011,
Xu 2011). These networks may include university interns (Pathway 3),
venture capitalists (mainly in Pathways 3 and 4), researchers (Pathway 2),
business partnerships (Pathway 4), buyers, and suppliers (Pathways 1 and
5), etc. The recurrent exchange of resources through time is a key factor
in these networks, as the longitudinal comparison in Chapter 4 showed.
This thesis advances on the resource-based literature (e.g., Conner and
Prahalad 1996) by nesting these firm processes of acquisition and crea-
tion of resources in the institutional environment of networks, support
institutions (including business start-ups), research centres, sector-
specific dynamics, funding and regulatory frameworks, amongst others.
These explorations of the role of networks and networking activities an-
swer the fourth research sub-question: What are the characteristics of
networking dynamics that, beyond learning episodes, contribute to
the evolution of business start-ups?

However, the critique that anything can potentially be a resource re-
mains open. Hence this study identified contingencies under which en-
dogenous and exogenous inputs to the firm can actually function as re-
sources. These contingencies operate at the level of critical learning
episodes and at the level of pathways. Contingencies related to CLEs
associate resource dynamics to triggers, and they refer to the four catego-
ries highlighted in Chapter 4: the need to acquire or create resources (the
two most prominent), and the need to cope with under-utilization or loss
of resources. These contingencies direct learning strategies, such as tak-
ing courses, studying technical manuals, acquiring expertise from other
incubation actors, establishing business partnerships for product devel-
opment, etc. Outcomes generated by each of these strategies, whilst be-
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ing functional in providing resources to one start-up, might not be func-
tional for most of the others. One implication of this contingent charac-
ter of resource acquisition and creation is the formation of the firm iden-
tity and its patterns of interaction with the environment. Another
implication tackles the importance of specific resource-bases to provide
specific services to the firm. To the extent that these specific services are
difficult to imitate by other enterprises, these specific resource-bases
contribute to building the competitive advantage of each start-up (Best
1990, Eisenhardt and Martin 2000), to identify new business opportuni-
ties, and to innovate (Shane 2003, Gruber et al. 2012).

At the level of pathways, contingencies to search and select resources
relate to the resource-base of the start-up. As argued in Chapter 5, the
resource-base directs what kinds of resources are needed and who are
the actors to provide them. For instance, production expertise is a re-
source common to all manufacturers. However, there will be differences
in the need to attend to each resource-base. For instance, those in Path-
way 1, engaged in low R&D-intensive activities, commonly acquire this
expertise from other entrepreneurs or through trial-and-error; whereas
those in Pathway 4 will establish partnerships to build on partial exper-
tise and run a spin-off. Based on the cases here, it is unlikely that these
inputs could be interchangeable between pathways without deep conse-
quences for the evolution of these start-ups.

The role of entrepreneurial agency

Much of the theoretical development about the firm-organization talks
on behalf of entreprencurs, and are built on the basis of theory-driven
assumptions and hypothesis testing, which tend to simplify complex dy-
namics. This thesis, in turn, offers an alternative approach, in which the
role of agency takes central stage (e.g., Garud et al. 2010, Lazaric 2011).
At the base of this study there is the assumption that start-ups will expe-
rience similar critical learning episodes in different ways. Agency plays a
key role in terms of the perceptions, reactions and initiatives taken by
entrepreneurs in relation to any event that hits their businesses. There-
fore, critical learning episodes are subjectively defined and might not crit-
ical per se. This does not exclude the impact of external shocks upon the
stability and survival of the start-up, since some events will affect the
firm anyway (i.e., sectoral crises) (Pfeffer and Salancik 1978). The main
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argument in this section is that agency will tell how also these triggers are
dealt with by the firm, generating diverse reactions and outcomes.

Moreover, agency is at the core of organizational processes and can
determine how competences will be developed and used. This alternative
approach is supported by the literature on institutional entrepreneurship
(e.g., Garud et al. 2007), and their few studies on organizations (e.g.,
Stack and Gartland 2003). This literature focusses on the core concept of
path creation and the necessary embedded agency. The role of the entre-
preneur is, thus, in breaking path dependence and creating new paths
through the creation of new rules and their legitimation (Garud et al.
2007). Within institutional limits, and deploying the resources available,
entrepreneurs will engage in search processes that change the current
order, influencing the environment and consequently changing these lim-
its and resources.

This study shows that the evolutionary pathways of business start-ups
are an on-going process. They are in constant construction due to inter-
actions between entrepreneurial agency, firm, networks, market and insti-
tutional factors. Thus, there are no pre-set paths to choose from. This
conclusion challenges core assumptions in the literature. First, this study
demonstrates that managerial competences are still in formation; there-
fore there is more uncertainty than predictability. Second, this raises
questions about the role of strategic management thinking. The counter-
argument to the strategic management literature is built on the minimum
control over the environment and the limited predictability of managerial
actions (e.g., Zollo and Winter 2002, Eisenhardt and Martin 2000, Teece
and Pisano 1994) in business start-ups. This counterargument is sup-
ported by not splitting start-ups into boxes of functions; this would re-
sult in an artificially fragmented picture of the scope and activities of
these firms. Therefore, entrepreneurs gradually become managers during
the start-up’s pathway, as CLEs catalyse learning efforts to those most
critical issues. This study, however, does not provide evidence about
changes in the degree of control as the firm becomes more established
and economically influential in its business networks.

Third, the role of the past, so controversial when one compares dif-
ferent theoretical approaches, is almost absent in business start-ups. In
the resource-dependence theory and in the dynamic capabilities ap-
proach, past experiences are linked to bias in judgment and decision-
making (of managers), and to constraints to current and future decision-
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making (e.g., Pfeffer and Salancik 1978, Teece and Pisano 1994). Other
approaches, such as studies on entrepreneurship, claim that past experi-
ence is an asset for reading the environment, identifying threats and op-
portunities, and building capabilities (e.g., Eisenhardt and Martin 2000,
Hormiga et al. 2011, Niels Bosma, et al. 2002, Nichter and Goldmark
2005). This ambiguous take on past experiences seems to relate to the
epistemological position of human cognition in these approaches. Indi-
viduals that only react to the environment may be more prone to path
dependence in a restrictive or counter-productive way. Alternatively, re-
sults here show that most entrepreneurs apply their cognitive capacities
to analyse, judge, and combine resources from their past experiences
with new information about the environment, creating room for path-
breaking. Hence, interactions between individuals and environment, if
better balanced in theory, can achieve higher accuracy to explain social
phenomena such as learning in organizations and the related processes
of path dependence and path-creation.

Path breaking and path creation, then, link this study to the literature
on innovation. Xu (2011) states that technology and organizations are
designed in line with people’s perceptions and frameworks. In addition
to this, creativity and innovation require some balance between declara-
tive and procedural knowledge (Lazaric 2008). If routines become crys-
talized, they may hinder the perception of threats from the external envi-
ronment and the capacity to absorb new knowledge. This scenario of
stability will only change if a situation of crisis challenges the agent’s per-
ception. Therefore, discontinuity and uncertainty, despite being more
critical in small business than in large corporations (Hillman et al. 2009),
can foster new configurations of resources that lead to innovative prod-
ucts or services.

An implication of this discussion is that the sustainability of the busi-
ness start-ups depends on the entrepreneurial capacity to deal with dis-
continuous critical events, and create new resource configurations out of
them.

Processes of emergence of learning at the organizational level

Recognizing the central role of agency creates the possibility of investi-
gating the emergence of individual processes at the organizational level.
This has implications for reconfiguring the resource-based view as a mul-
tilevel and systemic theory of the firm, as discussed below.
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At the level of CLEs, there is an emergence of individual learning
outcomes to organizational routines. As soon as a new resource is avail-
able and renders services to the start-up, these new services are found in
the outcomes of critical learning episodes and applied with the purpose
of solving a trigger. If these new services solve the trigger successfully,
there will be a higher probability that they will be used again in the future
(Lazaric 2008). These new resource configurations and services are in-
corporated into the system of organizational routines. This simplified
sequence may suggest that needing to create resources to solve triggers is
equivalent to creating a new service. However, not all new resources are
immediately converted into services; this is especially true for those re-
sources which lead to interpretative outcomes that change the under-
standing of the entrepreneur on specific issues (Penrose 1980 [1959]).
These remain part of the current stock of knowledge for future use. One
example of such resources is routines of learning (e.g., Miner et al. 2008).

At the level of pathways, these emergent processes appear in the ex-
changes of resources between CLEs. These webs of connections be-
tween resources resulting from different CLEs and the resource-base of
core or secondary products and services showed that emergence pro-
cesses happen beyond individual critical events. They are rather inter-
twined in resource configurations and the resource-base that characterize
each start-up’s pathway.

Pathways and diversification

This section sums up the argument that pathways are not synonyms for
diversification, since there can be smaller scopes of diversification within
the same pathway. For instance, firms in the clothing sector in Pathway 1
(direct production and commercialization of the core product or service)
may diversify according to the season of the year, launching a summer
collection that differs from the winter collection, without starting a new
evolutionary pathway.

An interesting perspective is elaborated by Wernerfelt (1984), who
explains diversification based on a resource-product matrix. This matrix
reflects the diversification pattern of using a single resource for multiple
markets, and it accounts for sequential entry in different markets, when
the resource is well-developed in one market before entering others (an
example of this is Pathway 3, for the complementary secondary product
or service). An advantage of this approach is that it looks at diversified
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firms as “portfolios of resources rather than portfolios of products”
(Wernerfelt 1984, 178). This way, firms relate to each other in multiple
ways, such as financial, joint cost subsidy etc.

Therefore, diversifying resource configurations (resource portfolios)
affects the formation of different pathways when they are linked to re-
source-bases other than that of core product or service. The develop-
ment of secondary products as vectors of change in pathways corrobo-
rates Penrose’s (1980 [1959]) argument about the diversification of
activities as a function of the internal resources of the firm to innovate.
Firms will continually evaluate the profitability of their different activities
in relation to external conditions and internal productive services. An
implication of this argument is that, if this constellation of factors results
in lower R&D-intensive products being more profitable and providing
higher economies of scope than higher R&D-intensive products (for
their financial and time costs), start-ups will follow the former pathway.

Competitiveness versus cooperation and growth

Competition and strategies to overcome it figure in this thesis as part of
critical learning episodes; in the cases in which episodes of competition
were perceived by the interviewees as events that demanded new or
changed organizational routines. For instance, some critical learning epi-
sodes are triggered by the opportunistic behaviour of other entrepre-
neurs in the form of unfair competition; such as when the incubatee next
door offers the same service for half the price and the focus-start-up
thus loses its buyer. In this case, the consequences of opportunistic be-
haviours by competitors or former associates enter the analytical frame-
work as triggers to a critical learning episode. It is noteworthy, however,
that they do not receive any specific analysis beyond the overall analysis
of critical learning episodes.

The creation of secondary products or services characterizes a dy-
namic capability of firms to reassemble their resources in order to devel-
op a secondary product. When this secondary product or service is high
R&D-intensive, some start-ups become potentially more competitive
than others. For further studies on the competitiveness of business start-
ups, it might be worthwhile to look at the development of secondary
products or services as part of the dynamic capabilities of the firm, for
the new configurations of resources that they represent. This links to the
three main aspects of cooperation: acquisition, creation or deployment
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of resources. Entrepreneurs engage in informal inter-organizational co-
operation to learn from others’ experiences, they seek formal coopera-
tion to acquire resources (mainly knowledge) that will solve a critical
learning episode or that benefit the start-up through trading contracts.
Cooperation is an important strategy to innovate through the creation of
new equipment and production inputs that demand complementary ex-
pertise distributed among different firms. In addition to this, cooperation
appears in the deployment of business opportunities that require joint
efforts in the form of spin-offs.

Another aspect with which this study contributes to resource-based
theories relates to issues of growth. In general, growth is indicated by
profit, number of employees, and other outcomes or performance
measures (Cressy 2008 [2006], Niels Bosma, et al. 2002). Furthermore,
these measures are commonly associated to chances of success. Howev-
er, empirical data in this study indicate that these measures alone do not
reflect an accurate picture of the evolution of business start-ups. Neither
do they provide deep insights in understanding processes. For instance, in
many cases reducing the number of employees was a positive indicator
of sustainability, showing improved management of the break-even point
and moving on from irregular peaks of sales followed by uneven num-
bers of employees. Therefore, given the instability of the firm’s envi-
ronment and variations in entreprencurial decisions, other indicators of
growth should apply, which might consider process variables, such as
longitudinal measures of the break-even point, the establishment of
partnerships with more stable firms, etc.

Concluding the argument

The advantage of studying business start-ups is to investigate the litera-
ture gap on the origins and evolution of routines (Zollo and Winter
2002). Moreover, this approach allows the investigation of how systems
of routines are gradually formed across critical learning episodes. Since
every firm needs routines to operate, this study also contributes to the
literature of firms in relatively more stable environments. These general
routines correspond to what Zollo and Winter (2002) call effective oper-
ating routines, those that guarantee the sustainability of the business after
a learning episode.

Therefore, by focussing on micro processes of entrepreneurial learn-
ing, based on substantive empirical analysis of critical events at the firm
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level, this thesis demonstrates some points of convergence between dif-
ferent branches of the literature on the theory of the firm. One of the
implications of this study is that an integrative (e.g., Garrouste and
Saussier 2005, Foss 1999) or synthetic (Casson 2005) theory of the firm
would benefit greatly from empirically grounded analysis that recognises
the active role of entrepreneurs’ perceptions about the environment and
of their actions upon it. In this regard, it is essential to recognize that
there is more uncertainty in the external environment and in the out-
comes of entreprenecurial decisions than the entrepreneur can predict.
This integrative approach should consider:

" The role of (entreprenecurial) agency in deciding how to acquire or
create and how to make use of resources (including how to negotiate
contracts);

* The constraints to strategic management to explain the evolution of
firms;

" The interactional nature of structure and agency, in which the envi-
ronment is an input and feedback provider;

* Uncertainty as a pervasive aspect of the environment and of learning
outcomes/ resource-use outcomes;

* The importance of empirical research as a reality check of theoretical
assumptions and claims;

* The inclusion of business start-ups as part of the picture, either as
special cases of quasi-firms in face of the current theoretical and em-
pirical apparatuses, or as a seedbed level of further and more complex
organizational structures. The place of business start-ups in theories
of the firm should not be taken for granted or simply neglected but
should be rather explicitly recognised and deeply investigated. The
justification for this claim derives from the differences between path-
ways, the evolution of which could be followed-up in advanced stages
of these firms.

The first four points highlight the role of agency in shaping paths in
real time (e.g., Garud and Karnoe 2003). Moreover, the underlying
common idea that learning is inherently ‘positive’ is demystified here,
since uncertain outcomes may be harmful to the firm (Bastos et al. 2004,
Contu et al. 2003). In relation to other theories and approaches discussed
in earlier chapters, three concluding points emerge:
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* Theoretical approaches such as resource dependence theory and pop-
ulation ecology have predictive power in contexts in which the envi-
ronment plays a central role in influencing firm formation and the es-
tablishment of internal routines. These result in reactions to
environmental factors;

" Theoretical approaches such as resource-based theory and dynamic
capabilities have predictive power in contexts in which firm dynamics
play central a role in influencing the internal organization of the firm.
Resulting routines will reflect managerial and other competences that
increase the potential influence of the firm on the environment;

* Theoretical approaches such as human capital and social capital have
predictive power in contexts in which individual decisions by entre-
preneurs play a central role in acquiring, transforming and using re-
sources to create or shape organizational routines. These will reflect
cognitive and social learning processes that prove to be effective to
the firm’s functioning,.

" In addition to contributing to the economic literature, this study also
contributes to the psychological literature on natural learning in or-
ganizations. Delimiting natural learning events and identifying their
impacts at the organizational level has been a gap in the literature for
over a decade (e.g., Salas and Cannon-Bowers 2001). For multidisci-
plinary studies, this research connects psychological processes of
learning to the role of agency in organizational dynamics, within the
scope of business start-ups.

Overall, these concluding points indicate that the standpoint of each
theory frames the organizational world with its own particular lenses,
highlighting some factors and fading out others that are also (or as much
as) elements of the phenomenon under investigation. The main ad-
vantage of these particular cuts is allowing in-depth examination of spe-
cific dynamics within sets of factors, developing parsimonious explana-
tions from that epistemic position (Toulmin 2001). Nevertheless, the
approach used here, empirically grounded in multiple cases, sheds light
on integrative research (e.g., Casson 2005) to explain micro/macro rela-
tions that are embedded in agency and structure interactions (Barnes
2001). Multiple cases allow theory to emerge “by recognizing patterns of
relationships among constructs within and across cases and their under-
lying logical arguments” (Eisenhardt and Graebner 2007, 25). This is a
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recommended strategy to bridge qualitative evidence with deductive re-
search.

6.4 Learning-based pathways and the evolution of business
start-ups

Theoretical claims about the central role of learning processes in the evo-
lution of firms have been around since the classic work by Nelson and
Winter (1982). However, the explanation of how this core process in fact
influences evolution has been an under-researched gap, or a ‘black box’
(Lundvall 2007). This section discusses the contributions of this study to
filling in this gap, especially in relation to processes of variation and se-
lection.

A first source of variation is learning outcomes at the end of individu-
al learning processes. Such outcomes can be new interpretations, net-
work configurations and working practices about new resources acquired
or created by the firm. As discussed in Chapter 5, these outcomes may
be those expected by the entrepreneurs, but often go beyond that.
Therefore, variation results from deliberate action, uncertainty and
chance (Dopfer 2005, Miner et al. 2008). Once available, these outcomes
are applied to the firm’s functioning and the successful ones will be re-
peated in other situations, until they become incorporated into the or-
ganizational routines.

In other words, the formation and reformulation of routines” results
from the selection of learning outcomes. This process can be more or
less deliberate for each routine, possibly depending on the (potential)
impact of the new routine on the current system of routines. It can be
expected that the higher the impact of the new routine, the more delib-
erate will be the process of use and evaluation of its effects in the current
system of routines (Eraut 2004). Thus, the criticality inherent to critical
learning episodes might require a stronger role of agency upon selecting
learning outcomes. Conversely, daily learning through the repetition of
tasks are more likely to refer to a small scale selection of adjustments in
the current routines (Lazaric 2011, Feldman and Pentland 2003). In this
case, the process undetlying repetition is more likely to be intuitive cog-
nition (Eraut 2004). This thesis contributes mostly to understanding de-
liberative processes. Nevertheless, indications of the intuitive cognition
mode are found in some longitudinal analyses.
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Two key elements of this change from the deliberative to the intuitive
mode of cognition are examined in the empirical chapters: cognition and
action (Eraut 2004). The former corresponds to cognitive learning strat-
egies and new interpretations; the latter corresponds to behavioural
strategies, new networks and methods. As stated by Cairns and Malloch
(2011, 9), learning is an “outcome of an enabled active intentional inter-
actional engagement in experience and thinking.”

Cognition or cognitive processes play a role at the level of the entre-
preneur, especially in relation to perceiving or seeking market opportuni-
ties (e.g., Zollo and Winter 2002, Aramand and Valliere 2012) and
threats. However, they can only have value to the firm if systematically
combined with the practical application of knowledge. Contrary to that
which is theorized elsewhere (e.g., Zollo and Winter 2002), this thesis
shows that these learning mechanisms are intrinsically related and it is
the mutual feedback between cognitive and behavioural processes of ac-
quiring, developing and applying knowledge that generates new
knowledge and new methods. Within this interaction between cognition
and action, the social aspect (networking) is the most important in terms
of learning strategies. “A social perspective draws attention to the social
construction of knowledge and of contexts for learning, and to the wide
range of cultural practices and products that provide knowledge re-
sources for learning” (Eraut 2004, 263).

Although all these factors affect learning, mostly in combination with
each other, the extent of this effect is context-dependent. Hence, this
study explores contexts at difference levels: critical learning episodes,
business start-ups, and the institutional setting of business incubators. By
studying the role of multiple factors in these contexts, this study enriches
the literature on learning in evolutionary pathways.

Pathways, in turn, reflect the adaptation/innovation capacity of firms
to endogenous and exogenous triggers through time. The former guaran-
tees survival, whilst the latter reflects the capacity to run ahead of market
trends and threats. Critical learning episodes are the unit of analysis of
this adaptability/creativity process. The definition of pathways as at-
rangements of CLEs situated in the crossroad of entrepreneurial deci-
sions, firm resources, social dynamics, and external environment in a
given timeframe, provides a comprehensive perspective on evolutionary
processes of business start-ups. As a consequence, there is a need for a
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framework that considers complex interactions between these key fac-
tors. As stated by Van de Ven and Huber (1990, 215),

[TTheoretically sound and practically useful research on change should ex-
plore the contexts, content, and process of change together with their in-
terconnections through time. Just as change is only perceptible relative to a
state of constancy, an appreciation of a temporal sequence of events re-
quires understanding the starting (input) conditions and ending (outcome)
results. In short, answers to both questions are needed to appreciate the
inputs, processes, and outcomes of organizational changes being studied.

This claim for a process theory involves explaining sequences of ob-
served events in terms of their generative mechanisms or laws, and the
contingencies in which these mechanisms operate (Ven and Huber
1990). Process theory, then, permits the investigation of how organiza-
tional change emerges and evolves over time. This thesis builds theoreti-
cal arguments and propositions about a relatively short and intense peri-
od of organizational change in business start-ups’ evolution. The
empirical chapters explored these sequences of events and a wide range
of mechanisms and contingencies associated to distinct evolutionary
processes.

To conclude, the impacts of learning on the evolution of these busi-
ness start-ups were aggregated in typical pathways. These show com-
monalities between evolutionary paths, for adaptation and/or innova-
tion. At this level, emergent properties of this adaptability can be
identified - for example dedication to the core product or creation of
secondary products under different resource-bases.

Evolution in jumps versus incremental change

This section argues that there are evolutionary processes at the level of
firms, since evolution is defined as “a qualitative, inherently discontinu-
ous phenomenon” (Alcouffe and Khun 2004, 227). This is not to claim
that the same characteristics of evolution from biological models apply
to firms (Reydon, Scholz 2009), nor that the assumptions from the
population ecology of firms are suitable to business start-ups — as cri-
tiques in Chapter 1 already argued. Nevertheless, this thesis concurs with
Bataglia and Meireles’ (2009) assertion that the evolution of firms is part-
ly deterministic and partly stochastic. These aspects were discussed earli-
er in terms of path dependence and learning from the past versus path-
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breaking and the creation of innovative pathways that bring in increased
levels of variation and uncertainty. This approach is consistent with
Schumpeter’s theorization on the role of the entrepreneur in creating
discontinuity for economic evolution (e.g., Alcouffe and Khun 2004,
Landstrom 2008). As summarized below,

economic evolution can only be explained by breaking away from the
steady state framework that characterizes the economic circuit. [Schum-
peter| pays special attention to the emergence of novelty, that is ascer-
tained when major innovations materialize in the economy — e.g., discon-
tinuity — producing a new state of equilibrium. It is striking that economic
growth is not something that can characterize evolution because it in-
volves only quantitative changes. ‘While evolution is a qualitative, inher-
ently discontinuous phenomenon, growth is nonetheless its pre-requisite.’

(Alcouffe et al., 2004, p. 7) (Alcouffe and Khun 2004, 227).

In sum, in the long run, continuity and discontinuity feedback into
each other in the evolution of business start-ups, or, as Miner et al.
(2008) state, it is the balance between retention and variability of routines
that keeps the value of prior knowledge while avoiding obsolescence.
The main contributions of this study to the literature of learning through
‘discontinuous events’ (e.g., Cope 2003), ‘change over stability’ (e.g.,
Knight and Pye 2007), and rule change (Nelson and Winter 1982) is in
showing how dynamics of critical learning episodes explain the evolu-
tionary processes of start-ups that happen in jumps. This thesis redefines
these trajectories as puzzles of factors composed of individual choices,
local resources, social dynamics, and market and institutional conditions.
By doing this, it offers an alternative explanation of processes of varia-
tion and selection at the firm level, in which organizational evolution is
distinguished from biological evolution.

The last key point is that this study includes both low and high R&D-
intensive start-ups. This expands the literature on evolutionary econom-
ics to include the local dimension of entrepreneurship, knowledge and
innovation in the low end of R&D-intensiveness, since the literature has
strongly focussed on high R&D-intensive activities (e.g., Nelson and
Winter 1982, Garud and Karnoe 2003). This study claims that low R&D-
intensive firms experience evolutionary processes that are as critical as
those in high R&D-intensive start-ups, despite the distinct contents of
these processes. Less R&D-intensive businesses may have little or no
impact at the macro-economic level in terms of ground-breaking innova-
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tion, but their internal evolution and market sustainability are crucial for
endogenous local and micro-regional development, for the creation of
jobs, enablement of an entrepreneurial culture, and the generation of in-
come (e.g, Helmsing 2010, Mead and Liedholm 1998). Therefore, this
study brings in development studies’ concerns on the role of entrepre-
neurship, knowledge and innovation at the local and regional levels to

the literature on evolutionary economics and theory of the firm (e.g.,
Landstrom 2008, Naudé 2008, Helmsing 2010).

Unpacking search processes

Search processes in high and low R&D-intensive start-ups can be very
similar because of two interrelated reasons. First, the nature of search
processes in start-ups; and second, the role of the entrepreneur in the
process. Regarding the nature, this study confirms that search processes
are irreversible, uncertain and contingent to the context (Nelson and
Winter 1982). Furthermore, it shows how search can be defined as a
learning process. Search is unpacked in endogenous and exogenous trig-
gers, which can develop into either welcome (positive) or unwelcome
(negative) outcomes. This is an ex-post assessment made by entrepre-
neurs, in the context of each business. Therefore, there can be more un-
certainty than predictability in evolutionary processes than initially theo-
rized by Nelson and Winter (1982). Two main sources of uncertainty are
pointed out at the beginning of a search process: unforeseen exogenous
triggers, and unforeseen endogenous triggers resulting from the imple-
mentation of critical decisions.

Another aspect of unpacking search is that it coalesces with learning
processes as a function of the criticality of a trigger. Moreover, search
can more easily be conceptualized as learning because of the limited
scope of business start-ups, in which the entrepreneur or the team of
associates have a central role in deciding upon search strategies. The first
years of a business start-up are heavily marked by the close connection
between entrepreneur and business, with the emotional and financial
commitments that this connection entails (Cope 2003). Therefore, search
in the first years is more an individual or team endeavour than an organi-
zational routine or a task performed by a department within a bigger
structure. This also adds some nuance to Nelson and Winter’s (1982)
factors that influence search strategy. The easy in achieving certain tech-
nical advances is more closely related to entrepreneurial characteristics,
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such as the complementary expertise of the team of associates, than to
calculated assessments of the payoff of R&D activities.

Given these conditions of limited resources in business start-ups, a
search process that is interrupted before resulting in outcomes at the
firm level is not associated to organizational learning’; inasmuch as daily
learning of within-routines activities cannot be associated to search for
the existence of a pre-set response protocol for known situations (e.g.,
Garud et al. 2011). Thus, not all search processes entail learning and
vice-versa.

A central activity in search processes is networking. Exchanges with
resourceful actors for social learning were central particularly in the first
two years, after which their relative importance is gradually reduced over
time to make place for other cognitive and behavioural learning strate-
gies. At advanced stages, the start-up could rely more often on its own
resources to search solutions for triggers. At the level of pathways, learn-
ing strategies related to networking predominate, indicating that net-
working is an essential learning strategy; yet it needs to be combined with
others to be effective.

This prominent role of networking implies the relational ontology of
path creation (Garud et al. 2010) for the impossibility of the entrepre-
neur to promote change by him or herself. A network of other actors is
needed for entreprencurial agency to be effective, supporting the con-
cept of distributed agency developed by Garud and colleagues (e.g.,
Garud and Karnoe 2003, Garud et al. 2010). This concept states that dif-
ferent resources are in the hands of different actors, so that change can
only take place when there is coordination between them to exchange
resources. In business incubation settings, the incubator often mediates
contacts and performs some level of coordination and brokerage in the
network. This network configuration results in core-periphery relation-
ships, in which the smaller scope and complexity of business start-ups
becomes associated to a peripheral position that tends to direct search
efforts towards more powerful actors in the network (i.e., business incu-
bators and other support institutions).

Another key factor, inherent to the start-up phase and that constitutes
a common ground between low and high R&D-intensive businesses, is
shared overall goals. In the first three to five years, the characteristics of
search processes between these types of firms are similar because virtual-
ly all the (scarce) resources of start-ups will be invested in setting up the
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business and establishing the first routines, which tend to look alike, i.e.,
establishing a financial control mechanism, setting up production proce-
dures, developing a business model, finding good suppliers and reaching
out to reliable buyers. Therefore, although these routines will aim at dif-
ferent resource-bases, the entrepreneurial role in developing them is sim-
ilar. Following the relational ontology of path creation (Garud et al.
2010), entrepreneurs of all types will be searching for similar resources
from a relatively well-defined set of actors. If the issue is financial man-
agement, a consultant in finances or an accountant shall be the resource-
ful actor, independent of the intensity of R&D embedded in the product
or service. However, at a more advanced stages of development, to the
extent that firms’ needs become more specific of a sector or product, the
actors in the network, the content of learning and the types of routines
will qualitatively increase the gaps between low and high R&D-intensive
start-ups.

For the arguments drawn in this section, one can conclude that search
needs to be investigated beyond outcomes measures (e.g., Metcalfe 2000)
and mathematical models (e.g., Naudé 2008). Therefore, a methodologi-
cal choice for a narrative approach (e.g., Langley 1999, Charmaz 2000)
combined with the use of cross-sector analysis was an important strategy
to describe how search takes place (e.g., Ven and Huber 1990). The gen-
eralization of this concept of search to other contexts, i.e., bigger enter-
prises or specific markets, is an empirical question. It is likely that more
stable and complex organizational structures will constrain the fluidity of
search within rules for search (or learning routines) in the working rou-
tines, making the process more dependent on the internal coordination
of members and departments than on individual entrepreneurial initia-
tives. Also, these more structured organizational units might be more
anchored in path-dependent processes to control uncertainty than open
to path creation. This scenario increases challenges for search and, to a
certain extent, increases the vulnerability of the business to external
shocks due to lower flexibility (e.g., Lichtenstein and Lyons 20006, Lazaric
2008, van der Steen 2009).

Roles and dynamics of organizational routines

This section discusses the findings for the second key concept in evolu-
tionary economics: organizational routines. Processes of change in rou-
tines have been under-researched and the available literature has fo-
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cussed on contexts of gradual change within larger organizations (Lazaric
2011, Feldman 2000). Therefore, this study contributes to the literature
by examining discontinuous change in small organizations, with almost
no hierarchy, few or no previous routines, and a small number of em-
ployees, if they have any employees at all. Results have demonstrated
that routines can perform three main roles in the evolution of start-ups:
they can function as outcomes of change, as tools to manage change and
as sources of change.

The first role corroborates the literature on evolutionary economics
by demonstrating that organizational routines in start-ups illustrate the
initial ways of doing things in a coordinated and predictable manner at
the firm level (e.g., Nelson and Winter 1982, Lazaric 2011). This role is
refined here by arguing that resource configurations are the substance of
this coordination and they serve specific resource-bases. Furthermore,
uncertainty in relation to learning outcomes prevents accurate predic-
tions about the formation of specific routines. Rather, it seems to be
more important to examine types and roles of routines that are crucial
for start-ups. The focus of this first role becomes, therefore, the func-
tionality of the new routines and their intertwined coordination with the
current system of routines, which tends to become increasingly more
complex.

The second role of routines, new in the literature, is in providing so-
lutions for future critical learning episodes. This role signals the maturity,
functionality and legitimization of the working routines in relation to
their acquired normative roles, and the reliance of entrepreneurs on the
ways that they do things. In this regard, routines become one of the en-
dogenous resources to cope with triggers. The increased combination of
extrinsic reflection and practical application in advanced stages of the
start-ups’ evolution supports this argument. Hence, established routines
provide services (Penrose 1980 [1959]), such as interpretations about an
episode in progress, protocols about who are the resourceful actors that
can help solving a trigger, and working practices that can be successfully
transferred to a new situation. Nevertheless, strong reliance on the cur-
rent system of routines may signal path dependence on the internal re-
sources and less efforts to invest in innovative ways of coping with trig-
gers. This seems to be an expected evolutionary feature, since more
complex and interdependent organizational routines will be more func-
tional in deploying the resources available, with a higher probability that
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they will be applied to solve triggers. This is an efficient way of deploying
a firm’s resources as it is cognitively less costly and performed more
quickly (Lazaric 2008, Eraut 2004). Nevertheless, if automatic cognitive
processing becomes prominent, the continuous assessment of effective-
ness and corresponding adjustments to these routines may be hindered.

The third role of routines is triggering new critical learning episodes
when they lose their functionality or when their execution creates new
needs. This role can, to some extent, be associated to the constant need
to understand, revise and adapt routines (Lazaric 2011). It also strongly
corroborates claims on the changing character of routines (Feldman
2000, Feldman and Pentland 2003) that emerge from successive itera-
tions and continuous evaluation of the resulting outcomes by the per-
forming agents. In addition to corroborating this literature, the present
study discloses which routines trigger changes by specifying the content
of triggers. This brings in the potential to analyse chains of events based
on the evolution of organizational routines.

In conclusion, it is noticeable that these toles are not exclusive or
apart from each other. The same routine can perform different roles in
different stages of the evolution of a start-up, depending on the interac-
tions between intra-firm capabilities, market dynamics, and institutional
settings. Therefore, the formation and transformation of routines is part
of the “normal job” (Casson 2005, 340) of entrepreneurs.

Deepening the discussion about the dynamics of routines, this study
also identified qualitative changes in groups of routines’ (Chapter 4). It
has demonstrated that the content of routines related to entering and
surviving in the market show more drastic changes in the first and sec-
ond years. This leads to the conclusion that these very first routines are
more subject to deep changes due to their thinness and looser character
in comparison to routines in later stages of the start-up’s development.
This result may substantiate what, in an evolutionary perspective, has
been called the ‘valley of death’ of start-ups (e.g., Cressy 2008 [2000]).
These routines are marked by more temporary and even experimental
features. However, as they are socialized, legitimized, intertwined, and
interdependent, they will gradually become less subject to drastic changes
by new learning outcomes, and will tend to operate more cohesively as a
system of routines. This increasingly constrained flexibility to change has
been attributed to established cognitive frameworks, memory automa-
tisms typical of procedural knowledge (Lazaric 2008), path-dependence
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processes, increased organizational complexity (mosaic of organizational
routines), institutional or cognitive inertia (e.g., Huet and Lazaric 2009),
and interdependence between working routines that may give preference
to continuous gradual changes (as those described by Feldman 2000).

Pathways

This section discusses the role of pathways in this learning-based ap-
proach to the evolution of business start-ups. The link between pathways
and learning is at the base of the concept, since critical learning episodes
are the building blocks of pathways. The link between pathways and evo-
lution, in turn, is multi-layered. First of all, the five typical pathways
show that firms evolve in different ways, and the dynamics of resources
are at the bottom of differentiated evolutionary paths. Since pathways
are not accurately predictable (and, therefore, susceptible to strict plan-
ning), they are constantly under some probability of change, conditional
to changes in the internal or external environments of the firm. There-
fore, pathways are not instruments to predict the evolution of start-ups;
they provide an analytic tool to investigate how critical events affect the
resource-base of firms towards path dependence or path-breaking.

One of the key dynamics within pathways, which influences the evo-
lution of firms the most, is networking. It is through networks that en-
trepreneurs exchange resources and learn. Studies on the growth of small
enterprises have extensively claimed that networks are critical to help
entrepreneurs access market actors and insert their businesses in sustain-
able market activities (e.g., Nichter and Goldmark 2005, Gelderen et al.
20006). For instance, having initial networks with market actors is critical
to those start-ups in Pathway 1, for the direct production (need for sup-
pliers) and commercialization (need for buyers) of the product or service.
Initial networks with research centres and universities mark the begin-
ning of all high R&D-intensive start-ups for access to technological de-
velopment.

In addition to the influence of initial networks, and because evolu-
tionary pathways are marked by change, expansions in these networks
influence the creation of secondary products or services. Business incu-
bators can play a central role in setting up networking activities that fos-
ter value adding alternatives to business start-ups, influencing further
developments of their pathways. Some of these events involve graduated
entrepreneurs, financial institutions and investors’. In addition to delib-
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erate initiatives to expand networks, there is the informal dynamism of
networks, once the start-up is acting in the market. Through first sales
and the initial consequences of growth, business opportunities are identi-
fied and created, which may affect decisions to invest in new resource-
bases that will change the firm’s pathway. This process of establishing
weak ties with resourceful actors as a source of new information, innova-
tion and further access to other new market actors is well-documented in
the literature (e.g., Granovetter 1983, Cross and Prusak 2002, Xu 2011).

In addition to the exchange of resources, two other aspects of these
networking dynamics that impact on the formation of pathways are iso-
morphism and embeddedness. As start-ups become more embedded in
business and market networks, ties with resourceful actors will become
stronger and the resemblance between start-up and other businesses in
the same market niche will increase, because of isomorphic effects.
Strong ties are important for trust, long term relationships (e.g., Grano-
vetter 1973, Granovetter 1983), and reduction of risk (Xu 2011), but they
increase the amount of redundant information, narrowing the flow of
new ideas for innovation, and the possibilities to renew cognitive frame-
works to interpret and deal with critical events (Granovetter 1983, Xu
2011). Furthermore, isomorphic processes, which are advantageous for
facilitating interactions since rules of exchange, norms and incentive
structure are shared (e.g., GOssling 2007), can, for the same reasons, cre-
ate a lock-in situation that hinders the perception of opportunities out of
the well-known environment. In sum, deliberately engaging in these net-
working processes might be a strategic decision to insert the business in
the market; the challenge, then, is in expanding the diversity of these re-
lationships, letting weak ties bring novelties.

It should also be clear that these pathways do not correspond to se-
quential phases in the evolution of business start-ups. It is likely that
many start-ups, especially those that are low R&D-intensive, remain in
the same pathway also in advanced stages, with some diversification
within the existing resource-base. Therefore, these pathways may run
independently for many start-ups. Nevertheless, the concept of pathways
does not entail complete independence. Hypothetically, start-ups may
move from Pathway 1 to 3 or 4, if in later stages they develop secondary
products that require a different resource-base. However, this transition
between pathways has constraints, since some of them are logically im-
possible. For instance, a start-up in Pathway 2 will not move to Pathway
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1, since the core product requires several years to be developed. Fur-
thermore, structural constraints may hold back other transitions: for in-
stance, the lack of a local research centre may prohibit access to technol-
ogy that would add value to a low R&D-intensive business. Thus, these
pathways apply to the first three to five years of operation and may not
reflect advanced stages in the evolution of these same start-ups.

6.5 Business incubators: invisible services

The evolution of business start-ups is marked by high rates of failure in
the first three to five years (e.g., Kelley et al. 2010, Nichter and
Goldmark 2005, SEBRAE 2007, Naudé 2008, Cressy 2008 [2000]), for
reasons such as lack of access to needed resources (e.g., Mead and
Liedholm 1998) and mal-management of available resources (e.g.,
SEBRAE 2007). Efforts to tackle these difficulties and support growth
pathways have been developed by business development services
(DCED 2001) and, more specifically, by business incubators (e.g., Lich-
tenstein and Lyons 2000, Lalkaka and Shaffer 1999) across the world.

The structure of this thesis clearly shows that it did not examine the
issue of business incubation programmes as a whole; rather, business
incubators are treated as an institutional setting that facilitates entrepre-
neurial learning. This reflects the fifth research sub-question: How can
business incubators provide a learning setting for entrepreneurs?
This question relates to claims from the innovation framework (OECD
and Eurostat 2005), and SEBRAFE’s policies in Brazil. It is by opening
networking opportunities between entrepreneurs and resourceful actors
that business incubators facilitate the acquisition of critical resources,
such as knowledge, technology, and innovation cooperation. Business
incubators, therefore, are re-conceptualized as learning settings that pro-
vide resources mostly through brokerage roles. They facilitate the endog-
enous creation of resources through formal training and social learning.
Through brokerage, business incubators provide access to external re-
sources from support and market networks.

This section discusses the role of the main categories of services pro-
vided by business incubators. The first two services, operational and stra-
tegic, are well-known in the literature (Altenburg and Stamm 2004,
Lalkaka 2001). The third highlights those ‘invisible’ services that are
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commonly overlooked by incubators’ managers and other institutional
partners.

The role of operational services

Many entrepreneurs enrol in business incubation programmes in search
for a reduction of fixed costs. All except one incubator in this study had
systems of sharing the costs of facilities such as office space, secretary,
telecommunications, internet, meeting room, kitchen, and so on. These
can represent impeding costs in the first years if the entrepreneur has to
bear them on his or her own. In fact, for some start-ups, although opera-
tional services are not listed amongst the most important ones in the
long run, these services are acknowledged as crucial for survival in the
first two years, specifically during the ‘valley of death’ period (Cressy
2008 [2000]). In conclusion, although basic operational services may not
be at the core of evolutionary pathways, they provide a safe ground for
those pathways to be built upon.

The role of strategic services

Lichtenstein and Lyons (2000) claim that business incubators promote
quantitative and qualitative changes in entrepreneurs’ competences to
run their businesses. These competences, in Brazilian incubators, are
predominantly managerial due to the underlying assumption based on
results of surveys by SEBRAE (e.g., SEBRAE 2007), which indicate that
the main bottleneck for business start-ups is a lack of managerial compe-
tences. These competences are characteristic of moderately dynamic
markets, in which managers are expected to “develop efficient processes
that are predictable and relatively stable with linear steps, beginning with
analysis and ending with implementation” (Eisenhardt and Martin 2000,
1110). However, since business incubators are becoming increasingly
technology-driven, this model is starting to fail for some of the start-ups.
For instance, a lack of expertise in high R&D-intensive activities and
high-velocity markets has impacted on the assessment of entrepreneurs
about the effectiveness of services provided by business incubators.

The contribution of this study to this debate argues that managerial
competences will only influence the evolution of start-ups if delivered in
a timely manner and contingent to the start-up’s needs, especially during
critical learning episodes. The ideal configuration of resources to develop
managerial competences, therefore, would combine regular training in
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general issues with specific strategic guidance in face of critical learning
episodes. This study provides an analytical framework that might be use-
ful to incubators’ managers and consultants, in relation to paying close
attention to the current critical learning episodes, the needed resources,
and the possible developments guided by a grounded analysis of the re-
source-base of the start-up and the costs of learning. Hence, the effects
of these consultancies upon the evolution of start-ups can be leveraged
by matching learning contents with the firm’s context and needs.

It was discussed in Chapter 5 that the content of learning varies be-
tween pathways. Some of these contents refer to cooperation, which re-
quires trust and information sharing. This implies a different balance be-
tween selective cooperation and competition. For instance, those
engaged in Pathway 4 (creation of spin-offs) clearly learn more on shar-
ing competences and managing multiple business structures. However,
they may not need much learning about the specific processes taken up
by the business partner. Differently, when start-ups work more in isola-
tion, such as in Pathway 1 (direct production of the core product or ser-
vice), there is intensive learning of internal managerial routines and of
marketing strategies to rapidly insert the product in the market. There is
also emphasis on learning about how to deal with competitors, since
most of these businesses operate in competitive markets. The latter
learning concern is irrelevant for start-ups in Pathway 2 (dependence on
R&D grants), in which learning is focussed on technology development,
and competitors often do not exist. Therefore, part of the strategic ser-
vices of business incubators should include recognition of these different
learning needs across pathways. It is important to emphasize that it is
not the case of creating a rank of learning contents, since these are con-
tingent to the learning demands characteristic of each pathway, and,
more specifically, of each critical learning episode.

An important point here is that the agency of the entrepreneur pre-
vails in judging whether the content of these consultancies is adequate
meet to the scope and current needs of the firm. One cannot assume
that the consultant, however close he or she is to the business, is part of
the internal resources. This increases the role of mutual trust and ex-
change of information. Furthermore, recognizing the role of agency
opens room to acknowledging informal learning processes, which can be
more influential in entrepreneurial formation than formal processes (e.g.,
Eraut 2004), as discussed in the next sub-section.
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A key strategic service is the role of business incubators in providing
guidance that prevents foreseeable critical issues. These can be character-
istic of a certain sector, or be inherent to the smallness of business start-
ups, stem from a lack of entrepreneurial experience, or relate to the typi-
cal pathway that is being followed by the business. In general, strategic
services could help entrepreneurs focussing on business opportunities of
higher added-value based on the internal capacities of the firm and the
resources available in the entrepreneur’s network. One outcome could
be, for instance the search for partnerships with other businesses for
product development (Huet and Lazaric 2009). Nevertheless, a pre-
condition for this is that the business incubator is well-connected to
support institutions and market actors. An isolated business incubator
has little to offer in terms of strategic services that would contribute to
the learning and evolution of a start-up (e.g., Bollingtoft and Ulhoi
2005).

Therefore, in the learning-based approach proposed here, business
incubators have a critical role to play in providing access to experts,
which will increase the range of options to deal with critical events. In
Dopfer’s (2005) terms, the strategic services provided by business incu-
bators offer variation of actions and provide support to select the most
suitable one(s). This point strongly impacts, for instance, on the provi-
sion of strategic services to high R&D-intensive start-ups whose prod-
ucts are supply driven. Strategic guidance could, then, bring the demand
element into the development of the product, guiding these start-ups
towards more sustainable pathways, other than dependence on R&D
grants, characteristic of Pathway 2.

In addition to consultancy, another strategic service provided by
business incubators that indirectly influences the evolution of business
start-ups is the image of the incubator, or its reputation (Hormiga et al.
2011). In general, it seems that trust in the seriousness of the incubator
by internal and external actors is passed onto the incubatees and eases
their entrance in the market. This positive image can be attributed to the
incubator itself, for having a reliable selection process and examples of
successful graduates in the market; or can be attributed to the university
or research centre to which the incubator is associated.

In some sectors, mainly in high R&D-intensive areas, borrowing this
image provides a comparative advantage when entering the market. Buy-
ers, suppliers, and also investors bet on the start-up’s potential on the
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basis of the positive image of the incubator or the research institution. It
was found that the selection process per se already functions as a quality
seal for start-ups (e.g., McAdam and Marlow 2007), which incorporate
this information in their portfolios as an indicator of credibility and
trustworthiness. However, one important nuance of the use of this image
is that incubators are also places for beginners and this may impact nega-
tively on start-ups experiencing fast growth.

Another function of the selection process that may easy the learning
costs in start-ups’ pathways is the interesting concept of collective pro-
file, found in a few business incubators. This refers to complementary
expertise within the team of associates, advised for from the very begin-
ning of the application process and sometimes used as a selection criteri-
on for new incubatees. This way, individual competences are deployed
right from the start, and gaps in managerial or technological expertise
can be minimized.

Invisible services: informal dynamics in business incubation
settings

This section draws on services that are superficially referred to by the
literature, underreported by incubators’ managers and highlighted by en-
trepreneurs’ narratives as the second most important service provided by
business incubators. They are all network-based and, due to their cus-
tomized, strategic, and uncertain character, do not characterize a regular
strategic service. These services are not provided evenly to all incubatees
and their results are not translatable into targets or other specific
measures. This intangibility may explain why they tend to be overlooked
or undervalued as sporadic punctual support. The purpose here is, there-
fore, to make these ‘invisible’ services visible by discussing how they link
to evolutionary processes. Three main types of such services are detailed:
information brokerage, promotion of cooperation versus competition,
and collective learning environment. These networking-based services
support the redefinition of business incubators as information brokers
(Cross and Prusak 2002) and providers of an environment of intensive
learning (Abbad and Borges-Andrade 2004).

Information brokers are powerful actors in dealing with structural
holes in a business incubation network. These actors connect different
groups — which tend to be internally homogeneous — and bridge access
to information that informs new ideas (Burt 2004). By bridging groups,
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business incubators connect the group of incubatees to governmental
agencies through the circulation of calls for grants, to graduated firms
through business cafes, to experts through regular seminars. This way,
business incubators keep communication flowing between start-ups and
consultants, SEBRAE, research institutes, banks, investors, and other
actors (e.g., Lalkaka 2001). Here, the incubator’s manager is the central
actor, since he or she is the trusted person by all the others. It is through
these trust-based relationships that information brokerage is realised.
Most of the entrepreneurs recognize this role and attribute much of the
success or failure of the incubator to the performance of its manager in
brokering information and connecting them to resourceful actors (Cor-
radi 2012).

Managers are also held responsible for the internal relational dynam-
ics between incubatees, so that the incubator can range from a lively en-
vironment of exchanges and cooperation, to a long corridor of closed
doors and limited exchanges, or even to an environment of competition
between start-ups in the same or similar sectors. Evidence suggests that
issues of cooperation versus competition relate to the frequency in
which managers are changed by administrative institution (university,
municipality, research centre, etc.). Overall, business incubators with a
high turnover of managers signalled fewer interactions between incu-
batees and more episodes of competition between them. The best prac-
tice cases report an environment that promotes cooperation for innova-
tion and growth, some kind of community of practice in which
information is exchanged, in contrast with an individualist view of one’s
own business (Corradi 2012).

This cooperative approach impacts the cognitive frameworks of en-
trepreneurs, even after leaving the incubator. This type of organizational
culture influences strategies to divide labour, share space and infor-
mation, and lower the hierarchical distance between entrepreneurs and
employees. In addition to this, start-ups in the technology and communi-
cation sector often use a promotion policy of prizing outstanding em-
ployees or interns with partnership in the business, characterizing entre-
preneurship in small enterprises (e.g., Carrier 1994). All these cooperative
practices contribute to cost reduction (i.e., shared fixed costs, lowered
turnover of interns and employees), and increased collective decision-
making (i.e., brainstorming for product design and innovation).
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A negative aspect of these invisible services that may lead to more
critical learning episodes of competition depends on the type of business
that is incubated. Episodes of unfair competition took place between
similar start-ups that were neighbours in the incubator. This has implica-
tions for the selection process of business incubators and for the distri-
bution of these businesses inside the incubator’s facilities. This means
that competition can be inadvertently promoted by the incubator, as a
counter-service to entrepreneurs, as pointed out in the literature (e.g.,
McAdam and Matlow 2007).

Despite the risk of competition when incubatees operate in the same
field, best practice incubators could manage the internal dynamics to de-
ploy the capabilities of these firms and increase innovation through co-
operation well. This environment of healthy exchanges between incu-
batees, incubator’s manager, graduates, consultants and other service
providers is characteristically conducive to growth (Nichter and
Goldmark 2005). The role of incubators, therefore, expands from a ser-
vice provider to individual firms to a public goods provider, in the sense
described by Altenburg and Stamm (2004). This business environment,
with intensive cooperative exchanges, would then characterize the most
strategic service that business incubators can provide: a collective learn-
ing environment, or, at least, a setting for inter-organizational learning
(UNIDO and Leuven Centre for Global Governance Studies 2011,
Hormiga et al. 2011).

Interactions between incubatees in the incubation setting showed the
establishment of multi-relational networks across all pathways. These are
networks in which actors establish multiple types of relationships be-
tween them (Boissevain 1974), strengthening their connections and in-
creasing the variety of resources they exchange. Transactional contents
ranged from informal exchanges of information to formal business part-
nerships for product development or trade. Informal exchanges of in-
formation take place in corridor talks, participation in seminars, courses
and meetings, and through information brokerage by the incubator’s
staff about what different start-ups are developing. In these environ-
ments, entrepreneurs manage their networks based on their perceptions,
experiences, and exchanges with other actors, and guided advices from
incubators’ consultants and managers. All these bits of information have
the potential to affect evolutionary paths, for instance, towards innova-
tion (Xu 2011). Hence, incubators that provide a rich learning environ-
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ment make more resources available to their incubatees, increasing the
variety of options and the support for the selection of the best alterna-
tives. It is within this collective learning environment, in which formal
training is combined with social learning (Bandura 1986) and informal
institutions (Sanjaya Lall 2002), that business incubators work as socially
constructed communities of practice (Cairns and Malloch 2011).

6.6 Methodological contributions

Some of the methodological contributions of this study were briefly
mentioned in previous sections. Here, they are summarized around two
key arguments: studies of organizational processes and mixed methods.
A general contribution of this research has been in developing and test-
ing a methodology to describe context-dependent processes of change in
organizations (e.g., Glick et al. 1990), specifically in relation to the meas-
urement of learning outcomes at the organizational level (Moraes and
Borges-Andrade 2010). To do so, it made use of grounded theory prin-
ciples (e.g., Strauss and Corbin 1998), which guided the elaboration of
‘theoretical questions’ about process, variation and connections between
concepts that compose the analytical framework.

Process data collected in real organizational contexts have several charac-
teristics that make them difficult to analyze and manipulate.” First, they
deal mainly with sequences of "events": conceptual entities that research-
ers are less familiar with. Second, they often involve multiple levels and
units of analysis whose boundaries are ambiguous. Third, their temporal
embeddedness often varies in terms of precision, duration, and relevance.
Finally, despite the primary focus on events, process data tend to be eclec-
tic, drawing in phenomena such as changing relationships, thoughts, feel-
ings, and interpretations (Langley 1999, 691-692).

The exploratory technique of retrospective semi-structured interviews
with entrepreneurs successfully served the purpose of collecting process
data through narratives of critical events in the start-ups’ storyline. These
interviews placed the key agents (entrepreneurs) at the centre of process-
es of routine formation and change (Feldman 2000). In addition to this,
this study corroborates the use of narratives in process studies (Langley
1999) and the relevance of investigating multiple cases to develop organ-
izational theory (Eisenhardt and Graebner 2007).



256 CHAPTER 6

The methodology combined deductive and inductive orientations
(e.g., Creswell 2009) for data analysis, with results from one method
feeding the following stage of data analysis, in the other method (Figure
6.1). This use of mixed methods studies (e.g., Creswell 2009) differs from
the most common designs that fraction sections of the research in quan-
titative versus qualitative parts, which the result that the different phase of
analysis have little connection between them.

Figure 6.1
Diagram of the mixed-methods approach
Phase 1
Concepts Cross-sectional analysis
\ Coding *  Descriptive statistic
l +  Concepts —— 207CLEs —— *  Correlations
: / *  Relationships *  Anova test
Narratives . sNA
Phase 2

Narratives 207 CLEs
Interpretation
/ . Relationships between CLEs

e i +  Agency
Longitudinal analysis «  Structure

*  Grounded theory principles Temporal factors

J, Descriptive statistics

Five typical pathways

The initial analytical framework for defining the key factors involved
in the evolution of business start-ups, provided an overall idea of the
concepts and processes under investigation. At that stage, the concept,
properties and dynamics of critical learning episodes at the firm level
were unknown, and the idea of pathways was not yet developed into a
full concept. Anchoring the entrepreneurs’ narratives in theoretical land-
marks, such as the beginning, duration and conclusion of critical learning
episodes, provided rich material with which to investigate these specific
events and their impacts on organizational routines. Successive analysis
of each interview revealed types and properties of critical learning epi-
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sodes, which led to refinements of the original conceptual framework
(i.e., inclusion of creation and loss of resources as triggers to change).

In addition to this, variations in CLEs provided inputs to descriptive
quantitative analyses, and disclosed relevant relationships between varia-
bles. These quantitative results, in turn, generated further questions that
were investigated through a qualitative examination of relationships be-
tween critical learning episodes. As a result of this inductive approach,
the concept of typical pathways emerged. This matching of techniques,
including efforts to triangulate results, supported the investigation of
“questions about what the causes or consequences are of the events
within the process pattern” (Ven and Huber 1990, 214).

This particular methodological trajectory was suitable to the explora-
tory nature of this study, for which little methodological benchmarking
could be found. In this regard, the methods used here might contribute
to future studies of processes in organizations, since this mixed-methods
approach allowed cross-cutting and in-depth longitudinal perspectives;
the former for the description of parts of micro-processes of learning
and resource use and the latter for the description of evolutionary pro-
cesses.

6.7 Contributions to development issues

Local enterprises, because of their scope and connections to the local or
regional resources, are central actors in promoting endogenous devel-
opment, consistent with local availability and their capacity to use these
resources (e.g., Helmsing 2001). Even in resource-poor regions, start-ups
can be adaptive and actively contribute to the resilience of the region
(Helmsing 2010) by strategically combining scarce resources in innova-
tive ways. In the Brazilian case, there have been several efforts to ease
the formalization of business start-ups and to provide them support
(ANPROTEC and MCT 2012, Brasil 2008, Brasil 2005). Nevertheless,
cross-country comparisons by the Global Entrepreneurship Monitoring
(Kelley et al. 2010) argue that, in Brazil, indicators are low for innovation
and the nascent entrepreneurship rate. Hence, this study explores how
entrepreneurs create new configurations of resources in two resource-
rich regions in Brazil.

First of all, this study corroborates the literature about the difficulties
faced by business start-ups in the first two years of operation (Cressy
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2008 [2000]) and the importance of business development services, such
as business incubators, to provide the needed support (Bollingtoft and
Ulhoi 2005). Similarities between critical learning episodes amongst very
distinct profiles of entrepreneurs and start-ups suggest the existence of
some common critical events that affect these new businesses. Motreo-
ver, these are, most of the times, not linked to financial constraints, cor-
roborating the literature that claims the higher importance of learning
needs in business start-ups (e.g., Casson et al. 2000). It is based on these
learning needs that fundamental differences are identified; they are in-
herent to the resource-base of each start-up and the corresponding need
for specific resources from entrepreneurs, networks, firms, the market
and institutions. In this regard, this study contextualizes firm dynamics,
and provides a better understanding about the impacts of pressure to
survive in comparison to business opportunities that are more conducive
to high value adding activities.

These contributions are all centred on learning processes, with busi-
ness incubators working as learning settings that combine both formal
and informal learning processes. The main advances in knowledge due to
this learning-based investigation of the evolution of business start-ups
are:

* Acknowledgement of the role of agency: the entreprencur is the cen-
tral actor in business start-ups processes. Here, beyond the theoretical
discourse, entrepreneurs’ voices provided information, explained rela-
tionships between concepts in the analytical framework, and pointed
out the key factors affecting the evolution of their firms. This way,
this thesis links theories of the firm to the entrepreneurship and eco-
nomic development literature (e.g., Naudé 2011), beyond the analysis
of impacts of isolated individual characteristics of entrepreneurs on
firm growth (e.g., Nichter and Goldmark 2005);

" Bottom-up process and multilevel analysis: this research started from
the micro level of individual learning and moved up to the organiza-
tional level of routines, and then, learning-based typical pathways.
Analyses explored how these levels connect to each other, feedback
each other and impact evolutionary paths;

" Methodological alternative: the use of mixed methods to develop the-
ory and provide an empirical ground to propositions was a successful
strategy to grasp the dynamics of the evolution of business start-ups
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during the most unstable years, in which conventional performance
measurements alone produce limited insight;

" Multiple factor perspective: this is the most ambitious of these contri-
butions to development studies, since it requires detachment from
one-factor explanations, and the recognition of the contingent impor-
tance of each factor to the critical episode or to the typical pathway
that is in place. Although some studies point out the heterogeneity
within the small enterprises sector and the need for well-targeted
strategies to achieve small enterprise growth (e.g., Nichter and Gold-
mark 2005), little theory is found to support this perspective. At the
level of development literature, this aspect reflects the framework of
multi-actor governance to strengthen local capabilities (Helmsing
2010). This study advances the debate by providing some evidence
for a multi-layered explanation of business start-ups’ dynamics,
though, given the scope of the thesis, it raises more questions than
answers.

Two other contributions to development studies relate to R&D-
intensiveness. This study indicates that the main differences between low
and high R&D-intensive start-ups, at least in what concerns their evolu-
tionary pathways, are their network profiles and investment needs. For
the start-ups in this study, those at the low R&D-intensive end aim at the
local and (micro-)regional markets, whereas those at the high end target
the national and international levels. The former receives considerably
less financial and institutional support than the latter, despite their role in
creating local jobs and promoting economic dynamism in resource-
poorer regions. There is unequal geographical distribution of resources,
which impacts on what knowledge and networks are available to which
business start-ups. Ultimately, this impacts on intra- and inter-regional
levels of development and on the growth potential of different types of
businesses. This argument connects the learning-based pathways devel-
oped in this thesis to the literature on local economic development, and
leads to further considerations.

Targeted policies to reduce inequality should aim at low R&D-
intensive start-ups and count on the participation of local and regional
business support networks. For instance, specific programmes for capac-
ity building and aggregation of value to low R&D-intensive products
would contribute to increasing local labour capabilities and the competi-
tiveness of these firms (e.g., Cairns and Malloch 2011). Local govern-
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ments and state level institutions acquire special relevance in stimulating
and strengthening local economic development through low R&D-
intensive start-ups (Naudé 2011).

The advantages of supporting these firms are that they are compara-
tively less demanding in terms of resources and have a more immediate
impact on local economic dynamics, since most of them follow Pathway
1 (direct production and commercialization of the product or service).
This might generate positive externalities if analysed in the selective spa-
tial closure perspective (Helmsing 2010), in which local resources are
territorially integrated to develop local suppliers and consumption mar-
kets. In the long run, by attracting other institutions, regional innovation
systems (e.g., Naudé 2011) could develop, such as research centres to
stimulate actions towards the high end of R&D-intensiveness.

The last contribution to development studies tackles the role of busi-
ness incubators in local economic development. The business incubation
movement in Brazil has increasingly turned its attention to high R&D-
intensive activities, in alighment with the National Policy for Productive
Development and the National Action Plan for Science, Technology and
Innovation (2007-2010) (ANPROTEC and MCT 2012). To accomplish
this new orientation, this thesis points out the need to acknowledge the
central role of learning processes and networking dynamics within busi-
ness incubation settings. At the policy design level, the definition of in-
novation needs to be accurate and explicitly include frequent situations
in which process and product innovations coalesce, as happens in busi-
ness start-ups in which entrepreneurs combine technological, productive
and managerial roles, capabilities and networks.

Within business incubation settings, fostering formal and informal
learning processes is crucial for the effectiveness of incubators’ services.
Exchanges with consultants, other incubatees, and the central role of
network brokerage by incubator managers to link start-ups to external
actors should be recognized as part of a package of services. This implies
that a network perspective replaces the view of business incubators as
providers of services to individual firms. Seeing the incubator in this so-
cial learning environment, as defined here, seems to be more appropriate
to ensuring positive impact on economic development dynamics, since it
acknowledges learning and social capital in the development of individu-
al and collective capabilities. A first step in this direction is guaranteeing
that business incubators managers embrace this role as facilitators of
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learning and network brokers between entrepreneurs and resourceful
actors.

6.8 Limitations and research agenda

This thesis was intrinsically motivated by a need to expand knowledge
about learning in business start-up’s contexts. This drive to open up ave-
nues of multidisciplinary research resulted in contributions to theory and
method in the areas of theory of the firm, local economic development,
organizational psychology, and organizational studies in general. Howev-
et, the price of broadening an area of study is a lack of depth in specific
topics. This is also the case here. This section explores some key limita-
tions of this study and proposes a research agenda to tackle these limita-
tions and advance research in micro-processes of economic develop-
ment.

Starting with the limitations, the most important one is the lack of
non-incubation comparative cases to check the generalizability of the
results. Since this study claims that resources are distributed among dif-
ferent actors and entrepreneurs have to deal with this embedded agency
to set up a new firm, it is likely that institutional arrangements outside
the business incubation system will impact access to different resources,
and, thence, generate different pathways. Issues of generalization are
compromised also by the small number of cases and the methodological
option for resource-rich regions for data collection and grounded theory
principles for data analysis. Another limitation is imposed by the close
attention to the specific power of support institutions upon business in-
cubators and business start-ups, such as the impact of national R&D pol-
icies on innovation practices.

For a research agenda, from the several topics that could be raised
from the limitations, the propositions and the contributions to theory
and method, the following items are highlighted:

* Advance of knowledge about learning processes in business
start-ups: the literature on multilevel organizational phenomena dis-
tinguishes between learning processes of composition versus compila-
tion (Klein and Kozlowski 2000), which, to a great extent, correspond
here to the process of continuous versus discontinuous learning from
the individual to the organizational level. These processes refer, re-
spectively, to adding similar competences and multiplying diverse
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competences. It is an interesting topic of research to investigate the
extent to which these processes impact on innovation in business
start-ups. Would these learning processes relate to specific types of
search (explorative zersus exploitative) for technological development
(Xu 2011)? Moreover, how would these dynamics of exploration and
exploitation affect evolutionary processes such as the generation of
variation and the replication of the best variations in multiple con-
texts? What kinds of combinations between cognitive and behavioural
processes would be involved? This last question would require discus-
sions on deliberate versus non-deliberate learning (Lazaric 2011) and
types of cognitive processing (Eraut 2004) to investigate associations
between learning strategies and type of knowledge production. The
last point in this agenda tackles further investigation of learning rou-
tines: how are these types of routines formed? How do they influence
engagement in innovative activities, the use of specific combinations
of learning strategies, and the configuration of new routines? What is
the balance between institutionalized practices of learning (learning
routines) and actual organizational change?

Deepening understandings about the role of business incuba-
tors: since this study did not include an assessment of the impacts of
specific services provided by business incubators upon the evolution
of business start-ups, studies in which the incubator is the focus-
organization could show what types of services are more influential in
start-ups’ pathways. In addition to this, such studies could reveal how
the institutional environment of business incubators affects their role
as information broker. This type of design would change the focus
from the entrepreneur to the incubator’s staff team and how it man-
ages social capital potentials and dynamics (e.g., Hormiga et al. 2011).

Testing the generalization of results: the key research agenda here
is on comparative studies. It would be very interesting to compare re-
source-rich and resource-poor regions, considering the sector of ac-
tivity of the firm, R&D-intensiveness, and comparison with cases out-
side business incubation programmes. At the entreprenecurial level,
since the profile of entrepreneurs here differs from the general profile
in relation to some key attributes (i.e., entrepreneurial experience and
professional experience), it is worth investigating if the types and fre-
quencies of critical learning episodes apply to this general profile. In a
similar way, would this structure of five pathways fit the evolution of
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business start-ups in resource-poorer regions, and even in different
countries? Would the country-level development path (i.e., efficiency-
driven group versus innovation-driven group as defined by GEM (Kel-
ley et al. 2010) impact on the types and dynamics of pathways? Inter-
regional and country-level comparisons might shed some light on the
robustness of findings at these many levels.

* Expansion of this analytical framework: a key point in this agenda
is further theorizing on the relationships described in this study. This
research opened questions and elaborated propositions that might be
worth in-depth investigation in order to come to a more comprehen-
sive explanatory scheme. In addition to these theoretical advances,
this analytical framework could be expanded to link evolutionary
pathways to performance measures (e.g.: revenues and number of
employees), investigating impacts of the former onto growth indica-
tors when the start-up becomes established in the market. A last point
on this agenda is linking discontinuous learning to continuous accu-
mulation of knowledge and small scale adjustments in working rou-
tines (e.g., Feldman 2000)". This connection was beyond the scope of
this study, but in-depth single case studies may disclose fruitful
knowledge about feedbacks between these two types of learning.

Follow-up studies: longitudinal case studies, beyond the start-up
phase, could disclose how the initial organizational routines studied
here evolve into coordinated systems of routines. Potential contribu-
tions of this type of study are describing processes of socialization
and legitimation of routines amongst employees, and the likely reduc-
tion of flexibility to change because of the higher costs of learning
and incorporation of learning outcomes to the working system of
routines.

Notes

! The word ‘arrangements’ is an inclusive term involving sequences, independ-
ence, and concomitance of CLESs in a firm’s pathway.

2 Variation, here, differs epistemologically from the literature on dynamic capabil-
ities. Instead of conceiving product diversification as a result of strategic man-
agement of opportunities and threats, this thesis claims that variations in types
and uses of resources, which materialize in products and services, result from
interactions between new and existing information and routines, through active
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combinations of sources of resources that can break path dependence and lead to
a new resource-base (innovation). The key difference is, therefore, the substitu-
tion of a presctiptive approach to an analytical one.

3 Although these categories of products and services resemble the distinction be-
tween single versus multiproduct firms (Bataglia and Meirelles 2009), this study
focusses on how the former result from resource configurations and organiza-
tional routines. Thus, instead of relying on assumptions from organizational
strategy and their expected long lasting results, this study reflects the changing
nature and the cognitive elements in developing more than one resource-base.

4 An important remark is that the types of routines studied here differ from those
in the literature for their simplicity and lack of connection to a pre-existing sys-
tem of routines, given the stage of evolution and the scope of business start-ups.
Interactions between learning and organizational routines were studied by Zollo
and Winter (2002), for instance. However, these authors focussed on process
R&D, restructuring and re-engineering, and post-acquisition and integration.
These routines are so complex and connected to the working system of routines
that they account for meta-routines when compared to the routines in this thesis.

5> Note that some degree of individual learning is likely to happen, but of the type
that does not translate into organizational routines — labelled by different authors
as single-loop learning or low-level learning (e.g., Rousseau 1997, Argyris and
Schon 1978, Fiol and Lyles 1985).

¢ This differs from longitudinal, in-depth case studies applied elsewhere (e.g.,
Feldman 2000).

7 Data from the interviews with incubators’ managers and secondary material, i.e.,
press releases, websites, and reports.

8 Or, as labeled by other branches of the literature, to processes of socialization
of knowledge (e.g., Bastos et al. 2004), cumulative learning (e.g., Helmsing 2001),
entrepreneurial learning (e.g., Cope 2003), organizational learning systems
(Shrivastava 1983), and so forth.
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