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Abstract 

The amount of public money invested in the venture capital industry has increased sub-

stantially over the last few decades. The goal is, in general, to facilitate growth in highly in-

novative small and medium sized enterprises (SMEs) by securing their supply of capital in 

early stages. Hence, an important aspect of the effectiveness of public investment is wheth-

er it increases the investees’ ability to attract additional funding. The process through which 

public investments can contribute to a better supply of capital to SMEs by more than just 

their own investment is commonly known as the catalysing or leverage effect of public in-

vestment.   

 

In order to increase understanding of how this effect can be maximized, this study com-

pares the amount of capital attracted to Swedish SMEs as a result of public fund-of-fund 

(FoF) investment to that of direct public investments.  

 

This study shows that:  

- FoFs are more effective in increasing the capital supply to SMEs in the market.  

- Public investments have a higher catalysing effect on the fund level than on the 

enterprise level. Hence, EUR 1 invested at the fund level has a larger positive 

impact for SMEs than EUR 1 invested at the enterprise level.   

- The investment quality of private venture capital (VC) investments is generally 

higher than that of direct public investments. Hence, FoFs allows public inves-

tors to “free ride” on the skills of private VCs rather than setting up own struc-

tures.  
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1 Introduction 

 

The venture capital (VC) industry generally stands for only a small fraction of a country’s 

GDP. Nevertheless, venture capital is proven to be of great importance in fostering inno-

vation and growth, especially in highly technological and capital intense industries (Ackerly 

et al. 2009; Samila and Sorenson, 2010). By providing early stage financing, venture capital 

is shown to be effective in facilitating development in small and medium sized enterprises 

(SMEs). Since these companies stand for 99 percent of all businesses, employing two thirds 

of the active working population within the European Union (EIB, 2015), creating a cli-

mate that support venture capitalists has become a high priority for many governments.  

In order stimulate the venture capital industry; public intervention in the VC market has in-

creased tremendously over the last few decades. Public funds within Sweden have assets 

under management (AUM) accounting to 10 billion SEK, of which 50 percent has been 

added the last five years (Riksrevisionen, 2014). In the United States, the amount of public 

venture capital grew from USD 1 billion in 1980 to USD 125 billion 2007 (Lerner and Wat-

son, 2007).  

With this in mind, exploring how public venture capital can be most effectively allocated is 

a relevant topic. As shown by Lerner (2009), the various methods used to provide public 

venture capital have been creative; changing both over time but also with geographical area 

and – of course – politics.  

In this paper, I aim to evaluate a specific investment method known as fund-of-funds 

(FoFs). Via FoFs, public capital is employed through equity investments in privately man-

aged venture capital funds instead of being invested directly into enterprises. The focus of 

the study lies on fund-of-fund investments’ ability to increase the investees’ opportunities 

to attract additional funding and thereby increase the total amount of capital available to 

SMEs, not only by the amount of public money invested but also by catalysing further in-

vestments.  

To make the finding practically useful, the study includes a comparison to the amount of 

private funding generated by funds using a direct investment method. The study is focused 

on the Swedish market. Hence, as the only major fund-of-fund investor currently active in 

Sweden is the European Investment Fund, the FoF data is collected on their investments. 
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The direct investment data reflects investment made by current government owned funds, 

i.e. national initiatives.   

1.1 Problem Statement 

 

The subject matter of this Master’s thesis is to evaluate the amount of additional private 

funding attracted to Swedish SMEs as a result of public fund-of-fund investments. The au-

thor aims to compare this to the amount of additional funding attracted to SMEs that have 

received financing from direct public investments within Sweden.   

The topic of this thesis is relevant in order to increase understanding for how public ven-

ture capital can most efficiently increase the financing opportunities for small and medium-

sized enterprises.   
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2 Purpose and Research Questions  

 

This section explains the purpose of the study and what specific aspects of the problem the author aims to 

investigate. At the end of the section, the main research questions of the thesis are defined.  

 

To explore the topic described in the previous section, the study evaluates what effect Eu-

ropean Investment Fund’s (EIF) FoF activities undertaken in Sweden have on the underly-

ing enterprises’ ability to attract additional capital. The author aims to estimate the full lev-

erage effect of EIF fund-of-fund investments, on the fund and the enterprise level com-

bined, in order to compare it to that of other public investments.   

By exploring this topic, the study contributes to the current literature by increasing the un-

derstanding of what effect public fund-of-funds have on the total amount of capital availa-

ble to SMEs within a specific market and how it differs from financing made available 

through direct public investments. As private co-financing can occur at both the fund and 

at the enterprise level trough FoF investment (see Figure 6, Fund-of-Fund Structure), this 

master’s thesis aims to explore whether the total amount of capital available to SMEs 

thereby is higher than for comparable direct public investments.  

While there is an extensive amount of empirical research and evaluation on direct public 

investment within Sweden (Tillväxtverket on-going evaluations, 2012, 2014, et al.), the full 

leverage effect of EIF fund-of-funds has never been evaluated. As EIF is one of the major 

providers of financing to SMEs within Sweden this means that there is a substantial gap in 

our knowledge regarding public investment within this geographical area.  

Hence, the result of this study can provide insights useful in identifying the most effective 

way to use public venture capital to eliminate the financing gap for Swedish SMEs. From a 

policy perspective, exploration of this matter is key in recognizing what design of public in-

tervention is most advantageous to the SMEs.  

In a broader context, the topic of public FoFs is little studied in current literature and the 

author therefore also aims to increase awareness of this investment method and to encour-

age further research within this area. 
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2.1 Research Questions 

 

The main research questions are:  

1 What amount of private capital is attracted to the participating EIF funds and to 

their investee companies following European Investment Fund’s fund-of-fund in-

vestments? That is, what is the leverage effect of EIF fund-of-fund investments?  

2 What amount of private capital is attracted to the investee companies of national 

public funds following the fund’s investments? That is, what is the leverage effect direct 

public investment?  

3 How does the leverage effect of EIF fund-of-funds compare to that of direct pub-
lic investments?  
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3 Delimitations 

 

As the purpose of this thesis is to evaluate the additional capital attracted by public funds, 

the study is limited to comparisons between different public venture capital initiatives. 

Funds that are privately funded are not included in the study since private capital, by defini-

tion, cannot leverage public investments. 

The research does not include any data on the financial performance or level of success of 

the funds or their investees in aspects other than the ability of attracting funding.   

The geographical focus is limited Sweden.  

The time frame is limited to current funds and investees.  
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4 Definitions  

 

The definitions below are of essential importance to understand the study and its results. Therefore, the au-

thor advises the reader to pay attention to this section. However, if the reader is already familiar with the 

concepts described below, he/she may proceed directly to section 5, Methodology.  

 

4.1 The Leverage Effect of Public Investment  

 

“Leverage effect” of public investment is defined as the ability to catalyze private capital following a 

public investment. Although leverage may have other meanings in other settings, this is how 

the concept is commonly used within the industry. It is also the notation used by EIF. The 

Swedish Agency for Growth Analysis (Tillväxtverket), which is responsible for evaluating 

national public venture capital initiatives, use both additionality and leverage to describe the 

same certifying effect of public capital. Others may refer to the concept simply as catalytic ef-

fect or certification effect. The practical meaning of these words is considered to be the same 

throughout this paper.  

The general formula used to calculate the leverage effect is: 

leverage = 
total funding since inception

investment by fund X
 

where fund X is the public fund,  

total funding since inception is all funding attracted since fund X’s 1st invest-
ment. 

 

It is important to note that the concept of leverage effect of public investment is only rele-

vant for funds/investees that have indeed received public funding; when there is no public 

money invested, the leverage effect of public investment is by definition non-existent. 

Hence, the leverage effect as interpreted in this paper is only relevant for the purpose of 

comparing funds or companies that have in fact received public funding, not those which 

have not.  
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The reader should be aware that a public investment that attracts no additional funding for 

the investee has a leverage of 1 (rather than 0); that is, for every EUR 1 of public invest-

ment, the total contribution to the investee is only EUR 1, resulting in a leverage of 1/1=1. 

For a public investment of EUR 1 that attracts additional funding of EUR 1 so that the total 

capital available to the investee is EUR 2, then the leverage is 2/1=2.  The zero-leverage 

benchmark for comparisons is therefore always one (1).  

4.2 Investment Phases  

 

No uniform definition of the different business/investment phases exists in the literature. 

Hence, the following definitions, based on European Venture Capital Association termi-

nology (EVCA and Thomson Reuters, 2014), are provided as guidelines to assist the read-

er. The reader is, however, advised to keep in mind that different institutions may have 

somewhat different definitions.   

 

Seed funds: provide finance to a company’s founder(s) for initial research, development and 

design of a product or service. The “idea” might not yet be a company and there are no 

sales. Investments are usually small and provided at a pre-marketing stage.  

 

Start-up funds: generally provide capital when the product is already in testing or production. 

Investments are usually made to finance production and begin sales. The investee already 

has a business plan and key management but commonly not a positive cash-flow. 

 

Early-stage: refers to seed and start-up. 

 

Later-stage funds /expansion capital funds: investments are made in companies that already have 

an established product or service and that are generating revenue. Capital invested is used 

for growth and expansion through, for example, increasing production capacity, marketing 

or further product development. Investors at this stage usually plan to exit through an Ini-

tial Public Offering (IPO). 

 

Buy-out funds: make leveraged buy-outs. Companies are already profitable and a high amount 

of capital is required (USD 250-1,000 m).   
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Venture capital refers to early-stage (seed and start-up) and later-stage / expansion finance 

trough equity investments. Venture capital is “formal” or “professional” equity, in the form 

of a fund run by general partners, which is invested in early to expansion stages of high 

growth firms (OECD, 2011). 

4.3 Other Definitions 

 

Business Angels (BAs) are private investors (individuals) who provide risk capital to new and 

growing businesses in which they have no family connection (Mason and Harrison, 1995). 

An exit has been made when the VC no longer hold shares in the investee company. VCs 

use one of five exit strategies; sale of all shares though Initial Public Offering (IPO), acquisition 

exit where a third party acquires the firm, write-off, where the VC walks away from the in-

vestments, secondary sale where only the VC’s shares are sold and buyback, where the entre-

preneur buys back the shares from the VC (Cumming and MacIntosh, 2001).  

 

Less developed regions (within the EU-28): GDP/person less than 75 % of EU-28 average 

(European Commission, 2014). 

 

More developed regions (within the EU-28): GDP/person more than 90 % of EU-28 average 

(European Commission, 2014). 

 

Pari Passu refers to investments made on equal terms, i.e. all investors get the same percent-

age return, pay the same level of fees etc.  

 

Public venture capital (equity) is used to describe equity investments made by government, lo-

cal government, government agencies and government funded programs. Venture capital 

provided by the European Union, its institutions and any other publicly funded institution, 

national or international, is also included in this definition.  

Private venture capital should be interpreted as all institutional venture capital that does not fit 

in the above definition of public venture capital.  

Risk refers to the uncertainty regarding whether an investment will be successful or not, i.e. 

whether it will generate at least a break-even return to the investor.  

http://www.sciencedirect.com.bibl.proxy.hj.se/science/article/pii/S0883902609000974#bb0160
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Risk capital refers to equity investments in an unquoted company during its early growth 

stages. 

Small and medium sized enterprises (SMEs), (including microenterprises) are companies with 

fewer than 250 employees and a yearly turnover of less than or equal to € 50 million (Eu-

ropean Commission, 2014). 

 

 



  

 
10 

5 Methodology  

 

This section describes the research methodology and aims to motivate the choice of method from a scientific 

point of view. It also provides a description of the available data sources and a motivation of the method cho-

sen for data collection. The empirical process is described in more detail in Method, section 7.  

 

As science can be described as a system of developing or gaining knowledge, the first step 

of the research process is always to define what specific knowledge the researcher aims to 

obtain (Grix, 2002). Described in the problem statement and defined as research question, 

this is the reference point to the development of both the methodology and the method. 

The methodology aims to describe how the information needed to fulfil the purpose of the 

research can be acquired and why that particular approach is feasible from a scientific point 

of view, given the purpose of the study. Methodology shall therefore not be confused with 

method, which refers to the specifics of data collection (Grix, 2002). Hence, the method is 

not included in this section but is provided separately in Section 7.  

5.1 Research Approach  

 

In the early phase of this study, the author explored several different research approaches 

and was initially aiming to use a triangulation approach. Triangulation is used when the top-

ic is believed to be best understood when approached by a combination of different re-

search methods (Given, 2008). For the purpose of this thesis, the benefits of such an ap-

proach would be to practically approach the two different aspects of the topic, namely; on 

the one hand investment amount data (quantitative) and on the other hand an exploration 

of the underlying reasons for the investments (qualitative). While the quantitative data al-

lows for a straightforward and measurable result, the latter could be useful to determine the 

“true” catalysing/leverage effect and eliminate other factors that may influence SME’s ac-

cess to capital.  However, due to the limited time frame, the triangulation approach was ne-

glected. Instead, the focus of data collection was set out to be quantitative and focused on 

investment amounts, rather than on understanding the reasons behind them.  

As quantitative research produce results that can be used to “describe or note numerical 

changes in measurable characteristics (…) and explain causal relationships” (Salkind, 2010), 

the author found this approach suitable to answer the research questions.  Furthermore, as 



  

 
11 

the quantitative data collection in this study includes no social factors, the approach can be 

described as positivistic. Although there is no uniform definition of positivism, it generally 

means that the research is highly focused on observable and measurable factors (Salkind, 

2010). As data on amount of capital injected to company X and Y is indeed both observa-

ble and measurable, it fits this definition and a positivistic approach is therefore beneficial 

to interpret the data with regard to the research questions.   

The chosen approach is limiting the researcher’s chances of excluding other potential ex-

planations to the changes in SME capital supply. However, the author determined that for 

the purpose of evaluating leverage of FoFs and national funds respectively with the goal of 

comparing the effectiveness of the methods, the quantitative method is sufficient. Addi-

tionally, the authors own experience is that funding decisions in the private equity / ven-

ture capital industry tends to be based on quantitative statistical data. This means that the 

chosen method allows for a practical use of results, which might not have been possible if 

the study had been done through qualitative data collection. An additional support of the 

use of a quantitative approach is the fact that the investees have a current relationship with 

the funds meaning that they might feel obligated to give an overly positive picture of the 

fund’s impact. Not including subjective interpretations in the empirical data may therefore 

be strategic to ensure the results reflect reality (Bryman, 2012).  

5.2 Data Sources  

 

The next step in the process was to explore available data were with the major categories 

being primary and secondary sources.  A primary data source is “an original data source, 

namely one in which the data are collected firsthand by the researcher for a specific re-

search purpose or project…” (Salkind, 2010). While the benefit of primary data is that it 

can be acquired according to the researcher’s preference, the disadvantage is that the collec-

tion process is time-consuming and expensive (Salkind, 2010). Secondary data can be de-

scribed as data that is collected by someone else, other than the researcher, originally for 

another purpose. Hence, it is beneficial in the aspect that it is already collected, saving time 

and money for the researcher, but also in that it gives the author an opportunity to access 

large samples of high quality data, which he or she may never have been able to collect us-

ing primary data sources (Salkind, 2010).  
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For this study, the data collected on EIF fund-of-funds impact on the investee company 

level was collected first-hand by the author. The main reason for using primary sources was 

simply that no secondary data is available. However, as several studies have been made on 

the leverage effect of national funds (Tillväxtverket, 2011, 2014; Tillväxtanalys, 2014, 

Riksrevisionen 2014; et al.), the access to high-quality secondary data for these funds is very 

good. Therefore, the author concluded that there would be no apparent benefit in collect-

ing primary data on these initiatives, especially due to the limited resources and the short 

time frame of the study. The same holds for the fund-level impact of EIF fund-of-funds; 

this data is reported to EIF on a regular basis and therefore constitutes a credible second-

ary source.   

 

The author realizes that there might be differences in collection method between the 

sources and that result is potentially influenced. This potential problem is further discussed 

in the section 9, Analysis but the author’s view is that it should not to undermine the find-

ings.   

 

The types of data used in the study are presented in the table below.  

 

Table 1, Data Sources 

 

 

 

  

Data needed Chosen source   

Investee level data, national public funds Secondary (previous research) 

Fund-level investment data, EIF Secondary (internal reporting) 

Investee level data, EIF  Primary  
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5.3 Data Collection  

 

This section describes what data collection method has been used in the research with the 

purpose of justifying the decisions from a methodological point of view. It is divided into 

two sections; one for secondary data (5.3.1) and one for primary data (5.3.2). The collection 

process itself is described in more detail in section 7, Method. 

 

5.3.1 Secondary Data 

 

As data on national public funds is publicly available and reports are regularly published 

online, the needed data on national funds is easy to access. Research underlying govern-

ment reports generally is of high quality since government agencies have large staff trained 

to design research, write data collection instruments, conduct surveys, and clean the data 

(Salkind, 2011). Therefore, the author found it feasible to assume that secondary data from 

government evaluations is correct and accurate for the purpose of this study. The fact that 

this data is publicly available is also positive as it implies that the study can be replicated 

and that no confidentiality or data sensitivity issues will exist. In comparison with the EIF 

data, a disadvantage is that the data collected from reports might not be completely up-to 

date.  

Collection of EIF fund level data is made possible through internal EIF sources to which 

the author has had access throughout the research process. These reports follow legal re-

quirements and can therefore be assumed to reflect the true situation. As this data is confi-

dential to some extent, careful consideration regarding what can be published and what 

cannot has been taken throughout the process. Hence, this thesis does not include any in-

formation that makes it possible for people outside each of the participating organizations 

to identify any sensible information regarding any EIF fund, investee or other funding 

source.   

The author identified confidentiality guarantees as a necessary part of the research since it 

would probably not have been possible to retrieve any information had it not been handled 

as confidential.  
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5.3.2 Primary Data  

 

The approaches considered for collecting the primary data were web-based surveys or per-

sonal contacts, via phone or face-to-face. While web-surveys are attractive in that they offer 

a systematic and time-efficient collection of data, whereas their disadvantages include pos-

sible misinterpretation by respondents, different perceptions of questions from different 

individuals, low answer rate and/or lack of motivation to respond adequately to all ques-

tions (Salkind, 2010). In the early research process the author was informed that previous 

attempts have been made within EIF to investigate a topic similar to that of this thesis 

through the use of a web-based survey. However, this attempt encountered some of the 

abovementioned problems and the result was therefore not satisfactory with regard to the 

sample size. In consultancy with EIF, the author therefore decided to collect information 

through contacting the funds and SMEs via phone, aiming to avoid the typical problems of 

web-surveys. 

 

To ensure follow-up questions could be addressed and that the respondents could experi-

ence a greater freedom in how they choose to answer and reflect (Given, 2008), the author 

decided not to use a strict questionnaire but to adopt a semi-structured approach.  

  

The author also took into account that similar methods are generally used by the Swedish 

Agency for Economic and Regional Growth (Tillväxtverket) in the evaluation of the na-

tional venture capital initiatives. Since part of the secondary data used in this study will 

come from their studies of national public investment funds, the author identified that us-

ing a similar method might also be beneficial to ensure fair comparisons.  
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6 Frame of Reference 

 

Disposition 

6.1  Why Public Venture Capital?   

A brief history of the development of the VC industry and the arguments for public 
intervention are presented.  This section mainly describes the positive aspects of pub-
lic VC in relation to increased capital supply for SMEs.  

6.2  The Crowding Out Effect 

Descriptions and examples of how public intervention may influence the supply of 
capital negatively by discouraging private investors.   

6.3  Other Potential Problems and Ethical Issues 

Potential ethical problems of public VC in relation to fraud and personal/political 
motivation with examples from the Swedish market. Hence, this section also de-
scribes mainly the potential negative aspects of public intervention.  

6.4 The funds 

Brief background information on European Investment Fund (EIF) and the na-
tional funds. (This section can be skipped by readers who are already familiar with the funds.)  

 

6.1 Why Public Venture Capital?  

 

Not all efforts to facilitate growth by providing public venture capital to SME’s have been 

successful. Many policies are proven to have failed (Lerner, 2009) and whether public insti-

tutions should be involved in the private equity industry or not is a controversial and highly 

political subject. However, previous research (Fountain 1998; GHK, 2012; Leleux and Sur-

lemont, 2003; Lerner, 2002, 2009; Lerner and Watson, 2007; Ramböll Consulting, 2013; 

Riksrevisionen, 2014 Tillväxtverket, 2012, 2014; Wiltbank, 2009 et al.) support the need for 

public intervention in the market, given that this intervention is appropriately targeted and 

designed. Although the argumentation for what this actually means may differ, the basic 

goal is often to ensure financing is available to early-stage SMEs and thereby foster innova-

tion and growth.  

The rationale for government intervention is relying on the existence of market failure 

(Lerner, 2009; Mason and Harrison, 2002) that result in a financing gap in the early and ex-

pansion phases of SMEs. Focusing on the Swedish market, the Swedish Agency for 
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Growth Policy Analysis1 (2013) have shown that mature companies operating with profit 

can usually raise capital when needed but enterprises that are in the early stages have lim-

ited chances to attract funding. This prevents them from making the investments necessary 

to develop their products to their full potential and is thereby negatively influencing the 

economy. From a policy perspective, the importance of providing capital at this stage in the 

business cycle is crucial, not only to boost innovation but also to ensure that businesses 

have the chance to grow within the country or region instead of expanding elsewhere. 

Clearly, this does not mean that public intervention is always positive; for intervention pol-

icies to be effective, they have to be managed carefully and set up in a way that ensures 

public capital is provided only at a point in the business cycle where t other sources of 

funding are not accessible. Failing to do so may lead to discouragement of private investors 

that eventually may push them out of the market (Lerner, 2009). This is known as crowd-

ing out and is discussed further in section 6.2.  

Assuming a market failure is known to exist, identifying the precise market gap is the first 

step to successful intervention; only when a market failure is clearly distinguished the rea-

son for lack of capital can be evaluated and (hopefully) eliminated. As obvious as it may 

seem, Lerner (2002) have shown that many governments fall short at this point, resulting in 

interventions taking place in the wrong phase of the business cycle. While the reason this is 

happening may simply be lack of knowledge and experience, political intentions and human 

factors are also likely to lead to poor investment decisions. These problems are discussed in 

section 6.3.  

6.1.1 Information Asymmetries and Uncertainty  

 

Lerner (2002) has shown that market failures in SME financing typically occur due to the 

high uncertainty regarding whether the investor will get his or her money back when in-

vesting in early-stage businesses. As you may note, this is the case for any investment and it 

should not come as a surprise to anyone. However, the risk is substantially higher in a new 

enterprise than in a large, mature firm. Not only is the uncertainty factor for new ideas and 

unexperienced business leaders higher; young firms, that do not have a “track record” or 

                                                 
1 Cross-border organization under the Swedish Ministry for Enterprise, Energy and Communication (Swedish 

name: Tillväxtanalys.)  



  

 
17 

reputation are generally considered more risky also because they are more likely to “take 

the money and run” than established firms (Amit, Brander and Zott, 1998).  

For companies in early stages, this means that financing through traditional bank loans are 

not an option as the banks are not willing to bear the risk. Additionally, as developing firms 

usually are at a pre-profit stage, they tend to lack the capital strength to pay interest on a 

large-enough loan, even if they would be given the opportunity. Firms in early stages may 

lack physical collateral to secure a loan since the technologies or products that will, theoret-

ically, make the company valuable are not yet fully developed (del-Palacio, 2009). Tradi-

tional lenders may therefore reject their loan applications. It is fairly straightforward to see 

how this may lead to status quo; if the firm does not have any collateral they will not get a 

loan and if they do not get a loan they are not able to create any value.  

Amit, Brander and Zott (1998), show that the uncertainty itself is the reason the VC indus-

try exists; while traditional financial institutions are not willing to take on uncertainty risks, 

venture capitalists have developed a way of screening and monitoring firms to select the 

ones that will succeed. They can thereby target the high-risk companies that are usually not 

able to receive bank funding. To accomplish this, VCs often specialize in certain industries, 

from which the partners and/or managers have extensive personal experience. This means 

they can evaluate businesses more effectively than traditional lenders and thereby make a 

more accurate estimation of risk (De Clercq and Dimov, 2008). In addition to providing fi-

nancial capital, VCs also often help their investees develop their businesses. This is proven 

to be effective as it leads to more successful IPOs (Gompers and Lerner, 2001).  

Another major difference between VCs and traditional lenders is that venture capitalists 

know that a substantial proportion of their portfolio companies will most likely fail, result-

ing in loss of the invested amount. On the other hand, they count on a share of the inves-

tees to generate very high returns. Thereby VCs can deliberately create a diversified portfo-

lio in order to smoothen the overall outcome. Nevertheless, for VCs to generate returns to 

their investors “successful” investments must be very successful to cover failures along the 

way. As an example, some of the investees in the study have generated returns of more 

than a thousand percent.  With such returns, although they are rare, losses in other compa-

nies are covered and the fund can hopefully generate a positive return (but probably far 

from that of the most successful investment).   
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Assuming that traditional banks use loans and not any other instrument to provide finance, 

the strategy used by VCs is not possible since the return (read interest earnings) is prede-

termined and does not change, no matter how successful the borrower becomes. The pos-

sibility to cover losses with excessive returns from a few successful investments does there-

fore not exist. Hence, traditional bank lenders, as opposed to VCs, have nothing to gain 

from taking extensive risk. Neither is acquiring the skills of VCs or from spending the time 

needed to evaluate and help high-risk ventures economically beneficial.  

Unfortunately, the development of the VC industry does not mean that private venture 

capitalists are completely successful in eliminating the financing gap (Fountain 1998; GHK, 

2012; Leleux and Surlemont, 2003; Lerner, 2002, 2009; Lerner and Watson, 2007; Ramböll 

consulting, 2013; Riksrevisionen, 2014 Tillväxtverket, 2012, 2015 et al.). Lerner and Watson 

(2007) identify the reason to the market failure as an agency problem; entrepreneurs and 

managers often have more information and knowledge concerning the firm and its poten-

tial opportunities than investors, creating a situation where the outside investor cannot fully 

understand the risks and possibilities related to investing in start-ups or early stage busi-

nesses. While agency problems exist everywhere, Lerner (2000) describes why they are par-

ticularly problematic in connection to financing of early-stage businesses as follows:  “By 

their very nature, young high-technology companies are associated with significant levels of uncertainty. Un-

certainty has a negative effect on the willingness of investors to contribute capital and suppliers to extend 

credit. Furthermore, if managers are averse to taking risks, they may make the wrong decisions in uncertain 

environments.” 

6.1.2 The Keys to Successful Public Intervention  

 

Following the abovementioned characteristics of the VC market, the key to successful pub-

lic intervention is to reduce the information asymmetries and uncertainty in order to com-

pensate for the market failure (Lerner, 2009).  The goal should be to do so by providing 

public VC only at a stage in the business cycle where private investors are not active, so 

that they complement private sources of funding instead of competing with them (Lerner, 

2009). If such initiatives are successful in addressing the financing gap, they can increase 

the total amount of VC available without discouraging private investors. A number of suc-

cessful examples of public intervention are pointed out by Lerner (2009); Silicon Valley, 

California; Dubai, United Arab Emirates and Tel Aviv, Israel which all are hubs for entre-

preneurship where government support and public capital have played an important role. 
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For investments where uncertainty of returns is high, public venture capital may be effec-

tive in compensating for the information gap primarily in two different ways (Lerner and 

Watson, 2007; Buzzacci, Scellato and Ughetto, 2012). First of all, publicly backed sources 

of financing are by their nature more financially stable since governments are less likely to 

go bankrupt than private companies. Therefore public funds can accept a higher level of 

risk than private investors and they may be able to make investments in firms that would 

not have been financed by private investors. Since risk acceptance is generally higher, pub-

licly backed funds may also have an ability to be more “patient” in their investments, allow-

ing them to wait with an exit until the firm is mature enough, rather than forcing an exit at 

a predetermined date (Buzzacci, Scellato and Ughetto, 2012). Public investors can also take 

social returns, in addition to financial, into account and therefore accept a lower monetary 

return (Buzzacci et al. (2012)). In economic terms, this could be described as a creation of 

positive externalities, generating a surplus for society that is larger than the immediate 

monetary return on the investment (Lerner and Watson, 2007).   

This does not mean that all public venture capital investments are good investments or that 

all proposals are or should be accepted by public funds; some proposals are not privately 

funded for the simple reason that they not likely to succeed. These should obviously not be 

funded with public money either. However, as mentioned above; venture capitalists, public 

as well as private, take into account that the return on some proportion of their invest-

ments will turn out to be negative, no matter how carefully they are evaluated. Likewise, 

there will also always be investments that generate higher returns than expected. Hence, in 

the venture capital sector, there will always be projects that should never have been fi-

nanced, regardless whether the financier is private or public. As shown by Amit, Brander 

and Zott (1998), the very nature of the industry simply depends on a high risk – high re-

ward way of investing.  

It is also important to remember that public initiatives should seek to operate where the 

market fails, whereas the argument that the reason all projects that are not privately funded 

are by definition bad falls short.  

As a second positive effect of public intervention, several researchers identify that public 

investments can have a certifying effect on private financing; meaning that their investment, all 

else equal, can increase the amount of private capital available to SMEs by increasing their 

ability to attract additional capital (Lerner, 2000, 2002, 2007; del-Palacio, 2010; Leleux and 
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Surlemont, 2003). Lerner and Watson (2007) describes that public investments work as a 

“Stamp of approval”, making private investors more willing to invest after a public invest-

ment have been made, all else equal. On the same note, del-Palachio et al. (2010) show that 

public intervention is viewed by private investors as a way of decreasing the information 

asymmetries between investors and firm managers and thereby decrease the uncertainty 

factor.  Effectively, certification works through making investors gain confidence in the 

quality of an investee as they become aware that someone else, preferably a large, estab-

lished (but not necessarily public) institution, has already invested. To other investors, the 

fact that a certain proposal has successfully gone through a screening process of a known 

institution serves as a quality mark, proving that the investee lives up to certain require-

ments. Therefore it helps reduce the information asymmetries between entrepreneur and 

investor (Lerner and Watson, 2007). Hence, public investments can help increase financing 

available SMEs by more than just the capital they invest.  

Certification should by definition work the same way for any institution that other inves-

tors view as trustworthy; respected private funds may therefore also be able to generate a 

catalysing / leverage effect. The empirical research on this topic is limited. 

6.2 The Crowding Out Effect  

 

Public initiatives often have a large amount of capital available and can accept a lower fi-

nancial return than private investors. As this may not always be positive for the market as a 

whole, it is essential to address the risk that public funds make investments that otherwise 

would have been done by private investors. This concept, where private equity is pushed 

out of the market by public funds, is commonly referred to as crowding out. While well de-

signed public programs can help boost growth, poorly designed ones can create a crowding 

out effect that will have devastating consequences for the market they aim to help (Lerner, 

2009).   

It is essential to keep in mind that there has been, and still are, several unsuccessful public 

VC initiatives, where the market as a whole has suffered negative consequences from pub-

lic “help”. Poorly designed programs, leading to large crowding out effects have sometimes 

resulted in substantial reductions of the total capital available to SMEs in the targeted market, 

frustrating one of the major goals of public venture capital. One of the most frequently and 

extensively criticized public venture capital program is the Canadian Labour Sponsored 
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Venture Capital Corporation (LSVCC). Cumming and MacIntosh (2001) have shown that 

LSVCC has significantly reduced the amount of private equity available in Canada by 

crowding out private investors. Cumming and MacIntosh (2001) identifies the special tax 

regulation applying to the fund as the major reason; the tax benefits received when  invest-

ing in LSVCC gave investors an immediate return on investment of around 30 percent, in-

dependent of the performance of the investment. In addition, investors that kept their in-

vestment in the fund for the typical lock-in period of eight years were guaranteed a 100 

percent return, paid by the taxpayers if performance had been poor. These apparent bene-

fits of investing in LSVCC compared to private funds made private investment funds unat-

tractive and private investment was therefore decreased. (Cumming and MacIntosh, 2001). 

Furthermore, when investors are not bearing the risk themselves, there is an obvious risk 

that poor investment decisions will be made and that projects of low quality will receive 

funding (Lerner, 2009). Lerner also shows that the same holds when there is a time frame 

within which the money has to be invested; managers then seem to be so eager to invest at 

every price meaning almost any opportunity will be taken, sacrificing the quality of invest-

ments.  Additionally, if relating crowding out problems of fraud and/or personal motiva-

tion, there is a potential twofold negative effect in that not only are private funds reduced 

but the public funds which “replaced” them are not efficiently allocated.   

Apart from the abovementioned, another problem that both LSVCC and many other pub-

lic initiatives experience is that multiple objectives are set out, with no clear distinction of 

what the fund should primarily aim to achieve (Cumming and MacIntosh, 2001; Lerner, 

1999; Riksrevisionen, 2014, Tillväxtverket, 2012). For LSVCC, the objectives of the pro-

gram included, among other, profitability, regional development, creating jobs, furthering 

worker education (Cumming and MacIntosh, 2001). For the Swedish public VC funds, 

there are also “horizontal criteria” including for example that a certain amount should be 

invested in enterprises owned by women (Tillväxtverket, 2011). Although these criteria 

might be positive in achieving greater social returns, as described above, problems may oc-

cur when managers do not have a clear picture of what is the priority and what should be 

viewed as secondary goals or creation of positive externalities. Cumming and MacIntosh 

(2001) and Lerner (2009) show that multiple objectives with no clear distinction of the ma-

jor goal(s) makes it hard for the fund to operate competitively; too much focus on regional 

development and too little flexibility are pointed out as especially problematic.  
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Furthermore, government officials and managers of public funds often lack the industry 

knowledge and experience which private venture capital investors possess, making it less 

likely that they will be able to identify the best investment opportunities and thereby lead-

ing to an overall lower quality (Leleux and Surlemont, 2003; Tillväxtverket, 2015).  

6.3 Other Potential Problems and Ethical Issues 

 

As the political majority is responsible for public funds, there is a constant chance that 

funding decisions are made to increase popularity prior to, or directly after, political elec-

tions. The political motivation in such cases would be to “buy” votes and popularity. How-

ever, there is also a chance that personal motivations play an important role. In both cases 

there is a chance of inefficient funding decisions and it is therefore important form an ethi-

cal point of view.   

In Sweden, one of the most debated examples of questionable government funding deci-

sions in recent years is government-owned energy producer Vattenfall and their acquisition 

of Netherlandish Nuon (Reuters, 2013). Nuon was acquired at a cost of SEK 97 billion 

(EUR ~10 billion) in the middle of the financial crisis (2009). The deal was completed re-

gardless of expert advice to Swedish government stating that the set value of Nuon was far 

too high and that the deal was not likely to generate the required returns (Svenska 

Dagbladet, 2013a). As of October 30th 2014, the total loss for the government due to Nuon 

accounts to around SEK 53 billion (EUR ~5.75 billion), i.e. close to 60 percent of the ini-

tial price (Dagens Nyheter, 2014) and in line with the overlooked information. The Nuon 

affair has been described as the worst deal in Sweden – ever (Svenska Dagbladet, 2013b) 

and government officials as well as Vattenfall management has been extensively criticized 

in media and by political opponents.  However, possibilities to hold anyone responsible 

have proven to be limited and the government’s reason for pursuing the deal against expert 

advice is still not known. Regardless of what the rationale behind the decision may have 

been - including possibilities of bribes, personal or political motives or just “human fac-

tors” - it clearly points out some of the difficulties related to public funding of companies 

operating  in the free market. It also shows that the lack of a strict budget constraint, as is 

the case for publicly funded initiatives, may not always be positive as risks are not managed 

carefully enough.  
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While political motivations and changes is a constant and unavoidable factor in all demo-

cratic countries, corruption tends to be a problem primarily in less developed (as defined in 

section 4.3) regions. As an example, it has been shown that perception and experience of 

bribery is very low in more developed (as defined in section 4.3) regions as the Nordics and 

Luxembourg; less than 1% of respondents had ever been expected to pay a bribe and a ma-

jority of people do not perceive corruption to be widespread within their country (Europe-

an Commission, 2014). However, in less developed regions such as Croatia, Czech Repub-

lic, Lithuania and Romania, between 6 and 29% of respondents had been expected to pay a 

bribe in the last 12 months and around 90 % thought corruption was widespread within 

their country (European Commission, 2014).  

Of course, there will always be exceptions and the risk of fraud exists everywhere. To men-

tion an example related to Sweden, Telia Sonera’s (government owned enterprise) activities 

in Uzbekistan illustrates some of the difficulties of public funding in relation to corruption. 

While Telia Sonera in Sweden has a clear policy regarding fraud etc., it was revealed that 

their local department in Uzbekistan (Ucell) supported corruption, infiltration and bugging 

of calls (Svenska Dagbladet, 2014).  

Even though this paper does not aim to evaluate the role of vote buying or the influence of 

corruption, it should be noted that they may influence public (and private) funding deci-

sions and that they can have large effects on both funding decisions and performance eval-

uation.   
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6.4 The Funds  

 

This section can be ignored by readers who are already familiar with the funds studied in this thesis.  

 

6.4.1 European Investment Fund (EIF) 

 

European Investment Fund was established in 1994 as a provider of risk finance to SME’s 

within the European Union, EFTA and all accession countries. In Sweden, EIF is the lead-

ing developer of risk financing to SMEs and entrepreneurs in the early and expansion 

phases. 

The fund is structured as a public-private partnership between the European Investment 

Bank (63.6%), the European Commission (24.3%) and private institutional investors 

(12.0%)2. EIF offers a wide range of financing products, including loans, guarantees, pri-

vate equity and microfinance, all focusing on making finance more accessible to SME’s by 

targeting high-risk markets.   

The objectives of the European Investment Fund are:  

 fostering EU objectives, notably in the field of entrepreneurship, growth, innovation, 

research and development, employment and regional development; 

 generating an appropriate return for the shareholders, through a commercial pricing 

policy and a balance of fee and risk based income 

By investing in different industries and regions, EIF aims provide finance to all EU mem-

ber states and at the same time hold a diversified portfolio. However, there are no rules of 

how much should be invested within a particular sector or region. Neither is there a specif-

ic amount of co-financing required as it varies with the instrument used. Instead, the basic 

principle is that investments are made where a good opportunity exists, independent of re-

gion and sector. This differentiates EIF from the national funds within Sweden as they 

have clearly specified target regions.   

This study focuses entirely on one specific equity product offered by the EIF, known as 

Fund-of-Funds (FoFs). Though FoF solutions, EIF invest in national or regional venture 

                                                 
2 As of Oct. 13th, 2014  
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capital funds that then make investments into SMEs within their specific area of 

knowledge. Hence, investments under FoF are always made through an intermediary and 

never directly into enterprises. The idea behind the FoF method is that as the private ven-

ture funds can specialize in specific areas and/or industries they possess a much more ex-

tensive knowledge about each market and potential investees than would have been possi-

ble if EIF were to invest directly. Furthermore, the private involvement stresses the im-

portance of generating returns to the shareholders and to operate on a competitive basis. 

Co-investments under FoF are therefore always made on a pari passu basis, meaning that 

investments terms are the same for all parties involved, regardless if they are private or 

public. 

3223 Swedish SMEs with high growth potential have received investment through EIF 

fund-of-funds from year 1997 to year 2014. This number includes not only the investments 

made by Swedish FoFs but also investments made by EIF FoFs in another member state.  

The total amount of EIF investment Swedish FoFs is around EUR 437 million, divided 

among 22 funds. The main sectors are Information and Communication Technologies 

(ICT), Mobile, Cleantech, Life Sciences and Consumer related products and services.   

Source: EIF (2015)  

6.4.2 National Public Venture Capital Initiatives within Sweden  

 

Swedish government agencies provide capital to SMEs through several public funds. The 

major difference between all of these initiatives and the fund-of-fund method used by the 

EIF is that the national initiatives invest directly into SMEs, rather than through intermedi-

ary funds. 

They also differ in that many of them have a limit as to how much can be invested in a sin-

gle investee. Through this regulation, it is ensured that capital is indeed provided to com-

panies of the targeted size and that the portfolio is diversified. Unlike EIF FoFs, most na-

tional funds within Sweden have a fixed minimum level of private co-investment required 

in the end-investees. 

                                                 
3 As of March 2015 
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An additional difference is that the national funds have a more narrow geographical focus 

since resources have been divided into regional funds. The aim of this approach is to en-

sure that funds reach all country parts rather than just the urban regions.   

Below follows a list of the different national funds active under the current national pro-

gram. A map of their regional focus areas can be found in Appendix III.  

6.4.3 Almi Invest  

 

Almi Invest is managed as a separate structure under Almi Företagspartner AB (Almi) 

which was created in 1994 as an initiative by the Swedish parliament. The purpose of Almi 

is to foster Swedish growth and innovation and to achieve this, they offer advisory services, 

loan and equity investments (through Almi Invest) to Swedish SMEs.  

Almi Invest is Sweden’s most active investor in young growth companies. To date4, they 

have assets under management (AUM) of approximately SEK 1.2 billion (~€ 130 million) 

and current investments accounting to approximately SEK 1.0 billion (~ € 108 million) in 

around 350 different portfolio companies. The fund is financed by the European Union’s 

structural funds (50%), regional owners (25%) and by Almi Företagspartner AB (25%). 

Almi Invest invests in all sectors and investments are made from seed to expansion phase 

with the goal of providing high-risk financing to scalable SMEs within Sweden. According 

to current regulation, Almi Invest is required to attract private co-investment of at least 50 

percent to make an equity investment. Investment target size is SEK 1 to 10 million.   

Almi Invest is divided into the following regional funds (map can be found in Appendix 

III):  

Almi Invest Stockholm  

Almi Invest Östra Mellansverige   

Almi Invest Småland & Öarna 

Almi Invest Västsverige  

Almi Invest Västsverige & Värmland 

Almi Invest Norra Mellansverige  

 

                                                 
4 March 2015 
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6.4.4 Others 

 

In addition to Almi Invest, there are a number of national public funds active in Sweden, 
namely:  

Partnerskapsfond Mittsverige (Saminvest)  

Sydsvensk Entreprenörskapsfond (SEF) I and II 

Partnerinvest i Norr AB  

Mittkapital i Jämtland och Västernorrland  

Short description of each of these, including their size and regional focus can be found in 
Appendix IV. 
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7 Method  

 

This section describes how the empirical work has been carried out, following the choices of method described 

in Section 5, Methodology. The first part describes the methods for data collection while the second describes 

the analysis methods.  

 

7.1 Data Collection, National Funds  

 

As described in section 5, the national public funds included in this thesis are evaluated 

through use of secondary data. Data on co-investments for Swedish public funds is availa-

ble through various reports published by Swedish Agency for Economic and Regional 

Growth (Tillväxtverket) which can be accessed through their webpage. The author has 

used these reports for collection of data on the national funds.   

7.2 Data Collection, Fund-of-Funds  

 

16 EIF fund-of-funds have been part of this study. The author has chosen to exclude EIF 

funds which are terminated or have exited all underlying enterprises as well as EIF funds 

that are no longer based out of Sweden. This delimitation was made due to the limited ac-

cess to data and/or contact persons for inactive funds and to limit the geographical focus 

to Sweden. Funds that are in the liquidation process5 but have not yet completed exited all 

investees are included.   

The collection of primary data consisted of the following three steps:  

1 Step one included going through data on EIF fund-of-fund investments made in 

Sweden. This data provided information on the amount EIF has invested in each 

fund and the amount of additional capital attracted at the fund level. Hence, the lev-

erage effect at this level could be calculated as:  

 

                                                 
5 Venture capital funds are generally liquidated and terminated after a pre-determined period of time. Though 

this process, investees are exited and investors earn their returns (if any). The fact that a fund is terminated 
/ liquidated has therefore nothing to do with the fund’s performance but is a natural step in the life cycle of 
the investment. 
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leverage = 
total funding since inception 

investment by EIF fund X
 

where fund X is the public fund,  

total funding since inception is all funding attracted since fund X’s 1st invest-
ment. 

 

It should be noted that this data is extracted from a confidential source and there-

fore only the accumulative numbers are presented in the result section. 

 

2 Next, the author contacted each of the funds above to get an up-to-date picture of 

their current portfolio. Amount invested in each investee company was retrieved 

from annual and quarterly reports made accessible through EIF.  

 

The managers of each fund were asked to provide contact information to 

CFO/CEO or similar within their Swedish portfolio companies to allow the author 

to proceed in the process by approaching the investees. Confidentiality regarding 

individual company data was granted due to the sensitivity of the information and 

the fund managers were given the opportunity to advise the author on which com-

panies to approach, to avoid contacting companies in a particularly sensitive situa-

tion (for example in the process of announcing IPO). Some fund managers provid-

ed information on the underlying enterprise’s capital structure directly to the au-

thor.  

 

EIF FoFs (including terminated as well as non-Sweden based) have made 322 in-

vestments within Sweden since 1998. Out of these, a total of 107 companies were 

identified as currently active and based out of Sweden6. As the author aims only to 

investigate the Swedish market and has limited the study to current investments, 

the total population of investees under EIF FoFs is therefore assumed to be 107. 

This number may, however, have changed somewhat before the completion of this 

thesis (as the funds may make new investments or exit current ones) and it shall 

therefore be interpreted as an approximate number.  The author’s own estimate is 

                                                 
6 As of March 30th, 2015.  
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that it is likely to change in the range of 107 ± 5 companies in total before the 

completion of the study.  

 

3 In the final and most extensive step of the empirical research the author collected 

data from the investee companies. The author contacted the portfolio companies 

via e-mail to set up time for a phone call to make a short interview with each one of 

them.  As mentioned before, the interviews were semi-structured and in most cases 

very simple and short. The major questions were on what additional capital had 

been attracted after the fund had made its initial investment. As a complementary 

input, the managers were asked to reflect upon and what role they perceived the 

fund to have had on the company’s ability to attract that capital. Additionally, in-

formation regarding the type of capital (equity, loans etc.) and type of investor (in-

stitutional fund, private investor, bank, business angel etc.) was also retrieved. An 

interview guide can be found in Appendix VII).  

 

Since most contact persons have Swedish as their native language, the vast majority 

of phone calls were made in Swedish to ensure the contacts felt comfortable and 

could freely reflect upon the topic and ask any questions they might have. As the 

data collected is quantitative and in the form of numbers, the author’s conclusion is 

that the choice of language used does not influence the result. 

 

Confidentiality regarding individual company data was granted the interviewees due 

to the sensitivity of the information retrieved. Hence, this thesis presents the inves-

tees as company 1, 2, 3…n rather than by their name.  

 

As the reporting currency varies between the enterprises, the author decided to pre-

sent results in Euro, the major reason being that it is the currency commonly used 

in the fund reporting. Consideration was also given to the fact that using a well-

known currency such as Euro might increase the ease of reading and understanding 

the thesis for people who are not familiar with SEK. The exchange rate 

(SEK/EUR) is calculated based on Riksbanken exchange rate data (2015). A de-

tailed description can be found in Appendix I.  
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7.2.1 Potential Selection Bias  

 

In this study, there are two major sources of bias that may influence how well the sample 

reflects the population as a whole. First of all, there is a self-selection bias (Wiltbank, 2009) 

meaning that it is possible that the respondents are unique in some way. For example, it is 

possible that only the companies that have been very successful or very unsuccessful re-

sponded, whereas the ones in-between did not. It is impossible to control for this risk 

without using a random sample from all public investments. As this was not possible, it 

should be kept in mind that the result might not reflect the true population.    

Secondly, there is a potential survival bias. In the traditional meaning it would mean that the 

worst investments are excluded as they have already failed (Wiltbank, 2009). While this may 

indeed be the case it is also possible that, in addition to the worst, the best investments are 

not included either as they have already been exited trough IPOs or acquisitions. As with 

self-selection, the chosen method allows no controlling for this potential bias and therefore 

it should be kept in mind when interpreting the results. Accordingly, the reader should also 

note that although the results are true for the sample, they might not be good for generaliz-

ing.  

7.3 Data Analysis 

 

For analyzing purposes, the concept of leverage, as defined in section 0, is of essential im-

portance. As defined, leverage of public investments is useful only to compare the amount 

of private capital attracted by funds that have all received public funding. By definition, 

funds that are fully private cannot have an effect in increasing the leverage of public capital. 

Therefore all funds included in this study are publicly backed and the aim of the analysis is 

mainly to conduct a comparison in-between these. 

As the leverage effect is calculated as leverage = total funding since inception / investment by fund 

X., it is important to note that the benchmark value is 1 which follows from the fact that 1 

is the leverage effect if the fund is the only investor. Hence no publicly backed funds can 

have leverage below 1.  

Accordingly, this benchmark can be interpreted as a “minimum” value of the leverage ef-

fect and is not really helpful in determining whether the leverage effect of a certain invest-

ment is good or bad compared to that of others. Hence, the author argues that it is more 
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useful to compare leverage effect of public funds to each other, for example national to 

non-national funds or different sectors to each other. The author will therefore focus the 

analysis on comparing the leverage effect of FoFs to that of direct investments in the con-

text of the certification effect   

The author aims to thereby draw conclusions on the potential difference in effectiveness of 

the two methods with regard to the catalysing effect. In the analysis of the data, the author 

therefore focuses the analysis on relating the empirical data to current literature on the cer-

tification effect with special focus on whether an “extra level” in the investment structure – 

as for FoFs – is generating an higher full leverage effect. From a societal perspective this 

analysis is useful as it helps determine what investment method is more effective. This is 

important as the goal of public investments is to increase the capital supply to SMEs, im-

plying that public authorities ought to be interested in how it can be done most efficiently.  

7.3.1 Sample Outliers  

 

In reviewing the primary data collected at the enterprise level for the FoFs, the author iden-

tified a need to exclude outliers from the data. An outlier is defined as an observation in the 

data set that is inconsistent with the majority of data (Salkind, 2010). In the sample data of 

this study, a few observations at the enterprise lever had very high leverage effects com-

pared to the majority. As their impact on the overall average leverage was substantial, the 

author decided to test for potential outliers statistically by using a Grubbs’ test. The details 

are shown in Appendix V.   

7.3.2 Consideration of Social and Ethical Issues in the Analysis 

 

The connection of the study to social and ethical issues is evident as pubic investments are 

essentially made with tax money. This stresses the fund managers’ responsibility towards 

the public of fulfilling the objectives set out by the political authorities. Hence, a responsi-

ble handling of funds is of great importance from an ethical point of view. As the literature 

review suggests, ensuring that investments are made with the tax payers’ best interests in 

mind is not always easy and although the determination of whether this is the case for the 

particular funds studied lies outside the scope of this thesis, it is a topic worth considering.  
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Since the set objective of the funds, with regard to the country and its tax payers, is to 

boost growth and innovation by increasing the supply of capital to SMEs, there is an ethi-

cal aspect related to whether they successfully do this. Additionally, their claimed role in 

complementing the market can also be addressed as an ethical issue, as it is the reason used 

by government / authorities to justify the fund’s existence. Hence, the author argues that 

the topic itself is important from both an ethical and a social aspect and that the most use-

ful interpretation of “ethical and social issues”  related to the data available is that the study 

contributes to the understanding of whether public funds are effective in fulfilling their 

goal of increasing the capital supply to SMEs.   
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8 Results  

 

As we can recall from section 2, the main research questions were:  

1 What amount of private capital is attracted to the participating EIF funds and 
to their investee companies following European Investment Fund’s fund-of-
fund investments? That is, what is the leverage effect of EIF fund-of-fund investments?  

2 What amount of private capital is attracted to the investee companies of na-
tional public funds following the fund’s investments? That is, what is the leverage 
effect direct public investment?  

3 How does the leverage effect of EIF fund-of-funds compare to that of direct 
public investments?  

 

The disposition of the result section is the flowing:  

Section 8.1 results, EIF funds (question 1). 

Section 8.2  result, national funds (question 2).  

Section 8.3     a brief comparison between results presented in the two previous sections 

(question 3).  

 

Analysis of the data is presented separately in section 9.  
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8.1 EIF Fund-of-Funds  

8.1.1 Fund Level  

 

Total EIF commitment to the funds included in the study (see section 7.2) accounts to 

EUR 358.910 million. The total AUM of the funds is EUR 2,327.403 million (March 2015). 

At the fund level, this generates a leverage effect of approximately 6.48.  

The figure below shows the capital structure graphically.  

 

Figure 1, Funding Sources, Fund Level 

 

8.1.2 Enterprise Level  

 

The leverage effect using the raw data on the sample investees at the enterprise level is 

2.61. After using Grubb’s test to exclude outliers (described in Appendix VI) the leverage 

effect is instead 2.01. Note that the Grubbs’ test is not applied at the fund level due to the 

small sample. 

Table 2 below provides a summary of the data collected at the enterprise level before ex-

clusion of outliers. A sector breakdown of the result is graphically illustrated in Figure 2. 

EIF Commitment 

Private 
Commitment 



  

 
36 

Company Idenficiation No. Sector Capital, total. EUR million Fund inv. EUR million 

44 Consumer Related 55.03 16.64

43 Consumer Related 23.70 7.50

42 Consumer Related 0.71 0.22

41 Consumer Related 17.00 5.40

37 Consumer Related 30.60 11.10

32 Consumer Related 19.40 8.30

28 Consumer Related 14.47 7.17

27 Consumer Related 11.65 5.79

24 Consumer Related 9.01 4.61

19 Consumer Related 14.88 9.45

17 Consumer Related 7.70 5.20

16 Consumer Related 30.67 23.07

14 Consumer Related 7.33 6.01

13 Consumer Related 11.00 9.20

11 Consumer Related 7.00 6.50

9 Consumer Related 3.52 3.52

5 Consumer Related 12.60 12.60

3 Consumer Related 5.24 5.24

49 ICT/Mobile 23.67 5.18

48 ICT/Mobile 2.21 0.52

46 ICT/Mobile 1.85 0.54

23 ICT/Mobile 1.65 0.87

22 ICT/Mobile 42.00 24.50

20 ICT/Mobile 0.27 0.16

15 ICT/Mobile 23.00 18.65

12 ICT/Mobile 3.90 3.40

10 ICT/Mobile 0.05 0.05

7 ICT/Mobile 12.57 12.57

1 ICT/Mobile 0.06 0.06

50 ICT/Mobile 19.98 4.20

40 ICT/Mobile 24.51 8.00

45 Industrial 3.41 1.02

35 Industrial 47.77 18.83

33 Industrial 46.87 19.71

31 Industrial 1.95 0.90

29 Industrial 2.86 1.40

25 Industrial 40.00 20.01

8 Industrial 0.36 0.36

6 Industrial 6.66 6.66

4 Industrial 21.95 21.95

52 Medical/Health Related 4.13 0.40

51 Medical/Health Related 19.33 2.15

47 Medical/Health related 34.85 9.88

39 Medical/Health related 31.20 10.30

36 Medical/Health related 4.56 1.66

30 Medical/Health Related 10.53 4.89

26 Medical/Health related 8.14 4.07

21 Medical/Health Related 21.72 13.03

18 Medical/Health related 8.77 5.86

2 Medical/Health Related 1.66 1.66

53 Other 82.00 6.34

38 Other 1.30 0.43

34 Other 0.58 0.24

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2, Leverage Effect, Enterprise Level (outliers not excluded)  
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Figure 2, Sector Breakdown 
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*note that the sample size for this group is very small (n=3).  
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8.1.3 Full Leverage Effect  

 

The full leverage effect of the FoF investments is calculated as:  

full leverage effect = leverage effect fund level × leverage effect enterprise level 

The overall results of the calculations are the following:  

Table 3, Full Leverage Effect, FoFs 

 All sample data After exclusion of  outliers at the 
enterprise level  

Fund Level Leverage  6.48 6.48 

Enterprise Level Leverage  2.61 2.01 

Full Leverage Effect  16.85 13.02 

 

8.2 National Funds  

 

The currently active national public funds have made investments of SEK 1 billion (ap-

prox. EUR 109 million). In addition to this, private investors have co-invested SEK 1.7 bil-

lion (approx. EUR 185 million) into the 267 investee companies. Total financing made 

available to the underlying investees is hence SEK 2.7 billion (approx. EUR 294 million). 

This creates a total leverage effect of 2.7.  

Figure 2 below is provided by Swedish Agency for Economic and Regional Growth7, 

(2014) and shows the co-investment statistics for the national funds. The data is systemati-

cally collected from all 267 investees.  

Figure 3 shows the private co-investment as SEK per 1 SEK of public investment for each 

of the regional funds. The data is systematically collected from all 267 investees. 

                                                 
7 Swedish name – Tillväxtverket  
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Figure 3, Leverage Effect, National Funds 

 

Figure 4, Private Investment per SEK Public Investment, National Funds 

 

 

  

Explanation of Figure: The figure shows the total investments made by the national funds and their 
co-investors, divided into three categories: Blue = EU funds; Red = national public financing; Green = 
private co-investment. “Public Funds” = blue + red area 

The black dot represents the planned total investment. All amounts (Y-axis) are in million Swedish 

Kronor (SEK). Exchange rate SEK/EUR is approximately 9.21/1, see Appendix 1.  
Source: Swedish Agency for Economic and Regional Growth / Tillväxtverket (2014) 

  

Explanation of figure: green bar = true private co-investment, black bar = planned private co-
investment. The numbers above green bars represent private co-investment in SEK per 1 SEK of 
public investment.  
Source: Swedish Agency for Economic and Regional Growth / Tillväxtverket (2014) 
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8.3 Comparison 

 

Both the national funds and the EIF fund-of-funds clearly exceed the minimum leverage 

effect of 1. They have also generated a leverage effect higher than 2, demonstrating that 

private funding is at least 50 %.  

On the enterprise level, there is a small difference in the leverage effect between the two 

groups; 2.7 of national funds compared to 2.61 of FoFs. However, this difference is not 

statistically significant (significance test is described in Appendix VIII). 

The difference in full leverage effect between FoFs and national funds is clearly existent. 

Even after exclusion of outliers the full leverage effect of EIF fund-of-funds is approxi-

mately 4.8 times higher than that of the national funds, as is shown in the graph below.  

  

Figure 5, Comparison of Full leverage Effect between National Public Funds and EIF FoFs 
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9 Analysis  

 

The results show that additional funding has been attracted to the investees after the public 

funds’ investments. Hence, the public funds in the study - both FoFs and direct investment 

funds – have had an ability to help their investees attract further funding, i.e. some level of 

catalysing effect of public investment can be observed. However, the exact amount of 

funding attracted as a direct consequence of the fund’s investment is not possible to determine 

for any of the investees, simply because such an analysis would mean investigation of a 

contra factual situation. That kind of study is very complicated to conduct, which is also 

pointed out by Swedish Agency for Growth Policy Analysis8 (2011), as we cannot know 

what financing had been attracted had the fund not invested at all. Hence, the precise cata-

lysing effect cannot be fully evaluated. This element should be kept in mind but does not 

exclude the possibility of meaningful interpretations and conclusions as a systematic com-

parison between the two investment methods can still provide valuable information on 

how different publicly supported funds influence the financing situation of Swedish SMEs.  

9.1 Comparison of the Catalysing Effects of the Different Funds 

 

Dividing the data into three groups; national funds, FoF fund level and FoF enterprise level, the 

highest leverage effect is observed at the fund level of the FoFs. In relating this to the theo-

ry of certification, it is consistent with the idea that large public institutions are effective in 

generating a certification effect and hence leverage further investments (Lerner, 2000, 2007, 

2007; del-Pachio, 2010, Leleux and Surlemont, 2003). Lerner and Watson (2007) show that 

larger institutional investments ought to be more effective as a “stamp of approval” since 

the investees generally have been subject to an extensive screening and evaluation process. 

The findings at the fund level are consistent with Lerner and Watson’s findings (2007). 

Thereby, the result indicates that public investment through FoFs is more beneficial than 

direct investment, given that the goal is to increase the capital supply to SMEs.   

In the frame of reference, certification was mainly discussed in terms of public invest-

ments.  However, the data indicates that there is a leverage effect for both public and pri-

vate institutions as an increase in the ability to attract more funding is observed also at the 

                                                 
8 Swedish name: Tillväxtanalys  
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enterprise level of the FoFs (where the investor fund itself is private and the public institu-

tion’s role as a certifier is limited).  

The data shows that the national funds attract more co-financing at the enterprise level 

than the FoFs but, as shown in Appendix VIII, the difference is not statistically significant. 

Therefore, the results suggest that no certain conclusions can be drawn regarding whether 

private or public funds are truly more effective in helping the investees attract additional 

funding. From a certification perspective, this is an interesting finding as it suggests that 

public and private funds are equally effective as a catalyser of further investments. If this 

reflects the true situation, it shows that public certification is less important than literature 

suggests and that we might be overstating the importance of direct public investment. Giv-

en the enterprise level results, I therefore suggest that the reputation and quality of the inves-

tor is what determines its ability to catalyse further funds, not whether it is public or pri-

vate. The lack of difference between the two groups proposes that there is no apparent 

benefit of direct investment in relation to the enterprise level leverage effect. A credible ar-

gument could then be that, with equal results at the enterprise level, there is no reason why 

public investors should not benefit from an “extra level” of leverage trough investing in 

FoFs.  

Disregarding the lack of statistical significance and assuming that the observed difference at 

the enterprise level does in fact exist, a potential explanation is that the investment strate-

gies and/or target areas of the two groups are somewhat different. The author suggests that 

the most important dissimilarity is that FoF funds tend to make larger (later-stage) invest-

ments than the national funds, meaning that the number of potential co-investors is lim-

ited. As the national funds often make small investments (< EUR 1 million), the number of 

institutions and individuals that are able to match the investment is relatively large, improv-

ing the odds of finding private financiers in later stages. There are two major ways of inter-

preting this. 1) The catalysing effect is larger for small investments and therefore public in-

tervention is more effective when targeted at small investments. 2) There is no need for di-

rect public investment in this target area as the supply of private capital is good anyway. 

Accordingly, good investments will be privately financed while only low-quality proposals 

are left to public funds.  

As the study does not provide any indication to which of these two is true, I will not draw 

any conclusions in this matter. However, the latter interpretation is supported by the fact 
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that public funds invest in a much larger share of their funding proposals than private VCs; 

namely approx. 8% compared to approx.1 %. (Swedish Agency for Economic and Regional 

Growth, 2014). The fact that VCs are more selective indicates that they have a higher aver-

age quality of their investment proposals.   

It is, however, important to remember that the funds may differ in social returns. The au-

thor suggest that it is feasible to assume that the national funds have a larger social impact 

in terms of positive externalities as they are obligated to invest in all parts of the country 

and according to a number of horizontal criteria. While this may lead to less financially at-

tractive investments it is likely to generate returns in terms of regional development, gender 

equality and reduction of unemployment in struggling regions.  

9.1.1 Investment Terms  

 

In addition to differences in investment size, the national funds sometimes offer better (in 

the eyes of co-investors) investment terms than private VCs, including buy-back rights and 

convertible loans. When investments are not made on equal terms, the risk level for co-

investors is decreased and private investors are thereby bearing a smaller risk than when in-

vesting in comparable companies that are not publicly backed (Swedish Agency for Eco-

nomic and Regional Growth, 2014). As shown by Cumming and MacIntosh (2001), such 

terms are effective in attracting private capital and may thus contribute to explaining the 

difference in enterprise level leverage effect. However, the overall consequences of not ap-

plying a pari passu approach can be very negative for the market as a whole (Cumming and 

MacIntosh, 2001).  

To avoid this, I suggest that public investments should be made on equal terms, even if it 

may reduce the catalysing effect. A FoF method can be effective in this aspect as the use of 

a private intermediary helps to ensure that investments are made on “market terms” but 

regulation may also be effective.   

9.1.2 Potential Bias in the Comparison  

 

As some data is secondary while other is primary, the author cannot say for sure whether 

the method of data collection used by the secondary sources and the author allows for a 

100 percent accurate comparison of the leverage effect. For example, one factor that can 
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influence the comparison is the exclusion of outliers. Among the FoF enterprises, six outli-

ers were excluded at the enterprise level. This impacted the average leverage effect by al-

most 25 percent at the enterprise level and around seven percent in total. As far as the au-

thor knows, no similar test was performed in previous research on the national funds. On 

the other hand, the methods used by the secondary sources are potentially of higher scien-

tific quality since better access to resources and less time pressure allows for a more thor-

ough research process (Salkind, 2010).  

For both national funds and FoFs there is also a potential self-interest among the fund 

managers in showing good results as it increases the credibility of their own work. This may 

be worth keeping in mind, especially in relation to ethical issues.  

9.2 Ineffectiveness due to Time Constraints  

 

After data collection, the author became aware that on the national funds there is a re-

quirement to pay back9 EU money that has not been invested at least once within a set time 

frame. Hence, there is a pressure on the managers to invest to avoid being obligated to pay 

back funds (Swedish Agency for Growth Policy Analysis, 2011). As shown by Lerner 

(2009) this rule may generate low-quality investment decisions as the personal and/or polit-

ical motivation becomes different from what’s best from an investment perspective.  There 

are no similar requirements on the fund-of-funds. Hence, the influence of time pressure on 

national funds may lead to a difference in investment quality for national funds and EIF 

FoFs, causing the attractiveness of co-investments of differ.  

9.3 The Need for Financing  

 

The effort of the managers to attract additional funding as well as the general need for 

more capital in the fund/investee is not accounted for in the study. The willingness and 

need to raise additional funding may, of course, influence the leverage effect. The high lev-

erage effect at the fund level is an example of this as VC funds often are obligated to attract 

a large amount of capital in order to operate. Likewise, a high leverage effect is observed in 

the in medical/health related investments, where a large amount of capital is often needed. 

In contrast, the lowest leverage effect is observed in “consumer related” where we can as-

                                                 
9 To the European Commission 
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sume capital requirements are on average lower due to lower R&D costs and shorter de-

velopment periods. Accordingly, we may note that it is likely that the capital requirements 

for the investees differ.  This may influence the result as some proportion of the leverage 

effect is likely to depend upon the effort put in to attract additional funding.  

On the other hand, the high leverage effect observed for medical / health related business-

es and the low leverage effect in “consumer related” enterprises may also support the idea 

that public intervention is more important in industries with high information asymmetries 

(del-Pachio, 2010; Lerner and Watson, 2007).  

Following this reasoning, the characteristics of the VC industry itself would mean that pub-

lic intervention is much more important on the fund level than on the enterprise level. As 

described above, the VC industry is based on high-risk investments with potentially high 

returns but also a high risk of losing invested capital (Amit, Brander and Zott, 1998; Ler-

ner, 2000). The knowledge and credibility of the VC team is therefore of great importance 

for the investors. Hence, I suggest that the certification by a “high-quality” investor is more 

valuable for VCs than for companies in general in helping to attract additional capital. My 

major argument is that invested amounts in VCs are often much higher than for single di-

rect investments, suggesting a more extensive screening process. Therefore, the “stamp of 

approval” is more valuable than for a company (as the invested amount and/or screening 

process are usually less extensive). This supports the previously employed argument that 

public investments have a larger positive impact when allocated trough a FoF.   
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10 Conclusion  

 

When weighing the results, the most reasonable interpretation is that public investments in 

fund-of-funds are more effective in catalysing other financing to SMEs than direct public 

investments. Following the analysis, a realistic interpretation is that the additional level in 

the fund structure offered by FoFs substantially increases private co-financing by allowing 

for a twofold catalysing effect.  Hence, the result of the study suggests that the FoF in-

vestment model is superior to direct investments with regard to increasing capital available 

to SMEs.  

Following the analysis, I suggest that public investment trough FoFs is more advantageous 

than direct investment in leveraging public investments and in limiting the crowding out ef-

fect. Hence, given that the major goal is to increase capital supply, public authorities should 

aim to use a FoF method rather than direct investments, the major reasons being:  

- FoFs are more effective in increasing the capital supply to SMEs in the market 

as they have a higher full leverage effect.   

- Public investments have a higher catalysing effect on the fund level than on the 

enterprise level. Hence, EUR 1 invested at the fund level has a larger positive 

impact than EUR 1 invested at the enterprise level.   

- Private VC funds usually have more experienced investors than public funds. 

They also and have very good knowledge of the market(s) in which they invest. 

Hence, the investment quality of private VC investments is (generally) higher 

than that of direct public investments. Public authorities should therefore “free 

ride” on private VCs’ expertise rather than setting up own structures. 
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11 Limitations and Suggestions of Further Research  

 

First of all, the author wants to emphasize that the conclusions drawn are based only on the 

ability of the fund’s to catalyse further investments. Social returns are not taken into account. I 

therefore want to acknowledge that the national initiatives probably are more effective in 

generating positive returns in the form of, for example, regional development. Therefore, 

the reader should remember that the conclusions drawn and advice given relates exclusively 

to the catalysing effect.  

With this said, there are many aspect that would be interesting to research further. Except 

overall social impact, the following aspects are in need of evaluation.   

 

11.1 The Crowding Out Effect  

 

This thesis does not evaluate the crowding out effect of the initiatives studied. Neither does 

it evaluate the potential difference in crowding out effect between various public funds or 

investment methods. Hence, a high leverage effect is intuitively interpreted as positive in 

the context of the study. It is, however, worth noting that a high leverage may also imply 

that there is no need for public intervention as the supply of private capital apparently is 

quite good.  To evaluate this aspect, the author identifies a need to investigate the overall 

ability of SMEs within the market to attract funding, i.e. not only with focus on public 

funding.  Through such a study, attention could be paid to how public investments influ-

ence other investors and thereby the issue of crowding out could be addressed.   

11.2 The “True” Leverage Effect  

 

To come closer to the determination of the “true” leverage/catalysing effect, in the sense 

of the amount of capital attracted as a direct consequence of the public investment, there is a 

need to approach the topic by another method than the one used in this thesis. As men-

tioned before, there are difficulties related to evaluating a contra factual situation and a pre-

cise calculation on the impact of investment is therefore not possible at all. However, as 

described in the methodology section, a triangulation approach might be good to increase 

the understanding as it allows for a combined use of quantity and quality research methods. 
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Hence, it would make a combined use of investment data and in-depth interviews with the 

funds/investees possible which would allow for exclusion of other variables influencing the 

funding. Thereby an estimation of the true influence could be computed.  

As can be seen in the interview guide, the author did indeed ask the interviewees to reflect 

on the fund’s influence on their ability to attract capital. However, since this was not the 

key question, the author did not aim to systematically collect, organize or classify the an-

swers. Hence, no meaningful interpretation could be done except for support of the exist-

ence of a catalysing effect (i.e. not the amount). Additionally, the author’s experience sup-

port of the idea that the topic is very difficult to research; many managers found it hard to 

compare their reality to one that never existed and did not want to estimate the influence in 

numbers. 
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Appendix I: Currency Exchange Rate  

For some calculations, a conversion between SEK and EUR has been necessary, for exam-

ple when a portfolio company has a financial statement denoted in SEK while the fund de-

notes investments in EUR. As the SEK/EUR exchange rate is not fixed, the exact relation-

ship between fund investment and total capital available to the firm in such cases is contin-

uously changing. Hence, the rate used is calculated as an average of the daily exchange rates 

over the period 2000-01-01 to 2014-12-31 (based on data from Nasdaq OMX Stockholm 

AB, collected via Riksbanken, 2015). The time period was chosen deliberately to cover all 

investee company investments made by the funds included in the study.  

The average exchange rate based on this data is defined as 9.21 SEK = 1 EUR.  

For simplicity, the graph below shows the average yearly exchange rates (rather than daily).  

 

Source: NASDAQ OMX Stockholm AB, downloaded via Riksbank.se (2015).  
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Appendix II: Investment Structures 

Fund of Fund  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Private Inv. 

Private Inv. 

Portfolio Companies  

Private Inv. 

Private Inv. 

VC Fund 
1 

VC Fund 
2 

VC Fund 
3 

Public VC  

Explanation: dotted red line represents the distinction between the “Fund Level” and the “Enterprise Level”. 
Inv. = investment. 

The public fund invests in a number of private VC funds which also attract other investors. These funds then 
invest in different portfolio companies, possibly together with other co-investors.   

Figure 6, Fund-of-Fund Structure 
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Direct Investment  
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Figure 7, Structure of Direct Investment.  
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Appendix III: Almi Invest Regional Division   

      

Source: Tillväxtverket (2014) 

 

 

Figure 8, Regional Division of National Public Funds in Sweden 
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Appendix IV: National Funds (Excluding Almi Invest)  

Information on Almi Invest is included in the Frame of Reference (Section 6.4.3) as they are the major na-
tional fund.  

Partnerskapsfond Mittsverige (Saminvest) 

Partnerskapsfond Mittsverige has AUM of SEK 120 million (~€ 13 m) which is to be fully 

invested by 2015-09-30. Private co-investments of at least 50 percent are required for each 

investee investment. Co-investments are always made on equal terms with the other inves-

tor(s) which may be other venture capital funds, companies or individuals (Business An-

gels). The focus region is middle Sweden.  

Source: Saminvest (2015) 

Sydsvensk Entreprenörskapsfond I and II 

Having previously been operated separately, SEF I and SEF II are now merged into one 

fund structure. The fund invests in technology companies in the seed and start-up phases 

located in southern Sweden. Fund I is allowed to make investments without a private co-

investor as long as the investment amount does not exceed EUR 1 million while SEF II 

regulation requires co-investments of 50 percent or more. The focus region is southern 

Sweden. 

Source: Tillväxtverket (2014)  

Partnerinvest i Norr AB 

Partnerinvest i Norr AB is focussed on northern Sweden and has a total committed capital 

of around SEK 180 million (~€19.5 m). Investments are made in all sectors and the initial 

investment is in the range SEK 1-4 million (~€ 100 k – 430 k), with maximal commitment 

for each investee over investment cycle of SEK 15 million (~ €1.63 m).  Private co-

financing of at least 50 percent is required and investors can be both institutional investors 

and private Business Angels. The focus region is northern Sweden.  

Source: Partnerinvest i Norr (2015) 
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Mittkapital i Jämtland och Västernorrland  

Mittkapital is focussed on Swedish regions Jämtland and Västernorrland (middle/north – 

western country parts) and has a total AUM of SEK 180 million (~ €19.5 m). Investments 

are made in seed and start-up phases; focussing on the forest industry, tourism and con-

sumer goods. Investment in each investee range from SEK 0.3 to 20 million (~ €30 k – 

2.17 m) over the investment cycle.  

This fund differs from the above in that it does not have any requirements regarding pri-

vate co-investment. The fund is, however, aiming to attract private co-investors and has 

historically successfully been doing so. 

Source: Mittkapital i Jämtland och Västernorrland (2015), Tillväxtverket (2014).  
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Appendix V: Grubbs Test for Identification of Data 
Outliers  

The test for outliers designed by Grubbs’ (1950) is based on the student’s t-distribution and 
detects one outlier at a time. Data is assumed to follow a normal distribution.  

The test is set up as:  

H0: There are no data outliers in the data set  

H1: There is least one outlier in the data set  

As there are no observed leverage values below one and thereby no chance of minimum 
outliers, the test used in this thesis is conducted as a one-sided test. The test statistic, G, for 
testing if a maximum value is an outlier is calculated as:   

𝐺 = (Ymax − �̅�) / 𝑠  

Where  

Ymax is the maximum of the observed values (leverage values in the case of this 
study) 

�̅� is the average of all observed Y  

s is the standard deviation of the sample.  

The H0 hypothesis is rejected if 

𝐺 >
𝑛 − 1

√𝑛
√

𝑡2
𝛼/𝑛,𝑛−2

𝑛 − 2 + 𝑡2𝛼
𝑛

,𝑛−2

 

 

Where  

 n is the sample size 

𝑡2
𝛼/𝑛,𝑛−2 is the upper critical value from the t-distribution with n-2 degrees of 

freedom and a significance level of α 

 

The Grubbs’ test identifies outliers one at a time. Hence, the test is repeated with a new 
mean and new standard deviation for the remaining observations until no outliers are iden-
tified.  

Below follows the data used in each test. The outlier marked in grey in test (I) excluded in 

test (II) and so forth until no outliers could be identified. The significance level, α, is set to 
99 %.  

Standard deviation is calculated using MS Excel’s formula =STDDEV.S. 

Student’s t-distribution is provided in Appendix VI 
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Company Sector Capital, total. EUR million Fund inv. EUR million Leverage, X G 1 = Outlier 

53 Other 82.00 6.34 12.93 4.5238 1

52 Medical/Health Related 4.13 0.40 10.43 3.4256 1

51 Medical/Health Related 19.33 2.15 9.00 2.8001 1

50 ICT/Mobile 19.98 4.20 4.76 0.9413 0

49 ICT/Mobile 23.67 5.18 4.57 0.8601 0

48 ICT/Mobile 2.21 0.52 4.23 0.7093 0

47 Medical/Health related 34.85 9.88 3.53 0.4026 0

46 ICT/Mobile 1.85 0.54 3.40 0.3467 0

45 Industrial 3.41 1.02 3.34 0.3206 0

44 Consumer Related 55.03 16.64 3.31 0.3060 0

43 Consumer Related 23.70 7.50 3.16 0.2416 0

42 Consumer Related 0.71 0.22 3.16 0.2404 0

41 Consumer Related 17.00 5.40 3.15 0.2364 0

40 ICT/Mobile 24.51 8.00 3.06 0.1990 0

39 Medical/Health related 31.20 10.30 3.03 0.1842 0

38 Other 1.30 0.43 3.00 0.1714 0

37 Consumer Related 30.60 11.10 2.76 0.0648 0

36 Medical/Health related 4.56 1.66 2.74 0.0595 0

35 Industrial 47.77 18.83 2.54 -0.0314 0

34 Other 0.58 0.24 2.40 -0.0911 0

33 Industrial 46.87 19.71 2.38 -0.1009 0

32 Consumer Related 19.40 8.30 2.34 -0.1189 0

31 Industrial 1.95 0.90 2.18 -0.1871 0

30 Medical/Health Related 10.53 4.89 2.16 -0.1986 0

29 Industrial 2.86 1.40 2.04 -0.2498 0

28 Consumer Related 14.47 7.17 2.02 -0.2589 0

27 Consumer Related 11.65 5.79 2.01 -0.2610 0

26 Medical/Health related 8.14 4.07 2.00 -0.2668 0

25 Industrial 40.00 20.01 2.00 -0.2670 0

24 Consumer Related 9.01 4.61 1.95 -0.2865 0

23 ICT/Mobile 1.65 0.87 1.90 -0.3106 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3920 0

21 Medical/Health Related 21.72 13.03 1.67 -0.4128 0

20 ICT/Mobile 0.27 0.16 1.67 -0.4128 0

19 Consumer Related 14.88 9.45 1.57 -0.4531 0

18 Medical/Health related 8.77 5.86 1.50 -0.4875 0

17 Consumer Related 7.70 5.20 1.48 -0.4943 0

16 Consumer Related 30.67 23.07 1.33 -0.5606 0

15 ICT/Mobile 23.00 18.65 1.23 -0.6030 0

14 Consumer Related 7.33 6.01 1.22 -0.6084 0

13 Consumer Related 11.00 9.20 1.20 -0.6192 0

12 ICT/Mobile 3.90 3.40 1.15 -0.6405 0

11 Consumer Related 7.00 6.50 1.08 -0.6713 0

10 ICT/Mobile 0.05 0.05 1.00 -0.7044 0

9 Consumer Related 3.52 3.52 1.00 -0.7048 0

8 Industrial 0.36 0.36 1.00 -0.7050 0

7 ICT/Mobile 12.57 12.57 1.00 -0.7050 0

6 Industrial 6.66 6.66 1.00 -0.7050 0

5 Consumer Related 12.60 12.60 1.00 -0.7050 0

4 Industrial 21.95 21.95 1.00 -0.7050 0

3 Consumer Related 5.24 5.24 1.00 -0.7050 0

2 Medical/Health Related 1.66 1.66 1.00 -0.7050 0

1 ICT/Mobile 0.06 0.06 1.00 -0.7050 0

STD.DEV 2.2820

AVERAGE 2.6088

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 53.0000

Critical value, Grubbs. 2.2779

Table 4, Grubbs Test I 
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Company Sector Capital, total. EUR million Fund inv. EUR million Leverage, X G Outlier = 1 

52 Medical/Health Related 4.13 0.40 10.43 4.4951 1

51 Medical/Health Related 19.33 2.15 9.00 3.6947 1

50 ICT/Mobile 19.98 4.20 4.76 1.3159 0

49 ICT/Mobile 23.67 5.18 4.57 1.2120 0

48 ICT/Mobile 2.21 0.52 4.23 1.0190 0

47 Medical/Health related 34.85 9.88 3.53 0.6265 0

46 ICT/Mobile 1.85 0.54 3.40 0.5550 0

45 Industrial 3.41 1.02 3.34 0.5216 0

44 Consumer Related 55.03 16.64 3.31 0.5029 0

43 Consumer Related 23.70 7.50 3.16 0.4204 0

42 Consumer Related 0.71 0.22 3.16 0.4190 0

41 Consumer Related 17.00 5.40 3.15 0.4138 0

40 ICT/Mobile 24.51 8.00 3.06 0.3660 0

39 Medical/Health related 31.20 10.30 3.03 0.3471 0

38 Other 1.30 0.43 3.00 0.3307 0

37 Consumer Related 30.60 11.10 2.76 0.1943 0

36 Medical/Health related 4.56 1.66 2.74 0.1875 0

35 Industrial 47.77 18.83 2.54 0.0712 0

34 Other 0.58 0.24 2.40 -0.0052 0

33 Industrial 46.87 19.71 2.38 -0.0178 0

32 Consumer Related 19.40 8.30 2.34 -0.0409 0

31 Industrial 1.95 0.90 2.18 -0.1281 0

30 Medical/Health Related 10.53 4.89 2.16 -0.1428 0

29 Industrial 2.86 1.40 2.04 -0.2083 0

28 Consumer Related 14.47 7.17 2.02 -0.2201 0

27 Consumer Related 11.65 5.79 2.01 -0.2227 0

26 Medical/Health related 8.14 4.07 2.00 -0.2301 0

25 Industrial 40.00 20.01 2.00 -0.2304 0

24 Consumer Related 9.01 4.61 1.95 -0.2554 0

23 ICT/Mobile 1.65 0.87 1.90 -0.2861 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3903 0

21 Medical/Health Related 21.72 13.03 1.67 -0.4170 0

20 ICT/Mobile 0.27 0.16 1.67 -0.4170 0

19 Consumer Related 14.88 9.45 1.57 -0.4686 0

18 Medical/Health related 8.77 5.86 1.50 -0.5125 0

17 Consumer Related 7.70 5.20 1.48 -0.5212 0

16 Consumer Related 30.67 23.07 1.33 -0.6061 0

15 ICT/Mobile 23.00 18.65 1.23 -0.6603 0

14 Consumer Related 7.33 6.01 1.22 -0.6673 0

13 Consumer Related 11.00 9.20 1.20 -0.6811 0

12 ICT/Mobile 3.90 3.40 1.15 -0.7084 0

11 Consumer Related 7.00 6.50 1.08 -0.7477 0

10 ICT/Mobile 0.05 0.05 1.00 -0.7901 0

9 Consumer Related 3.52 3.52 1.00 -0.7907 0

8 Industrial 0.36 0.36 1.00 -0.7908 0

7 ICT/Mobile 12.57 12.57 1.00 -0.7908 0

6 Industrial 6.66 6.66 1.00 -0.7908 0

5 Consumer Related 12.60 12.60 1.00 -0.7908 0

4 Industrial 21.95 21.95 1.00 -0.7908 0

3 Consumer Related 5.24 5.24 1.00 -0.7908 0

2 Medical/Health Related 1.66 1.66 1.00 -0.7908 0

1 ICT/Mobile 0.06 0.06 1.00 -0.7908 0

STD.DEV 1.7832

AVERAGE 2.4102

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 52.0000

Critical value, Grubbs. 2.2756

Table 5, Grubbs Test II 
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Company Sector Capital, total. EUR million Fund inv. EUR million Leverage, X G Outlier = 1

51 Medical/Health Related 19.33 2.15 9.00 4.8516 1

50 ICT/Mobile 19.98 4.20 4.76 1.8007 0

49 ICT/Mobile 23.67 5.18 4.57 1.6674 0

48 ICT/Mobile 2.21 0.52 4.23 1.4200 0

47 Medical/Health related 34.85 9.88 3.53 0.9166 0

46 ICT/Mobile 1.85 0.54 3.40 0.8249 0

45 Industrial 3.41 1.02 3.34 0.7820 0

44 Consumer Related 55.03 16.64 3.31 0.7581 0

43 Consumer Related 23.70 7.50 3.16 0.6523 0

42 Consumer Related 0.71 0.22 3.16 0.6504 0

41 Consumer Related 17.00 5.40 3.15 0.6437 0

40 ICT/Mobile 24.51 8.00 3.06 0.5824 0

39 Medical/Health related 31.20 10.30 3.03 0.5581 0

38 Other 1.30 0.43 3.00 0.5372 0

37 Consumer Related 30.60 11.10 2.76 0.3623 0

36 Medical/Health related 4.56 1.66 2.74 0.3535 0

35 Industrial 47.77 18.83 2.54 0.2044 0

34 Other 0.58 0.24 2.40 0.1063 0

33 Industrial 46.87 19.71 2.38 0.0902 0

32 Consumer Related 19.40 8.30 2.34 0.0606 0

31 Industrial 1.95 0.90 2.18 -0.0513 0

30 Medical/Health Related 10.53 4.89 2.16 -0.0701 0

29 Industrial 2.86 1.40 2.04 -0.1541 0

28 Consumer Related 14.47 7.17 2.02 -0.1692 0

27 Consumer Related 11.65 5.79 2.01 -0.1726 0

26 Medical/Health related 8.14 4.07 2.00 -0.1820 0

25 Industrial 40.00 20.01 2.00 -0.1824 0

24 Consumer Related 9.01 4.61 1.95 -0.2145 0

23 ICT/Mobile 1.65 0.87 1.90 -0.2539 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3875 0

21 Medical/Health Related 21.72 13.03 1.67 -0.4218 0

20 ICT/Mobile 0.27 0.16 1.67 -0.4218 0

19 Consumer Related 14.88 9.45 1.57 -0.4879 0

18 Medical/Health related 8.77 5.86 1.50 -0.5443 0

17 Consumer Related 7.70 5.20 1.48 -0.5555 0

16 Consumer Related 30.67 23.07 1.33 -0.6643 0

15 ICT/Mobile 23.00 18.65 1.23 -0.7338 0

14 Consumer Related 7.33 6.01 1.22 -0.7427 0

13 Consumer Related 11.00 9.20 1.20 -0.7605 0

12 ICT/Mobile 3.90 3.40 1.15 -0.7955 0

11 Consumer Related 7.00 6.50 1.08 -0.8459 0

10 ICT/Mobile 0.05 0.05 1.00 -0.9003 0

9 Consumer Related 3.52 3.52 1.00 -0.9010 0

8 Industrial 0.36 0.36 1.00 -0.9012 0

7 ICT/Mobile 12.57 12.57 1.00 -0.9012 0

6 Industrial 6.66 6.66 1.00 -0.9012 0

5 Consumer Related 12.60 12.60 1.00 -0.9012 0

4 Industrial 21.95 21.95 1.00 -0.9012 0

3 Consumer Related 5.24 5.24 1.00 -0.9012 0

2 Medical/Health Related 1.66 1.66 1.00 -0.9012 0

1 ICT/Mobile 0.06 0.06 1.00 -0.9012 0

STD.DEV 1.3904

AVERAGE 2.2531

Critical value, t-distriution. One sided at α 0.9 for n of 50 2.4030

n 51.0000

Critical value, Grubbs. 2.2733

Table 6, Grubbs Test III 
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STD.DEV 1.0127

AVERAGE 2.1182

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 50.0000

Critical value, Grubbs. 2.2708

Company Sector Capital, total. EUR million Fund inv. EUR million Leverage, X G Outlier = 1

50 ICT/Mobile 19.98 4.20 4.76 2.6056 1

49 ICT/Mobile 23.67 5.18 4.57 2.4226 1

48 ICT/Mobile 2.21 0.52 4.23 2.0829 0

47 Medical/Health related 34.85 9.88 3.53 1.3917 0

46 ICT/Mobile 1.85 0.54 3.40 1.2658 0

45 Industrial 3.41 1.02 3.34 1.2070 0

44 Consumer Related 55.03 16.64 3.31 1.1741 0

43 Consumer Related 23.70 7.50 3.16 1.0288 0

42 Consumer Related 0.71 0.22 3.16 1.0263 0

41 Consumer Related 17.00 5.40 3.15 1.0171 0

40 ICT/Mobile 24.51 8.00 3.06 0.9329 0

39 Medical/Health related 31.20 10.30 3.03 0.8996 0

38 Other 1.30 0.43 3.00 0.8708 0

37 Consumer Related 30.60 11.10 2.76 0.6306 0

36 Medical/Health related 4.56 1.66 2.74 0.6186 0

35 Industrial 47.77 18.83 2.54 0.4138 0

34 Other 0.58 0.24 2.40 0.2792 0

33 Industrial 46.87 19.71 2.38 0.2571 0

32 Consumer Related 19.40 8.30 2.34 0.2164 0

31 Industrial 1.95 0.90 2.18 0.0629 0

30 Medical/Health Related 10.53 4.89 2.16 0.0369 0

29 Industrial 2.86 1.40 2.04 -0.0784 0

28 Consumer Related 14.47 7.17 2.02 -0.0991 0

27 Consumer Related 11.65 5.79 2.01 -0.1037 0

26 Medical/Health related 8.14 4.07 2.00 -0.1167 0

25 Industrial 40.00 20.01 2.00 -0.1172 0

24 Consumer Related 9.01 4.61 1.95 -0.1613 0

23 ICT/Mobile 1.65 0.87 1.90 -0.2154 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3988 0

21 Medical/Health Related 21.72 13.03 1.67 -0.4459 0

20 ICT/Mobile 0.27 0.16 1.67 -0.4459 0

19 Consumer Related 14.88 9.45 1.57 -0.5367 0

18 Medical/Health related 8.77 5.86 1.50 -0.6141 0

17 Consumer Related 7.70 5.20 1.48 -0.6294 0

16 Consumer Related 30.67 23.07 1.33 -0.7789 0

15 ICT/Mobile 23.00 18.65 1.23 -0.8743 0

14 Consumer Related 7.33 6.01 1.22 -0.8866 0

13 Consumer Related 11.00 9.20 1.20 -0.9110 0

12 ICT/Mobile 3.90 3.40 1.15 -0.9590 0

11 Consumer Related 7.00 6.50 1.08 -1.0282 0

10 ICT/Mobile 0.05 0.05 1.00 -1.1029 0

9 Consumer Related 3.52 3.52 1.00 -1.1039 0

8 Industrial 0.36 0.36 1.00 -1.1042 0

7 ICT/Mobile 12.57 12.57 1.00 -1.1042 0

6 Industrial 6.66 6.66 1.00 -1.1042 0

5 Consumer Related 12.60 12.60 1.00 -1.1042 0

4 Industrial 21.95 21.95 1.00 -1.1042 0

3 Consumer Related 5.24 5.24 1.00 -1.1042 0

2 Medical/Health Related 1.66 1.66 1.00 -1.1042 0

1 ICT/Mobile 0.06 0.06 1.00 -1.1042 0

Table 7, Grubbs Test IV 
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Company Sector Capital, total. EUR million Fund inv. EUR million Leverage, X G Outlier =1

49 ICT/Mobile 23.67 5.18 4.57 2.6444 1

48 ICT/Mobile 2.21 0.52 4.23 2.2816 1

47 Medical/Health related 34.85 9.88 3.53 1.5433 0

46 ICT/Mobile 1.85 0.54 3.40 1.4088 0

45 Industrial 3.41 1.02 3.34 1.3460 0

44 Consumer Related 55.03 16.64 3.31 1.3108 0

43 Consumer Related 23.70 7.50 3.16 1.1557 0

42 Consumer Related 0.71 0.22 3.16 1.1530 0

41 Consumer Related 17.00 5.40 3.15 1.1432 0

40 ICT/Mobile 24.51 8.00 3.06 1.0532 0

39 Medical/Health related 31.20 10.30 3.03 1.0177 0

38 Other 1.30 0.43 3.00 0.9869 0

37 Consumer Related 30.60 11.10 2.76 0.7304 0

36 Medical/Health related 4.56 1.66 2.74 0.7176 0

35 Industrial 47.77 18.83 2.54 0.4988 0

34 Other 0.58 0.24 2.40 0.3550 0

33 Industrial 46.87 19.71 2.38 0.3314 0

32 Consumer Related 19.40 8.30 2.34 0.2880 0

31 Industrial 1.95 0.90 2.18 0.1239 0

30 Medical/Health Related 10.53 4.89 2.16 0.0962 0

29 Industrial 2.86 1.40 2.04 -0.0270 0

28 Consumer Related 14.47 7.17 2.02 -0.0490 0

27 Consumer Related 11.65 5.79 2.01 -0.0540 0

26 Medical/Health related 8.14 4.07 2.00 -0.0678 0

25 Industrial 40.00 20.01 2.00 -0.0684 0

24 Consumer Related 9.01 4.61 1.95 -0.1154 0

23 ICT/Mobile 1.65 0.87 1.90 -0.1733 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3692 0

21 Medical/Health Related 21.72 13.03 1.67 -0.4194 0

20 ICT/Mobile 0.27 0.16 1.67 -0.4194 0

19 Consumer Related 14.88 9.45 1.57 -0.5164 0

18 Medical/Health related 8.77 5.86 1.50 -0.5991 0

17 Consumer Related 7.70 5.20 1.48 -0.6155 0

16 Consumer Related 30.67 23.07 1.33 -0.7752 0

15 ICT/Mobile 23.00 18.65 1.23 -0.8770 0

14 Consumer Related 7.33 6.01 1.22 -0.8902 0

13 Consumer Related 11.00 9.20 1.20 -0.9162 0

12 ICT/Mobile 3.90 3.40 1.15 -0.9675 0

11 Consumer Related 7.00 6.50 1.08 -1.0415 0

10 ICT/Mobile 0.05 0.05 1.00 -1.1213 0

9 Consumer Related 3.52 3.52 1.00 -1.1223 0

8 Industrial 0.36 0.36 1.00 -1.1226 0

7 ICT/Mobile 12.57 12.57 1.00 -1.1226 0

6 Industrial 6.66 6.66 1.00 -1.1226 0

5 Consumer Related 12.60 12.60 1.00 -1.1226 0

4 Industrial 21.95 21.95 1.00 -1.1226 0

3 Consumer Related 5.24 5.24 1.00 -1.1226 0

2 Medical/Health Related 1.66 1.66 1.00 -1.1226 0

1 ICT/Mobile 0.06 0.06 1.00 -1.1226 0

STD.DEV 0.9481

AVERAGE 2.0643

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 49.0000

Critical value, Grubbs. 2.2682

Table 8, Grubbs Test V 
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Company Sector Capital, total. EUR million Fund inv. EUR millionLeverage, X G Outlier = 1

48 ICT/Mobile 2.21 0.52 4.23 2.5061 1

47 Medical/Health related 34.85 9.88 3.53 1.7143 0

46 ICT/Mobile 1.85 0.54 3.40 1.5701 0

45 Industrial 3.41 1.02 3.34 1.5027 0

44 Consumer Related 55.03 16.64 3.31 1.4650 0

43 Consumer Related 23.70 7.50 3.16 1.2986 0

42 Consumer Related 0.71 0.22 3.16 1.2957 0

41 Consumer Related 17.00 5.40 3.15 1.2852 0

40 ICT/Mobile 24.51 8.00 3.06 1.1887 0

39 Medical/Health related 31.20 10.30 3.03 1.1505 0

38 Other 1.30 0.43 3.00 1.1176 0

37 Consumer Related 30.60 11.10 2.76 0.8424 0

36 Medical/Health related 4.56 1.66 2.74 0.8287 0

35 Industrial 47.77 18.83 2.54 0.5941 0

34 Other 0.58 0.24 2.40 0.4398 0

33 Industrial 46.87 19.71 2.38 0.4145 0

32 Consumer Related 19.40 8.30 2.34 0.3680 0

31 Industrial 1.95 0.90 2.18 0.1920 0

30 Medical/Health Related 10.53 4.89 2.16 0.1623 0

29 Industrial 2.86 1.40 2.04 0.0302 0

28 Consumer Related 14.47 7.17 2.02 0.0065 0

27 Consumer Related 11.65 5.79 2.01 0.0012 0

26 Medical/Health related 8.14 4.07 2.00 -0.0137 0

25 Industrial 40.00 20.01 2.00 -0.0143 0

24 Consumer Related 9.01 4.61 1.95 -0.0647 0

23 ICT/Mobile 1.65 0.87 1.90 -0.1268 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3369 0

21 Medical/Health Related 21.72 13.03 1.67 -0.3907 0

20 ICT/Mobile 0.27 0.16 1.67 -0.3907 0

19 Consumer Related 14.88 9.45 1.57 -0.4948 0

18 Medical/Health related 8.77 5.86 1.50 -0.5835 0

17 Consumer Related 7.70 5.20 1.48 -0.6010 0

16 Consumer Related 30.67 23.07 1.33 -0.7723 0

15 ICT/Mobile 23.00 18.65 1.23 -0.8815 0

14 Consumer Related 7.33 6.01 1.22 -0.8956 0

13 Consumer Related 11.00 9.20 1.20 -0.9236 0

12 ICT/Mobile 3.90 3.40 1.15 -0.9785 0

11 Consumer Related 7.00 6.50 1.08 -1.0579 0

10 ICT/Mobile 0.05 0.05 1.00 -1.1435 0

9 Consumer Related 3.52 3.52 1.00 -1.1445 0

8 Industrial 0.36 0.36 1.00 -1.1449 0

7 ICT/Mobile 12.57 12.57 1.00 -1.1449 0

6 Industrial 6.66 6.66 1.00 -1.1449 0

5 Consumer Related 12.60 12.60 1.00 -1.1449 0

4 Industrial 21.95 21.95 1.00 -1.1449 0

3 Consumer Related 5.24 5.24 1.00 -1.1449 0

2 Medical/Health Related 1.66 1.66 1.00 -1.1449 0

1 ICT/Mobile 0.06 0.06 1.00 -1.1449 0

STD.DEV 0.8840

AVERAGE 2.0121

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 48.0000

Critical value, Grubbs. 2.2655

Table 9, Grubbs Test VI 
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 No outliers identified. No need for further exclusions.  
 

STD.DEV 0.8303

AVERAGE 1.9649

Critical value, t-distriution. One sided at α 0.99 for n of 50 2.4030

n 47.0000

Critical value, Grubbs. 2.2628

Company Sector Capital, total. FUR million Fund inv. EUR million Leverage, X G Outlier = 1

47 Medical/Health related 34.85 9.88 3.53 1.8818 0

46 ICT/Mobile 1.85 0.54 3.40 1.7283 0

45 Industrial 3.41 1.02 3.34 1.6565 0

44 Consumer Related 55.03 16.64 3.31 1.6164 0

43 Consumer Related 23.70 7.50 3.16 1.4392 0

42 Consumer Related 0.71 0.22 3.16 1.4362 0

41 Consumer Related 17.00 5.40 3.15 1.4250 0

40 ICT/Mobile 24.51 8.00 3.06 1.3223 0

39 Medical/Health related 31.20 10.30 3.03 1.2816 0

38 Other 1.30 0.43 3.00 1.2465 0

37 Consumer Related 30.60 11.10 2.76 0.9536 0

36 Medical/Health related 4.56 1.66 2.74 0.9390 0

35 Industrial 47.77 18.83 2.54 0.6892 0

34 Other 0.58 0.24 2.40 0.5250 0

33 Industrial 46.87 19.71 2.38 0.4981 0

32 Consumer Related 19.40 8.30 2.34 0.4485 0

31 Industrial 1.95 0.90 2.18 0.2612 0

30 Medical/Health Related 10.53 4.89 2.16 0.2296 0

29 Industrial 2.86 1.40 2.04 0.0889 0

28 Consumer Related 14.47 7.17 2.02 0.0637 0

27 Consumer Related 11.65 5.79 2.01 0.0580 0

26 Medical/Health related 8.14 4.07 2.00 0.0422 0

25 Industrial 40.00 20.01 2.00 0.0416 0

24 Consumer Related 9.01 4.61 1.95 -0.0121 0

23 ICT/Mobile 1.65 0.87 1.90 -0.0782 0

22 ICT/Mobile 42.00 24.50 1.71 -0.3019 0

21 Medical/Health Related 21.72 13.03 1.67 -0.3592 0

20 ICT/Mobile 0.27 0.16 1.67 -0.3592 0

19 Consumer Related 14.88 9.45 1.57 -0.4700 0

18 Medical/Health related 8.77 5.86 1.50 -0.5644 0

17 Consumer Related 7.70 5.20 1.48 -0.5831 0

16 Consumer Related 30.67 23.07 1.33 -0.7654 0

15 ICT/Mobile 23.00 18.65 1.23 -0.8817 0

14 Consumer Related 7.33 6.01 1.22 -0.8967 0

13 Consumer Related 11.00 9.20 1.20 -0.9265 0

12 ICT/Mobile 3.90 3.40 1.15 -0.9850 0

11 Consumer Related 7.00 6.50 1.08 -1.0695 0

10 ICT/Mobile 0.05 0.05 1.00 -1.1606 0

9 Consumer Related 3.52 3.52 1.00 -1.1617 0

8 Industrial 0.36 0.36 1.00 -1.1621 0

7 ICT/Mobile 12.57 12.57 1.00 -1.1621 0

6 Industrial 6.66 6.66 1.00 -1.1621 0

5 Consumer Related 12.60 12.60 1.00 -1.1621 0

4 Industrial 21.95 21.95 1.00 -1.1621 0

3 Consumer Related 5.24 5.24 1.00 -1.1621 0

2 Medical/Health Related 1.66 1.66 1.00 -1.1621 0

1 ICT/Mobile 0.06 0.06 1.00 -1.1621 0

Table 10, Grubbs Test VII 
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Appendix VI: Student’s t-distribution  

Table 11, student's t-distribution 

Source: E. T. Federighi. (1959). Extended Tables of the Percentage Points of Student's t-
Distribution. Journal of the American Statistical Association. Vol. 54, No. 287, 683-688. 
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Appendix VII, Interview Guide  

Below the questions which the author aimed to answer in the contact with the investees are 
presented. The interviews were semi-structured and the specifics may therefore have been 
somewhat different for the different investees. A copy of the Excel template used to organ-
ize the financing information for each investee is also provided below. 

Key questions:  

 What investments has (name of fund) made in (name of company)?  

- Please provide the invested amount(s) and the dates for the investment(s).  

- Provide information on the type of investment (equity, convertible loan etc.)  

 

 What other funding have you attracted after that investment?  

- Specify the amount(s) and the date(s) of the capital injection(s).  

- Specify the type of capital (new owners, loans, guarantees etc.) 

- Any additional information? (For example; who are the owners? Changes of 

structure etc.) 

Secondary questions / if possible:  

 Please reflect upon how the investment by (name of fund) has influenced your com-

pany?  

- Their role in attracting the additional capital (if any)?  

- Helpful in other ways? (Structure of company, management etc.)  

- Have you had any negative experiences related to (name of fund)’s investment?  

 

Figure 9, Excel File for Collection of Financing Data 

 

 

Fund name of fund

Company name of comany 

Currency SEK/EUR/USD etc. 

Date Amount Type (equity, loan etc.) Date Amount Type (equity, loan etc.) 

Other financing Fund contribution 
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Appendix VIII, Test for Statistical Significance  

Is the difference in leverage effect between FoFs and national funds at the enter-

prise level statistically significant?   

To test whether the observed difference between the enterprise level leverage effect of 

FoFs and national funds is statistically significant, I set:  

H0: there is no difference, i.e.  �̅�1 = �̅�2  

H1: there is a difference, i.e. �̅�1 ≠ �̅�2 

The test statistic used for the significance test is the following:  

𝑡 =
�̅�1 − �̅�2 − 𝛥

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 

Where  

�̅�1 and �̅�2 are the means of the two samples. 

Δ is the hypothesized difference between the population means. In this test,  Δ is 

equal to zero.  

s1 and s2 are the standard deviations of the two samples 

n 1and n 2 are the number of observations in the two samples.  

Table 12, Data for significance test 

 �̅� s n 

FoF  2.61 2.282 53 

Direct investment 2.7 0.409434 11 

The number of degrees of freedom for the problem is the smaller of n1– 1 and n2– 1. 

Hence, df = 10 in this test. 

Table 13, Critical values 

α  Critical value (two-tailed test with df = 10) 

0.95 ±2.228 

0.99 ±3.169 

 

The t-statistic based on this data is 0.2975. Hence, the null hypothesis cannot be rejected at 
the α=0.95 or the α=0.99 confidence level since the t-statistic does not fall in the rejection 
region:  
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-2.228 <0.2975<2.228   → Accept H0 

-3.169 <0.2975<3.169  → Accept H0 

The reader may note that the data used in the test is structured differently as FoF data is 
presented for each company while the direct investment data is presented by fund. This is 
explained by the difference between secondary and primary sources. 

 


