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Abstract 
 

This thesis has the scope to check if the level of low-skilled immigrants presents in the 

specific area of the Italian region of Lombardy has an effect on the survival’s probability 

of the female-led startups founded in that area, starting from the idea that the low-skilled 

immigrants can provide house and children care services and permits the women 

entrepreneurs to dedicate more time to their business. 

The first stage provides the study of the prior literature about the factors that can influence 

the startup’s probability of survival, to find all variables, different from the level of 

immigrants, which must be considered in the statistical model’s construction, with a 

specific focus on the factors related to the gender’s difference in the entrepreneurial world. 

Secondly, the statistical model is constructed, first of all the data are collected from two 

different databases, the Innovative Startup Register linked to AIDA, that provides the 

information about the startups founded on the Lombardy’s territory , and the database 

downloaded from ISTAT, that provides the level of immigrants in each Lombardy’s 

municipality, in particular it is taken in consideration the level of women aged between 

25 and 65 with a nationality different from the Italian’s one. All this information is used 

in the construction of the linear regression that has the duration of the startup as dependent 

variable and the level of immigration as independent variable, and other information 

about the startup is used as control variables. Different variants of the first basic linear 

regression are carried out to increase the level of fit of the model and to analyze the 

problem from different points of view. 
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1.  Introduction 
The role of women in society is one of the main topics faced in these times. Without doubt 

the role of the woman in the society is changed a lot across the last decades, reducing the 

differences between the two genders under different points of view. In Italy, the territorial 

focus of this thesis, across the years society reshape the figure of women, giving her 

higher rights and independence and increasing her opportunities about her life choices. 

Although many steps have been taken, the road to gender equality is still long, some form, 

voluntary or not, of discrimination of women is still evident in society, in different fields. 

One field where there is still a certain level of inequality is the labor market, even it is 

impossible to deny that the women’s participation rate to the labor force shows an 

increasing trend, it is also true that in the job’s word demonstrates a still large discrepancy 

between two genders, both in terms of opportunities and remuneration. This gender gap 

on the workplace can be attributed to different factors related to society and the way in 

which it see the woman and her social role, in particular, the problem regard the way in 

which the society see the woman as wife and mother, and her responsibility inside home, 

that often, not only is disproportionated to the man’s one, but can be in contrast with 

certain type of work careers. Different studies take to consideration and analyze deeply 

this concern, demonstrating how the hours dedicated to the house and children care by 

women are more than hours dedicated by men, and this is strongly connected to lower 

working hours supplied by women leading into frequent career interruptions and lower 

wages for women respect to men. Some researchers studied what are the factors that can 

change the working hours supply by women, decreasing the hours dedicated to the house 

and children care, and many of these found that there is a positive relationship between 

the level of immigration of low skilled workers in a certain territory and the working hours 

supply by women. The term “low skilled workers” refers to workers that perform jobs for 

which they do not need a studies’ title. The basic concept is that this type of immigrant 

workers offers house and children care services to local women that, in turn, increase their 

hours dedicated to paid work. This concept was analyzed by the prior literature under 

different points of view, for instance, it was analyzed the measure in which it impacts and 

changes across different occupations, or what are the consequences in terms of gender 

pay gap. The scope of this thesis is to introduce that concept in a specific sector: the one 

of innovative startups, specifically, the purpose is to understand if the results of the 

previous research about the concern can be applicable to the word of startups. The 
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question to which this work tries to answer is: from the moment that there evidence that 

women, in particular mothers, tend to dedicate more hours then men to the house and 

children care, and that the low skilled immigrants tend to offer services for the house and 

children care, and there are also evidence that the two facts can influence each other for 

many occupations, it is possible that the same evidence influence the female-led startups’ 

survival? If the women that decide to found a startup can dedicate more time to their 

startup, the startup has more probability of survival? And this increase in time dedicated 

to the startup can be reconducted to an increase in the low skilled immigrants’ level in a 

specific territory? To carry out the analysis it is decided to focus the research on the entire 

territory of Lombardy, at the municipal level, this is not a random choice, but it is due to 

will the fact that Lombardy is the one of the Italian region with a higher number of startups, 

so it permits to have a higher number of available data. 

The paper is divided in that way, Chapter 2 consists of a collection of the prior literature 

about the startups, in particular, it is provided a description of an innovative startup and 

then the factors that can influence the startups’ survival probability are analyzed. 

Moreover, in this Chapter it will provide an overview about women in entrepreneurship, 

what is the participation rate is and what are the main reasons for which women decide 

to become entrepreneurs, and how these reasons can affect their startups’ probability of 

survival. In the last part of the Chapter, it is presented an analysis of the available papers 

that faced the theme of the influence of the low skilled immigrants in a certain geographic 

area on the women’s working hours supply. Chapter 3 explains what is the empirical 

method used for the research. Chapter 4 illustrates the empirical application, namely, the 

data collection, the formulation of the hypothesis and the creation of the statistical 

instrument. Chapter 5 reports the results obtained by the analysis. Finally, Chapter 6 and 

Chapter 7 show the discussion and the conclusion of the research and the limitations to 

resolve for a possible future implementation of that research.  
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2. Background Literature 

2.1 Innovative Startup definition 
 

2.1.1 General overview 

To begin with, it is necessary to frame the concept of Innovative Startup. In literature does 

not exist a unique and completely shared definition of Innovative Startup, the world of 

research is divided on both the definition of Startup and the adjective Innovative, the last 

one is heavily related to the regulatory aspect, for this reason, it is necessary to provide a 

general framework about the different policy initiatives of the different countries, with a 

particular focus on the Italian case. Different studies attempt to give a definition with 

different approaches, it is concluded that there is not a fully shared definition. All 

definitions available have some common traits. It is possible to divide the areas taken into 

consideration by the literature into three macro-categories of characteristics: company 

characteristics, such as size, age, and growth rate, technology characteristics, linked to 

the product and the scope of the business, words such 'new', 'newsness' and 'innovation' 

frequently appear, and management characteristics, related to the team. 

In addition, research on this topic often underlines a strong link between the nature of the 

startup and the high level of risk. 

To follow a collection of some definitions. 

 

Source Definition 

Dizionario di Economia e Finanza 

Treccani 

Initial start-up phase of a new business, a 

newly created business or an enterprise that 

has just been listed on the stock 

exchange.[...]The first economic meaning 

mainly referred to the initial phase of a new 

company born in the internet or 

information technology sector. 

https://www.treccani.it/enciclopedia/ricerca/startup/
https://www.treccani.it/enciclopedia/ricerca/startup/
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Investopedia The term startup refers to a company in the 

first stages of operations. Startups are 

founded by one or more entrepreneurs who 

want to develop a product or service for 

which they believe there is demand. 

European Commission Technological entrepreneurship, digital 

market, services in the field of websites and 

ICT 

La Repubblica 1. launch, start-up, take-off of a new 

business, enterprise or similar; 

2. newly established or newly listed 

undertaking. 

Table 1: Startup definition 
 

According to the conclusion of Skawinska and Zalewski (2020) it is possible to assume 

that a startup is a young, small, independent enterprise, that is creative, innovative, 

conducting research and development activity (R&D) to solve actual problems, and 

proposing prospective solutions, striving for talented employees, and sales growth, with 

an attractive business model. 

Adding that it operates in a high-risk environment. 

 

As said before, the concept of 'innovative' is strictly correlated to the regulation and the 

policy initiatives implemented by each country. 

It is possible to identify different approaches (Colombelli et al., 2020) shown in Table 2. 

 

Approach Definition 

New firms New firms are innovative, assuming that 

entrepreneurship in general is an intrinsic 

source of innovation (Schumpeterian). 

Self-declaration A company is considered innovative when 

it declares itself basing on innovative 
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character of the entrepreneurial project. 

The declaration can be verified by an 

independent operator or by the 

government. 

Sector specific A firm is innovative if it belongs to a 

certain sector, typically a high-tech sector. 

Growth oriented Growth orientation is considered 

synonymous with innovation. 

Partner specific Affiliation with certain partners is used to 

identify innovative startups 

Table 2: Definition of 'innovative' 
 

2.1.2 Italian framework 

Important for the scope of this work is to identify the Italian framework. 

The definition of Innovative Startup provided by Ministero delle Imprese e del Made in 

Italy is “The innovative startup is a young, high-tech company with strong growth 

potential and is therefore one of the key points of Italian industrial policy.” 

The Italian regulation uses a Self-declaration approach to recognize a startup as 

innovative, in 2012 it is introduced the Italian Startup Act, with the scope of introducing 

specific measures to support innovative startups during their life cycle till the reaching of 

maturity and stipulate a set of requirements that the company needs to meet to be 

considered innovative and so to have access to the benefits. 

The requirements are the following (Ministero delle Imprese e del Made in Italy): 

1. It is a new company or one established no more than 5 years ago. 

2. Its headquarter is in Italy, or in another EU/EEA Member State (provided a production 

facility or a branch in Italy). 

3. Annual turnover is lower than €5 million. 

4. It is not listed on a regulated market or multilateral trading platform. 

5. It does not distribute its profits. 

6. It has as mission the development, production and commercialization of innovative 

products or services with a clear technological component. 
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7. It is not the result of a company merger, split-up, or of a business or branch transfer 

Moreover, at least one of the three criteria must be met : 

1. R&D expenditure corresponds to at least 15% of the higher value between turnover 

and annual costs. 

2. The total workforce includes at least 1/3 of PhDs, PhD students or researchers, or at 

least 2/3 of the team holding a master's degree 

3. The company is the owner or licensee of a registered patent (or it has filed an 

application for an industrial property right) or it owns an original registered software. 

 

2.2 Factors that influence the survival of a startup 

This section is an analysis of the factors that influence the survival of the innovative 

startup. With “startup survival” it means the ability of a startup to grow and pass from the 

status of startup to a firm. 

From the literature it is possible to find four macro-categories in which different factors 

can be categorized, they are reported in the table. 

Category Description 

Company factors All characteristics related to the nature of 

the company and its founders. 

Innovation sustainability factors Components that can influence the level of 

innovation of the startup. 

Financing factors The financing status of the company and 

characteristics related to its investors. 

Industry factors Characteristics of the external environment 

in which the startup runs its business. 

Table 3: Macrocategories of factors 
It is important not to consider these categories as completely independent of each other, 

but they are strictly linked and influence one another, for this reason in the following 

examination, some factors are taken into consideration more than once and are analyzed 

under different points of view according to the category considered. 
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2.2.1 Company factors 

In his intervention, Gross(2015) (youtube) shows what are the factors that have the major 

influence on the success of a startup, based on research on 200 companies, and he ranks 

the first five factors in this way: 

1. Timing 

2. Team 

3. Idea 

4. Business model 

5. Funding 

In literature, this is one of the broadest classifications of factors, other authors, who will 

be mentioned later, introduced other factors, but they can be seen as part of one of these 

five, moreover, the researchers often disagree about the ranking by weight of the success 

factors taken in consideration. Berkus (2006) identifies five key factors a bit different 

from Gross' ones, they are the following: 

1. Idea 

2. Founding Team 

3. Having a Functional Prototype 

4. Strategic relations 

5. Invoicing 

Contrary to Gross' idea, Berkus attributes the same weight to all of these. 

The following table comes from the study of Sevilla-Bernardo et al. (2022), it is useful to 

compare the factors identified by Berkus and by Gross. 

Berkus(2016) Weight (%) Gross(2015) Weight (%) 

Idea 20 Timing 42 

Founding team 20 Team 32 

Functional Prototype 20 Idea 28 

Strategic Relations 20 Business Model 24 
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Invoicing 20 Funding 14 

Table 4: Comparison between factors identified by Berkus and Gross 
 

To understand as well as possible these factors classification it is helpful to identify five 

questions to answer about startup structure, they are reported in the following table. 

Question Aswer 

When Timing 

Who Human Capital characteristics 

Why Idea 

Where Industry factors 

How Financing factors 

Table 5: Questions to answer about startup structure 
 

Based on the conclusion of Gross's study, because they are the more general and more 

suitable to the goal of this work, and on the question subdivision in the table, the first 

three elements will be analyzed and in turn divided into factors that are influenced by, the 

last two are analyzed in section 2.2.3 and 2.2.4. 

1. When 

“The best way to really assess timing is to really look at whether customers are really 

ready for what you have to offer them.” These are the words of Gross about timing. 

“When” the startup decides to launch its product on the market represents a key success 

factor for the business. It is necessary to have a good idea and a good team but it is not 

sufficient. It is needed to have a ready market, the supply has to be synchronized with the 

demand. 

2. Who 

“Who” drives a startup during its entire life cycle plays a key role in the success of the 

business. 

A team of individuals that decides to launch a startup must have certain attributes to reach 

success, in literature different experts try to provide a set of these characteristics, in all of 
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these studies the focus is mainly on two players: the founder or entrepreneur and the team 

in general. 

Soft skills 

Tasnima et al.(2014) identify three main soft skills that the founder has to own to start a 

successful business: 

1. Passion 

2. Values 

3. Personality 

Not only Tasnima et al., but most of the researchers in the field put passion first in the list 

of key soft skills owned by an entrepreneur who launches a startup. 

Cordon et al.(2009) define passion as “consciously accessible intense positive feelings 

experienced by engagement in entrepreneurial activities associated with roles that are 

meaningful and salient to the self-identity of the entrepreneur”. 

1. Passion 

The importance of the entrepreneurial passion for the survival and the success of a 

business is in contrast with its intangible and unmeasurable nature, and this makes it 

difficult to study its influence. Trying to provide a more tangible idea of passion, Cordon 

et al. (2013) proposes three main aspects that characterize it: 

1. The involvement of intense positive feeling that drives the commitment to 

reach the entrepreneur's goals. 

2. The entrepreneur turns these feelings into activities to construct his/her 

entrepreneurial identity. 

3. Entrepreneurial passion is focused on three different fields: inventing new 

products, founding new firms and developing firms for success. An 

entrepreneur can have passion for one or more of them. 

As said before, it is very difficult to measure in a mathematical and objective manner the 

passion, but it is still true in the face of a large number of young entrepreneurs that launch 

a business only a small part of these survive, the decisive factor may be the entrepreneurs' 

passion (Mayoshe and Nuringsih (2021)). In their work, Mayoshe and Nuringsih (2021) 

try to sustain this idea by tasting the hypothesis that emotional support, perceived 
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competence and entrepreneurship education can positively influence passion. They arrive 

at the result that the emotional support from the external environment increases the 

passion of the entrepreneur and then the commitment to reach the goals. The perceived 

competence increases the entrepreneur's self-confidence and permits them to take more 

opportunities increasing the probability of business survival. Moreover, even 

entrepreneurship education can stimulate passion and it can be formal education or come 

from previous experiences. 

From these studies it is possible to conclude that passion of an entrepreneur who wants 

to launch a startup plays a key role in the survival of the business. 

      2. Values 

The second soft skill indicated by Tasnima et al. is Values. 

As a formal definition, values are personal beliefs on which an individual bases her/his 

behavior and her/his choices. From the point of view of entrepreneurship, values can be 

seen as the pillars of the strategic choices undertaken by the entrepreneur both in starting 

and running the business. 

The literature shows that the entrepreneur's values influence his/her acts entrepreneurially 

(Tasnima) and as a consequence, they influence the life cycle of the startup and its survival. 

By analyzing different studies it is possible to conclude a list of the four main values that 

can drive the startup toward success, it is the following: 

1. Mission driven, the entrepreneur must be a person committed and focused on 

his/her goal. 

2. Creativity, as it will be argued later a key role, the entrepreneur of an 

innovative startup needs to be able to create something that nobody has created 

before. 

3. Risk taking, as said in different points in this work risk is one of the key 

elements that characterize a startup because of its nature, the entrepreneur 

needs to be available to undertake risks to pick the opportunities. 

4. Communication, when an entrepreneur decides to launch a startup he/she has 

to relate to different actors, he/she has to be able to communicate with his/her 

team and employees, to keep them focused on the mission, with investors, to 
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obtain external financing and with all external individuals or entities that can 

influence the survival of the startup. 

     3. Personality 

The last soft skill is Personality. 

It is possible to define personality as “the enduring dispositions that cause characteristic 

patterns of interaction with one's environment and is related to a certain degree to 

inheritance and genetic factors” (Tasnima et al.(2014)). In other words, personality is a 

set of behavioral traits that influence the choice of an individual, but different from values, 

these traits have a genetic component. 

From an entrepreneurial point of view, it is important to understand what kind of these 

traits, owned by the entrepreneur, lead to the startup's survival. 

For many years researchers have supported and improved the theory that five key 

personality traits that make the individual's personality, are called the Big Five. In their 

work, Ciavarella et al. (2003) explain how the Big Five can influence the survival of a 

new business, and then also of a startup. They are reported and analyzed below. 

1. Extraversion. 

This trait is characterized by sociability, high energy level and assertiveness. 

An entrepreneur who owns this characteristic is able to create a high number and high-

quality level relationships, very important to creating strong social networks with external 

investors, customers and suppliers, so this increases the probability of a startup's survival. 

2. Emotional stability. 

The trait's features are: calm, self-satisfaction and maintaining optimism. 

It is a very important characteristic for an entrepreneur that wants to launch a new startup, 

because of the high-risk and stressful environment that characterizes the life cycle of a 

startup. Emotional stability helps the entrepreneur to maintain calm and optimism even 

in critical situations by transforming them into new opportunities to use them in his or 

her favor, and as a consequence, by increasing the likelihood of startup survival in the 

long term. 

3. Agreeableness. 
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An individual who owns this characteristic is courteous and friendly to other people. It 

has a key role in creating long-term and trusting relationships, in particular with 

customers. 

4. Conscientiousness. 

It is strictly correlated with perseverance. A conscientious entrepreneur is a goal-oriented 

individual, he/she is able to remain focused on the objective and hard worker. This 

characteristic increases the efficiency and productivity leading to the long-run survival of 

the startup. 

5. Openness to the experience. 

To increase the probability of startup survival, the entrepreneur needs to be able to catch 

new opportunities and to change the business idea according to the market needs, so the 

entrepreneur needs to be a smart and creative person able to discover the market and 

environmental changes and available to change his/her mind and strategy if it is necessary. 

Leadership style 

Another important aspect of the entrepreneurial personality on which studies are focused 

is the founder's leadership style. Many studies demonstrate the essential role played by 

the founder in the startup's success, she/he has the responsibility to motivate the 

employees and drive them towards a unique and completely shared goal (Zeach and 

Baldegger, 2016). In literature. this type of leadership is called entrepreneurial leadership, 

defined by Zeach and Baldegger (2016) as “a personal influence and directing another 

person towards a certain action or way of thinking in the context of startup”. Bass (1995) 

developed a leadership model based on three different approaches: 

1. Transformational leadership 

A leader who follows this management style establishes a relationship based on 

communication with other employees. She/he is interested in the growth of her/his 

subordinates and plays a mentoring role for them (Bass, 1995). This is associated 

with future-oriented and proactive leadership behavior (Zeach and Baldegger, 

2016). 

2. Transactional leadership 
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This type of leadership is based on a reward system. The leader communicates to 

his/her subordinates what are the goals that he/she wants to achieve and, based on 

some performance criteria, gives them rewards and/or punishments (Bass, 1995). 

3. Laissez-faire leadership 

This approach consists of a passive behavior of the leader. She/he acts and repairs 

the problems after they happen, there is no system of rewards and the leader does 

not act as a guide for the other employees (Bass, 1995). 

Zeach and Baldegger (2016) in their study analyze which of these three approaches is the 

more efficient for the management of a startup, in terms of performance and survival 

probability. The results of the research show that shoe that transformational leadership is 

the best approach in the startup context and positively affects the performance and the 

survival probability, instead the other two approaches present some criticisms and show 

positive effects only for the larger startups, for the smaller ones instead have negative 

effect. 

Human capital 

By definition “entrepreneurs transfer skills that they have to a new venture” (BarNir, 

2012), so the human capital that an entrepreneur gets involved in the new firm plays a 

key role in its growth and survival, particularly in the context of innovative startups. 

According to the human capital theory (Becker, 1975), human capital is the set of skills 

and capabilities that help individuals achieve a competitive advantage in the market. It is 

possible to identify two levels of human capital (BarNir, 2012) reported in the following 

table. 

Level Elements Manifestation 
Specific human capital • Skills related to a 

specific company or 

industry. 

• Deep knowledge of 

the specific startup's 

domain 

• The capabilities to 

create networks 

• Problem solving 

skills 

Prior experience in the 

industry 
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General human capital • Learning ability 
 

• Adaptation ability 
 

• Capability to 

transfer knowledge 

across different 

industries 

• Educational 

background 
• Career path 
• Family context 

Table 6: The two levels of human capital 
 

Prior research focuses on the impact of these two levels of human capital on the growth 

and survival rate of the startup. Regarding the specific human capital, Cooper and Bruno 

(1977) demonstrated a positive relationship between the survival rate and the previous 

experience of the founders, in particular showing that when the individuals that start the 

startup come from large corporations, the startup has a higher probability of survival. 

Bruderl et al. (1992) demonstrated that a high level of prior education, made by studies, 

prior career experience and family context, is positively related to a higher probability of 

survival. 

 

Team 

The characteristics mentioned till now regard the single entrepreneur, but is the startup is 

founded by two or more individuals they create a team, and, in addition to the individual 

features, there are elements related to the team that can influence the startup’s survival. 

Unfortunately, the majority of the studies focus on individual characteristics rather than 

on team ones, and the works that exist often do not arrive at a unified conclusion but 

maintain different options open. Based on the work of Anna Brattstrom (2019), it is 

possible to identify three main categories of characteristics of the team that influence the 

startup’s survival: 

1. Homogeneity. 

Studies show generally teams tend to be homogeneous, this is due to the fact that if 

someone wants to start a business search for mates from his/her relationships network, 

which often is made by similar people, and also because individuals tend to trust the 

people similar to them. So homogeneity can benefit the business and its survival, when 

the components of the team are similar to each other and have something in common the 
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performance of the startup can improve due to the friendly relationship between them. On 

the other hand, it is also true that heterogeneity may represent an advantage, in particular 

for startups with a high level of technological innovation, the different backgrounds of 

the team's members can help the startup' performance. The existing studies don't conclude 

unique and clear results about what kind of team is better than the other to improve the 

probability of startup survival. 

2. Change and rigid structure. 

In the startup team, they have to coexist in two opposite terms: change and stability. 

To survive in the long term the startup team needs to be able to adapt to environmental 

changes, and if necessary, even to reshape the initial idea of the business. The team has 

to be able to transform its structure according to these changes and the evolution of the 

business. While some studies have brought to light that teams tend to have a rigid structure 

with clearly delineated roles in different components, it is not obvious what is the best 

process to select these roles is to improve the probability of startup survival. 

 

3. Synergy. 

It is important that, from the beginning, there is synergy between team components, they 

have to share the same values and same values. This will be easy in the initial phase once 

the startup is established. Then when the business is launched the first discordances come 

into play, due to the stress and the conflicts. If on one hand this is absolutely normal and 

can happen, on the other hand, the team needs to be able to recognize that the team 

synergy has a problem and it is necessary a turnover of the team. The team has to move 

in the same direction and to remain focused on the shared goal, if it is not the team has to 

change in favor of the startup's survival. 

 

2.1.3 Why 

Anyone who wants to initiate a startup has to ask him/herself “Why?”, why I'm doing so?, 

what is the background reason for why I want to start? 

The entrepreneur must identify an idea, a concept, and try to transform it into a product 

or a service marketable on the market, to do so the entrepreneur has to convince the 

customers that they need his/her product or service. The basis to realize this step is a 
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“good” idea. But, what is a “good” idea? It is not easy to answer this question. Based on 

Sam Altman's speech (How to Succeed with a Startup, 2018) it is possible to select four 

main aspects of a successful idea, that lead to an increase in the probability of startup 

survival. 

1. “A product (or service) so good people tell friends” 

An idea can have success if people spontaneously encourage their friends to use the 

product, in this way, it will create a network of people that demand the product in a 

“natural” manner. 

2. “Easy to understand” 

An entrepreneur has to be able to explain in a few words his/her idea, and people who 

don't know it have to understand it in a clear manner. 

3. “Idea generators” 

Due to the changing nature of the environment in which a startup lives, it is important for 

its survival to have a constant generation of new ideas to adapt the business to market 

changes. 

 

4. “Speed” 

The process of generating an idea, testing it, and implementing it needs to be very rapid 

to obtain successful results. 

 

2.2.2 Innovation sustainability factors 

“All production consists of combining materials and forces that are within our reach." To 

produce other things or the same things in a different way is to combine these things and 

these forces in a different way”.These are the words of the economist Joseph Schumpeter 

used to describe the concept of progress. In 1939 he re-shaped the concept of 

entrepreneurship from a static view to a dynamic view, where a fundamental role is played 

by constant innovation. 

A formal definition of innovation is given by the OECD (2009): “the implementation of 

a new or significantly improved product, process, a new marketing method, or a new 
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organizational method in business practices, workplace organization or external 

relations”. 

The difference between a startup and another SME is the high level of innovation that 

characterizes the first one, for this reason, it is of vital importance for the startup's survival, 

studies show that businesses that are not able to invest in research and development, are 

not able to survive in long-term. The innovation should be seen as an evolutionary, non-

linear and interactive process, requiring intensive communication and collaboration 

between firms and organizations such as universities, financial institutions and 

government agencies (Hudson and Khazragui 2013), this leads to a complex system 

where the startup has to face the Death-Valley phase. The Valley of Death is a phase of 

the startup life cycle, typically when the basic idea is transformed into a commercialized 

product. In this phase a high number of businesses do not survive mainly due to a bad 

performance of one or more of the above mentioned collaborations. The literature 

explains the different elements that influence the innovation of a startup, in particular, 

from previous studies, it is possible to select five of these. 

 

1. Financing and Innovation 

There is a strong linkage between financing and innovation, because a startup to carry out 

innovation has to invest a lot of its capital in R&D, and to invest in R&D it has to have 

enough funds. This is one of the main problems faced by entrepreneurs and often it is 

difficult to to close the gap between innovation and financing. Often the R&D 

investments are subject to credit rationing due to different reasons related to the nature of 

this type of investments that give them a high level of risk from the point of view of the 

financing provider, In particular, they are characterized by asymmetric information 

between the startup and the investors, the type of knowledge generated by these 

investments is embedded in the human capital and for this reason it is difficult to transfer, 

moreover, they are influenced by the appropriate regime in which the firm operates and 

the availability and the enforceability of the intellectual property (this topic will be argued 

later).   

The importance of the source of financing and the high-risk level of the investment makes 

the research of funds one of the hardest challenges for entrepreneurs. 
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An important role is played by the banks, the literature shows that the banking system can 

be seen as the foundation of the development process for an industrial system, then the 

basis for innovation, at the local level. However on the other hand the banking system 

shows a weak interest in investments in innovation activities. This lack of interest is 

mainly due to the nature of assets that innovative firms offer as collateral, in general, 

innovative firms have a high number of intangible assets but a low number of tangible 

assets, the banks value the first type lower than the second ones and for this reason, are 

less likely to grant credit. In recent years, after Basilea 2, the banks are improving their 

technology and instruments to evaluate innovative projects and show an increasing 

interest in innovation financing. 

 

2. Turnover and Innovation 

Different studies take into consideration how turnover can affect the decisions regarding 

the innovation activities of a startup. These studies show that positive turnover positively 

affects the startup's survival (Okrah et al. (2012)), in particular, positive turnover has two 

main positive effects on the startup's survival. A good turnover allows the entrepreneur to 

use internal funds to finance innovation from the moment that, as it is said before, it is 

not so easy to obtain funds from external investors. Moreover, positive turnover improves 

the reputation of the firm helping the startup to survive and, in this case, to realize a 

successful IPO. 

 

3. Openness of market and Innovation 

How the market's characteristics influence the survival of the startup is argued later, but 

now it is explained in particular the linkage, that emerged from past studies, between the 

degree of openness of a market and the innovation of a startup. 

The study by Okrah et al. (2018) shows the level of openness in the internal market in 

which the startup operates plays a key role in its survival. A startup that runs its business 

in an open market has the possibility to attract external investors and so can obtain more 

funds, moreover, the openness increases the competitiveness in the market, which, as a 

consequence, motivates startups to improve innovation to outperform their rivals. 

Zilgalvis (2014) treated the UK case, showing the damage suffered by the innovation in 

the economic system, when the country withdrew from the European Union, passing from 
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an open to a more isolated economy. On the other hand, it is important to underline that 

closed economies of emerging countries, in particular India and China, have a high level 

of innovation (Banerjee and Defluo, 2019). 

 

4. Government and Innovation 

As it is easy to imagine the intervention of the government can drive the direction of the 

innovation. 

The tools used and the measure in which the government can influence the life cycle of a 

startup are treated later in the section “Industry and Government factors”, in this section 

it is shown the aspect strictly correlated to innovation. The government can undertake 

different types of initiatives to create an innovation-friendly environment. 

Regarding financing, the government can intervene in different manners, it can directly 

finance the R&D investments and act as a co-investor of the startup, it can also introduce 

fiscal incentives for the investors that invest in innovation activities and can guarantee 

loans. The literature shows that these types of intervention by the government can have 

two opposite effects, they can have an additional effect, so public intervention stimulates 

and increases the private sector investments, and can provide the financed startup with a 

positive reputational effect. But public intervention can have a substitution effect, the 

public investments replace and substitute, completely or in part, private investments. 

However, the actions undertaken by the government can have a different nature from the 

financial ones. According to the study of Dolfsma and Seo (2013) the policies applied by 

the government to sustain innovation need to be strictly correlated to the type of 

technology taken into consideration in order to be effective. The study classifies the 

technologies respect two characteristics, the first is if the technological knowledge is 

developed in a discrete manner, so the development is independent of previous 

developments, or in a cumulative manner, so the improvement of technology is based on 

the previous improvements, the second one is if the network effect plays a key role in the 

demand of the technological product, so if the demand of the product of a customer 

depends heavily on which and how much other customers purchased the product or it 

doesn't. Based on these two characteristic and their combination Dolfsman and Seo 

propose different public actions, for example in the case of technologies that grow in a 

discrete manner and do have not a network effect, the government can improve innovation 
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by stimulating individual entrepreneurs by supporting the research center, instead in a 

situation in which the previous knowledge is essential for the improvement of the 

technology the state's policies have to guarantee the easy access to intellectual property 

by third parties, or, moreover, if the technology's market is characterized a cumulative 

improvement and a very important network effect, there is the risk that the market is 

totally controlled by the big players and this slow down the innovation's run, so the 

government can intervene with anti-trust law to prevent small players from being 

excluded. 

 

5. Protection of innovation 

Elements that help or hinder innovation have been analyzed so far, but equally important, 

for the startups' survival, is their ability to protect what they invented. 

There are different ways in which a startup can protect the value of its inventions, one of 

these is the Intellectual Property, in particular, the most suitable IP to protect the 

innovation is the patent. The number of patents owned by a startup represents an 

important factor that influences its survival. A startup that has a large number of patents 

enjoys many benefits, first of all, patents can be a source of internal financing, and 

startups can exploit patents financially and make profits from them, by licensing or selling, 

according to its needs, on the other hand patents give to the company a competitive 

advantage respect to its competitors, from the moment that it has the control on the 

technology. Moreover, patents play a key role in the valuation of the startup, a high 

number of patents demonstrates the effort of the startup in the R&D activities and the 

ability to protect the results, increasing the valuation and the reputation, so the startup 

will be seen more attractive to the investors' eyes and that's not all, as it is said in before, 

in the recent years banks increased their interest toward innovation activities, they 

improved it techniques to evaluate technological innovation, so they analyze and evaluate 

more accurately firms' intangible assets, moving in this direction patents are becoming 

valuable to obtain loans from banks, a very important point for the startups that, due to 

their risk nature, have difficulty to obtain external financing. 

Generally, for the innovation of a sector, the patents represent an important boost, because, 

to avoid litigation, competitors search for different ways to work around the technology 

protected by patent, improving the innovation. 
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2.2.3 Financing factors 

Find the source of financing is one of the main challenges faced by new startups, because 

of the capital market imperfection in which they operate (Colombo and Piva (2018)) 

caused by the high level of information asymmetry between entrepreneurs and investors, 

in turn it is transformed in riskiness for investors, so this creates a funding gap for new 

firms, that if it is not filled lead to the startup's death. 

In the literature, there are different studies that analyze the impact of the different kinds 

of investors on the startups that they sustain. Different types of funding sources are related 

to the different stages of the startup's life cycle (Salamzadeh et al. (2015)). The following 

table shows the three main stages and the associated source of financing (Salamzadeh et 

al. (2015)). 

Stage Source of financing 

Founding stage • Personal, Family and Friends funds 

• Business Angels 

Seed stage • Incubators 

Development stage • Venture Capital 

Table 7: Three main stages of startup life cycle and the associated source of financing 
 

The table doesn't include the traditional bank's loan, it is already argued in relation to the 

innovation. 

Bypassing the detailed characteristics of each source of financing, what is in the interest 

of the work is their impact on the startup's survival, this is analyzed below for each source. 

 

      1.    Personal, Family and Friends funds. 

The first stage of the startup life cycle is also called “Bootstrapping”, it represents the 

phase in which the founder relies on his/her strengths, by supporting the business with 

internal funds, and in this case, with the help of family and friends found, so not formal 

external investors. 
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The activity of bootstrapping has both positive and negative influences on the startup's 

survival. It increases the ability of the entrepreneur to find different strategies to sustain 

the business, in particular, the founder can carry out different methods of financial 

bootstrapping  (Winborg & Landstrom, 2001), for example, he/she can choose a 

“Relationship-oriented bootstrapping”, in this situation the entrepreneur creates a network 

of relationships that permits him/her to decrease the business' costs, another example is 

the “Delaying bootstrapping”, that provides the delay of payments of the suppliers, all 

these methods allow better management of the startup financial resources and than 

increase the probability of startup survival. Moreover, this kind of activity increases the 

creativity of the founder (Backer and Nelson (2005)), as seen in the paragraph Company 

factors, it is one of the values that characterizes a successful entrepreneur, and then a 

successful startup. In addition, bootstrapping avoids the use of debt, which at this stage 

of the startup life cycle is difficult to obtain and guarantees higher flexibility to the firm, 

an important characteristic for startup success given the need for startups to adapt to the 

changing environment. On the other hand, bootstrapping also has a negative effect, it has 

a high opportunity cost, it involves the use of the valuable time of the entrepreneur to 

reach the best strategy, and the increases the financial risk over the entrepreneur that can 

lead to loss of good opportunities. 

 

2. Business Angels 

“A business angel is a private individual, often with a high net worth, and usually with 

business experience, who directly invests part of their assets in new and growing private 

businesses. Business angels can invest individually or as part of a syndicate where one 

angel typically takes the lead role.” Just to introduce it, this is a formal definition of 

business angel provided by the European Commission. 

As said in the definition, Business Angels, usually, are individuals with entrepreneurial 

experience and skills, so the benefits that they provide to the startup are of two different 

natures: the financial one and the experienced one, in the majority of cases, BAs sit 

directly in the Board of the financed firm. (Wiltbank (2009)) by participating in the 

strategic decision. It has been demonstrated that business angel financing improves the 

probability of survival for startups financed (Kerr et al. (2014)). The work of Croce, 

Guerini and Ughetto (2018), demonstrates what are the elements of BA activities that 

drive the performance of startups. In particular, they refer to two main characteristics of 
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business angels investments: BA capabilities and investment behavior. Regarding the first 

feature they confirmed the hypothesis that there is a positive relationship between the BA 

experience in the early stage investments and the improvement of startup performance, 

due to the fact that the BA-backed startups analyzed, demonstrate a better perspective of 

growth after the initial stage, and this attracts the future funding by the Venture Capitals 

that invest in the subsequent stage. From their analysis emerged that, the characteristic of 

the investment behavior of co-localization, namely the fact that BAs prefer to invest in 

startups that are in their same country, has a positive relationship with better startup's 

performance. Moreover, it is brought to light that in many cases BAs tend to co-invest 

with Venture Capital, or that the VCs investments are subsequential to BAs investments, 

and in both cases there is a positive link with better startup performance and its probability 

of survival. 

 

3. Incubators 

According to the National Business Incubator Association (NBIA), an incubator is “a 

business support process that accelerates the successful development of startup and 

fledging companies by providing entrepreneurs with an array of targeted resources and 

services”. In other words, the incubator is a physical or virtual place in which a newly 

established startup can take advantage of different types of benefits, from physical offices 

and laboratories to financial and intellectual support. 

The literature on the impact of incubators on startups is contrasting. Alongside the 

recognized many benefits that the incubators provide to the incubated startups, such as 

technological support, business assistance, financial support, mentoring, improvement of 

startups' reputation, and creation of a contact network (European Commission (2002)), 

not all studies agree about the positive relationship between the incubators' activity and 

the improvement of the survival rate of the startups. Schwartz (2010), taking into 

consideration his analysis of five German incubators, compared the long-term survival 

rate of 371 incubated firms and of 371 comparable non-incubated firms, he concluded 

that the incubators' intervention did not increase the chances of long-term startup survival. 

In a more recent study, Hackett and Dilts (2014), developed a theory of business 

incubators that demonstrates that business incubators increase the probability of start-up 

survival. This discrepancy from the literature can be attributed to the fact that if on the 

one hand, the incubators improve the performance of the incubated startup and lay the 
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foundation for faster growth, on the other hand there is the possibility that the startup 

relies totally on the incubators sustain and when this is no longer there, the startup is not 

able to survive (Lukes et al. (2019)). 

 

4. Venture Capital 

“Venture capital is a form of medium- to long-term investment in unlisted companies with 

high growth and development potential (high-growth companies) that are in the start-up 

phase. [...]Venture capital activity does not only involve the contribution of risk capital, 

but also a series of activities, [...] it participates in the company's strategic decisions by 

contributing his professional knowledge and experience, leaving the entrepreneur and 

management with the operational management” this is the definition of Venture Capital 

provided by Borsa Italiana. Venture Capital is similar to the already mentioned Business 

Angels, with some differences in the investment stage and behavior (Mason and Stark 

(2004)). 

It is clear that Venture Capital takes to the backed firms, in particular, VCs represent an 

alternative channel of financing to the banks' loan, which as it is said, before is difficult 

to obtain for a newly established startup, as said in the definition VCs seat directly in the 

board by monitoring actively the management activities and they play a role of mentoring 

for the portfolio firms' entrepreneur, moreover, they help the startups from the point of 

view of the relationship by increasing their social network, of suppliers, customers and 

investors, and by improving their reputation (Megginson and Weiss (1997).By matching 

these VCs' functions and what is said till now in the work, it is easy to think that Venture 

Capitalists can increase the probability of survival for a startup, to this scope it is 

important to underline that VC investments are characterized by two main features: 

selection, VCs have very sophisticated methods to “pick” the firms to sustain and are able 

to select the startups with higher growth prospects (Sorensen (2007)), and influence, by 

the activity if mentoring and monitoring. Different studies analyzed if the success of the 

VC backed firm is due to the intervention of the VC or because the VC selected a 

successful startup already before the VC's help. It is demonstrated that both characteristics 

can influence the ability of the startup to the change in the external environment 

(Alperovych and Hubner (2011)) and improve the probability of realizing a successful 

IPO (Sorensen (2007)) by increasing the probability of the startup's survival. 
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2.2.4 Industry factors 

From empirical studies it is evident that the characteristics of the industry in which the 

startup operates play a key role in the survival probability of the startup. (Bhide (2000)). 

The literature highlights the main industry characteristics that positively affect the 

survival rate of startups. 

1. Entry barriers, in its work Giarratanta (2004), demonstrate that the likelihood of 

survival for a startup is higher in an industry with low entry barriers for new 

entrants. 

2. Industry novelty (Kim et al. (2023); Giarratana (2004)), the novelty of an industry 

is characterized by its date of birth in the market, which demonstrates that the 

more industry is new, the higher the probability of success. 

3. Technological alliance (Giarratanta (2004)), in a situation of high technology in 

which a startup leaves, it is almost impossible to own all the necessary 

competencies to develop the product/service, a network of collaborative ventures 

in the industry to improve the performance and the survival rate. 

4. Geographic clustering and social capital (Bandera and Thomas (2019)), the 

geographic proximity of highly innovative startups and social capital lead to 

benefits in the startups' performance, but they are transformed into an increase in 

survival rate only if they are utilized and exploited by the entrepreneurs. 

5. Market growth perspective (Sam Altam (video)), the large number of startups that 

have had success in the past, are ones that started the business in a small market 

but that have grown very quickly. 
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2.3 Women and entrepreneurship 
 

2.3.1 An Overview of gender gap in the entrepreneurship world 

The participation rate of women in the entrepreneurship world is increasing in the last 

year, even the growth rate is different by country and industry (Vossenberg, 2013). The 

GEM (Global Entrepreneurship Monitor) in the 2021/22 Women's Entrepreneurship 

Report claims “Globally, women represent about one in three high-growth entrepreneurs 

and one in three innovation entrepreneurs that are focused on national and international 

markets.” It is shared by scholars that women play a key role in the countries' economic 

development (Sarfaraz et al. 2014), some studies demonstrate that higher level of female 

entrepreneurial activity rates are shown in countries with a higher level of total 

entrepreneurial activity rate (Verheul et al. 2004). This evidence attracts the attention of 

the government and policy makers, in particular in developing countries (Minniti and 

Naudè, 2010). Although the gender gap is still present in a tangible manner, women are 

less likely to start a business than men and their businesses grow lower and show a higher 

failure rate than the men's ones (Vossenberg, 2013). Prior literature tries to go inside this 

persistent gender gap to understand the causes and to incentivize female entrepreneurship. 

 

2.3.2 Causes of the gender gap in the entrepreneurial participation rate 

The literature points out many causes that drive the women's participation rate in 

entrepreneurship, in particular, they can be grouped into two categories: macro-level 

factors and micro-level factors. The two categories need to be considered linked from the 

moment that they strongly influence each other (Jamali, 2009). The macro-level factors 

include the causes that regard the macroeconomic and the sociopolitical environment in 

which women run their businesses, and depend on the country and the industry, instead 

at the micro-level there are the so call push & pull factors, that represent the motivations 

for which a woman decide to start her business (Butter and Moore, 1997), these 

motivations are influenced by the environmental factors. From prior studies, it is possible 

to identify three main factors that include both macro and micro factors. 

 

1. Gender Role 

In their work, Eagly and Carli (2004) define Gender role as “the descriptive and 

injunctive expectations associated with women and men.” In the entire world, there are 

different types of stereotypes and discrimination that evaluate and group together people 
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with some characteristics in common, by leaving them little room for maneuvering for 

their choices. Stereotypes are typical in the labor world, in particular regarding gender. It 

is usually attributed to men and women's different characteristics and abilities and to think 

that they are more suitable for certain works than others (Eagly and Carli, 2004). This is 

what happens when you talk about the leadership role, it is typical to associate the role of 

the leader of an enterprise with the men rather than with a woman (Schein, 2001). Society 

identifies the characteristics that a leader has to have in masculine behavior, and then 

associates this role to a gender role.  Alongside this aspect it is important to underline the 

theory of role congruity (Eagly and Diekman, 2004), according to which individuals, by 

setting their goals in their professional life, tend to maximize their role congruity. By 

putting together the gender role and the theory of role congruity, it is possible to conclude 

that, at least in part, women, consciously or not, internalize the goals of their gender role 

that are not matched with the leader's features, and for this reason tend to stay away from 

the entrepreneurial world (Eagly and Diekman, 2004).   

 

2. Gender Equality 

With the term Gender equality is intended “the state in which access to rights or 

opportunities is unaffected by gender.” (United Way NCA, 2022), the more a society is 

closed to this situation the higher is its level of gender equality. Different prior researchers 

tried to understand the relationship between the level of gender equality in a country and 

its rate of women entrepreneurs, but the results are contrary, some studies point out that 

gender equality does not any type of correlation with female entrepreneurship (Sarfaraz 

et al. 2014), others show a positive relationship (Baughn et al. 2006) and others a negative 

relationship (Klyver et al. 2013). 

There are two main theories that explain the opposite results of the research (Vracheva 

and Stoyneva,  2020): the Liberal feminist theory (Fisher et al., 1993) and the Preference 

theory (Hakim, 2000). 

The Liberal feminist theory states that there are no differences between men and women, 

they have the same capabilities and preferences, the discrepancies between the two sexes 

in the labor market and in particular in entrepreneurship, depend only on social 

discrimination and the social, economic and legal barriers, that women have to face in 

their professional life. Once these barriers fall and gender equality is reached, women and 

men can have access to the same opportunities and resources, the gender gap in 

entrepreneurship, both in terms of participation rate and business performance, is filled. 
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On the other hand, the Preference theory claims that women as a group are more 

heterogeneous than men, and present different preferences regarding their professional 

and private life. In particular, Hakim (2003) states that women allocate themselves on a 

priority scale that starts from the “Home-centered woman” to the “Work-centered 

woman”. According to this view, even if the two sexes can have access to the same 

entrepreneurship opportunities, the gender gap in entrepreneurship still exists, there is a 

certain number of women who prefer to dedicate their time to house care instead that to 

their career, and this number of women is higher respect to the one of men that make the 

same choice. So gender equality does not completely resolve the gender gap that 

characterizes entrepreneurship, both in terms of participation and business performance. 

 

3. Institutional theory 

“Institutional theory focuses on the role of social, economic and political systems in 

which entrepreneurs operate and their choices and behavior embedded.” (Vossenberg, 

2013), in other words, the Institutional theory includes all factors that contribute to 

creating the system in which the entrepreneurs start their business and in someway 

influence the women's behavior regarding the entrepreneurship. In particular Vossenberg 

(2013) identifies three levels of institutional context: regulatory system, so the set of laws 

and policies regarding entrepreneurship, it includes, for example, the access to capital and 

loans that, can be more difficult for women than men, normative system, this is related to 

the above-mentioned Gender Role, it is a set of norms that the society creates from its 

beliefs creating different social roles in which people are categorized, these beliefs can 

be linked to religious and cultural factors. The last one is the so-called cognitive system, 

which includes access to education and technology. This represents an obstacle for 

women who want to start a new business, because often the level of education for women 

is lower than the one of men. 

 

2.3.3 How the Gender factor can influence a startup's performance and survival. 

As it is said in Chapter 2.2, the success of a startup is related to the characteristics of the 

entrepreneur, for this reason the researchers began to wonder if even the gender factor 

can influence in somehow the startup's performance. Prior research based on available 

data suggests that female-led firms tend to be less profitable (Fairlie and Robb, 2009) and 

have a higher failure rate (Boyer and Blazy, 2014) with respect to male-led firms. Other 

studies show that, net of the size of the business and type of industry, the difference 
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between the survival rate of women entrepreneurs and the men's one is not so high (Perry, 

2002). In any case, there is a relationship between gender and entrepreneurship (Minniti, 

2009), that needs to be analyzed. 

The causes of the gender gap in firms' performance and success, in particular for the 

startups, can be divided into two macro-categories: motivations, the reasons why a woman 

decides to start her own business, and how they differ from the ones of the men, and 

entrepreneurial characteristics, the environmental factors, that influence the 

entrepreneurial behavior of an individual, and in particular affect in a different way the 

two sexes. 

 

1. Motivations and reasons for starting a startup 

The motivations for which an individual decides to start a new business can influence the 

outcomes of the firm (Shaver, 1985). The motivations enclose the individual's goals in 

starting a new firm or startup, and for this reason, play a key role in the effort and time 

that the new entrepreneur employs in the creation of his/her new enterprise (Carter et al., 

2001). Women and men take into consideration and prioritize their motivations in 

different ways (Carter et al., 2001), by analyzing these differences it is possible to 

understand the gender gap in startups' performance. The following table shows the six 

categories of reasons identified by Carter et al. (2001), that women and men rank in a 

different manner, plus a seventh motivation that the researchers have studied as a driver 

for women's entrepreneurial choices. 

 

Category Description 
Innovation The intention to exploit something new 

Independence and work-life balance The desire for freedom, control and 

flexibility 
Recognition The will to have a certain status 

Role The willingness to follow family and 

friendly environmental traditions 

Financial Success The desire to earn more money and achieve 

a certain financial situation 

Self-realization The desire to achieve self-directed goals 

Gender pay gap The difference between women's earnings 

and men's earnings. 

Table 8: The six categories of motivation to start a startup according to Carter et al. 

(2001) 
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In this section, the different motivations and their effect on the startup success will be 

analyzed based on the results of the prior research. Only the first factor “innovation” will 

be analyzed in detail in section 2.3.4. 

 

1. Independence and work-life balance 

One of the advantages of self-employment is the flexibility in the labor hours and self-

organization of the work-life balance, so this represents a motivation that an individual 

takes into consideration when deciding to start his/her business, in particular when the 

entrepreneur has a family with children. The care of the house and family is a role that 

society has always entrusted to the woman, by giving to the man less family responsibility. 

Even in recent years the situation has little changed and the division of labor in the house 

is more balanced between wife and husband (England, 2003), women show a greater 

involvement in the housework and rate family as an important life goal than men 

(Eskilson and Wiley, 1999). For this reason, women see entrepreneurship as a possibility 

to obtain a flexible career (Parasuraman and Simmers, 2001). This motivation to start a 

new firm or a startup, can influence in a negative manner the enterprise's success 

(Jennings and McDougald, 2007), in particular, Williams (2004), in his study conducted 

in eight European nations, demonstrates that the time dedicated to child-care is negatively 

correlated to the duration of self-employment ventures. 

 

2. Recognition 

About this motivation there are not a lot of studies, in particular, the prior literature does 

not analyze the relationship between the factor and the startup survival. What the research 

shows is that women evaluate more the recognition motivation with respect to male 

colleagues (Fisher et al., 1993), this can be interpreted as an opportunity for redemption 

for women, particularly in certain geographic areas, such as South Italia (Unicamere-

Centro studi Guglielmo Tagliacarne. 2022). 

 

3. Role 

Regarding the motivation to start a new firm, studies find that the family context plays an 

essential role in the choice of an individual to become an entrepreneur, and that this affects 

to the same extent men's and women's choices. A study demonstrates that it is more likely 

that a woman entrepreneur has a mother entrepreneur with respect to a male entrepreneur 
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(Malach-Pines and Schwartz, 2008). Moreover, Caputo and Dolinsky (1998), state that 

for a woman to have a husband entrepreneur is more likely to become in turn an 

entrepreneur. 

 

4. Financial Success 

The literature states that in general entrepreneurs show a greater interest in financial 

success, as goals of their career, respect non-entrepreneurs, both men and women. (Carter 

et al., 2003), but in particular, this is a motivation felt more by men's respect for women 

(Carter et al., 2003). The existing studies do not examine the direct impact that this 

motivation to start a new business can have on effective business survival and 

performance, but some researchers, in particular Kasser & Ryan (1993), have studied the 

personal and professional outcomes of individuals that present a strong interest in 

financial success goals. They found that this type of individual tends to have a control-

oriented behavior, so by focusing more on external sources rather than on interpersonal 

relationships. As mentioned in Chapter 2.2, the ability to create relationships and 

networks, and more in general interpersonal soft skills, play a key role in the 

entrepreneur's success. Moreover, Eagly and Johnson (1990), have investigated the 

difference in the leadership style between women and men and found that women tend to 

be more interpersonally-oriented with respect to their male colleagues. By putting 

together the results of these studies it is possible to hypothesize that when an entrepreneur 

is strongly driven by this motivation can influence negatively his/her business, and 

focusing on gender the probability that this happened is higher for male entrepreneurs. 

 

 

5. Self-realization 

Self-satisfaction can be identified as the will of an individual to fulfill his/her professional 

and career goals. Some studies report that entrepreneurs have a higher desire for self-

satisfaction and respect for non-entrepreneurs (Carter et al., 2003). Gender differences 

regarding this motivation in literature there are conflicting opinions. Some studies state 

that between nascent entrepreneurs women show a higher interest in self-satisfaction 

(Gatewood et al., 1995). Other studies, instead, argue that men prefer this motivation 

more than women do, and this explains how there are more new male entrepreneurs than 

women, from the moment that the creation of a new startup is seen as a source of self-

realization opportunities by the entrepreneurs of both genders (BarNir, 2012). There is 
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another study (Orban and Don Scott, 2001), that links self-satisfaction motivation with 

the concept of “glass ceiling”. By definition glass ceiling is “a metaphorical invisible 

barrier that prevents certain individuals from being promoted to managerial- and 

executive-level positions within an organization or industry.” (Investopedia), in particular 

the concept is utilized in relation to a set of visible and invisible barriers that hinder the 

women to obtain roles at the top-level of the chain of command. This phenomenon can 

lead to “dissatisfaction with the salaried job” between women, who, driven by self-

satisfaction, prefer to start a new business as self-employed. 

 

6. Gender pay gap 

If on one hand, the rate of female participation in the labor market is rapidly increasing, 

on the other hand, the gender pay gap does not follow the same speed (Cortes and Pan, 

2015). Literature tries to understand how this inequality can influence female 

entrepreneurship, both in terms of participation rate and business success. Based on two 

main works, Gawel and Mroczek-Dabrowska (2021) and Cortes and Pan (2015), the 

reasons for the persistence of the gender gap in earnings can be explained by: human 

capital theory (Tverdostup and Paas, 2017), which states that there is a difference between 

men and women in the selection of human capital, labor market segmentation (Aidis and 

Weeks, 2016), states that women tend to have a preference to enter in secondary labor 

market with lower productivity, high returns of working long hours (Cortes and Pan, 

2015), in particular among highly skilled works.  Gawel and Mroczek-Dabrowska (2021) 

found out that the gender pay gap can work as an incentive for women to enter 

entrepreneurship, from the moment that is not satisfied by their employment, in particular 

in the industry “with relatively low barriers to entry”, but it is also possible that gender 

pay gap is seen as an inhibitor for women to start a new business because it is part of a 

discrimination view that characterized some countries. The results of the research show 

that the gender pay gap has a positive influence on female entrepreneurship in terms of 

participation rate, in countries in which there is a high level of gender equality and women 

“do not perceive the gender pay gap as a discriminatory factor discouraging them from 

entrepreneurship”. The study results of Cortes and Pan (2015) the gender pay gap is 

influenced by the high returns for overwork, and it is suffered by women from the moment 

that they have a “dual role in the home and labor market”, and, in average, respect male 

colleagues can spend less time at work, this can represent an incentive for women to start 

a new business and become entrepreneurs, to have more flexibility in work hours. 
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Prior research does not directly analyze the effect of the gender pay gap on the startup's 

performance, but it is possible to make some hypotheses by taking into consideration 

different studies. As said for the motivation Independence and work-life balance, 

choosing the enterprise way can have a negative effect on the business success (Jennings 

and McDougald, 2007; Williams, 2004). The other effects are not directly related to the 

gender pay gap, but more to the human capital theory and labor market segmentation and 

are analyzed in the next section. 

 

2. Entrepreneurial characteristics 

The entrepreneurial characteristics are a set of factors related both to the entrepreneur's 

behavior and capabilities and the features of the environment in which the entrepreneur 

starts her/his business. These factors influence the business' performance and survival 

probability and their impact can be different in relation to the entrepreneur's gender. 

 

1. Leadership and management style 

As said in Chapter 2, the entrepreneur who decides to create a startup is not only an 

entrepreneur but also a leader, for this reason, we talk about entrepreneurial leadership. 

In particular, in his theory, Bass (1995) individuates three main leadership styles: 

transformational leadership, transactional leadership and laissez-faire leadership, that 

can influence the startup's performance and survival. From their literature research, Eagly 

and Carli (2004) found out that there is some difference in the choice of leadership style 

between the two sexes. They argued that women tend to be more interpersonally oriented, 

“behavior related to maintaining the interpersonal relationship”, and future orientation, 

consisting in the focalization of future goals and the realization of a plan to achieve them, 

which are characteristics belonging to transformational leadership. On the other hand, 

men show a major tendency toward transactional leadership and laissez-faire leadership. 

There is no specific research that connects directly the female leadership style to the 

probability of startup survival, but as mentioned in Chapter 2.2, transformational 

leadership leads to a higher probability of a startup's survival respect the other two styles 

(Zeach and Baldegger, 2016), than it is possible to say that the female leadership style 

can provide an advantage to the startup in terms of better performance and likelihood of 

survival. 

 

2. Financing 
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Financing represents a critical point for innovative startups, from moment it is not easy 

for them to obtain external financing, due to the high level of uncertainty and asymmetric 

information (Colombo and Piva, 2018), but at the same time the funds are essential to 

promote R&D activities (chapter 2.2), so type of investors and the ability to obtain 

financing can influence the performance and the survival probability of the startup. It is 

also important to understand what are the factors that can influence access to funds, 

different studies analyzed if one of these factors is gender, and what is its effect. In general, 

the literature shows that female-led firms acquire a lower amount of external financing 

than the male-led ones, particularly from banks (Fay and Williams, 1993). The 

explanation of this evidence comes from two points of view (Carter et al., 2007): 

 

1. Supply side. 

Prior research analyzed whether there are many differences in access to financing 

linked to gender if women and men have different opportunities in receiving 

external funds. 

Fay and Williams (1993) conducted two experiments to test if it is true that women 

are subjected to discrimination when they ask for a bank loan to finance their 

business. They found that background education is worth more for women's 

valuation than for men's. In particular, they argued that comparing two applicants 

of the opposite sex with a high school education, women have a lower probability 

of obtaining the loan. At the university education level, the probability gap is 

reduced but education is considered more important for women than for men. 

Moreover, some studies state that, on average, women have to pay higher interest 

rates or provide higher collateral than men (Coleman, 2000). This is not in line 

with the evidence that shows the higher risk aversion of female entrepreneurs 

(Watson and Robinson, 2003), but can be explained by the choice of industry 

where women start a business, in general, characterized by lower growth and 

profitability, with respect to the male entrepreneurs (Coleman, 2000; Fay and 

Williams, 1993). 

 

2. Demand side. 

Different studies have analyzed what kind of sources of financing women 

entrepreneurs prefer, and what are the differences with male entrepreneurs. 

Findings show that regarding the choice if financing the business with external or 
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internal equity, women prefer the second one (Chaganti et al., 1995), in particular, 

they prefer to employ personal savings or exploit strong link networks, such as 

family and friends (Carter et al., 2007), this type of financing is suitable for the 

founding stage of the startup life cycle but less effective for the next stages, so the 

total relying on this type of financing can lead into lower growth and survival 

probability for the next steps. This choice can also be explained by the fact that 

on average women tend to start a business in an industry with lower growth 

expectations and less capital-intensive respect for their male colleagues. 

Regarding the choice to use debt, women seem to be more risk and debt-averse 

with respect to men (Watson and Robinson, 2003), and spend less time and effort 

developing quality relationships with financial institutions (Fabowale et al., 1995). 

Even this evidence can be explained by the type of industries in which women run 

their businesses (Coleman, 2000; Fay and Williams, 1993). 

 

3. Investment in Human Capital 

The human capital involved in the creation of a new startup plays an essential role for its 

survival probability, so it is important to take into consideration and analyze the 

founder(s)' educational background, career path, and family context. These three elements 

can present, on average, specific different characteristics in relation to female founders 

and male founders, and this can drive the startup's performance and likelihood of survival. 

Women and men do not invest in the same way in human capital (Eagly and Carli, 2004). 

On the one hand respect to education, women have achieved gender parity in terms of 

participation rate, at least in developed countries, for example in Italy in 2022 women 

represented 60% of the graduated students (report of Consorzio Interunivarsitario 

AlmaLaurea, 2022), on the other hand is still evident the gender gap in terms of work 

experience and career. The greater involvement in housework and children care by 

women leads to a higher number of career interruptions and less time and effort dedicated 

to paid work with respect to men (Eagly and Carli, 2004), by reducing their specific 

human capital. In general, women tend to be characterized by a high general human 

capital, provided by their educational background and low specific human capital, due to 

the characteristics of their careers above mentioned (BarNir, 2012), this can represent a 

disadvantage for women entrepreneurs in terms of startup survival. 

 

4. Opportunity recognition 
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An important characteristic of a successful startup is the basic idea on which the 

entrepreneur develops his/her business. The entrepreneur needs to be able to recognize 

good opportunities and exploit them. The literature found different processes of 

opportunity recognition between female entrepreneurs and male entrepreneurs, that can 

influence the startup's performance and success. First of all, some studies demonstrate 

that women and men who want to start a new business prefer different industries to each 

other, in particular women tend to invest in industries with lower prospects of growth and 

profitability (Alsos et al., 2006), and this can negatively influence the startup's survival. 

To find new opportunities men use financial assets and explore new markets to satisfy 

new needs never taken into account before, instead women prefer to exploit their prior 

knowledge in a certain domain and use their business to satisfy existing customers' needs 

that are not adequately met at the moment (DeTienne and Chandler, 2007). For this reason, 

male-led startups show higher growth with respect to female-led ones, which can lead to 

a lower probability of startup survival for the female entrepreneur, from the moment that 

the high growth rate of the market is considered an important element for the startups' 

success (Sam Altam (video)). 

 

2.3.4 Female entrepreneurship and innovation 

Until now it has analyzed the relationship between women and entrepreneurship, and how 

gender can affect startup success from an entrepreneurial point of view. From the moment 

that the focus of the work is on innovative startups, this section will analyze the 

relationship between women entrepreneurs and innovation. As said before women prefer 

industries with lower growth rates and with a low level of technology involved (Alsos et 

al., 2006) than men, for this reason in general women entrepreneurs tend to invest less in 

R&D activities (Amoroso and Link, 2018), but in this section the focus is on differences 

between the approaches of the two sexes toward the innovation, in the innovative startups, 

so in industries with the same level of innovation, and in particular what are the effects 

of the women approach on the startups' success. 

Arcuri et al. (2023) conducted research based on a sample to understand the relationship 

between three elements: innovation, gender and new venture growth. Results show that 

innovative startups with a female leader present a higher growth rate than male-led ones. 

There are few studies that focus on this triple relationship, so it is not easy to understand 

the causes of Arcuri’s results, a possible explanation can be found in the leadership style 

already mentioned. The innovation activities and the R&D investment are strictly related 
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to the social network of the startup, to acquire knowledge to exploit in innovation, the 

relationship with the external plays a key role (Amoroso and Audretsch, 2022). From this 

point of view, women’s leadership style is more oriented to an interpersonally-style 

(Eagly and Carli, 2004), this help women to exploit better knowledge from external 

sources, such as research institutions or venture capitalists (Amoroso and Audretsch, 

2022). 

 

 

 

 

 

 

 

 

 

 
 

 

  



43 
 

2.4 Low-skilled immigrants and female labor supply  
In the previous chapter, talking about the figure of the woman entrepreneur, it has 

emerged several times the role of women in the house, and how housework and child-

care can influence women’s decision and their entrepreneurial careers. It is possible to 

hypothesize that variations in housework, such as outsourcing, at least in part, can have 

some effects on female entrepreneurs and their firms. Starting from this point it is 

interesting to analyze what are the elements that can have some impact on the housework 

supply, and how they can drive a woman entrepreneur’s career and the success of her firm. 

One of the elements that can impact the housework supply most studied in literature is 

the flow of low-skilled immigrants. The 17.2% of the total female migrants in the world 

are domestic workers (Cortes, 2022), this data is consistent with the ISTAT’s report (2023) 

that states that in Italy the percentage of immigrants employed in low skilled jobs, in 

particular in family services, is about 18.5%, against the 1% of workers with the Italian 

citizenship. Starting from these statements, the purpose of this work is to investigate how 

the inflows of female low-skilled immigrants influence the survival of startups led to 

native women. Before continuing with the statistical analysis, it is necessary to report 

what are the results of the prior research about the influence of low-skilled immigrants 

on the female labor market in general. The basic idea behind the research on this topic is 

that there is a positive correlation between the inflow of low-skilled immigrants in a 

certain area and the reduction in costs faced by native workers in outsourcing housework, 

and consequently, this reduction in costs can influence the labor supply of high-skilled 

native women. It is possible to subdivide the research findings into the two steps 

illustrated below. 

 

1. Impact of low-skilled immigration inflows on low-skilled labor prices  

Cortes (2008) carried out an analysis to understand the correlation between these 

two elements in different cities across the U.S. She showed that the industries in 

which there is a higher rate of low-skilled immigrants are the industries that 

include low-skilled nontraded services, such as housekeeping and babysitting, and 

that the native highly educated are less likely to work in these industries. Starting 

from these findings, Cortes moved on to study the effect of low-skilled 

immigration on the prices of these types of nontraded services and goods. Her 

results suggest that there is a positive relationship between the level of low-skilled 

immigrants and the reduction in prices of immigrant-intensive services. Moreover, 
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she explored what are the channels through which this phenomenon happens, she 

found that the causes are the reduction in low-skilled immigrants’ wages, in 

particular, she reported two different possible situations, namely if the low-skilled 

immigrants and low-skilled natives are perfect substitutes in the same low-skilled 

nontraded services industries, or if they are imperfect substitutes, on the first case 

the effect of the immigrations have the same consequences in the reduction in 

wages of both immigrants and natives workers, in the second one, instead, the 

reduction in wages is higher for immigrants respect to natives. 

 

2. Impact of reduction in low-skilled labor prices and on female labor supply in 

terms of working hours. 

Recalling what is said in Chapter 2.3, the hours that an entrepreneur dedicates to 

her/his venture play a key role in the firm success in terms of business longevity, 

the time dedicated to house and children care is negatively correlated to the 

duration of the self-employment (Williams, 2004), so after assessing the impact 

of the low-skilled immigration inflow in a certain area on the prices of low-skilled 

services, it is important to understand if this reduction in prices can have some 

impact on the labor supply of the native women in terms of worked hours. In the 

literature there are two main papers that analyze this topic (Cortes and Tessada, 

2011; Cortes and Pan, 2015), in detail, these two works focus on the impact that 

the reduction in prices has on the labor supply of high-skilled women, so the 

analyze is conducted by taking in consideration the labor sectors which require a 

certain level of education, little different from the purpose of this work, that is 

focus on the entrepreneurship. However, these two studies can give an important 

contribution to the scope of this work because firstly, can provide a general idea 

about the relationship between the two facts, secondly, as said in Chapter 2.2 high 

level of education is positively correlated to the probability of startup success, so 

high-skilled women can be a good example representation. It is possible to 

subdivide Cortes and Tessada's study (2011) into the four results below illustrated.  

 

RESULT 1: “Effect in household work”.  

The reduction in prices decreases the opportunity cost for women to dedicate time 

to housework, so for women who present high returns, in both monetary and non-

monetary terms, to work outside the home, it is optimal to outsource the 
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housework, at least in part. This is verified for women who already demand house-

care services and consequently increase their demand, instead, women who were 

not previously using these services seem to not start to do so after the price 

reduction.  

 

RESULT 2: “Effect on labor supply”. 

Even in this case, not all women change their labor supply as a function of changes 

in prices. Only women who have a high level of return to work outside the home 

and who already buy house-care services increase their hours dedicated to work 

consequently to the price reduction. Moreover, the sensitivity of the labor supply 

to price changes depends on how the time dedicated to the house-care and leisure 

changes with the price decreasing. Leisure can be an inferior good, so it decreases 

with the increase in an individual’s income or a normal good, so it is positively 

correlated with an individual’s income. If the female worker considers leisure an 

inferior good, her labor supply will increase with the price decreasing, instead if 

the women consider leisure a normal good, it is not possible to determine in 

advance what is the outcome, but only empirically.  

 

RESULT 3: “Career concerns”. 

As already mentioned in Chapter 2.3, the role that society attributes to women as 

responsible for house care, more than men, has a negative effect on women’s 

careers that presents frequent interruptions and less time and effort dedicated to 

paid work respect to men (Eagly and Carli, 2004). The reduction in price allows 

women to choose career paths that require more working hours, by decreasing the 

time dedicated to the house-care. This can reduce different existing gender gaps, 

for example, the gaps in earnings, in human capital growth, that, in the case of 

entrepreneurs, can influence the success of the new firm (Cooper and Bruno, 

1977).  

 

RESULT 4: “Children at home”. 

An element that can influence housekeeping services purchasing and the labor 

supply by women is the presence of young children. The state provides free ser-

vices, such as public school, but when the children are too young (0-5 years) spend 

a lot of hours at home. For this reason, mothers of young children are likely to 
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demand a higher number of hours of childcare services than non-mothers of young 

children. But with the decrease in prices, the statistical results show no high dif-

ferences in the labor supply between mothers and non-mothers, this depends on 

how the mothers perceive leisure, if leisure is a normal good, the difference be-

tween mothers and non-mothers in labor supply after price reduction is not so high 

because mothers tend to increase their leisure with the decreasing in prices, more 

than non-mothers, contrary if the leisure is an inferior good, mothers tend to in-

crease the labor supply with the prices reduction, more than non-mothers. Regard-

ing this topic Claudia Goldin (Nobel Prize in Economics 2023) carried out differ-

ent studies, in particular, in her study with Katz (2011), she explores the cost of 

flexibility in different occupations and also in self-employment.  The cost of flex-

ibility refers to all “penalties to labor supply behavior that is more compatible 

with having a family”. The cost of workplace flexibility is determined by the equi-

librium between its supply (the level of workplace flexibility that firms offer to 

their employees, it changes by type of occupation) and its demand (the level of 

workplace flexibility demanded by employees), it changes by individuals. Goldin 

and Katz state that women ask for more flexibility at work than men and provide 

two events that can alter the equilibrium:  

1. Labor supply shift  

It happens when there is an increase in the participation rate of women in 

a particular occupation, from the moment that women ask more flexibil-

ity, its cost in that occupation increases, then the increase the wage of the 

jobs with low flexibility respect to the ones with high flexibility, and men 

tend to move towards the jobs with lower flexibility and higher wage, 

increasing the gender pay gap.  

2. The cost of workplace flexibility decreases  

In this situation more firms want to offer higher flexibility to their em-

ployees, at the current wage difference between jobs with flexibility and 

jobs without it. So, the cost of workplace flexibility decreases and indi-

viduals move towards jobs with higher flexibility, in general it is more 

likely that women do so with respect to men.  

  

Another element that Goldin faces in her studies is the role of children in changing 

labor supply, particularly in the women’s life (Goldin et al., 2022). The work 
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shows that the hours that women dedicate to paid work decrease after a birth and 

stay low for the first years of life of the children. The research demonstrates that 

women with children between 0 and 2 years old work 3.5 fewer weeks per year 

of respect to the father of children with the same age, and the differences in hours 

worked between mothers and non-mothers is higher for college graduated women 

than for non-graduates.  
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3. Empirical Methods 
The scope of this thesis is to analyze whether there is any causal relationship between the 

presence of migrants and the duration of female-led innovative startups in Lombardy’s 

municipalities. 

The study is carried out by constructing the statistical model with the linear regression 

method, which requires three steps: the identification of the variables (dependent variable, 

independent variable, and control variables), the analysis of the relationship between the 

dependent and the independent variables and finally, the check of the robustness of the 

model. Before starting with the analysis, it is provided a brief explanation of how the 

linear regression model works. 

 

3.1 Linear regression with a Single Regressor 
3.1.1 What is it? 

The Linear Regression Model is a statistical instrument that has the purpose of 

discovering whether there exists a linear relationship between two variables of 

interest, X and Y. in particular, the Linear Regression wants to estimate the change 

of the variable Y (the dependent variable), when the variable X changes to one 

unit (the independent variable). Mathematically, the relationship between X and 

Y, described by a linear regression, is represented by a strength line, with the 

following formula  

 

𝑌𝑖 =  𝛽0 +  𝛽1𝑋𝑖 + 𝑢𝑖  

where 

• i is the index that refers to the observations, i = 1, …, n; 

• Yi is the dependent variable or the regressand; 

• Xi is the independent variable, or regressor; 

• β0 + β1X is the population regression line or the population regression 

function; 

• β0 is the interception of the population regression line; 

• β1 is the slope of the population regression line; 

• ui is the error term. 

 

As said before β0 + β1X, represents the relationship between Y and X. This means 
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that once the value of X is known, it is possible to estimate the value of Y with the 

value of β0 + β1X. 

β0 and β1 are the coefficients of the population regression line, also called the 

parameters.  

β0 is the interception of the population regression line with the Y axis, so it is the 

estimated value of Y when X is 0, it does not always have a meaning in the real 

world, it depends on the economic application taken into consideration. β1 is the 

slope of the strength line, so it represents the change in Y when the X changes by 

one unit, as below 

 

𝛽1 =  
∆𝑌

∆𝑋
 

 

The last term of the equation is the error term ui, it includes all the other factors, 

different from the one represented by X, that deviates the value of the Y in the ith 

observation from the value of Y predicted by the population regression line.   

 

𝑢𝑖 = 𝑌𝑖 − (𝛽0 +  𝛽1𝑋𝑖) 

 

3.1.2 How do you estimate coefficients? 

An important point of the population regression line is that, in a practical 

situation, the coefficients, β0 and β1, are unknown, for this reason, to realize the 

population regression line it is necessary to estimate the two parameters using a 

method of estimation, starting from the data available from the samples. The aim 

is to estimate the regression line using the estimators of β0 and β1, in order to 

represent the regression line as close as possible to the data coming from the 

observations, in other words, the two estimators chosen have to minimize the 

squared mistakes made in predicting Y using X. Supposing to represent the two 

coefficients β0 and β1 with their estimators b0 and b1, the regression line that 

predicts Y in the function of X is b0 + b1X, and the mistake made by predicting 

the value of Yi in the ith observation is ui = Yi - (b0 + b1Xi), so the sum of the 

squared prediction mistakes over the n observations is 

∑(𝑌𝑖 − 𝑏0 − 𝑏1𝑋𝑖)2

𝑛

𝑖=1

 



50 
 

 

Now the question is, what are the estimators b0 and b1 that minimize the sum of 

the squared prediction mistakes? The most common estimators used are the 

OLS (Ordinary Lest Squares) Estimators represented in that way 𝛽̂0 (the 

interception) and 𝛽̂1 (the solpe), they are calculated according with these 

formulas 

 

𝛽̂1 =  
∑ (𝑋𝑖 −  𝑋̅)(𝑌𝑖 −  𝑌̅)𝑛

𝑖=1

∑ (𝑋𝑖 −  𝑋̅)𝑛
𝑖=1

2  

𝛽̂0 =  𝑌̅ −  𝛽̂1𝑋̅ 

 

 

where   

• 𝑌̅ is the least estimator of the population mean E(Y); 

• 𝑋̅ is the least estimator of the population mean E(X) 

Using 𝛽̂0 and 𝛽̂1, the OLS regression line is called the sample regression line 

and is represented in that way 

 

𝛽̂0 + 𝛽̂1𝑋 

 

the value of Yi predicted by the sample regression line is 

 

𝑌̂𝑖 =  𝛽̂0 +  𝛽̂1𝑋𝑖 

 

and the error term is 

 

𝑢𝑖 = 𝑌𝑖 −  𝑌̂𝑖 

 

Thus, the final linear regression model is 

 

𝑌𝑖 =  𝑌̂𝑖 +  𝑢̂𝑖 

 

3.1.3 Measures of Fit 
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Once the coefficients are estimated and the OLS regression line is constructed, it 

is necessary to measure how well the estimated regression represents the real data. 

For this purpose, there are two main measures of fit to calculate and analyze: the 

R2 and the standard error of the regression (SER), described below. 

 

1.  The R2 

“The regression R2 is the fraction of the sample variance of Yi explained by Xi” 

(Stock and Watson, 2012), so R2 measures how much the regressor Xi is suitable 

to predict the value of the dependent variable Yi. The mathematical formula to 

represent R2 is the following one 

 

𝑅2 =  
∑ (𝑌̂𝑖 −  𝑌̅)

2
  𝑛

𝑖=1

∑ (𝑌𝑖 −  𝑌̅)2  𝑛
𝑖=1

 

 

where 

• The numerator is the explained sum of squares (ESS), it is the sum of 

the squared deviations of the predicted value of Yi, 𝑌𝑖̂ (i.e. 𝛽̂0 +  𝛽̂1𝑋𝑖), 

from the sample average 𝑌̅, of all n observations. 

• The denominator is the total sum of squares (TSS), it is the sum of the 

squared deviations of Yi from the sample average 𝑌̅, of all n observations. 

R2 can assume values with the interval that has as extremes 0 and 1. If it assumes 

a value near 1 it means that ESS = TSS, then the independent variable Xi is a good 

regressor to predict Yi, if it assumes a value near 0 it means that ESS = 0, and this 

happens if 𝛽̂1 = 0 meaning that there is no correlation between the two variables, 

then in this case Xi is not a good regressor to predict Yi. 

 

2.  Standard Error of the Regression (SER) 

“The standard error of the regression is an estimator of the standard deviation 

of the regression error ui” (Stock and Watson, 2012), it is measured in the same 

units of the dependent variable Yi, as for ui. In other words, it measures the average 

deviation of the observed data from the regression line, then by how much the 

value of Yi, for each observation, deviates from its predicted value. 

Mathematically, it is represented with the formula  
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𝑆𝐸𝑅 =  √
1

𝑛 − 2
∑ 𝑢̂

𝑛

𝑖=1
𝑖 

 

where the term n – 2 is an adjustment of the bias introduced by the fact that two 

coefficients (β0 and β1) are estimated, this is called the “degree of freedom” 

correction. 

 

3.2 Linear regression with Multiple Regressors 
In the practical cases, it is rare that a variable is only influenced by another variable, in 

general there are different factors that are responsible for the predicted value of the 

dependent variable Yi as well as the independent variable Xi. In the specifics of this thesis, 

the dependent variable, then the startups’ survival expressed in terms of business duration, 

does not only depend on the independent variable, the stock of immigrants, but, as it is 

emerged from the background literature, there are other different factors to take in 

consideration, for this reason the model used will be the linear regression with multiple 

regressors. 

 

3.2.1 Omitted Variable Bias 

The omitted variable bias is a bias that affects the OLS estimators of the 

coefficients β0 and β1, when at least one of the two following conditions is verified: 

1. the omitted variable is correlated with the included regressor; 

2. the omitted variable is a determinant of the dependent variable. 

If one of these two conditions occurs, one of the main assumptions of the least 

squares, that guarantee unbiased estimators, is not more valid. The assumption 

states that, the OLS estimators of β0 and β1 are unbiased when the error term ui 

and the independent variable Xi are not correlated. When one of the two conditions 

is verified means that the error term includes some omitted variables that affect Xi, 

so the two terms, ui and Xi, are correlated and the OLS estimators are inconsistent. 

It is necessary to eliminate the omitted variable bias by using a multiple regression 

model. 

 

3.2.2 Multiple Regression Model and Control Variables 

The multiple regression model is an extension of the single regression model that 
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considers more than one regressor. The model shows how to change the 

independent variable Yi by changing one unit of the dependent variable X1i and 

holding the other regressors constant. 

The population regression line, for simplicity with two independent variables, 

but they can be more, is represented by the following formula 

 

𝑌𝑖 =  𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 

 

where 

• 𝛽0  has the same significant of the case of linear regression with one 

regressor, so it is the interception of the line with the Y axis and is the 

value of 𝑌𝑖 when 𝑋1𝑖 and 𝑋2𝑖 are equal to zero. 

• 𝛽1 and 𝛽2 are respectively the slope coefficients of 𝑋1𝑖 and 𝑋2𝑖 

If the scope of the population regression line is to investigate the change of the 

dependent variable 𝑌𝑖  by changing one unit of the independent variable 𝑋1𝑖 

holding the independent variable 𝑋2𝑖 constant, the variable 𝑋2𝑖 is called control 

variable. 

In accordance with what is said for the linear regression with one regressor, 𝛽1 is 

the expected change in Y by changing one unit of 𝑋1, so in this case it is possible 

to rewrite the formula (n formula) in the following manner 

 

𝛽1 =  
Δ𝑌

Δ𝑋1
  holding X2 constant 

 

As for the case of regression with one regressor, the population regression line 

does not include all factors that influence the dependent variable Y. For this reason, 

even in this case, it is necessary to add a “error term” ui that takes in consideration 

these factors, that has the same meaning in the case of regression with one 

regressor. In light of this, the population multiple regression model is the 

following 

 

𝑌𝑖 =  𝛽0 +  𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + 𝑢𝑖, 𝑖 = 1, … , 𝑛. 
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3.2.3 OLS estimators 

As said for the linear regression with a single regression, the coefficients 

𝛽0, 𝛽1, … , 𝛽𝑘  are unknown, so need to be estimated with the OLS method. Even 

in this case the OLS estimators are 𝛽̂0, 𝛽̂1, … , 𝛽̂𝑘, the population regression line 

that predict the value of 𝑌𝑖 is  

 

𝑌𝑖̂ =  𝛽̂0 +  𝛽̂1𝑋1𝑖 + ⋯ + 𝛽̂𝑘𝑋𝑘𝑖 

 

and the residual error is 

 

𝑢𝑖̂ =  𝑌𝑖 −  𝑌𝑖̂ 

 

So the population multiple regression model with OLS estimators is 

 

𝑌𝑖 =  𝛽̂0 +  𝛽̂1𝑋1𝑖 + ⋯ +  𝛽̂𝑘𝑋𝑘𝑖 +  𝑢𝑖̂ 

3.2.4 Measure of Fit 

As well as for the linear regression with one regressor, even in this case it is 

necessary to measure how well the estimated regression represents the real data, 

in the case of multiple regression there are three measures, below illustrated. 

 

1. The R2 

The definition and formula of R2 are the same as the ones in section 3.1.3 

 

𝑅2 =  
𝐸𝑆𝑆

𝑇𝑆𝑆
 

 

R2 can be also interpretated as 1 minus the fraction of the variance of 𝑌𝑖 does not 

explained by 𝑋𝑖, then the formula of R2 can be rewritten in this way 

 

𝑅2 = 1 −  
𝑆𝑆𝑅

𝑇𝑆𝑆
 

 

where SSR stand for sum of squared residuals, so it is  
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𝑆𝑆𝑅 = ∑ 𝑢𝑖
2̂

𝑛

𝑖=1

 

 

In the case of multiple regression, if it is added a variable, that has an OLS 

estimator of its coefficient different from zero, SSR decreases and as a 

consequence R2 increases. This can lead to the mistake of thinking that the fit of 

the multiple regression is improved, even if it is not the case. To bypass this bias 

it is introduced another fit measure called Adjusted R2. 

 

2.  The “Adjusted” R2 

“Adjusted R2 is a modified version of the R2 that does not necessarily increase 

when a new regressor is added” (Stock and Watson, 2012). Mathematically, it is 

represented by the following formula  

 

𝑅2̅̅̅̅ = 1 −  
𝑛 − 1

𝑛 − 𝑘 − 1 
 
𝑆𝑆𝑅

𝑇𝑆𝑆
 

 

where  

• n is the number of observations;  

• k is the number of independent variables; 

• 𝑛−1

𝑛−𝑘−1 
 is called the degrees-of-freedom correction. 

As the formulas show, it is always true that 𝑅2̅̅̅̅  < R2. 

 

3.  Standard Error of the Regression (SER) 

The definition of SER is the same as the one in the section 3.1.3, but there is a 

little difference in the formula 

 

𝑆𝐸𝑅 = √
𝑆𝑆𝑅

𝑛 − 𝑘 − 1
 

 

where 𝑛 − 𝑘 − 1 are the degree-of-freedoms correction. 

In this case, it is divided for n – k – 1, rather than n – 2, the reason is that the 

denominator has the role of adjusting the downward bias introduced by estimating 
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the coefficients, then k indicates the number of coefficients estimated, in the case 

of single regressor k = 2, and then  

n – k – 1 = n – 2. 

When n is large enough, the effect of the degrees-of-freedom correction can be 

negligible. 
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4. Empirical Application 
 

4.1 Data Construction 
4.1.1 General description 

The reference period in which the observations are carried out is between 2009 and 

2019, this means that are taken in consideration the startups with a start date between 

2009 and 2019. The choice of this period is backed by two reasons. Regarding the 

inferior limit of the interval, the reason is that it is the first year with a significant 

number of observations, useful to the scope of the analysis. The superior limit of the 

interval is chosen to mitigate the sensoring problem, namely the problem to consider 

died a startup that instead is still alive, only because it is born in a year close to the 

2022 that is the last year of observation. 

The construction of the final database provides the combination of two different 

datasets, the first database is the Startups Database, it includes all startups born 

between 1999 and 2022 in the territory of Lombardy, the second is the Immigration 

Database, it includes the number of women between 25 and 65 of age, residents in 

Lombardy, with a nationality different from the Italian one. 

In the following sections the two datasets will be illustrated and finally the 

construction and the structure of the Final Database is shown. 

 

4.1.2 Startups Database 

The Startups Database is downloaded from the Innovative Startups Register, the 

register of the Ministero delle Imprese e del Made in Italy where are present all the 

startups on the Italian territory that match the requirements listed in Chapter 2.1. In 

Italy an innovative startup keeps its status for no more than five years, if after these 

five years is still alive it becomes a company, exiting from the register of the 

innovative startups and appearing on AIDA, that is an online dataset containing 

financial, master and commercial information of about 500.000 companies that 

operate in Italy. For this reason, the Innovative Startups Register, to the scope of this 

analysis, is linked to AIDA to keep track the startup’s life even it has no more the 

startup status. 

Database rows are the observations that are the startup, represented by an id  

associated with each year of observation of the startup, and 28 variables represented 
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in the 28 columns, which are explained in detail below together. 

• id is the number that identifies univocally the startup. 

• anno shows the year in which all the other variables are observed. 

• anno_costituzione is the year in which the startup is founded. 

• comune is the name of the municipality in which the startup has its 

headquarters. 

• codice_istat_comune indicates the code provided by ISTAT, to the specific 

municipality. 

• provincia states the name of the province to which the municipality belongs. 

• codice_istat_provincia indicates the code provided by ISTAT, to the specific 

province; 

• regione states the Italian region in which the municipality is located, in this 

case it is considered only the region of Lombardy as territorial scope of the 

analysis. 

• stato_giuridico shows the legal status of the startup in the current year (2023), 

this information is obtained by matching the two databases, Innovative 

Startups Register and AIDA. This variable can assume two values: “attiva” 

when the startup/company is operative at the current moment, “cassata” or “in 

liquidazione” when the startup is died and stopped its business. 

• data_cessazione represents the date in which the startup stopped its business, 

this data is provided by AIDA, for this reason the data is not available for 

startups that died before to exit from the Innovative Startups Register. 

• ateco_2007_ it is a code also called code of economic activities, provided by 

ISTAT, that classified the economic activities according with their industry of 

belonging, then these variable states the industry in which the startups operate. 

• tot_immob_immateriali shows the amount of total intangible fixed assets 

owned by the startup for each year of observation. 

• tot_immob_materiali shows the amount of total tangible fixed assets owned 

by the startup for each year of observation. 

• tot_attivo indicates the total assets owned by the startup for each year of 

observation. 

• tot_debiti states the total amount of debt that each startup has at each year of 

observation. 
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• capitale_social states the total amount of equity that each startup has in each 

year of observation. 

• ricavi is the total turnover generated by the startup at the end of each year of 

observation. 

• risultato_operativo indicates the operating income generated at the end of 

each year of observation for each startup. 

• valore_aggiunto is the added value generated at the end of each year of 

observation for each startup. 

• utile shows the income made by the startup at the end of each year of 

observation. 

• ebitda for each startup at the end of each year of observation. 

• dipendenti states the number of employees that work for the startup, in each 

year of observation. 

• diritti_brevetto industrial indicates the number of patents owned by startups, 

this data is not available for all startups present in the database. 

• data_iscrizione_registro_startups indicates the data in which the startup 

enters into the startups’ register, it is possible that this date is not perfectly 

coincident with the date that indicates the startup’s born, this due to 

bureaucratic steps that can slow down the inscription of the startup to the 

register. 

• data_uscita_sezione_startup shows the date when a start-up ceases to be a 

start-up, with two possible fates; the startup became a company and exits from 

the startups’ register to enter in AIDA, or the startup is dead. 

• prevalenza_femminile_complessiva is a variable that indicates the level of 

women present in the Board of Directors and between shareholders. It can 

assume the four values reported in the following table 

 

values description 

NO (%women in BoD + %women in shareholders)/2 < 

50%
 

MAGGIORITARIA 50% < (%women in BoD + %women in 

shareholders)/2 < 66% 

FORTE 66% < (%women in BoD + %women in 
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shareholders)/2 < 100% 

ESCLUSIVA (%women in BoD + %women in shareholders)/2 = 

100% 

Table 9: Legend of variable prevalenza_femminile_complessiva 
 

• prevalenze_femminile_amm is a variable that indicates the level of women      

taking in consideration only by the Board of Directors. The roles to calculate 

that variable are the same of prevalenza_femminile_complessiva, but as 

information take only %women in BoD. 

 

4.1.3 Immigration Database 

The Immigration Database is downloaded from ISTAT (Istituto Nazionale di 

Statistica), an Italian public organization that has the role to carry out different 

research in different public topics, one of this is the population census. The database 

is created in two steps the first step consists in downloading the immigrant population 

with the characteristics required by selecting the filter called “Cittadinanza” the label 

“Straniera”, then the filter “Sesso” the label “Femmina”, and then the selecting the 

range of age of interest, in this case the age is between 25 and 65, the download 

contains the amount of women of nationality different from the Italian one, between 

25 and 65 of age for each municipality of the Italian territory, in particular for 

Lombardy, for each year from 2002 to 2019. The second step consists of the 

downloading of the data about the whole population present in each municipality 

across the years between 2002 and 2019. The procedure is the same as before, with 

the difference that for the filter “Cittadinanza” it is necessary to select “Totale” and 

the same for the filter “Sesso”, in this case it is not necessary to filter for the age, the 

result is a database that contains the registered population in each Italian municipality 

from 2002 to 2019. 

Then the two datasets are merged using STATA to obtain a database containing both 

the information about immigrants and the whole population. The database rows are 

observations composed by the name of the municipalities and the year of observation, 

and 6 columns representing the variables reported below. 

• comune indicates the name of the municipality for consideration. 

• anno_osservazione states the year in which the other variables are observed. 

• pop_ shows the amount of the whole population in the specific municipality 
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in the specific year of observation. 

• imm_ shows the number of immigrant women, with an age between 25 and 

65, present in the specific municipality in the year of observation. 

• codice_istat_comune indicates the code provided by ISTAT, to the specific 

municipality. 

4.1.4 Final Database 

The Final Database comes from a merger between the two previous datasets, with 

the addition of some new variables useful to the scope of the analysis. It shows 805 

rows that corresponds to the 805 startups founded on the Lombardy territory between 

2010 and 2016, and 45 columns that correspond to the 45 variables, some of which 

are the same as the previous two datasets, others have been added. The additional 

variables are explained below. 

• dprevalenza_femminile is a dummy variable that values 0 when the variable 

prevalenza_femminile, cited above, is “NO”, and values 1 when the variable 

prevalenza_femminile assumes the other values, then means that there is a 

presence of women on the board of administration. After the generation of this 

variable the row that have dprevalenza_femminile = 0 have been eliminated 

because the object of this analysis are the startups with a presence of women 

in the BoD. 

• data_fine indicates the year of the date in which the startup stops its business, 

it is calculated in two different ways according to the availability of data. In 

particular, the date of startup cessation is provided by AIDA, this means that 

this information is available only for the startup that became companies, and 

then are registered in AIDA’s database before dying. But it is possible that a 

startup stopped being active before entering AIDA’s database, and for this 

reason the information is not available. For these startups the variable 

data_fine is imposed to be equal to the year of the date in which it is available 

the last balance sheet’s information, plus one. 

• duration is built as the difference between the variable anno_costituzione and 

data_fine, it represents the duration of the startup's life, and is the dependent 

variable of the linear regression model. 

• ateco_2007_3d is the same variable as ateco_2007_, but it is taken with three 

digits, with a lower level of resolution to indicate the type of industry. 

Before going on to illustrate the other variables, it is necessary to introduce them with 
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a general description. As already mentioned, the scope of the analysis is to understand 

how the stock of immigrants present in the municipality and in the year in which the 

startup is founded can influence its duration of survival, for this reason the 

information about the immigrants’ stock and the amount of the whole population are 

taken in reference the year in which the startup is founded. For simplicity, as first step 

of analysis, also the other variables related to the balance sheet information of each 

startup are taken with reference to the year of startup foundation. 

The variables pop_ and  imm_ are split into two variables: 

• pop_corrente shows the number of the whole population for each year of 

startup’s observation. 

• pop_iniziale shows the number of the whole population only for the year of 

startups’ foundation. 

• imm_corrente indicates the stock of immigrants for each year of startup’s 

observation. 

• imm_iniziale indicates the stock of immigrants only for the year of startups’ 

foundation. 

• imm_rate_iniziale indicates the rate of immigrants on the total population 

only for the year of startups’ foundation. 

 

In a second step, to create the third variant of linear regression, two additional 

variables are added to the final database: 

• DEN_SLL_2011 indicates the capital city of the Local Labor System 

(explained in detail in the next section) of which the municipality of startup’s 

foundation is part. 

• Imm_SLL_TOT_iniziali indicates the sum of immigrants present in all 

municipalities that are part of the Local Labor System of reference at the year 

of startup foundation. 
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4.2 Hypothesis formulation and model construction 

Based on what came out from the literature review, the role of the woman in the house 

and family care, in particular family with young children, influences her participation in 

the labor market, and consequently also her career. A factor that can play an important 

role in this dynamic is the level of low-skilled immigration in a certain geographic area, 

the assumption is that low-skilled immigrants provide services for the house and family 

care changing the women’s work’s hours supply. Starting from this point, this thesis 

focuses the analysis on the geographical area of Lombardy’s municipalities and on the 

female-led innovative startups, over a period of 10 years (2009-2019), to discover if there 

is a correlation between the amount of stock of immigrants in that area, and the startups’ 

survival measured in terms of life duration. The analysis is conducted by creating three 

variations of linear regression, changing the independent variable to explore the topic 

under different points of view. The starting thesis tests the following hypothesis 

 

H: the increase in immigrants’ stock in Lombardy’s municipalities is positively correlated 

with female-led innovative startups’ probability of survival, measured in terms of startups’ 

life duration. 

 

Once the hypothesis is formulated, the statistical model is constructed, in this case it is 

used a multiple linear regression model, and it is the following 

 

𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖 =  𝛽0 +  𝛽1𝐼𝑚𝑚𝑆𝑡𝑜𝑐𝑘𝑗𝑡 +  𝛽2 𝑋′
𝑖𝑗𝑡 +  𝜀𝑖𝑗𝑡 

 

where 

• 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖 is the dependent variable representing the duration of the i startup;; 

• 𝐼𝑚𝑚𝑆𝑡𝑜𝑐𝑘𝑗𝑡  is the independent variable, it represents the amount of stock of 

immigrant (explained in detailed in the next section); 

•  𝑋′
𝑖𝑗𝑡 is a vector that include the control variable related to the i startup and the j 

municipality in the year t, they are illustrated in the next section; 

• 𝛽1 is the coefficient of the independent variable; 

• 𝛽2 is the coefficient of the control variables’ vector; 
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• 𝜀𝑖𝑗𝑡 is the error term that include factors linked to the i startup, the j municipality 

and the year t. 

 

To test the same hypothesis, a second linear regression is created. In particular, this variant 

takes into consideration as independent variable the rate of immigrants on the total 

population, the variable is explained in detail in the next section, to analyze what change 

if it is taken in consideration the stock of immigrants in proportion to the level of 

population in the place of the absolute value. The second version of the linear regression 

is as follows:  

 

𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖 =  𝛽0 +  𝛽1𝐼𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡_𝑅𝑎𝑡𝑒𝑗𝑡 +  𝛽2 𝑋′
𝑖𝑗𝑡 +  𝜀𝑖𝑗𝑡 

 

A third linear regression is carried out with a different level of geographical observation. 

For the previous two linear regressions, the observations are made at municipal level, 

namely, the dependent variables in both cases refer to the immigration’s situation in the 

municipality where the startup is founded. This view presents a little imperfection, it 

assumes that the low-skilled immigrants offer their services in the same municipality 

where they live and where the startup is founded, this is not always true, because, of 

course, individuals can move in another municipality different from where they live to 

work, so can be commuters, the third linear regression wants to take in consideration this 

fact. To do so it is necessary to introduce the concept of Local Labor System (in Italian 

Sistemi Locali del Lavoro: SLL). The Local Labor System is defined by ISTAT as “Local 

Labour Systems (LLS) represent a territorial grid whose boundaries, regardless of the 

administrative articulation of the territory, are defined using the flows of daily home/work 

trips”, in other words they are represented by groups of municipalities within which 

individuals move every day to go to work and then back home. The assumption is that 

low-skilled immigrants can move within the LLS to offer their services, then it is 

necessary to take into consideration a variable that includes the level immigrants within 

the LLS and no longer only in the municipality of reference. The thesis is redefined in the 

following way 

 

H: the increase in immigrants’ stock in the Lombardy’s Local Labor Systems is positively 

correlated with female-led innovative startups’ survival, measured in terms of startups’ 

life duration. 
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The linear regression is constructed that way  

𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖 =  𝛽0 +  𝛽1𝐿𝐿𝑆_𝑖𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡𝑗𝑡 +  𝛽2 𝑋′
𝑖𝑗𝑡 +  𝜀𝑖𝑗𝑡 

 

With the dependent variable, the number of immigrants in the Local Labor System j at 

the year t, and all other control variables are unchanged. 
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4.3 Variables Description 
As said till now, to create the statistical model, three types of variables have been 

identified, the dependent variable, the independent variable and the control variables, they 

are described in this section. 

 

1. Dependent variable: duration 

The dependent variable is the object of the observation, the object of observation of that 

work is the survival of female-led innovative startup, as measure of the “startup’s survival” 

it is chosen the duration of the startup’s life. The duration is calculated as the subtraction 

between the date of cessation, namely the data in which the company ceases to exist as 

such, provided by AIDA, and the date in which the startup was born, namely the date in 

which their enters in the startups register. It is important to undelight that not all startups 

have become companies, some of them died when they were still startups, then it is not 

possible to find the date of cessation on AIDA. In these cases, as date of business’ end, it 

is taken the date of the last available economic accounts plus one, because if the startup 

can provide the economic accounts of the year it means that it was still alive and is dead 

the next year. 

 

2.  Independent variable: imm_iniziale 

The independent variable is the variable that we change to understand how this can impact 

the dependent variable. In this case the scope is to understand how to change the duration 

of startups by changing the level of immigrants in the specific geographic area. In 

particular, as explained in the chapter of Data Construction, the selected sample of 

immigrants, is made by all women resident in Italy with a nationality different from the 

Italian one, between 25 and 65 years of age, because this is the sample that best represents 

the group of immigrants that offers the house-care work and that catches the effects 

nominated till now. This data is taken from ISTAT database, in particular in the linear 

regression is taken into consideration the stock of immigrants, with the previously 

explained characteristics, present in the municipalities where is registered the 

headquarters of the startup , at the year of the startup’s foundation.  

 

3. Control variables  

The control variables are all elements that have some effects on the dependent variable 
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that is not included in the independent variable, for this reason it is important to 

individuate and explicate them in the linear regression to avoid the omitted variable bias 

(see chapter 3). The variables are selected from the previous analysis of the prior literature 

and are reported below. 

 

3.1 ricavi_iniziali 

The first control variable is the turnover of the startup declared at the end of the 

first year of its life. As said in the chapter 2.2, a good turnover has a positive 

impact on the startup’s survival probability. 

 

3.2 tot_debiti_iniziali 

This variable is taken into consideration to extrapolate the effect of the financing 

received by the startup on the dependent variable, and it represents the level of 

startup’s debt at its first year of life. The starting idea was to distinguish the 

startups by the type of investors, from the moment that the literature shows some 

evidence about this topic, by creating a dummy variables equals 1 when the startup 

is backed by a Business Angels group or a Venture Capital and equals 0 when the 

startup is self-financed or receives loan from banks, but this is not possible 

because the database of the startups does not give this information. Anyway, the 

effect of the financing choices of the startup can be well represented by the level 

of debts at its first year of life. 

 

3.3 dipendenti_iniziali 

The employee number is additional data available on the register of startups that 

indicate the number of employees that work in the startup for each year of 

observation, particularly in the linear regression this data is taken for the first 

year of startup life. This variable measures the size of the startup, to catch the 

effect that the size has on the dependent variable.  

 

3.4 sect* 

This variable is created to catch the effect that the type of industry in which the 

startup operates has on its survival probability and then on its life’s duration. It is 

a dummy variable that assumes the value of 1 when the startup operates in that 

specific sector, and zeros otherwise. The database shows in total 104 different type 
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of industry for the startup in the Lombardy’s territory. 

 

3.5 pop_iniziale 

This variable represents the whole population present in the specific municipality 

where the startup is situated, in the first year of startup’s life. It catches the effect 

of the demand on the dependent variable, so the fact that the startups tend to be 

established where there is higher demand and the higher the demand the higher 

the probability of survival and then the duration. But not only, this variable catches 

also the effect that the level of population has on the immigrants’ influx, assuming 

that immigrants tend to go in geographic areas where there is higher jobs 

opportunity, and then in most populated areas. 

 

Regarding the second variant of the linear regression the variables taken into 

consideration change a bit respect the first one. The control variables stay the same except 

for the variable pop_iniziale, it is no longer taken into consideration as control variable 

but it is included in the independent variable. 

 

4. Independent variale: imm_rate_iniziale 

The variable is constructed as the ratio between the number of the women immigrants 

between 25 and 65 age, at the year of startup duration and the total population at the same 

time, in the following way: 

 
𝑖𝑚𝑚_𝑖𝑛𝑖𝑧𝑖𝑎𝑙𝑒

𝑝𝑜𝑝_𝑖𝑛𝑖𝑧𝑖𝑎𝑙𝑒 
 

 

The expectation of this variable is that it can catch the effect that immigrants tend to go 

in area where already exist a higher presence of immigrants. 

 

For the third variant of the linear regression it is considered another independent variable: 

 

5. Independent variable: imm_SLL_TOT_iniziale 

This variable is the number of women between 25 and 65 age with a nationality different 

from the Italian’s one presents in the specific Local Labor System. It is not an information 

directly available, it has been built in the following way: 
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First, it is downloaded from ISTAT the database that associate each municipality to the 

respective Local Labor System of belonging, represented by the name of the capital city 

of the LLS, then for each LLS, it is made the sum of the immigrants present in each 

municipality in the LLS, so the amount come from the sum is the amount of immigrants 

women between 25 and 65 years in the specific LLS. Once the information is obtained it 

is added to the final database with all other variables. In particular, the information is 

taken during the year of startup’s foundation as for other information already cited. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



70 
 

4.4 Descriptive Statistics 
This chapter will summarize the most important variables of the database that are used in 

the linear regression model.  

First, it will summarize the variable that gives an idea of the distribution of the startups’ 

born across the time and the territory and then it will summarize the most important 

continuous variables. 

 

1. anno_costituzione 

 

Figure 1: Frequencies of observations in each year 
 

The variable anno_costituzione, is the year in which the startup is founded. The 

interpretation of the frequency of this variable represents the number of startups 

founded in that specific year, in detail, the snapshot shows a very low starting 

number for the first two years (2009-2010) to increase in continuous manner each 

following year. 

 

2. comune  

 

Once the distribution across the years of the startups’ foundation is summarized, 

it is interesting to exhibit the territorial distribution of the startups across the 
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Lombardy territory. The description of the variable comune is the following  
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Figure 2: Frequencies of observations for each municipality 
 

From the snapshot it is possible to see how the location of startups’ foundation is 

quite distributed across the region, it is possible to see this from the fact that the 

table shows a high number of municipalities in which the startups are founded, 

with a low frequency of observations for each, so a low number of startups 

founded in the municipality of reference. As might be expected, there is a high 

difference in frequency of observations between Milan and all other 

municipalities, Milan shows a number of observations equals to 521 startups, 

followed by Bergamo and Brescia with respectively 30 and 25 startups. 

 

3. duration 

It is interesting also to see the summary of the dependent variable, then the 

duration variable.   

 

Figure 3: Frequencies of observation for variable duration 
  

In this first snapshot it is possible to see that the range of startups life’s duration 

is between 1 year and 5 years. This does not mean that there is not startups that 

have a duration higher than 5 years, but it is part of the structure of the model, as 
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for the purpose of the research it is chosen to select as maximum value of duration 

5 years, this is obtained by replacing the value of 5 years for the variable duration 

when the variable exceeded 5 years, this to avoid the already mentioned sensoring 

problem. By not taking into account that value, it is possible to see that the 

duration that presents a higher frequency is two years, with 174 startups that have 

a life of 2 years, followed by the value of 3 years with 165 startups. 

 

 

Figure 4: Variable duration summarized 
 

This second snapshot shows the mean of duration of 3.7 years, with a relatively 

low standard deviation of 1.219412. This low value of standard deviation does not 

totally respect the reality because the maximum value is constructed for the model 

and also includes the value of duration higher than 5. Therefore, in reality the 

standard deviation can be slightly higher.   

 

4.  ricavi_iniziali 

 

 

Figure 5: Variable ricavi_iniziali summarized 
 

The variable ricavi_iniziali indicates the amount of turnover generated by each 

startup at the end of its first year of life, they need to be considered in thousands. 

It shows a mean of about 31k euros, the standard deviation is high (about 183k). 

This can be explained by the values shown by min and the max indicators. There  

 

are startups that concluded the first year with zero turnover, and others realize 

higher turnover for a max of 3120k euros.  
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5.  tot_debiti_iniziali 

 

Figure 6: Variable tot_debiti_iniziali summarized 
 

The variable tot_debiti_iniziali indicates the amount of debt owned by each 

startup in its first year of life, even in this case the value must be considered in 

thousands. This variable presents a similar behavior to ricavi_iniziali. It has a 

mean of about 45k euros, and a high standard deviation (about 150k). Even in this 

case the reason can be attributed to the fact that some startups don’t ask debt for 

their first year of life, instead others ask for a high value, with a max of 2493k 

euros. 

 

5. dipendenti_iniziali 

 

 

 

 

Figure 7: Variable dipendenti_iniziali summarized 
 

The dipendenti_iniziali variable states the number of employees that work for the 

startup in its first year of life. The mean is between 0 and 1 employee and the 

standard deviation is low with a value of 1.5. Taking into consideration the min 

and the max values it is possible to see that in general the number of employees 

for all startups remains low, with a maximum of 24 employees, even if, observing 

the mean and standard deviation, it is possible to hypothesize that in the most of 

case the number of employees for the first year is very low. 
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6. imm_iniziale 

 

Figure 8: Variable imm_iniziale summarized 
 

The variables imm_iniziale states the stock of women of age between 25 and 65 

with a nationality different from the Italian one. The mean value is 57780, with a 

very high standard deviation (40818.62). The reason behind this high value is the 

same already mentioned for the previous cases, namely it is due to the high 

difference between the min and max, in this case the difference is particularly 

evident, because there are municipalities with a very low number of immigrants, 

with a minimum of six immigrants, and other municipalities with high number of 

immigrants, for a maximum of 91089 immigrants. 

 

7. pop_iniziale 

 

 

Figure 9: Variable pop:iniziale summarized 
 

The variable pop_iniziale represents the level of population in each municipality 

of the database. This variable presents a similar behavior to the previous one. The 

mean is equal to 897224,1, and the standard deviation is 622676.7. Even in this 

case the very high standard deviation is due to the huge difference between the 

min and the max value of population. 
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8. imm_rate_iniziale 

 

 

Figure 10: Variable imm_rate_inizialie summarized 
 

The variable imm_rate_iniziale represents rate of female immigrants of age 

between 25 and 65 in the total population present in the municipality of interest at 

the year of the startup’s foundation. It shows a mean of 5% of population 

represented by women immigrants of age between 25 and 65, and a low standard 

deviation of about 0.014. The low standard deviation can be explained by the not 

so high difference between the min and the max of variable’s values that are 

respectively about 0.07% and 7%. 

 

As already said in the previous sections, to create the third variant of linear regression 

two variables have been added to the model, they are summarized and discussed below. 

 

9.  DEN_SLL_2011 

The variable DEN_SLL_2011 shows the name of the capital city of the Local 

Labor System of reference, the municipalities that belong to the same LLS show 

the same value of this variable. In the operation to addition that variables the 

number of observations decrease from 805 to 791, this because, when the database 

of the LLS is added to the Final Database, 14 municipalities’ name of the Final 

Database did not match with the municipalities’ name of the LLS database, this is 

not so strange because there are municipalities that have names that can change a 

bit from a database to another. Anyway, from the moment the 14 observations are 

not so relevant to the final goal of the analysis they are delayed. Moreover, it is 

important to undelight that look at the summary of the variable DEN_SLL_2011, 

the Local Labor System present in the Final Database are 29 instead than the 56 

total LLS present in Lombardy, the reason is that in the period between 2009 and 

2019 in only 29 LLS are born startups. 
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Figure 11: LLS of Lombardy in 2011 
 

The figure 10 shows the 29 Local Labor Systems present in the Final Database, 

with the respective frequency of observation, namely the number of startups 

founded in the specific LLS between 2010 and 2019. As it was possible to image, 

the startups founded in Milan’s LLS are significantly larger in number than all 

other LLSs. 
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Figure 12: LLS in the Finale Database 
 

10. imm_SLL_TOT_iniziali 

 

Figure 13: Variable imm_SLL_TOT_iniziali summarized 
 

This variable shows the number of immigrants present in each Local Labor 

System during the year of startups’ foundations. As it was possible to predict, 

its behavior is similar to the variable imm_iniziale’s one, from the moment 
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that, at it is explained in Chapter 4.3, the variable Imm_SLL_TOT_iniziali is 

constructed as the sum of the variable imm_iniziale. Therefore, it presents a 

very high standard deviation due to the high difference between the higher 

value (181933) and the lower value (100).  
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5. Results 
This chapter will be shown and commented the results obtained from the three linear 

regressions.  

 

5.1 Variant 1 
5.1.1 Model’s Fit 

 

 

Figure 14: Analysis of model's fit Variant 1 
 

This framework provides an overview of the fit of the model, then how well the estimated 

regression represents the real data. The table on the left exhibits the analysis of the 

variance for the regression, in particular the values of the SS (Sum of Squares) and the MS 

(Mean Squares), that are used to calculate the measures of fit illustrated and analyzed 

below. As argued in Chapter 3, there are three measures of fitness to consider: R2, 𝑅2̅̅̅̅  and 

SER (Standard Error of Regression). In this case R2 is equal to 0.1481, this means that the 

variables chosen to explain the dependent variable, namely the duration of the startup, 

explain the 14.81% of its variance, and 𝑅2̅̅̅̅  is equal to 0.0152, decreasing the portion of 

dependent variable’s variance explained by the regression’s variables to 1.52%. The two 

values show a low fit of the model, this means that there are other variables, that are not 

taken in consideration in this model, that influence the startups’ duration. This is not a 

totally surprise, as highlighted in the Chapter 2, the variables that come into play when it 

comes to startups, in particular when we talk about the startups’ survival, are really a lot, 

and many of these are unquantified, such as the characteristics of the founders, for this 

reason it is difficult to consider them in the linear regression model. 

The last measure of fit is the SER, which in the output is called Root MSE, is equal to 

1.2065, this means that the standard deviation of the regression residuals is 1.2065, it is a 

low value, so the standard deviation of the regression residuals is low. 
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5.1.2 Coefficients’ Analysis 

Once the model’s fit has been discussed, in this section the results of the linear regression 

will be interpreted by analyzing the coefficients of the independent and control variables. 

First, it is necessary to say that for this regression it is chosen to use the so called linear-

log model. The linear-log model is a particular regression model in which the independent 

and the control variables are transformed by taking its logarithm, instead the dependent 

variable is kept linear. Using this type of model, it is possible to analyze how much is the 

change of the dependent variable in terms of unit by changing the independent variable 

of one percent. 

To understand the impact of the independent and the control variables on the dependent 

variable, it is necessary to look at the coefficients shown in the results of the linear-log 

regression reported in the following images. 

 

 

 



83 
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Figure 15: Results of linear regression Variant 1 
 

Starting from the independent variable ln_imm_iniziale the results show that, contrary to 

expectations, the coefficient has a negative sign with a value of -0.6187129, this mean 

that there is a weak negative relationship between the presence of immigrants at the 

moment of startup’s foundation and the duration of the startup’s life. To understand if this 

result can be considered statistically consistent it is necessary to look at the p-value. The 

p-value corresponds to the probability to reject the null hypothesis H0, considered true. In 

this case, in which the purpose is to test if the results of the linear regression are consistent, 

the null hypothesis H0 tested is: “the two variables are not statistically significant”, in 
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other words it is tested if the variable’s coefficient is zero, so it is possible to be written: 

H0: β1 = 0. To carry out an analysis of the results’ statistical significance it is necessary 

to compare the p-value with the interval of confidence, that in this case is at 95%. 

Returning to the specific case of the independent variable ln_imm_iniziale, it shows a p-

value of about 3.7%, it is lower than 5%, this means that it possible to reject the null 

hypothesis that the two variables (durantion and ln_imm_iniziali) are not statistically 

significant, in other words, it is possible to reject the hypothesis that the variable 

ln_imm_iniziali does not influence the variable durantion. The same reasoning can be 

applied to the control variables. In particular, the two variables, ln_ricavi_iniziali and 

ln_tot_debiti_iniziali, show a similar behavior to the independent variable, their 

coefficient present negative signs, respectively -0.0477657 and -0.070282 variables and 

the dependent variable. Looking at the statistical significance of these two results, the 

variable ln_tot_debiti_iniziali has a p-value equals to 3.3%, very close but still lower than 

5%, so it is possible to reject the null hypothesis that ln_tot_debiti_iniziali and duration 

are not statistically consistent. Instead, the ln_ricavi_iniziali’s p-value is about 17% 

(higher than 5%), so the result about this variable is not statistically significant because it 

is not possible to reject the null hypothesis that the variables duration and 

ln_ricavi_iniziali are not statistically significant. On the other hand, the control variables 

ln_pop_iniziale and ln_dipendenti_iniziali present coefficients with positive signs, 

respectively 0.7301652 and 0.3469872, this means that there is a positive relation with 

the dependent variable. Both the results can be considered statistically consistent from 

the moment that for both variables the p-value is lower that 5%, respectively 3.2% and 

0.6%. 

Looking at the dummy variables sect* it is possible to conclude a general result, the 

majority of these variables show a positive sign indicating that the duration has a positive 

relationship with the majority of these industries identified by the variable sect* of 

reference.  
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5.2 Variant 2 

 
5.2.1 Model’s Fit 

 

 

Figure 16: Analysis of model's fit Variant 2 
 
As for the first regression, this framework provides the analysis of the variance (on the 

left) and the measures of fit of the model (on the right). In this case, R2 is equal to 0.1420, 

that the variables inserted in the regression explain the 14.2% of the variance of the 

dependent variable and the 𝑅2̅̅̅̅  is equal to 0.0095, decreasing the portion of dependent 

variable’s variance explained by the regression’s variables to 0.95%. even in this case the 

two measures do not show a high level of fit of the model, and even in this case the reason 

can be attributed to the fact the duration of the startup is affected by a high number of 

variables, and many of these are unquantified.  Comparing these two values with the first 

regression’s ones, it is possible to see that they are very similar, taking the analysis to the 

same conclusions. So, this means that the changing of the variable of the absolute value 

of the immigrants’ stock with their rate respect to the entire population, doesn’t increase 

the fitting of the regression, then the new variable doesn’t explain a larger portion of the 

dependent variable’s variance compared to what the old did. The same reasoning can be 

applicable to the SER, even in this case its value is very similar to the previous one (1.21 

vs 1.206) and shows a low fitting of the model. 

 

 

5.2.2 Coefficients’ Analysis 

 After the analysis of the model’s fit, the study of the regression’s coefficients will be 

carried out. Even in this case it is used a linear-log regression, to consider the variation 

of the dependent variables in percentage terms. 
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Figure 17: Results of linear regression Variant 2 
 

Starting from the independent variable ln_imm_rate_iniziale, its coefficient is about -1.79, 

even in this case as for the prior one, the coefficient exhibits a negative sign, but with a 

higher value in absolute terms, this means that the dependent variable duration has a 

stronger negative relationship with the variable ln_imm_rate_iniziale, respect to the one 

with the variable ln_imm_iniziali. Looking at the statistical significance of this result, it 

is possible to see that the p-value is very high than (61.6%), of course higher then 5%, so 

it is not possible to reject the hypothesis that the two variables are not statistically 
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significant. About the variable ln_ricavi_iniziali, its coefficients are very similar to the 

one of the previous case (-0.052986 vs -0.0477657), so it is confirmed its weak negative 

relationship with the variable duration, and even in this case it is not possible to reject the 

hypothesis that the result is not statistically consistent, from the moment that the p-value 

is lower than 5%. The variable ln_tot_debiti_iniziali shows a weak negative relationship 

with the variable duration because the coefficient has a negative sign, and even in this 

case is very similar to the one of the first regression (-0.072727 vs -0.070282). The p-

value is lower than 5% (2.8%) so it is possible to reject the hypothesis that the result is 

not statistically consistent. 

The variable ln_dipendenti_iniziali presents a positive sign (about 0.352), so this means 

that there is a positive relationship between it and the dependent variable, and the result 

can be considered statistically significant from the moment that the p-value is lower that 

5%, a result very similar to the one of the first version regression. 

 

5.3 Variant 3 
5.3.1 Model’s Fit 

 

Figure 18: Analysis of model's fit Variant 
 

As for the two previous linear regressions, the model’s fit is commented. In this case, it 

is possible to see a little improvement of the fit of the model, in particular the R2 shows a 

value of 0.1522, then using this model the independent variables explain the 15.22% of 

the variance of the dependent variable. Even the 𝑅̅2 is increased showing a better model’s 

fit, with a value equal to 0.0186. Even if the two values are increased they are still low, 

this mean that, as for the other cases, there is other variables that explain the variance of 

the dependent variable that are not including in the model. On the other hand, the SER 

remains almost equal to the previous two. 

 

5.3.2 Coefficients’ analysis 
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Now the coefficients in the output will be analyzed, even in this case it is used a linear-

log regression, so it is applied the logarithm function to the independent variables to 

consider the variation of the variables in percentage terms. 
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Figure 19: Results of linear regression Variant 3 
 

Even in this case the independent variable taken in consideration, imm_SLL_TOT_iniziali 

exhibit a negative sign, with a value in absolute terms lower than the previous two cases, 

this means that the negative relationship between imm_SLL_TOT_iniziali and duration id 

weaker respect to ne negative relationship present between imm_rate_iniziale and 

duration and between imm_iniziali and duration, in particular the coefficient is equal to 

-0.1237. Even for the variable pop_iniziale, the sign is the same as the one shown in the 

variant 1 of the linear regression with a lower absolute value, then the relationship 

between the amount of population present in the municipality and the duration of the 

startup founded in that municipality is still positive but weaker. For the other three 

variables ricavi_iniziali, tot_debiti_iniziali and dipendenti_iniziali, nothing is changed, 

the signs, and then the relationships, are the same of the previous two cases with very 

similar absolute values. All results can be considered statistically consistent from the 

moment that for all variables, the output shows a p-value lower than 5%, so, for each 

independent variables, it is possible to reject the hypothesis that the independent variable 

and the dependent variable are not statistically dependent for a confidence interval of 95%. 

The only variable that has a p-value higher than 5% is ricavi_iniziali, then for that variable 

the result is not statistically significant. 
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6. Discussion and Limitations 
The goal of this thesis is to assess the effect of low-skilled immigration in Lombardy’s 

territory on the probability of survival of the female-led innovative startups. To this scope, 

three linear regressions are carried out doing some changes between one and the other 

about variable used in the model. Even with some differences in the coefficients’ values 

the results of all three linear regressions show a weak negative relationship between the 

probability of the female-led innovative startups’ survival, represented by the startup life’s 

duration and the presence of immigrants on the Lombardy’s territory. The main element 

that changes between the three regressions is the variable used to represent the level of 

immigrants. In particular, the first model is used as independent variable, to represent the 

level of immigrants, the level of immigrant women, between 25 and 65 age, that result 

residents in the municipality and in the year in which the startup is founded, moreover,  

other control variables are used linked to the municipalities and to the startups, all 

considered at the year of startup’s foundation. The result can be considered statistically 

consistent from the moment that the p-value of the variable is higher then 5%, so it is 

possible to reject the null hypothesis that the two variables are not correlated. In the 

second scenario the dependent variable representing the level of immigrants is 

represented by the rate of immigrants present in the municipality and in the year of 

startup’s foundation, constructed as the ratio between the number of immigrants over the 

number of the whole population, the other variables are unchanged. Even in this case the 

results show a negative relationship between the startup’s duration and the level of 

immigrants expressed in terms of immigrant’s rate, but the difference is that in this case 

the result is not statistically consistent because the p-value is very high, so it is not 

possible to reject the hypothesis that the two variables are not statistically dependent. The 

third linear regression changes the geographical point of view, taking in consideration the 

Local Labor Systems in the place of the municipality, and taking into consideration the 

number of immigrants in the LLS in which the startup was founded in the year of startup’s 

creation. The relationship between the two variables is still negative, and the result can 

be considered statistically significant because the variable’s is lower than 5%. These 

results are not in linear with the initial expectations of this thesis, that were reinforced by 

the review of the prior studies, in fact the starting idea of this thesis, based on the literature 

review of the past research, was that the immigrants, in particular low-skilled immigrants 

that can offer house and children care services, allow women entrepreneurship, resident 
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in their same geographic area, to dedicate more time to their startup and it will be reflected 

on the duration of the startup increasing it. But the results show the opposite conclusion. 

The reason of this unexpected result can be caused by different reasons, some are related 

to the nature of the problem, others are related to some limitations of the model 

constructed to represent the problem. They are reported below. 

 

6.1 Problem nature related reasons 
The problem that this thesis wants to explore is an articulated and complicated problem 

by its nature. As already stated in Chapter 2, the startups run their business within a highly 

uncertain environment, due to the novelty nature of that type of business and the high 

information asymmetry, for this reason it is not easy to assess. To create the statistical 

model, they are faced with two main issues related to the problem’s nature, reported be-

low.  

• The first issue is that, as said in Chapter 2, the performance and the prob-

ability of survival of the startups depends on a high number of variables, that 

often are not easy to assess or to transform them in mathematical variable to 

insert into a statistical model. For this reason, the created model presents some 

limitations because it includes only a part of these variables.  

• The second issue is linked to the assumption from which the model is 

based, namely the assumption that increasing the hours that an entrepreneur 

dedicates to her startup improves its performance and increases its probability 

of survival, but, as it is said in Chapter 2, this assumption is not universally 

shared among the studies, and it is not verified in all cases. Then, even if it is 

true that the presence of low-skilled immigrants in a certain area allows 

women to dedicate more hours to paid work, it is possible that this does not 

increase the startup’s probability of survival, and that the effect of the immi-

gration on the startups is different. 

 

6.2 Model related reasons 
Other than the issues related to the nature of the problem analyzed, there are also issues 

linked to the difficulty in translating the problem into a mathematical model that would 

alter the obtained results and deviate them from the expected results. The main issues are 

reported below. 
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• The research is made in a limited geographical area, even the Lombardy is chosen 

as sample because is one of the Italian region with a higher number of innovative 

startups, and then this leads into a higher number of observation, because of the 

specificity of the problem, namely the innovative startups with a strong presence 

of women in the administration, a lot data are eliminated from the database 

because out of the work’s interest, and, in light of this, the data within the 

geographic area results limited. 

• The limitation of the data used is not only in terms of location but also in terms of 

time. Because of the reasons mentioned in Chapter 4, it is chosen to take into 

consideration startups born between 2009 and 2019, limiting the period of 

observation to ten years, and then also the number of observations. 

• The choice to take into consideration in the model the value of the variables at the 

time of the startups’ foundation, can generate a model that does not fit perfectly 

with the representation of the problem, because it does not take into consideration 

the variation of the variables during each year of startup’s life, delating some 

information. 

• The last issue regards the sample of immigrants considered in the linear regression 

model. In all three variants of regressions the sample of immigrants that are 

supposed to offer low skilled services is collected in the same way, in particular 

the sample includes all women between 25 and 65 residents in Italy with a 

nationality different from the Italian’s one. ISTAT’s database, from which this 

information are downloaded, does not provide the information about the level of 

education of them, then in the variable used to represent the level of low-skilled 

immigrants are included also possible high-skilled immigrants, that do not provide 

house and children care services, and influence the duration of the startups in a 

different manner from the one hypothesized by that work. 
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7. Conclusions and future improvements 
This thesis analyzes a topic very discussed and studied in these current times, namely the 

women in the labor market, with the particular focus on the innovative startups, including 

the other hot topic of the immigrants. It tries to put together these three variables to 

provide a further contribution to the research that faced these three themes. As said in the 

previous chapter, the model presents different limitations, but, even if the model is not 

perfect and the results are not aligned with the expected ones, this work can represent a 

starting point and an inspiration to replicate and develop future research in that direction. 

To this scope, at the conclusion of the work, some possible improvements are provided. 

• Extend the territorial area and the period of observation. 

• Create a more complicated and sophisticated model that takes into consideration 

each variable for each year of startup’s observation. A suggestion from which to 

start is the possibility of changing the dependent variable, then them to use another 

variable to represent the startup's survival probability, that permits to consider the 

data available for each year of startup’s life and not only the ones at the year of 

startup’s foundation. A possible trial could be creating a startup’s survival rate 

from a year to the next to use as dependent variable. 

• Include more control variables in the linear regression. There are different factors 

that can influence the startups’ survival that in this work are not included due to 

the lack of available information, some of these variable to implement can be: the 

distinction between the types of startups’ investors, such as Business Angel, 

Venture Capital and banks’ loan, the level of education of the immigrants’ sample, 

data not available on the ISTAT’s database but that it is useful to select only low-

skilled immigrants, and the number of patent owned by each startup, this data is 

available in the Final Database but only for a low number of startups and only for 

the year of foundation, this variable can give information about the stage of 

innovation of the startup.  
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