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Abstract 

Private equity analysis on family firm’s research it is still embryonic. This study ap-
proaches such deficiency analysing the impact of private equity investment on Swedish 
family firm’s performance. A set of 662 family firms is studied over the period 2001-
2010 using the Propensity Score Matching (PSM) method. In accordance to previous 
studies the impact results to be slightly positive on profitability ratios. Return on total 
assets and return on equity seemed to have positive and significant impacts, especially 
after three years of the private equity investment. A potential reason for such positive 
impacts is the supply of financial and non-financial resources to cover typical deficien-
cies of family firms. The intertwining of family and business might bring positive ele-
ments (stewardship-like behaviours) that enhance performance, like a profound and 
true commitment with the company. But also it might bring negative elements (stag-
nation-like behaviours) such as prioritizing personal objectives over company’s profit 
maximization. The family firms tested in this study seemed to be undervalued by Pri-
vate Equity Firms because they perceive that family firms are dominated by stagna-
tion-like behaviours. However, this suggests that private equity firms have a bargaining 
power because shares on family firms can be bought at a discount price. This seem to 
be an incentive for private equity firms to invest in these types of family firms and take 
advantage of hidden growth potential that they may own and still preserve despite of 
stagnation like situations. Hence, family firms with private equity investment seemed 
to outperform family firms without private equity investment. 

Additionally, it is found that a significant impact on capital structure and overall com-
pany value also might be caused by private equity investment. Long-term gearing 
seems to decrease. However, a significant but minor decrease on equity vs. total assets 
ratio -solvency ratio- suggests the raise of short-term debt and an almost constant lev-
el of equity after the private equity entry. This, probably with the aim of rapidly accel-
erating returns on the investment. In accordance to previous research private equity 
firms could be interested in to raise debt in the acquired company and to invest fewer 
equity funds to accelerate the extraction of returns over their investment. Yet, this 
could not be the case in family firms due to the remaining control of family owners or 
managers that prevent indiscriminate raise of long-term debt that might elevate the 
default risk of the company. This is supported by the highly significant positive impact 
on value of total assets of family firms in years after private equity investment.  
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1 Introduction 

The prevalence of family owned and controlled businesses on the current global econ-
omy has increased constantly and rapidly during the last half of century. Depending on 
the definition of family firm, researchers estimate today it makes up between a 60% 
and 90% of all businesses in the world1 (European Commission, 2009; Family Business 
Network, 2008). They range from sole proprietors to large international enterprises, 
expand in a wide variety of sizes and shapes in almost all industries and cover from 
privately held to publicly trade type of firms (Anderson and Reeb, 2003; Burkat, Panun-
zini and Shleifer, 2003).  
 
Their contribution to a country’s economy is vastly significant. Recently, it is has been 
estimated that the family business sector accounts for somewhere between 30% and 
60% of several nation's gross domestic products (GDPs) and for about half of total em-
ployment2 (Austrian Institute for SME Research, 2008; Family Business Network, 2008; 
European Commission, 2009).  
 
However, on the contrary to some regular publicly owned or privately held companies, 
this backbone of today’s market economy has to face different challenges specific to 
their status in order to grow and survive. One of the most widely discussed topics by 
policy makers and researchers are those related to succession difficulties, agency situ-
ations generated by non-family managers or other non-family shareholders, non-
enhancing regulatory regimes, and financing matters, among others. 
 
In order to alleviate all of those pressures and prolong their longevity those firms have 
been recently looking and/or accepting external options. One of those alternatives is 
the sale of the firm or parts of it to outside investors (buyout), e.g. to Private Equity 
Firms (PEFs from now on) (Wulf, Stubner, Gietl and Landau, 2010). PEFs have been 
known as firms which pull together funds from private investors and invest in other 
companies. The main objective is to get a profit from the differential of the buy-price 
and the sell-price after a limited time period, usually between 3 and 5 years (Wulf et 
al., 2010)3.  
 
Thanks to some evidence from scholars and practitioners, family businesses have per-
ceived that Private Equity (PE from now on) investors can help to increase productivity 
and profitability of the companies they invest in. They do it so through not only provid-
ing financing but also providing managerial and corporate governance expertise to 
help to overcome different challenges associated with growth (Tappeiner, Howorth, 
Achleiner and Schrami, 2012). Indeed it also has been shown they also can lower bank-
ruptcy risks in their investment companies (Tykvová and Borell, 2012).  
 
Nowadays, this tendency in Europe alone has been adopted by around 21% of family 
firms which eventually have sold part of their shares to external investors (Wulf, et al., 
2010). This phenomenon has been recently surpassing the traditional preference for 
internally generated funds or strategies to face the different challenges these family 
                                            
1 United States, 90% of the businesses are family owned and controlled see Burkat, et al., 2003; Finland (91%) United Kingdom 

(65%), Spain (85%), France (83%), Germany (79%), Italy (73%), The Netherlands (61%), see Family Business Network (2008). 
2 United States (50%) see Glueck & Meson, 1980; Ibrahim & Ellis, 1994; Ward, 1987; Sweden (61%), Italy (52%), France (49%), 
Germany (44%), Spain (42%), Finland (42%); United Kingdom and Netherlands (31%), see Family Business Network (2008). 
3 See also Jensen, 1989b; Coyle, 2000; Sudarsanam, 2003; Bance, 2004; Berg, 2005 cited in  (Wulf et al., 2010). 
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firms have to deal with. The coincidence between lack of crucial resources of family 
firms and the business primary goal of PEFs becomes in an opportunity to overcome 
family firms concerns. 

2 Problem description  

From the above, it is evident that what makes this matter important is the family busi-
nesses’ relevance to a country’s economy. For this reason, the traditional concern 
about who or what affects the group of family owned business which accounts for ap-
proximately 80% of a country’s total economy, becomes a sensitive matter. 

That is the case of Sweden. The family businesses have become today a large player in 
the overall business landscape in Europe with almost 60% of all businesses. Neverthe-
less, Sweden along with Finland has become one of the countries with more family 
businesses. Sweden also holds the first place in total employment produced by these 
firms with 61% (Family Business Network, 2008) and the country with the greatest lev-
el in Europe of PE investment as percentage of the Gross Domestic Product with 1.2% 
(EVCA, 2009)4.  

Additionally, according to the Centre for Management Buyout Research (CMBOR, 
2008), buyouts of family firms represent one of the most important features of this 
market. Sweden also has scaled greatly in the number of deals associated with these 
firms effectuated during the last decade, growing from 451 deals in 1998 to 559 deals 
in 2007 and combined values surpassing the 18.3 billion euros (Scholes, Wright, 
Westhead, Bruining and Kloeckner, 2009). 

Despite the recent Eurozone crisis and the practically freezed dealmaking (Schäfer and 
Wigglesworth, 2011)5 during the last year, the Swedish portfolio companies have re-
mained, according some sources, reaching the highest investment level on buyouts in-
vestments ever registered totaling 23.7 billion SEK (SVCA, 2012a).  

However, on the contrary to other type of businesses analyses, research which assess-
es the value-adding activities of PEFs on family owned businesses is “still in its infancy” 
(Tappeiner et al., 2012, Wulf et al., 2010). For this reason, it is necessary to explore 
deeper the potential benefits of PE investment and its implications on topics such as 
performance.  

Moreover, recent surveys to PE investors in Sweden have shown there is lack of 
knowledge from the part of these investors regarding to how good was a family firm as 
an investment opportunity. Thus, to study the impacts on performance will contribute 
to these investors to develop better valuations when studying a family firm as a target 
investment. 

                                            
4 Other studies such as Bjuggren, Johansson and Sjögren (2011) measure the importance of those firms on Gross Domestic Prod-

uct (GDP) and total employment in Sweden. They find these companies represent a vast majority, 80% (2006) of private firms and 
substantially contribute to GDP, with 21% and employment with 32%. Despite some differences in family firms’ definitions and 
sector’s importance to specific countries, their findings are reasonably supported by the evidence presented on different studies 
and reports at the international and national level (e.g. Shanker and Astrachan, 1996; Astrachan & Shanker, 2003; Emling, 2000 
cited in Bjuggren, Johansson and Sjögren, 2011; Faccio and Lang, 2002; European Comission, 2009; Family Firm Institute, Inc. 2012, 
among others). 

5
 Based on the CMBOR (2011)’s report. 
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3 Purpose and research question 

The purpose of this thesis is to measure the impact of private equity investment on 
performance of Swedish family firms. PE investment is defined in this study as the par-
tial acquisition of a family firm by a PEF. Family firms are defined according to the pre-
viously used definitions in the literature plus the one used by the Family Entrepreneur 
Survey6. This survey asked to the firms if they considered themselves as family busi-
nesses.  

The main question is, what is the impact of minority PE investments made by PEFs on 
typical profitability ratios of family firms? As complimentary analysis, the study also 
explores what could be the impact on capital structure for the family firm. To evaluate 
performance, the most typical performance measurements in the family business re-
search field are studied: Return on Assets (ROA) and Return on Equity (ROE) (e.g. Sraer 
and Thesmar, 2006; Anderson and Reeb, 2003; Cronqvist and Nilsson, 2003; Averstad 
and Rova, 2007; among others7). Indicators such as EBIT and EBITDA multiples and 
margins8 as well as capital structure ratios are also revised. 

In order to answer the research questions the rest of the document is organized in the 
following manner. First, the family business literature’s reviewed under the eye of pri-
vate equity research. The motives from both sides of the negotiation, families and 
PEFs, are discussed. Accordingly, a set of hypotheses are proposed to test how PEFs’ 
intervention and its interaction with unique characteristics of the family firm impact on 
performance. Third, the methodology and the estimation technique (Propensity Score 
Matching approach) are described. Forth, a description on family firms data used and 
the identification of private equity investment. The document ends with the results 
and analysis over pre and post PE investment performance, plus robustness checks. In 
the concluding section, contributions and limitations of the study are shared. 

4 Previous studies and theoretical framework 

4.1 The Family Business Literature  

Family business research has reached a ‘tipping point threshold’ (Craig, Howorth, 
Moores, and Poutziouris, 2009) with almost three hundred articles published on the 
top-tier journals during the last two decades (Westhead and Cowling, 1998; McCo-
naughy, Walker, Henderson and Mishra, 1998; La Porta, Lopez-de-silanes and Shleifer, 
1999; Faccio and Lang, 2002; Westhead, Howorth, and Cowling, 2002; Anderson and 
Reeb, 2003; Burkart et al., 2003; Amit and Villalonga, 2006; Westhead and Howorth, 
2007; Case, Achleitner, Herman, Lerner and Lutz, 2010; Bjuggren, Johansson and 
Sjogren, 2011; among others).  

                                            
6
 This survey is a summary of the ownership structure of Swedish companies, elaborated by Jönköping International Business 

School, in cooperation with Swedish Enterprise and the Centre for Family Enterprise and Ownership (CeFEO), (2008-2009). 

7 See also Adams, et al, 2007; Kowalewski et al., 2007, Barontini and Caprio, 2006; Bennedsen et al., 2006, Ehhardte et al., 2006, 
Favero et al, 2006; Lee, 2006 cited in Averstad and Rova, 2007. 

8
  EBIT: earnings before interest and taxes.  

EBITDA: earnings before interest, taxes, depreciation, and amortization of intangibles 
EBITDA or EBIT Multiple = EBITDA or EBIT/Total Assets.  
EBITDA or EBIT Margin = EBITDA or EBIT /Total sales 
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Multiple academic disciplines categories have studied family business topics in one 
form or another -Business History, Economics, Entrepreneurship, Finance and Account-
ing, General Management and Strategy, Marketing, Management Information Sys-
tems, Organizational Behavior/Human Resources/Industrial relations, Public Admin-
istration, Sociology and Tourism- (Craig et al., 2009). 

However, the difficulty to identify a unique definition of family firm has been the major 
obstacle in the achievement of consensus over some important research questions. 
This ‘low paradigmatic development of the family business research field’ (Craig et al., 
2009) has been mainly triggered by the absence of a standardized definition of what 
that business means.  

The definitions used in early research have ranged from the most inclusive to the most 
exclusive (Howorth, Rose and Hamilton, 2010). Following the classification made by 
Westhead and Cowling (1998) a family firm has been defined as such if: i) there is a 
perception of being a family business9; ii) the family owns the majority of the business; 
iii) the family holds management positions; iv) there is an inter-generational ownership 
or managerial transition within the firm.  

The tendency during the last two decades has been to gather those multiple conditions 
and demand to fulfill at least one in order to expand the ‘target group’ of firms10. 
Though, there is a trade-off between the latest and the dispersion caused in the an-
swers to the same research questions. Some studies have shown how the proportion 
of firms classified as family firms is extremely sensitive to the definition applied. With 
the narrowest definitions, a ‘family firms’ sample could fall to only 15 per cent out of 
the number it was considered before narrowing the definition (Westhead and Cowling, 
1998).  
 
The asymmetrical interpretation of family firms is very common in Europe. For in-
stance, the European Commission has found that approximately a total of 90 different 
definitions exist over 33 different European countries (European Commission, 2009). 
Moreover, there is not an exclusive concept in public and policy discussions or with the 
aim to provide statistical data for policy applications.  
 
Yet, a common factor on academy’s and practitioners’ definitions is often present: the 
presence of ‘major family influence on ownership and management/strategic control’ 
(European Commission, 2009). This interaction has been derived in the concept often 
called by some scholars as the intertwining of family and business (i.e. Howorth et al., 
2010) or in other words, the unique interaction between emotions and profit maximi-
zation objectives. The main element that really defines a family firm as such is the ex-
istence of that intertwining; that is what it makes it different from any other firm.  

                                            
9 By a chief executive, managing director or chairman or an ‘emotional kinship group’ (Carsud, 1994 cited in Westhead and Cowl-

ing, 1998) which actually holds the ownership majority and influences policy making processes. 

10 La Porta, Lopez-de-silanes and Shleifer, (1999) revise the amount of votes and/or capital that the largest family (or individual) 
controls. Anderson and Reeb (2003) used the ownership criteria plus the presence of family members on the board of directors. 

Chrisman et al, (2004), evaluate family decision’s participation in ownership, management, and succession within the family. 

Morck and Yeung (2004), Amit and Villalonga, 2006 and Sraer and Thesmar, 2007 revise whether the founder or a member of the 

founder’s family is a blockholder of the company (more than 20% of voting rights). Mandl (2008) worked on the family firm defini-
tion of family majority ownership of decision-making rights (cited on Howorth, et al., 2010).  
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Certainly, this concept has been the prime topic of a wide variety of studies under the 
corporate governance and the resources based view (RBV) philosophies. First, under 
the corporate governance theory, the main question is often related to whether a fam-
ily is really concerned about firm’s value or by other motives at play (i.e., emotional 
ones, amenity type), causing negative impacts on its general performance (e.g. 
Bjuggren, Dzansi and Palmberg, 2007; Avestard and Rova, 2007).  

Such intertwining might cause agency costs in many ways. When a family firm faces 
succession and decide to hire an outsider manager; when it decides to leave the com-
pany in the hands of a shirk –free rider family member that does not reciprocate the 
generosity (Burkat, et al, 2003; Chrisman et al, 2004; Dawson, 2011); or when younger 
generations perceive their parents as being coercive, thus adopting rebel behaviors 
and being against their parents’ wishes (Lubatkin et al., 2007 cited in Dawson, 2011). 

Second, under the resourced based view (RBV) the intertwining is conceived as a sign 
of positive uniqueness. The baseline of this approach is that competitive advantage of 
a firm is linked to rare, difficult to imitate and non-substitutable resources. Thanks to a 
distinctive bundle or resources and capabilities of family firms, they have strategic ad-
vantages over non family firms.  

One of the main competitive advantages is their human resources. Family firms may 
count with a unique human capital (i.e. really compromised and productive family 
members that enhance company’s profitability, family ties that boost family’s values 
and norms); unique social capital (i.e. social relations with employees, suppliers, cus-
tomers and other shareholders) and unique governance structure and costs (involve-
ment of family owners/members in the firm reinforcing a good organizational struc-
ture) (Dawson 2011). Then there is a set of strategic advantages of family firms that 
make them better performers than non-family firms. 

However, there are very few studies that have started to explore the ‘private equity ef-
fect’ under these two theoretical concepts (Achleitner,  Schraml, and Tappeiner,  2008; 
Tappeiner et al.,2012; Dawson, 2011; Wulf et al., 2010; among others). There is a 
growing need for gaining legitimacy in other family business research areas and one of 
them is the impact evaluation of private equity intervention.  

Even when recent data have shown that Private equity funds stand for 25% of the 
global Merger and Acquisition activity (M&A) and 39% of European deals11 are target-
ing family firms (CMBOR, 2008), studies on private equity in family firms are still ‘in its 
infancy’ (Achleitner et al., 2008; Tappeiner et al., 2012).  

For that reason, the present document aims to study some of the principles presented 
by the two mentioned theories in relation to the nature of PE investment. The interac-
tion of possible agency problems plus the uniqueness of the family firm could impact 
family performance differently when an investor such as a PEF is involved. Also, there 
is a kind of uniqueness in the part of that investor that may make it different from oth-
er typical financial investors.  

                                            
11 Mainly buyouts. See definition in the following paragraphs. 
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This will allow contributing to both to the family firms and the private equity research 
fields. PEFs need also to understand such interaction and then include important vari-
ables when evaluating such types of target firms. 

4.2 Private equity and family firms  

‘The European private equity industry can provide a solution for family businesses fac-
ing succession issues by actively investing in and supporting the growth of these busi-
nesses, through the managed process of a buyout or buyin12’ (EVCA, 2005). In Europe, 
the average deal size of family firms’ buyouts is small (less than 25 million of euros) 
compared to all buy-outs/ins and PE multiples have been considerable lower than non-
family firms (6-8 of family firms against 11-15 approximately, CMBOR, 2008). Private 
Equity has risen as the prevailing deal structure of buy-outs/ins of family firms. 

In general, the most frequent exit channels from family firm targets are the sale to 
corporate buyers through a trade sale or trade scale13, followed by receivership, sec-
ondary buyouts14 and Initial Public Offering15 (IPO). Family firms though are more fre-
quent related to receivership and secondary buy-outs rather than in scale trading and 
IPOs. The first is in some cases attributed to a higher failure rate of smaller companies 
and the second one, to an excessive protection of family goals and values (CMBOR, 
2008).  

The average holding period of family firms is pretty much the same as the average of 
the total buy-outs (56-58 months). Sweden has reported the lowest holding periods 
with 36 months over a sample of 15 European countries (CMBOR, 2008).  

In Sweden the prevailing type of deal in family firms is PE-Backed buy-outs/Buy-ins 
over Non PE-Backed buy-outs/Buy-ins (CMBOR, 2008). Badunenko, Baum and Schäfer 
(2010) share this claim finding that UK, France, Spain, Belgium, Germany, Sweden and 
Italy are the major recipients of PE investment. 
 
Most of the literature has focused on exploring the impact of PE investment on no 
specifically-owned firms and publicly listed firms (i.e. London Stock Exchange, New 
York Stock Exchange, S&P500 firms, among others). They largely study impacts on op-
erating returns, profitability and cash flow from entry/exit transactions of private equi-
ty investments16 (Badunenko et al., 2010). 
 

                                            
12 Management buyout (MBO): ‘a buyout in which the target’s management team acquires an existing product line or business 

from the vendor with the support of private equity funds’ (EVCA, 2005). 

Management buyin (MBI): ‘a buyout in which external managers take over the company and financing is provided to enable a 
manager or group of managers from outside the target company to buy into the company with the support of private equity 
funds’ (EVCA, 2005). 

13 ‘the sale of company shares to industrial investors.’ (EVCA, 2005). 

14 ‘the sale of private or restricted holdings in a portfolio company to other investors.’ (EVCA, 2005). 

15 …‘i.e. the sale or distribution of a company’s shares to the public for the first time. An IPO of the investee company’s shares is 
one the ways in which a private equity fund can exit from an investment.’ (EVCA, 2005) 

16 See Kaplan,1989; Smith, 1990; Lichtenberg and Siegel, 1990; Smart and Waldfogel; 1994; Van de Gucht and Moore, 1998; Jelic et 
al., 2005; Ames, 2002; Wright et al., 1996; Groh and Gottschalg, 2006; Desbrières and Schatt, 2002 cited in Badunenko et al. 
(2010). 
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Many PE studies are focused on start-up companies and young firms’ impacts. Yet, it 
has been shown that PEFs tend to invest more in well-established firms, of which fami-
ly businesses are the dominant business form (Tappeiner et al., 2012). Additionally, the 
few existing literature analyzing examine in detail private equity and family businesses 
only major buyouts as institutional17 (IBO) and management buyouts (MBO), and 
buyins (MBIs) rather than minority stakes taken by PEFs in still family-controlled firms 
(e.g Cumming, Siegel and Wright, 2007, Wood and Wright, 2009; Howorth, Westhead 
and Wright, 2004; Achleitner et al., 2008). But, many of the existing studies have limi-
tations insofar because they include only case-studies (Wulf et al., 2010). 

However, more recent empirical work has started to explore the implications of own-
ership change and private equity considering the wide diversity of family firms (e.g. 
Howorth, Hamilton and Westhead, 2010). Analysis over the factors that influence fami-
ly firms owner’s decisions to seek private equity minority investment (e.g. Achleitner et 
al., 2008; Howorth et al., 2004; Tappeiner et al., 2012) and motives that makes PEFs to 
select family firms as their investment target (e.g. Dawson, 2011; Granata and Gazzola, 
2010) have been similarly analyzed. The motives for both for entry and exit of PE inves-
tors have also started to take place (e.g. Badunenko et al., 2009).   
 
Yet, there is missing a simultaneous analysis of PEFs’ and family firms’ decision-making 
processes. Focusing only on the viewpoint of the PEFs and not the family firms or vice 
versa might blur the evaluation of impact on family firm targets (Wulf et al., 2010). 
Very few studies exist so far which try to combine the two perspectives (e.g. Howorth, 
Westhead and Wright, 2004; Wulf et al., 2010). 
 
In this study, simultaneity of both decisions will be addressed. The PE deal is a conse-
quence of a negotiation between the two parties. Therefore, with the proposed meth-
odology and the two theoretical perspectives mentioned in the preceding section, 
both PEF’s and family firm’s objectives and perceptions will be considered. Such inter-
action may cause positive, neutral or negative results on family firm’s final perfor-
mance. For that reason, in the two following subsections, hypotheses regarding the 
demand and supply from the part of each agent will be formulated. Afterwards, in the 
third subsection, hypotheses regarding how that interaction may affect performance 
will also be formulated on specific performance indicators. Then, if the final results of 
the present study find for example that performance indicators behave positively after 
the PE investment, we can infer that the parties sorted out potential drawbacks from 
the negotiation, so that, it let to positive results for the company. In the case of nega-
tive results, we can infer that such interaction led to negative results for the company. 

4.2.1 Ownership and control  

Family firms may face various challenges that potentially lead to the use of PE invest-
ment. Challenges related to overcome business related defies (i.e. growth options or 
financial crisis), succession18, and shareholder conflicts (i.e. solve family related prob-

                                            
17 ‘An institutional buyout (IBO), i.e. where outside financial investors (e.g. private equity funds) buy the business from the vendor, 
while existing management may be involved from the start and purchase a small stake, or, alternatively, the investor may install its 
own management’ (EVCA, 2005). 

18 See Klein (2000), EVCA (2005), Amit and Villalonga (2006), Perez-Gonzalez (2006), Bennedsen, Meisner, Perez-Gonzalez and 

Wolfenzon (2007), Franks, Mayer, Volpin and Wagner (2010), among others. 
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lems such as exit of shareholders or wealth extraction) (Achleitner et al., 2008). Private 
Equity is commonly seen as a solution for those needs combining financial benefits 
(funding) and managerial expertise (or non-financial benefits) (Tappeiner et al., 2012). 
 
Non-financial benefits might be seen as more important than financial benefits by 
some family firms (Tappeiner et al., 2012). Whereas financial resources enhance the 
assets and capabilities of the company, non-financial benefits might offer solutions to 
complex situations characteristic of the intertwining of family and business. They may 
help to mitigate negative effects of family control and altruism; providing the rigor and 
professional monitoring of a non-family external party or providing managerial re-
sources that fight un-or counterproductive resources (human and non-human). For ex-
ample, the consolidation of control through an external professional party let them 
“free up” the firm of conflicts in decision-making processes among family members. 
Precisely, families with marked internal conflicts have shown to prefer such benefits 
(Tappeiner et al., 2012).  
 
However, the biggest potential downside of PE investment is the surrendering of inde-
pendence and family control. Risk aversion and financial long-term orientation are typ-
ical goals of family firms (Craig and Moores, 2010) that they may perceive as threat-
ened by exterior influences (Tappeiner et al., 2012). Families may be unwilling to seek 
external professional expertise because ‘outsiders’ might question the ‘family agenda’ 
or private list of priorities in any of those elements (Howorth, Rose and Hamilton, 
2010).  
 
Families benefit from preserving control in different manners. There is the ‘amenity 
potential’ (non-pecuniary private benefits of control, meaning utility to the founder 
that does [sic] come at the expense of profits)’; the possibility of using control as a 
‘carrier of a reputation, in both economic and political markets’ (relinquish this control 
is equivalent to give up to reputational benefit); and the opportunity to reduce the 
chance of expropriation from outside investors (Bukart et al., 2003). 
 
Though, less threatening perceptions might be expected when the intervention is 
through minority stakes. These types of minor interventions are perceived more as an 
opportunity than as a constraint because they enable the family firms to benefit from 
the funding and expertise, while upholding control over the firm (Tappeiner et al., 
2012).  
 
In general, maintaining control is something that families want to survive through mul-
tiple generations and they try to do it by many ways. One of the most used is the prac-
tice of controlling-minority structures (CMSs) (e.g. La Porta et al., 1999; Bebchuck, 
Kraakman and Triantis, 2000). This structure allows to shareholders exercise control 
while retaining only a small percentage of the cash flow rights; are widespread in fami-
ly-controlled companies (La Porta et al., 1999; Faccio and Lang, 2002)19.  
 

                                            
19 Among the three typical differentiations of CMS -dual-class shares structures, stock pyramids, and cross-ownership ties- the 

most prevalent was particularly stock pyramids. (‘Ownership and control rights may differ because firms can issue different classes 
of shares that provide different voting rights for given cash flow rights (Often A-shares carry one voting right while B- shares carry-
ing one-tenth of a voting right). Ownership and control rights can also differ because of pyramiding and holdings through multiple 
control chains’) 
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Sweden is one of the most particular cases because it has the three different types of 
CMS allowed (i.e. differential voting rights –dual class shares-, pyramids and cross-
holdings). Well-known families as the Wallenberg’s or the Nordström -family group- 
can through dual class shares and pyramids exercise solid influence in many of the 
largest of listed firms without owning important shares stakes. (e.g. La Porta et al., 
1999; Faccio and Lang, 2002; Averstad and Rova, 2007; Bjuggren, Dzansi and Palmberg, 
2007).  
 
The regime and legal structures play special importance in maintaining family control. 
In Sweden, for example, the government’s policies has abolished taxes on inheriting or 
receiving a family firm as a gift from a relative20 (Pihl and Sanandaji, 2009; Family Busi-
ness Network, 2012).  
 
Regime also may enhance or mitigate the benefits of hiring outsider professionals as 
the potentially brought by PEF when investing in a target firm. When the regime is very 
protective, separation of ownership and control through the hire of an outsider in a 
management position may help to reduce agency costs. Because of regime monitoring, 
the potential agency conflict with new comers over the allocation of revenues, is 
solved at no cost to the founder. Family firm founders may capitalize on a superior skill 
of a professional manager and give up the amenity potential with no regrets. When in-
vestor protections become weaker, the agency cost of separation of ownership and 
management rises (Burkat et al., 2003). 
 
Doing Business (2010) showed Sweden to be one of the most protective regimes in this 
matter; improvements on protection to investors have been implemented mainly 
through requiring grater corporate disclosure and regulating approval of transactions 
between interested parties (cited in Nylander, 2010). These types of developments 
have made Sweden to go up in the ranking in the ease of doing business, from 18 to 14 
among 183 economies around the world. Hence, benefits from external professional 
managers offered by PE investors along with other professional advice sources might 
really benefits family firms. 
 
Still, PEFs’ desires may entry in conflict with family’s desires. PE may be ‘the source of 
finance that may require relatively more control to be given up’ (Tappeiner et al., 
2012). If PE investor considers that the family firm needs a specific profile of manager 
or external professional, different from the one the family has in mind, asymmetries of 
information may arise between new management and family owners. Deficiencies in 
the post-deal communication between the newcomers and the remaining family 
members in the firm may cause interference of value adding activities (Burkat et al., 
2003). 
 
Some authors argue post-acquisition performance could be better the lower the turn-
over among the acquired firm top management team (Granata and Chririco, 2010). 
Mainly because to specific tacit knowledge brought by the target firm’s previous man-
agers. However, this ‘organizational learning’ might be undervalued by PEFs. In the 
Swedish context, this could be specially a problem. In Sweden approximately 90% of 

                                            
20 ‘The inheritance tax was a double burden on family business owners – who often had all their assets tied up in the business – 
because it forced them to withdraw taxed capital from the enterprise to pay inheritance tax.’ Pihl and Sanandaji (2009).  
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family businesses have a family member as CEO (Family Firm Institute, Inc. 2012) and 
not keeping family or family-relatives in the management positions or the board after 
a PE investment may cause some frictions. 
 
Now, agency costs might also be related also to capital structure decisions. Some Fami-
ly firms with controlling block-holders exhibit higher financial leverage rates 
(debt/equity ratio) than non-family firms. As mentioned above, the aim of retaining 
control, prevent takeovers or jeopardize their dominance on the firm (Bjuggren, Dug-
gal and Tung Giand, n.d.) might explain some behaviors in order to protect those prin-
ciples. These firms may prefer to raise external finance in the form of debt rather than 
equity (Franks, Mayer, Volpin and Wagner, 2010). 
 
However, the decision criteria and logic that drive family firm’s preference for PE in-
vestment might suggest the opposite. Minority PE investments might reverse the order 
of such preferences in terms of capital structure. Large family firms have demonstrated 
to behave that way, and in this sense, invalidating the conclusions of the pecking order 
theory (POH) (Achleitner et al., 2008; Tappeiner et al., 2012). 
 
This theory argues there is a ranking of preferences for financing through internal 
funds, debt and external sources (only after exhausting the previous two), in that or-
der. However, it has been shown that only some firms accept private equity financing 
because it is a source of last financial resort. On the contrary, is common to hear from 
family firms that what made them to take the final decision were the potential non-
financial benefits from PE investment (Tappeiner et al., 2012). 
 
Agency situations derived from the ownership and control separation are strongly re-
lated to those types of capital structure decisions. The risk aversion attitude of these 
firms might be stronger than non-family firms because their family wealth is invested 
in the company and the future family consumption is the main concern. They may 
have a survival instinct that makes them align all stakeholders’ interests and of course 
raise less risky obligations such as debt (Tappeiner et al., 2012).  
 
However, as it has been pointed out earlier, some unproductive family member may 
enter the business and take ruthless investment decisions, for example in terms of 
raising unnecessarily the level of debt. The negative intertwining of family and firm 
might then generate liabilities; trading firm profitability for other benefits (‘amenity 
type’) (Howorth, Rose and Hamilton, 2010). The agency problems generated by con-
flicts between family and non-family shareholders in descendant-CEO firms is more 
costly than the owner-manager conflict in non-family firms (Amit and Villalonga, 2006) 
 
In this sense, it could be argued that if PE investors really provide good professional 
human resources to the target family firm, the potential agency costs generated in bad 
capital structure decisions would be reduced. Therefore, it is reliable to believe PE in-
vestment is negatively related with high leverage (debt/equity ratio).  
 
According to the above, two hypotheses can be formulated regarding under what cir-
cumstances families will demand PE investment: 
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Hypothesis I: Family firms will demand PE investment, if they are in financial distress, 
are facing succession or if there are internal shareholders conflicts. 
 
Hypothesis II: Family firms will demand PE investment because external professional in-
tervention alleviates agency situations derived from family-business intertwining. 
 
Under these hypotheses it could be expected that the bigger the ownership concentra-
tion of family owners or managers in the firm the greater the likelihood to face internal 
conflict. Moreover, whether there is or there is not family conflicts, the better the per-
formance indicators the lower the probability of claiming PE minority intervention. A 
protective regime as the Swedish one may protect family control in the presence of 
outsider’s minority stakes and then take advantage of the potential non-financial ben-
efits that accompany the outsider’s equity purchase. 

4.2.2 Resource Based View  

Under the RBV theory, two major perspectives can be constructed regarding the na-
ture of family firms: stewardship and stagnation (Miller, Le Breton-Miller, and 
Scholnick, 2008). Both are based on the unique and distinguished features of family 
firms when compared to non-family firms (Granata and Chirico, 2010) but they are 
largely contradictory.  

The first is defined as the family firms’ tendency to a deep compromise with long-term 
prospects of the business, mainly because their family’s fortune, reputation and future 
are at stake. The typical manifestation is through unusual devotion to the continuity of 
the company, intensive nurturing of employees, and constant stretching of relation-
ships with customers. Thanks to that unique ‘flattering’ aspects family firms outper-
form non-family firms (Miller et al., 2008)21.  

Conversely, the second perspective of stagnation, considers a family firm as a repre-
sentation of an ‘outdated and largely dysfunctional form of organization’. Such con-
cept is derived from the perception that family firms face a unique form of resource 
limitations (Miller et al., 2008).  

They suffer from impediments to grow and expand because they prefer hiring a kin in-
stead of gaining access to most beneficial capital, thus taxing financial and other re-
sources; their extreme conservatism and secrecy that exacerbate risk aversion behav-
iors; and family conflicts and succession difficulties compromising the longevity of the 
firm (Miller et al., 2008). Concepts such as autocratic businesses, founder’s shadow, 
nepotism and paternalism and family inertia are also considered bad perceptions on 
family firms (Granata and Chirico, 2010). 

There is relatively appealing arguments for both stewardship and stagnation, therefore 
there is no a prevalent position in the literature. On one hand, the three positive as-
pects mentioned above from the stewardship perspective have shown to explain per-
formance more robustly than other more negative perspectives on family firms. Family 
firms may outperform non-family firms precisely thanks to those three positive attrib-
utes at least in the case of small size firms (Miller et al., 2008).  

                                            
21 See also Ashforth and Mael, 1989; Gomez-Mejia et al., 2007; Habbershon and Williams, 1999; Arregle et al, 2007; Lansberg, 

1999; Beehr et al., 1997; Davis et al., 1997; among others cited in Miller, Le Breton-Miller, and Scholnick (2008). 
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Also, according to global indexes such as the MSCI World Index compiled by Credit 
Suisse, a bank, family firms have outperformed non-family firms, because ‘their lower 
leverage, long-term approach and loyalty to employees could point the way toward a 
more stable kind of capitalism (The Economist, 2009). 
 
Additionally, this outperforming pattern has been tested in a comprehensive set of 
performance measures such as market capitalization, return on assets, return on equi-
ty, tobin’s q22 and normalized compounds returns (Morck, Shleifer, and  Vishny, 1988; 
Anderson and Reeb, 2003; Cronsqvist and Nilsson, 2003; Sraer and Thesmar, 2006, 
Maury, 2006; Miller et al., 2008; Granata and Chirico, 2010; among others). 

However, the stagnation perspective has apparently predominated in the mind of PE 
investors. Some often express they perceive the family firms as an ‘unprofessional and 
inefficient organization, thus affecting negatively its valuation when compared with 
similar nonfamily firm target’ (Granata and Chirico, 2010). 

For example, Dawson (2011) demonstrates such negative perceptions of PEFs23. 
Among the different variables tested to influence the decision of investing or not in a 
specific target firm, the stagnation perception prevailed. Experienced family (family 
members with work experience outside the family firm), nonfamily management 
(presence of nonfamily managers in the management team) and family exit (presence 
of family owners wishing to exit the firm) had positive and significant coefficients on 
the PEF’s decision of investing in the family firm.  
 
Granata and Gazzola (2010) also identified a set of relevant family firm characteristics 
for the PEF decision making process in the case of Sweden. In 2008, a survey was con-
ducted over the whole number of PEF that have acquired Western-European targets in 
the last eight years24. Among the results, they found that exactly one half of the re-
spondents said that they distinguish between a family and a non-family firm target be-
cause the first is perceived as a risky investment (Granata and Gazzola, 2010). 
 
The main source of risk was its weakness to avoid emotions and intuition interfere 
with business. According to PEFs, families tend to extract value from the company in 
the form of salaries and the payment of arbitrary dividends or family-like expenses 
(Granata and Gazzola, 2010). Additionally, poor management strategies and quality 
manager are very likely to be present, along with poor transparency and diligence, 
complicated shareholder structures, conflicts inside the family or dominance of single 
individuals or very small groups (Granata and Grazzola, 2010). These elements may 
worse PEF´s perception when conservatism to implement cultural and general change 
or resilience to consider more professional decision-making attitudes is present (Gran-
ata and Gazzola, 2010).  

                                            
22 Usually is defined as a ratio of the firm’s market value to total assets (e.g. Amit and Villalonga, 2006). 

23 Based on a survey collected from 35 of the most important Italian PEFs. 

24 According to Thomson Reuters, 2007, the total of registered PEF worldwide was 2140. The survey obtained response from 138 

PEFs, representing the opinions of around 6.4% of the PEFs of the world. The main goal was to broaden the understanding of fami-
ly firm targets’ perception by PEFs (cited in Granata and Gazzola, 2010). 
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These findings suggest that the Swedish case is widely affected by the stagnation per-
spective. The perception of risk is perhaps based on the high probability of agency 
costs derived from the particular situations that family firm’s human resources might 
generate. Concentration of ownership or management in many family members or 
conservatized perceptions of what the company would be capable of it would cause 
acquisition deals to be particularly difficult in comparison to non-family firms. But 
overall, the presence of such negative features may lead straight to low profit rates, 
bad investment decisions, unnecessary high rates of leverage and subsequently low 
growth perspectives.  

This is particularly worrisome for PEFs. What these companies look for are firms with 
the potential of growth. Target businesses with limited growth perspectives are hardly 
considered suitable to these investors because their principal objective is to gain dif-
ferential return from the sale of their investment to a second player (other PE investor 
or industry). Thus, constraints imposed by these negative sides of family businesses 
particularities are especially unattractive because it doubles unnecessarily the work 
that has to be done to create added value. 
 
The direct consequence of this perception is the undervaluation of the firm. Because 
PEFs need to identify and evaluate possible investment targets (Dawson, 2011), there 
is a tendency to overweight some of the family related characteristics of the firm and 
ignore the potential of growth of the company itself.  

The tendency to undervalue these companies might be because of the existence of in-
efficiencies in financial markets (Granata and Chirico, 2010). When the target is a fami-
ly firm such valuation is especially complex, for example there is no general accepted 
model to assess the value of the human capital (Smart, 1999 cited in Dawson, 2011). If 
such intertwining of family and business affects the quality of human capital it is very 
difficult for an external investor such as a PEF to identify whether that creates or takes 
out value from the company.  

The evidence suggests that undervaluation is a concurrent phenomenon. Granata and 
Chirico (2010) showed that the family firm discount25, a way to measure the value of a 
firm, was moderately lower (but statistically significant) than that for non-family firms. 
CMBOR (2008) found that the PE multiples (ratio of price/EBIT), a typical measure of 
valuation in acquisitions, have been in general higher for non-family firms.  
 
Avestard and Rova (2007) found the value of a family firm is less than the value of its 
peers in terms of Returns on Assets (ROA), Return on invested capital (ROIC) and To-
bin’s q. Perhaps due to ineffective investments and descendant management that de-
stroys value through lower performance compared to founder and professional man-
agement. Amit and Villalonga (2006) conclude the same destruction of value when a 
descendant is the new CEO. Hence, external investors acquire family targets at a dis-
count relative to non-family firms. 
 
However, the apparent setbacks of family business uniqueness might be more an op-
portunity than a burden. For example, some of the interviewed PEFs in Granata and 

                                            
25 Family firms discount=1- [family firm multiple (EBITDA/Total assets)]/Non-family firm multiple (Source: Granata and Chirico, 

2010) 
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Gazzola (2010) argued that differences in the structure of the deal and acquisition pro-
cess in comparison to non-family firms showed to be perceived more beneficial than 
non-beneficial. Some interviewees stated family firms are a ‘negotiation tool more 
than anything´, since there is flexibility in the price of acquisition.  

They also argued that the non-cash elements provided by PEFs such as experience and 
strategic viewpoints were highly valuable for the family disregarding the price actually 
received in the transaction. Another positive element was that they were non attrac-
tive for other investors so there was less competition. Additionally, those PEFs who did 
not see a considerable difference between family and non-family firms when evaluat-
ing potential target firms, declared that they use the standard valuation criteria to 
choose whether invest or not; being a family firm or not did not matter (Granata and 
Gazzola, 2010). 

Also the long-term orientation perceived in such businesses was also considered as a 
plus. PE investors saw history as an indicator of robustness and experience of the 
company, boosting their probability of survival. Better investment decisions could be 
made because the provision of future challenges. Positioning in the market is more 
common because they care about customer and manage better the relationship with 
them (Granata and Gazzola, 2010). Long-term faith in the company has also been 
found in other studies as the main motivation for PEFs to undertake a buyout (CMBOR, 
2008; EVCA, 2009). 

This stewardship-like side plus the PEFs appropriate intervention to cover the deficien-
cies might create a chance to exploit untapped growth potential. Under the RBV, the 
existence of resource deficiencies -due mainly to stagnation-like characteristics- can be 
covered by PEFs to create value (Wulf et al., 2010).  

For example, a family firm may have a weak organization structure or a poor manage-
ment system. However, if the family firm has been successful in strengthening its rela-
tionship with customers, the PEF might help to overcome previous mismanagement 
and exploit that good relationship with customers applying its experience on the family 
firm’s sector. Consequently, it would be possible to get more profit with that family 
firm than the one it would have been gotten investing in a non-family firm in the same 
sector.  

For all of the above, the following hypotheses can be formulated: 
 
Hypothesis III: PEFs will supply PE investment to family firms if there are low chances of 
stagnation.  

Hypothesis IV: PEFs will supply PE investment to family firms the more experience they 
have. 

Hypothesis V: Family firms will demand PE investment when they lack from essential 
resources that are impeding them to grow. PEFs will invest in family firms if they are 
cheaper than non-family firm targets. 
 
Hypothesis VI:  PEFs will supply PE investment if they see there is an untapped growth 
potential in a family firm target.  
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Under these hypotheses PEFs will invest in a family firm if there is some hidden poten-
tial that might be exploited thanks to experience and/or if stagnation-like characteris-
tics can be persuaded with PEF intervention. 

4.2.3 The Private Equity’s investment impact on Swedish target family businesses 

Since valuation methods might be inefficient, untapped growth potential it is difficult 
to discover. However, there are some observable indicators that might highlight some 
patterns of hidden potentiality and are often used to value target firms.  

PE neither acquires companies with declining performance, for example ‘those with 
declining sales or a drop in profitability pre-acquisition (reversal trading), nor does PE 
instead aim for companies that are already growing above the sector, in order to par-
ticipate in future gains (momentum trading)’ (Acharya, Hahn and Kehoe, 2009).  
 
This would suggest that high sales growth previous to acquisition, high cash flow to 
operating revenues ratios and increasing returns to scale of profitability ratios might 
be strong signals of growth potential.  
 
First, high sales growth indicates how fast a company is generating income from its 
main activity. If the growth is high that is an indicator of a good demand for the busi-
nesses’ offered services or products and subsequently that company has relevance in 
the market. This accompanied by high cash flow to sales ratio might indicate noticea-
ble company’s ability to turn sales into cash.  

It would be troublesome to see a company’s sales grow without an equivalent growth 
in operating cash flow. Moreover, the higher the ratio the higher the likelihood of 
growing because it has sufficient cash flow to finance additional production. This is al-
so known as measure of slack, which represents resources available but not yet com-
mitted to particular allocations and future ability to generate resources (Gantumur and 
Stephan, 2011). 

Second, increasing returns to scale of indicators such as EBITDA margin or EBITDA mul-
tiples, return on total assets (ROA), return on invested capital (ROC) or return on equi-
ty (ROE) might be useful as signals of growth potential as well. Non-linear in profitabil-
ity effects have been previously identified in the literature of private equity when 
studying selection criteria of potential target firms. Commonly, EBITDA margin is se-
lected (Acharya et al., 2009).  
 
Recent studies on Western Europe made by practitioners such as Acharya et al. (2009), 
have tested potential of growth and confirmed such results. They propose that latent 
growth can be captured by the EBITDA margin (EBITDA /Total Revenue) and the total 
of sales in levels along with squared terms of those indicators in years previous to the 
investment. Level variables had a negative impact on PEFs decision to invest and 
squared terms had positive and highly significant impacts on the decision for the test-
ed PEFs. 
 
The main purpose of this consideration is that if low profitability is perceived but it is 
accompanied by high rates of profitability recovery there is a great potential to over-
come those low levels rapidly. 
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EBITDA margin is particularly a good sign of hidden potential and often used to evalu-
ate performance of potential targets by acquirers. This is a measurement of a compa-
ny's operating profitability where the earnings before interest, tax, depreciation and 
amortization (EBITDA) is divided by total revenue. The higher the EBITDA margin, the 
less operating expenses are consumed into a company's main activity, leading to a 
more lucrative operation.  

Often EBITDA is used as an indicator of value of a potential target firm. The most 
common form is to compare it with the whole value of the company. These indicators 
are known in the world of acquisitions with the name of multiples. A multiple is de-
fined as the ratio between a market price variable (such as the whole enterprise value) 
to a particular driver of a firm for example, EBITDA. EBITDA multiple is preferred over 
other types of multiples, overall in Europe, because it is not impacted by company’s 
policies regarding depreciation or provisions which might vary in time and between 
countries. Also it is a close proxy to operating cash flow (Granata and Chirico, 2010).      

Multiples would be preferred over measures as margins because in some cases there 
might not be big difference in valuation between family and non-family firms in terms 
of EBITDA margins. Studies like Granata and Chirico (2010) found that their sample ex-
hibited non-significant differences between the two groups of firms when comparing 
EBITDA and EBIT margins. This is often the case because it is necessary to assess what 
a company is worth in cases of total acquisitions (debt plus equity).  
 
Growth potential might also be captured reviewing ROA, ROE and ROC ratios. In the 
case of ROA, defined as net income divided by total assets, it tells how effectively a 
company is converting its money from debt and equity into net income. A higher ROA 
is better to the eyes of PEFs because the company is generating more earnings with 
less total investment in the company.  Then low levels but increasing returns of this in-
dicator will demonstrate the company’s ability to transform every dollar invested, 
whereas it is in form of debt or equity, in more earnings. 
 
In the case of ROE (net income divided by shareholders equity) it measures a compa-
ny’s profitability saying how much profit it generates with the money shareholders 
have invested. The higher the rate the better, because it means that the company is 
generating more profit without increasing equity. To the eyes of PEF this might be not 
that interesting to improve in the long run or to consider as a benchmark to decide to 
invest in a specific firm. They look for increase the abnormal return when they sell the 
company or its stakes to a second buyer so whether the increment in value is due to 
debt or equity it really does not matter for the private equity firm’s purposes. Howev-
er, ROE might be an indicator of how profitable has been the company for their cur-
rent owners and then it helps to assess the overall performance prior to acquisition. 
 
Moreover, high ROE may be an indicator of high leverage (debt to equity ratio). Since 
equity is low that would serve as proxy of the prevalence of debt over equity. And as it 
was highlighted previously, potential growth might be constricted by bad capital struc-
ture decisions. Thus, PEFs might use this return as an indicator of riskiness of the com-
pany. 
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In terms of ROC, which is defined as net income plus interest paid divided by share-
holders funds plus non-current liabilities, PEFs could use it as an indicator of profitabil-
ity of the company because it compares earnings with capital invested. This indicator is 
similar to ROA but it takes into account sources of financing, mainly because it does 
not consider short term debt and interest paid. It also complements ROE because it in-
cludes at least long term liabilities not only equity. The ability to generate return from 
the available capital in these terms could be a sign of growth potential26. 
 
Despite that these measures are not independent of capital structures (debt and equi-
ty ratios) they help to understand the company’s overall performance in terms of af-
ter-tax earnings. These earnings reflect such structures because all net incomes are 
calculated after interest expenses and taxes. Whereas two companies could be identi-
cal in terms of net income related ratios they might have differences in their capital 
structures.  
 
To compensate for those differences among firms, EBITDA or EBIT can be a more suit-
able measure. Both measure a company’s available cash flows to service debt and pay 
dividends. The main difference is that the first adds back depreciation (which is a non-
cash expense) and the second is net of it (Granata and Chirico, 2010). 
 
Along with profitability indicators PEFs are also concerned with leverage ratios. Since, 
it is typical to find that PEFs finance 60 to 80 percent of an acquisition with debt that 
introduces a sense of urgency to find companies where they can liberate and generate 
cash as fast as possible (Vinay, Divakara and Caglar, 2012). PEFs might systematically 
avoid companies with high costs of financial distress – because PE acquisitions are syn-
onymous with higher leverage – and instead favors companies with entrenched man-
agement (Acharya et al., 2009). 
 
Therefore, when choosing a potential target firms such as family business, PEFs review 
indicators like gearing or solvency ratios to be sure they have the lowest leverage pre-
acquisition. Then it is more plausible to have more space to raise debt in the case of 
needed to increase the value of the company (Surowiecki, 2012). 
 
First, gearing, defined as non-current liabilities plus loans divided by shareholder 
funds, is a measure of leverage. It represents the degree to which firms’ activities are 
funded by owners’ funds versus creditor’s funds. The higher the gearing the more the 
company is perceived as a risky investment. There is an increase in the company’s vul-
nerability because it must continue to service debt regardless of how bad sales are. If 
there was enough amount of equity, that could provide a cushion and reveal some 
kind of financial strength. 
 
A similar measure is the solvency ratio which is often a measure of the long term risk 
of company. If it is measured as the ratio of shareholder funds to total assets, it tells a 

                                            
26 ‘The existing return on capital affects the entry decision in a negative way. This evidence supports the view that PE managers 

invest if they have identified room for economic and financial improvement’ (Badunenko, Barasinska and Schäfer, 2009). 
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company’s ability to meet debt obligations the higher this ratio is because it has equity 
to back debt payments. 

PEFs might have incentives to encourage its portfolio firms to borrow and consequent-
ly to increase its gearing and decrease the solvency ratio. The main reason is that it 
would maximize their return on investment. The less PEFs invest in terms of equity, the 
same unit of earnings will return more for each unit of equity invested. However, the 
direct consequence is a higher default risk for the acquired company. This element is 
one of the most important drivers for promoting a negative image of financial inves-
tors in many European countries (Badunenko et al., 2009). 

Historically, PEFs in principle have had a potent incentive to make companies perform 
better. If they want to obtain differential returns after the sale of its investment in a 
target company, they have to improve the value of the companies they buy. However, 
it has been argued that such pattern has changed. After increasing debt in their ac-
quired companies and several rounds of distributing existing equity capital with high 
dividends to themselves as shareholders, they leave the company saddled with debt 
and interest payments and selling its assets (Badunenko et al., 2009; Surowiecki, 
2012). 

The last element that is worth to mention is that the existence of financial constraints 
might limit family firms’ access to debt and then PEF might see this as a potential entry 
door. At least for the small and medium sized they are often have limited access to 
capital because banks might perceived as risky borrowers (Bjuggren, Duggal and Tung 
Giand, n.d.; Christian, 2011). However, these family firms could obtain funds from in-
stitutional investors such as PEFs (Badunenko et al., 2009). In this sense, indicators 
such as solvency ratio must be high because companies cannot obtain debt from banks 
due to capital restrictions. Thus, PEF might substantially cover companies that face 
debt limitations. The latter is at the same time a good deal for a PEF for the low risk 
pre-acquisition due to low leverage.  

From all of the above, it could be suggested that the involvement of PEFs in strategy 
and business development activities has a positive impact on performance in family 
firms. Coherent strategies, objective analysis rather than subjective preferences or 
abandoning unprofitable business lines might lead to more growth oriented strategies 
(Wulf et al., 2010). Also, unnecessary conservatism or lack of objective criteria in deci-
sion making processes or decision-oriented business planning can be avoided with PEF 
intervention (Wulf et al., 2010). Such combination of good strategies that fight severe-
ly potential problems brought by stagnation might have a positive impact on perfor-
mance.  

However, it could be inferred that higher performance could be accompanied with 
higher leverage ratios that increase family firm’s risk. An unexploited growth potential 
might be a good incentive for a PEF to invest in a family firm regardless of its stagna-
tion perspectives but there could be non-sustainable profitability results for the target 
company. Higher leverage may imply higher risk and more restrictions in these terms. 

In summary, table 4.1 illustrates the formulated hypotheses along with the observable 
variables that characterize them in the present study: 

 



 

 
25 

Table 4.1 Summary of hypotheses and variables (Source: constructed by the author, 2012) 

Hypothesis Variable 

Hypothesis I: Family firms will demand PE investment, if 
they are in financial distress, are facing succession or in-
ternal shareholders conflicts there is low. 

Low profitability ratios. ROC, ROA, EBITDA Margin, or 
EBITDA multiple

27
. 

Hypothesis II: Family firms will demand PE investment 
because external professional intervention alleviates 
agency situations derived from family-business inter-
twining. 

Family is the ultimate owner or it owns the majority of 
the shares. 

Hypothesis III: PEFs will supply PE investment to family 
firms if there are low chances of stagnation that makes 
family firms a risky target 

Family is not the ultimate owner or it owns less than the 
majority of the shares

28
 

There is low leverage: gearing is low and solvency is 
high

29
. 

Hypothesis IV: PEFs will supply PE investment to family 
firms the more experience they have. 

Family firm´s age affects positively PE decision to invest 

Hypothesis V: Family firms will demand PE investment 
when they lack from essential resources that are imped-
ing them to grow. PEFs will invest in family firms if they 
are cheaper than non-family firms’ targets. 

Low valuation Return on capital
30

 , ROE, ROA, EBITDA 
Margin, or EBITDA multiple 

 

Hypothesis VI:  PEFs will supply PE investment if they 
see there is an untapped growth potential in a family 
firm target. 

Sales growth and ability to convert sales into cash flow 
(Cash flow to operating revenue ratio) is high

31
. 

Squared terms of profitability ratios influence positively 
PEF decision to invest. 

Hypothesis VII:  Size affect access to debt so PEF can 
supply such deficiency 

Number of employees as a proxy of family firm size af-
fects positively PEF decision to invest 

 
The main hypothesis that can be derived from the above is that: PE-backed up family 
firms outperform non-PE backed up family firms. The Average Treatment Effect on the 
treated of performance indicators are positive and significant. However, this could be 
related to increases in leverage ratios. 

5 Empirical Methodology 

The conflict between the need for finance and/or managerial support and the reluc-
tance to give up control, from the perspective of family firms; and the conflict faced by 
the PEF between the highly grow potential of family firms (because of their competi-

                                            
27  ROA=Return on total assets = (Net income / Total Assets) * 100 

ROE= (Net income / Shareholder funds) * 100 
ROC = (Net income + Interest paid) / (Shareholder funds + Non-current liabilities) * 100 
EBITDA Margin= (EBITDA / Operating revenue) * 100 

  EBITDA Multiple = Total Assets / EBITDA 
28   Variable based on Badunenko et al., (2009) 

29   Gearing = ((Non-current liabilities + Loans) / Shareholders funds) * 100 
Solvency ratio = (Shareholders funds / Total assets) * 100 
‘The existing return on capital affects the entry decision in a negative way. This evidence supports the view that PE 
managers invest if they have identified room for economic and financial improvement.’ (Badunenko et al., 2009) 

31  CF _Operating revenue= (Cash flow / Operating revenue) * 100 

All ratios are defined according to Amadeus database definitions except for EBITDA multiple which is not constructed in that data-
base for unlisted firms. 
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tive uniqueness) and the ‘risky’ nature derived from stagnation can be captured in a 
model to assess the impact of PE investment on family firms’ performance. 

It is possible to identify two different routes to examine the impact of PEFs on the tar-
get firm’s performance. On one hand, it can be directly analyzed by comparing firms 
with and without Private Equity shareholders. On the other hand, it might be com-
pared “firms that attract PE investors’ entry and exit with those that do not” 
(Badunenko et al., 2010). In this document a mix between the two approaches is used. 
First, the firms with and without PE investment are going to be compared. Second, 
they will be compared analyzing the preferences for PE investors for specific target 
firms and the auto-selective pattern of family firms to search for this kind of invest-
ment.  
 
The technique that contains these two characteristics but also addresses one of the 
most important challenges when analyzing intervention impacts is the Propensity 
Score Matching (PSM) method. Introduced by the potential outcome approach of Roy-
Rubin-model (Roy, 1951; Rubin, 1974 cited in Caliendo and Kopeining, 2005), the 
method responds to the greatest challenge in evaluating any intervention or program: 
what would have happened to participating units if they had not participated? This 
question it is also referred to the impossibility of observing the counterfactual. The 
challenge is obtaining a credible estimate of it. Otherwise, it is not possible to observe 
whether the intervention was the actual contribution to success or is simply associated 
to ‘successes (or failures) that would have occurred anyway’ (Heinrich, Maffioli and 
Vazquez, 2010).  
 
The obvious problem is that it is not possible to observe both outcomes (with the pro-
gram and without it) for the same individual, i, at the same time. Holland (1986) called 
this the fundamental problem of causal inference and it is usually referred as a prob-
lem of missing data for the statistician (cited in Heinrich et al., 2010). 
 
If the assignment to participation would have been random among a population (ex-
perimental approach), the only factor that differs between groups of individuals or 
units that participate and those excluded from participating, is the intervention of the 
program.  The group that does not participate is the perfect proxy to measure the 
counterfactual outcome (Heinrich et al., 2010). However, if the assignment to partici-
pation has depended on specific characteristics of a group, it is not credible to simply 
compare that group with a non-participating one.  
 
PSM is often used to deal with biases associated with observable factors when evaluat-
ing the impact of a program (Heinrich et al., 2010). Besides becoming a very popular 
method in fields such as agricultural, labor, health and transport economics and statis-
tics, this technique has also become very popular for several fields such as epidemiolo-
gy, sociology, criminology, public health, nutrition, finance, urban planning, geography 
and geosciences (Sianesi, 2010).  
 
However, this technique has not been applied yet to private equity impacts on family 
firms so far. For this reason, the impact of PE investment on performance of family 
firms will be assessed using this strategy. In the upcoming sections the details, benefits 
and drawbacks of the model are discussed. 
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5.1 The model 

PSM applies for every situation where “one has a treatment, a group of treated indi-
viduals and a group of untreated individuals” (Caliendo and Kopeining, 2005). For the 
purposes of the present study the treatment would be the fact of holding private equi-
ty investment. Thereby, a treated individual would be a family firm with PE investment 
and a non-treated individual would be a family firm without private equity investment. 
 
The idea of matching originated from the necessity for overcoming with the funda-
mental evaluation problem and its derived selection bias (SB) highlighted earlier. The 
evaluation problem arises when it would be desirable to know the potential outcome 
(Y) for the same individual (i) in different scenarios (in the case of being treated 
  ( ) and in the case of not being treated   ( )) (Caliendo and Kopeinig, 2005). For in-
stance, to observe the difference between the two possible outcomes: 
 

    [  ( )]    [  ( )]          (1) 
 
Where    is the treatment effect on outcome variable Y. The problem is that it has 
been said before, the counterfactual  [  ( )] cannot be observed. Taking the average 
outcome for the non-treated individuals would be not prudent; since it is very likely 
they differ from the treated even before the treatment takes place, so they are not 
comparable. Hence, a ‘selection bias’ might occur. For example, in the context of this 
document, motivated firms could have a higher probability of receiving private equity 
investment and have also high probability of having high profits and performance vari-
ables by themselves. In other words, variables which determine the treatment decision 
also can influence the outcome variable of interest (Caliendo and Kopeinig, 2005). 
 
However, if it is possible to find a very similar group to the treated one, the estimation 
of the counterfactual could be based on them and hence calculate the impact of the 
intervention as the difference in mean outcomes between the two groups. That is 
what the PSM is about. The PSM overcomes the problem based on an non-
experimental context. It consists in finding a large group of non-treated whose charac-
teristics are very similar (statistically equivalent) to the ones of the treated in all rele-
vant pre-treatment characteristics X. Using this as an input, differences in outcomes 
between this well selected control group and the treatment group can be accredited to 
the treatment.  
 
Even when the element,  [  ( )], the counterfactual, cannot be estimated for the in-
dividual who received treatment, the PSM allows to estimate an average or population 
effect. Therefore, the main result of this procedure is the estimation of an Average 
Treatment Effect on the Treated (ATT): 
 

      (      )   [ ( )     ]    [ ( )     ]       (2) 
 
Where in the case of a binary treatment, the treatment indicator D is equal to one if 
the group of family firms has received private equity investment and PE equal to zero 
otherwise. Notice the second term it is the one that cannot be seen as explained earli-
er. However, if the selection bias is eliminated the parameter      can be identified. To 
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illustrate the bias let us add and subtract the term we can observe  [ ( )     ] 
from the      equation.  
 
       [ ( )     ]    [ ( )     ]    [ ( )     ]    [ ( )     ]         (3) 
 
Reorganizing thereafter we get:  
 
      [ ( )     ]    [ ( )     ]    [ ( )    ]    [ ( )     ]          (4) 
 
Notice the calculation  [ ( )    ]    [ ( )    ]. Both terms can be observa-
ble for the researcher. However the subtraction between the counterfactual and the 
outcome without treatment for non-treated individuals cannot be observed. The coun-
terfactual for the treated  [ ( )    ] it is not observable. Precisely, the difference 
between the last two terms is the selection bias, SB. 
 

      [ ( )     ]    [ ( )     ]                              (5) 
 
Consequently, the only way to identify      is making SB equal to zero. As can be seen 
from the last equation, SB term only becomes zero if the outcomes are very similar in-
dependently of treatment. In other words, that the potential outcome pretreatment 
for treated and non-treated individuals,  [ ( )], is exactly the same. The obvious so-
lution is to find individuals that independently whether they were treated or not have 
exactly the same outcomes. Thus, if we have the treatment group (individuals with 
PE=1), it is necessary to find a control group who is statistically identical to it in all pre-
treatment characteristics. Then, the differences between their outcomes will be zero. 
Without any SB, the impact of the program on outcome Y can be attributable to the 
program itself and not to intrinsic characteristics of the participants.  
 
Along with the ATT estimator, there are two other parameters of interest when evalu-
ating the impact of a program or intervention. First, there is one parameter which re-
sponds to the question of what would be the mean impact of the program also called 
Average Treatment Effect. Second, there is the Average Treatment Effect on the Un-
treated (ATU) which measures the impact that the program would have had on those 
who did not participate. For the purposes of the present study the main focus are ATT 
estimators. 
 
The PSM is more likely to work under certain theoretical assumptions and types of da-
ta. In the following subsections the concepts of the two theoretical assumptions of 
Conditional independence assumption (CIA) and Common support (CS) will be intro-
duced. Also, the data requirements will be presented. 

5.1.1 Assumptions 

Under randomized samples, all relevant characteristics, either observable or non-
observable, of treatment and control groups are equally distributed.  Because of this, 
the difference in the mean outcomes between the two groups correctly estimates the 
impact of the program. However, in the context of no randomized samples, the differ-
ence does not necessarily estimate that impact. It is very likely that the treated and 
non-treated individuals differ in a set of characteristics, X. Therefore, it is necessary to 
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account for those differences. Therefore, after controlling for X or after conditional on 
X, differences between treatment and no treatment in outcome Y can be actually ob-
served. In other words, Y is independent of treatment after controlling for such charac-
teristics. The first assumption takes that into consideration.  
 
Assumption I: Conditional Independence Assumption (CIA) or unconfoundness 
 

                           
 

 ( )  ( )                             
 
However, because of the dimensionality curse this is difficult to make hold. When 
working with multiple dimensions, for example income and age, there is not obvious 
answer to the question of which individual is closer to another one. Individual i might 
be closer to individual j in terms on income but possible is not closer on age, or vice 
versa. Under such conditions is not possible to find a reliable match (Heinrich et al., 
2010). 
 
To solve this problem, the  assumption is based on a propensity score, the probability 
of having a characteristic X. Rosenbaum and Rubin (1983) suggest this method because 
if Y is independent of treatment conditional on X, it will be also independent of treat-
ment conditional on a balancing score b(X) (cited in Caliendo and Kopeining, 2005). 
Therefore we have assumption I but with a propensity score P(X) (Caliendo and Ko-
peinig, 2005): 
 

                               
 

  ( )  ( )        ( )      
 

The second assumption ensures that there is enough overlap in the characteristics of 
the treated and untreated individuals to find appropriate matches (or common sup-
port). The likelihood of finding a non-treated unit with high propensity scores to match 
it when a treated unit with also high propensity score or vice versa, is maximized 
(Heinrich et al., 2010).  
 
Assumption II: Common support (CS) or overlap. 
 

     (      )    
 
This equation implies that the probability of receiving treatment for each value of X lies 
between 0 and 1. Then, considering that a probability cannot be more than 1 or nega-
tive, that assures that probability of receiving treatment lies between the same values. 
In simple words, ‘the proportion of treated and untreated must be greater than zero 
for every possible value X’ (Heinrich et al., 2010).  
 
Holding these two assumptions the PSM estimators are32: 

                                            
32 Based on Caliendo and Kopeinig (2005) notation. 
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     [ ( )]    [ ( )]                                           (6) 

 
                   
 

    
     (        ( ))   [ ( )       ( )]    [ ( )       ( )]       (7) 

 

In the case of the present study, the principal objective is to find an ATT estimator -
equation (7)- for different outcomes of performance and capital structure. So the in-
terest here is to explicitly evaluate the effects on those for whom the ‘programme’ was 
actually intended (Grilli and Rampichini, 2011). Then, it is possible to infer if the family 
firms who actually received PE investment would be better or not without such inter-
vention. 

5.1.2 Data requirements 

Data has to be carefully constructed. In many cases, the researcher does not know 
specifically the reasons or characteristics that determine why an individual receives 
treatment. In this sense, all variables that are suspected to affect the treatment and 
the outcome must be included. In the case of this document, variables that show the 
intention of family firms to demand PE investment as well as PEF intention to choose a 
family firm as a target are included. 

It is also advisable to collect treated and untreated units information from the same 
source. That guarantees variables similarly constructed. Also, if there are some data 
errors, such errors are constructed in the same way for treated and untreated and it 
does not introduce important bias in the estimators. However, if such data errors are 
present particularly in the outcome variable, the bias can be high (Heinrich et al., 
2010). 

Regarding the comparison units (non-treated i’s) is recommendable to find a sufficient 
number of observations with the required set of characteristics X. The larger the non-
treated number the better the match. There is more probability of finding a match for 
a corresponding treated unit (Heinrich et al., 2010). 

5.2 Pros and cons of the model 

The method works better in certain type of contexts. As it has been explained in the 
preceding sections, PSM requires two main conditions to appropriately estimate the 
impact subject of study. First, the Conditional Independence Assumption or CIA, holds 
as long as assignment to treatment is determined only by observable characteristics 
for the researcher. In the case participation might be influenced by non-observable 
factors, the matching estimator should be seriously biased. Nevertheless, there are 
some techniques could alleviate in some proportion these problems. For example, the 
access to pre-treatment information, a modified version, the differences-in-differences 
matching estimator, as long as the effect of unobserved factors is fixed over time 
(Heinrich et al., 2010; Caliendo and Koppeining, 2005).  
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In the case of the second assumption, Common Support, it requires a substantial over-
lap between the propensity scores of treated and untreated units. If this does not hold, 
it is impossible to construct a counterfactual to estimate the impact of the program. 
For these reasons, researchers recommend a solid understanding of the program and a 
sound theoretical basis in order to decide if PSM is a good methodology to assess the 
impact wanted to be studied. 
 
Among the potential advantages, matching makes the same identifying assumption as 
OLS but avoids any unnecessary ones. For example, with the common support assump-
tion it effectively compares only comparable individuals. It also has a non-parametric 
approach, avoiding potential misspecification of E(Y0|X) (it does not use a specific 
form for outcome equation) and allows for arbitrary X-heterogeneity to impact E(Y1-
Y0|X). But if OLS, it is correctly specified, it could be more efficient. Still, matching on 
the contrary to OLS highlights really comparable groups thanks to its balancing as-
sumption (Sianesi, 2010).  

Among the disadvantages are that it might still exist selection on observables. It could 
be the case that hidden bias that cannot be observed by the researchers with the X 
characteristics chosen blurs the real ATT estimator. Also, the matching between treat-
ed and untreated will be as good as quality of the X’s chosen, so if they have too much 
missing values or they really do not reflect the selection into the program the matching 
will have a poor quality. Finally, in the case impact differs across treated the method is 
unable to identify ATT. (Sianesi, 2010). 

5.3 Family firms and Private Equity investment definitions 

Wright and Robbie (1998) define private equity financing, ‘as the investment of risky 
equity in mature, mainly unlisted firms by professional investors, predominantly aim-
ing at an eventual capital gain after the investment period, supplemented by dividend 
yield, cf’. (cited in Achleitner et al., 2008).  

The ECVA (European Private Equity and Venture Capital Association) defines Private 
equity firms as ‘firms managing or advising and/or operating closed end funds’. The 
SVCA (Swedish Private Equity and Ventura Capital Association) defines PE as ‘medium 
to long-term finance provided in return for an equity stake in potentially high growth 
companies, which are usually unquoted (SVCA, 2012a). This may include majority as 
well as minority ownership and the industry provides not only capital, but also re-
sources such as financial and industrial competence, networks and advisors’… The pri-
vate equity value chain covers all of the stages of investment in a company, from the 
first stage where an idea, innovation or invention is assisted in being transformed into 
a service or product to the mature company that is faced with a restructuring or other 
demanding development (SVCA, 2012a). 

In this sense, there is a broad concept of what a PEF rally is. For the purposes of this 
document PEF are considered as such if it fulfills at least one of the following condi-
tions: 
 

1. It has such denomination (Private Equity Firm) in the databases used to collect 
the information for the present study (databases explained in section 6. ‘Data’).  
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2. It is mutual fund Company that owns private equity funds and holds or has held 
some percentage of equity on the family firm. The percentages of equity 
owned in the firm may vary between 0.01 and 80%.  This according to Amadeus 
Database. 

 
For the purposes of this document, the definition used of family firm is based on own-
ership concentration and owners and managers perception. According to previous re-
search as it was mentioned earlier, little consensus regarding a standardized definition 
has been achieved. However, is common seeing definitions related to the percentage 
of owned shares (or voting rights) by their founders, or by the founders’ families and 
heirs. For that reason, family firm is considered as such if: 

1. One or more individuals or families own at least 20% of the company (accord-
ing to Amadeus and Zephyr databases) 

2. They consider themselves as a family firm according to the family business 
CeFEO (2008) survey33. 

5.4 The propensity score of Private Equity investment  

The first step consists in the estimation of a propensity score. This indicator says how 
likely a family firm will receive PE investment by a PEF. To get this score it is necessary 
to contemplate the variables that a PEF considers in order to decide to invest in a spe-
cific family firm and what would make that family firm to accept or look for PE invest-
ment. Based on a utility model, it is possible to assume that the PEF obtains a level of 
utility U*, unobservable for the outsiders, for each potential target firm i given a set of 
characteristics of that firm, Xi. The next equation summarizes this statement: 
 

  
                                                         (8) 

 
Because U is unobservable the only variable it is known is the final result of the deci-
sion; the fact of the PEF finally investing into a specific family firm and becoming it in a 
target firm of PE investment. Therefore we have for each family firm i an observable 
variable, PE, with value of one if it has received private equity investment and PE equal 
to zero otherwise. 

    {
                      
                      

 

 
Now, if the error term in equation (8) is assumed to be normally distributed with mean 
zero and constant variance then a bivariate probit can be used to estimate the   pa-
rameters. Therefore, the likelihood or probability of a family firm to be chosen as a 
target can be summarized as: 

  (      )   (   )                                                   (9) 
 

Where,   (   )   
 

√  
∫   

  
 ⁄

   

  
  , is the cumulative standard normal distribution 

function. Therefore, the propensity of a family firm of being chosen by a PEF is impact-

                                            
33 According to calculations based on CeFEO (2008) made by the author of this thesis the respondents of the survey owned more 

than 50% of the company when they answered the survey. So regardless the definition is based on the judgment managers and 
owners make about their firm, they actually physically own a significant portion of the company. 
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ed by a set of observable characteristics X’s also called covariates in terms of propensi-
ty score matching jargon. In this study, these set of characteristics are those presented 
in table 4.134.  
 
Such covariates are intended to include two types of factors that determine the inter-
vention; factors that determine self-selection and administrative selection (Heinrich et 
al., 2010). The first is related to increase the probability of receive treatment by activi-
ties developed by the family firm. For example, if the firm is in financial distress proba-
bly will tend to look more for external help than other firms which are not in financial 
distress. The second is more related to factors directly related with the nature of the 
process of selection into treatment. For example, PEFs in their valuation processes only 
consider target firms which growth rates are above certain number. 
 
The variables considered in table 4.3 are aimed to include as possible this selection fac-
tors in the estimation of the probability of receiving treatment. Then every variable 
from the formulated hypotheses will be included in a probit estimation. There is no 
preference between probit and logit models because there are not major advantages 
from one or the other, although they both are preferred to the linear probability mod-
el because its non-positive probabilities (Heinrich et al., 2010). In the case of the pre-
sent study, a comparison which demonstrates no big differences is exhibited in the re-
sults and analysis section. 
 
However, both auto-selective and administrative bias must be included to estimate the 
probability. In this case, the decision to be into treatment is not random so both types 
of potential bias should be included. Auto-selective bias accounts for variables that 
might capture the intention of family firms to be intervened with PE investment such 
as its low levels of profitability or the presence of low leverage ratios because its re-
strictions to financial markets. For administrative bias, the selection criteria that PEFs 
use to determine in which target firm must be included. For example, if they prefer 
they have low levels of profitability but higher potential of growth, or whether to have 
a family as the ultimate owner would constitute an important sign of stagnation and 
thus disincentive the decision of investing in that firm. 
 
The functional form of the probit used is flexible when using PSM techniques (Heinrich 
et al., 2010). This allows capturing possible non-linearities of the covariates that de-
termine the participation, for example using squared profitability ratios or squared age 
of the target company. The most important feature is that the propensity score cap-
tures criteria to selection but at the same time it does not predict very  

5.5 The Private Equity investment impact 

Once it has been calculated the propensity score, and given assumption I and assump-
tion II the ATT estimator from equation (7)      can be appraised. The estimator is only 

                                            
34 The Number of employees of the family firm is included as a continuous variable to account directly for the influence of target 

firm size on the PEF decision to invest. Size in terms of employees might affect positively PEF decision to invest, for example, be-
cause it could have good employer-employee relationships to exploit in favor of growth.  
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the difference in outcomes over the common support, appropriately weighted by the 
propensity score distribution of participants (Caliendo and Kopeinig, 2005).  
 
Therefore, the second step in the matching strategy consists in using a matching algo-
rithm contrasting the outcomes of a treated family firm with the outcomes of the 
comparison group. This can be done using a matching algorithm.  
 
The idea is to pair each family firm with PE investment i with one or more comparable 
non-PE backed up family firms. Then associate to the outcome   ( ) a matched out-

come   ̂( )  given by the weighted outcome of the chosen comparable firms: 
 

  ̂( )   ∑      ( )     ( )                                           (10) 

 
Where C(i) is the set of neighbors with PE dummy equal to zero (no treatment) of the 
treated firm i and     is the weight of non-treated firm j, with ∑           ( )  (Grili 

and Rampichini, 2011) 
 
There are different algorithms to find matches to a treated unit and then calculate the 
ATT estimator. The most common are called nearest neighbor, caliper, radius, kernel 
and stratification matching.  
 
The algorithm most used among all is the nearest neighbor (NN) method. A family firm 
from the non-treated group is chosen as a matching partner for a treated family that is 
closest in terms of propensity score (Caliendo and Kopeining, 2008). This approach can 
be performed with or without replacement. The former means that a non-treated fam-
ily firm can be used many times as a match and the latest means that that family firm 
can only be used once. The trade off in this case is between bias and variance.  
 
On one hand, with replacement the less distinct non-participants are introduced the 
lower the bias to construct the counterfactual but it increases the variance of the es-
timator (Caliendo and Kopeining, 2008). On the other hand, with no replacement in 
propensity score distributions too different for firms treated and non-treated will in-
crease the possibility of poorer matches. For example, there is no enough non-treated 
with high propensity scores for those treated firms with high propensity scores.  
 
The number of potential neighbors to be matched with the treated could be more than 
one but again there is a trade-off between bias and variance. The more the potential 
non-treated family firms to estimate the counterfactual for each treated firm reduces 
the variance but on average there could be poorer matches increasing the estimator’s 
bias.  
 
Algorithms such as caliper and radius matching could minimize the risk of bad matches 
brought by the nearest neighbor method, imposing a tolerance level on the maximum 
propensity score distance (caliper). Thus, a firm in the comparison group is chosen as 
matching partner for a treated firm if that firm lies within the caliper and is the closest 
(the nearest neighbor) in terms of propensity score. The drawback here is there are no 
a priori arguments to select such tolerance level (Smith and Todd, 2005 cited in Calien-
do and Kopeining, 2008). 
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A variation of caliper is the radius matching. The idea is not to use only the NN within 
each caliper but all the comparison members within the caliper. Therefore, the benefit 
is that it uses only as many comparison units as are available within the caliper and 
consequently allows for usage of extra (fewer) units when good matches are (are not) 
available (Caliendo and Kopeining, 2008). The principal benefit is that reduces variance 
as the NN with multiple neighbors but the risk of poor matches is also reduced. 
 
Kernel matching is also a method often applied. On the contrary to the previous meth-
ods, it uses weighted averages of all firms (not only some) in the control group to con-
struct the counterfactual outcome. Again the variance is lower because it uses more 
non-treated firms but the risk of bad matches increases. In average, it places higher 
weight on firms close in terms of propensity score of a treated firm and lower weight 
on more distant observations. The trade-off here is the selection of the bandwidth-
values. Higher values yields to smoother density functions therefore better fit and less 
variance between the estimated and the true underlying density function. But, under-
lying features may be smoothed away by a large bandwidth leading to a biased ATT es-
timate (Caliendo and Kopeining, 2008). 
 
Finally, stratification matching method partitions the common support of propensity 
score into a set of intervals and calculates the impact within each interval by taking the 
mean difference in outcomes between treated and control units (Caliendo and Kopein-
ing, 2008). This blocking matching is aimed to pair units with the closest propensity 
score but within each stratum so there are more possibilities to match truly similar 
units.  
 
Moreover, this method could help to make hold the balancing property. Remember 
that to have good comparison individuals one has to be sure that pre-treatment char-
acteristics must be not different between treated and non-treated. This is also called 
the balancing property because it makes that propensity scores balances characteris-
tics X in order to find comparable matches. The stratification method does this but for 
each block. For each interval the pre-treatment characteristics or covariates are non-
significantly different between the treated and non-treated of the block. The pitfall 
however is that it discards observations in blocks where either treated or control units 
are absent (Becker and Ichino, 2002). 
 
Different methods offer different trade-off between quality and quantity of the 
matches and none is a priori better than the others. Hence, their joint consideration, 
might illustrate robustness of the estimates (Becker and Ichino, 2002). For that reason, 
in this document stratification method will be used as a benchmark but robustness 
checks with different algorithms will follow.  
 
The outcome variables in the matching procedure can be specified in levels or in dif-
ference in difference terms. The latter is known as diff-in-diff matching and the out-
come Y is measured in changes. For a firm, i, this is equivalent to: 
 

                                                                  (11) 
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Where,      is any outcome at any post-treatment period T and       is the same out-
come in the pre-treatment period t-1. This approach is useful to fight the potential vio-
lation of the CIA assumption. Since in some cases units are selected to be treated on 
the basis of unobservable or unmeasured characteristics that are expected to influence 
outcomes, the researcher cannot include those in the model of the propensity score 
which causes bias in the final ATT estimators. For example, the ability of the family firm 
to negotiate with a PEF may influence the probability of receiving PE investment but 
this is unobservable to the researcher. 
 
The use of diff-in-diff estimators help to relax the CIA because even when treated units 
differ in hidden but important ways from control units, as ‘long as such differences are 
stable over time in their influence on outcomes, this specification eliminate bias result-
ing from differences between participants and non-participants’ (Heinrich et al., 2010). 
Technically, the ATT estimator becomes: 
 
      [                ( )]    [                ( )]      for X        (12) 
 
Where, S is the overlapping support among the treatment and comparison groups. The 
problem is of course that it only considers the case when hidden differences are con-
stant over time. ‘If prior outcomes incorporate transitory shocks that differ for treat-
ment and comparison units, since diff-in-diff estimators considers such shocks as sta-
ble differences, estimates will contain a transitory component that does not represent 
the true treatment effect (Heinrich et al., 2010). For that reason, this estimator is one 
of several estimates to assess ATT and it will be interpreted considering its limitations. 
The program STATA, version 12, is used for all the estimations35.  

6 Data  

The final data sample is built based on multiples sources and after a rigorous work of 
compilation. First, the ‘Amadeus’ database (Bureau van Dijk, 2012). It contains finan-
cial and ownership information of European companies. Second, the Family Entrepre-
neur Survey36 (FES) which was conducted on 2008 on a sampled number of businesses 
in Sweden and collects their ownership structure; third, Zephyr Database (Bureau van 
Dijk, 2011), which contains merger and acquisition deals data directly linked to 
Amadeus database, also administrated by Bureau van Dijk; and forth, data from Thom-
sonOne (Thomson Reuters, 2012). This database contains private equity information 
on deals and target firms for a large sample of companies around the world. Compa-
nies’ web pages, news and online company reports were also manually consulted 
through the internet (Thomson Reuters, 2012). 

The dataset is built as it follows. First, from the Family Enterprise Survey (FES) dataset, 
411 out of 1041 firms surveyed responded they considered themselves as family busi-
nesses. Reviewing their ownership concentration is it possible to see that approximate-

                                            
35 The command -psmatch2-, is used for the matching; the command –pscore- is used to estimate the propensity score and the 

appropriate number of intervals for the stratification matching; the command –pstest- to check balancing properties pre and 
post matching. To assess the sensitivity of the matching estimators to the existence of hidden bias (not captured by the observ-
able covariates X) it is used the command –mhbounds-. 

36 Called in this document as CeFEO (2008). It was conducted by CeFEO in collaboration with Jönköping International Business 
School. 
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ly 70% of these companies have a family ownership concentration of between a 50% 
and 100%. This implies that these firms are controlling shareholders of their compa-
nies. This fact is in accordance to the assumption of at least 20% of shares owned by 
their founders, or by the founders’ families and heirs. Only very few family companies 
responded they considered themselves as family owned and reported between 0% and 
4% of ownership by the family. 

Since the survey identified the name and the organization number according the Swe-
dish national identification of companies’ number, these codes were identified in 
Amadeus. Therefore, it was possible to collect the financial information needed to ob-
tain the covariates and outcome variables to apply the propensity score matching. 
From this search, 374 out of 411 family firms were found in Amadeus.  
 
Additionally to those firms, firms were one or more individuals owned at least 20% of 
the company’s equity, were also included as family firms. These were checked one by 
one in order to be sure whether there were at least two individuals with the same last 
names as shareholders of the company. The same task was developed but with the 
Zephyr database. All private equity deals with a Swedish individual or family as a ven-
dor were revised and their company names were searched in Amadeus database to 
collect their financial information.  After that search, a total of 703 firms were com-
piled. A total of 612 firms where finally considered after discarding missing values in 
key variables to be used in the matching procedure. 

Family firms which primary activity is related to financial matters (banks and invest-
ment companies) were excluded since they have a different investment and capital 
structure compared to other types of firms. Only included in the sample; companies 
with reported outcome variables (ROA and EBIT) for the exit period.  

To identify PE investment in such firms, their names were searched in Thomson One 
database to look for possible deals in any year. Due to the lack of a common identifier 
between Amadeus and Thomson One database, the matching of names was per-
formed both manually and with the help of another matching algorithm in STATA 
(reclink), but only based on finding similar names.  

Based on the information about previous and current shareholders provided by 
Amadeus, it was also possible to complement the identification of PEF presence in 
family firms. All firms classified as “Private Equity” into the list of shareholders of fami-
ly firms were identified as PEFs. 

Pre-PE entry variables are all variables one year previous to the first year of appear-
ance (entry) of a PEF in the list of historic shareholders of a family firm in Amadeus 
and/or if the investment date was provided by Zephyr or Thomson One. Firms for 
which could not be found an entry date using the above approach, an entry date was 
collected from news and companies’ web pages. Post-entry variables are refereed to 
all information from one (t+1), two (t+2) and three (t+3) years after the first invest-
ment of a PEF. That way the immediate effect of the PEF intervention right after the 
entry can be explored.  

Once the ‘treated’ group of firms was selected, the control firms were chosen under 
the same procedure to confirm there was not presence or PE investments. In other 
words, the names of control firms were compared with the ones in the Thomson data-
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base and the list of previous shareholders information was looked over in Amadeus. In-
formation collected from news or web pages, when available37, helped to the process. 

It is often recommended to use only one observation per treated or non-treated unit 
(one row per firm) in the database to be used in the matching procedure (Sianesi, 
2001). So instead of using a panel (years x firm) the pre-entry information for the con-
trol group was based on the distribution of entry years of the treated group of firms. In 
other words, the pre-entry information for control firms was retrieved from the most 
frequent year in which treated family firms of the same size and industry had their first 
PE investment. For example, if a control family firm is small and belongs to the manu-
facture industry the fake pre-entry date of PE investment will be the mode of the year 
of the distribution of years of entry for small and manufacture treated family firms. 
The mode is used because it reflects the tendency in a particular year for a particular 
industry and company size so it could attract to the sample more comparable financial 
information from control firms. 

This procedure allows comparing the financial situation of treated family firms with the 
financial situation of control family firms (of the same industry and size) in that particu-
lar year. To avoid potential partiality on the control sample selected, differences in 
means and ranksum tests38 were conducted to be sure that the year were not statisti-
cally different between treated and non-treated family firms (See Appendix I). 

The access to Amadeus database is limited for what during the elaboration of this doc-
ument only the last 10 years of the company were available. Since it is recommended 
extract covariates and outcomes from the same source, the only financial information 
available is extracted from Amadeus so the deals celebrated before 2001 were not 
possible to consider (because of the lack of pre-entry information). A summary of the 
final dataset is presented in table 6.1. 

Table 6.1 Non PE-backed and PE backed up family firms by entry 
year (Source: Constructed by the author, 2012) 

Year entry No PE PE 

2001 16 4 

2002 36 30 

2003 39 31 

2004 38 18 

2005 42 17 

2006 27 32 

2007 30 30 

2008 134 13 

2009 16 23 

2010 19 17 

Total 397 215 

 

                                            
37 Some companies were too small and it was not possible to find information through these means. 

38 ‘Ranksum tests the hypothesis that two independent samples (that is, unmatched data) are from populations with the same 

distribution by using the Wilcoxon rank-sum test, which is also known as the Mann-Whitney two-sample statistic’ (based on Wil-
coxon 1945; Mann and Whitney 1947 cited in StataCorp, 2011). 
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7 Empirical results and analysis 

In table 7.1 is presented a test of differences in means between treated and control 
family firms before the matching. Pre and post-acquisition values for one, two and 
three years after of performance indicators, capital structure and size of the company 
are exhibited.  

EBITDA Margin and EBITDA multiples seem lower but not statistically different in the 
pre-entry year. However, it is possible to observe that the pre entry values for the re-
turns on profitability only based on the net income such as ROA, ROC, and ROE are sig-
nificantly (in statistical terms) lower for treated family firms. That would support the 
idea of potential undervaluation of the family firms before acquisition of stakes by a 
PEF.  

The fact that the same ratios are not statistically different after one, two and three 
years of the entry suggests that the PE entry would help to close the gap with outper-
former peers right after the entry in the family firm. That pattern is much stronger 
when reviewing variables such as cash flow to operating revenue, number of employ-
ees or total assets. 

As expected, gearing is lower and solvency is higher in pre-acquisition periods for 
treated family firms than for family firms. This would also suggest that PEF look for sol-
vent less risky companies. It seems that the gap between treated and untreated firms 
keeps the same the following years after PE entry. However, before the matching one 
could be comparing very dissimilar firms so the final interpretation will be revealed af-
ter the matching. 

Table 7.1 Non-PE Backed versus PE Backed up family firms: Differences in mean before matching 
(Source: constructed by the author, 2012)  

Performance:Outcome 
variable 

Period 
N  

(NoPE) 
N  

(PE) 
No PE 

Mean (sd) 
PE 

Mean (sd) 
t Signif. 

ROA (%) 

t-1 288 160 6.485 (9.181) 2.81 (17.996) 2.414 ** 

t+1 344 181 4.052 (12) 1.922 (20.491) 1.287   

t+2 342 167 4.757 (12.435) 4.263 (18.883) 0.307   

t+3 273 153 5.036 (13.442) 4.076 (14.821) 0.663   

ROC (%) 

t-1 272 156 22.686 (36.95) 1.774 (80.965) 3.049 *** 

t+1 322 173 11.394 (62.722) 8.03 (67.095) 0.544   

t+2 313 157 15.541 (29.589) 9.094 (58.978) 1.291   

t+3 261 142 14.857 (40.636) 11.334 (27.97) 1.024   

ROE (%) 

t-1 285 164 17.436 (44.385) -9.097 (98.837) 3.254 *** 

t+1 339 177 9.082 (42.551) 2.414 (85.509) 0.976   

t+2 337 164 9.637 (47.719) 3.819 (69.151) 0.971   

t+3 268 149 11.776 (45.01) 8 (32.852) 0.981   

EBITDA margin (%) 

t-1 277 142 9.402 (10.487) 9.269 (21.132) 0.07   

t+1 331 163 8.981 (13.402) 11.091 (24.307) -1.033   

t+2 327 152 9.377 (15.307) 12.831 (20.835) -1.827 * 

t+3 260 143 11.126 (14.717) 10.9 (21.34) 0.113   

EBIT margin (%) 

t-1 284 153 6.055 (11.931) 6.04 (24.013) 0.007   

t+1 339 173 5.49 (13.593) 8.545 (26.454) -1.426   

t+2 333 159 5.576 (14.899) 9.795 (21.708) -2.214 ** 

t+3 266 148 6.983 (14.267) 8.171 (21.864) -0.594   

EBITDA multiple 

t-1 278 149 11.449 (76.828) 1.418 (96.778) 1.094   

t+1 332 170 10.845 (71.288) 9.077 (59.228) 0.295   

t+2 329 156 9.717 (34.065) -2.065 (126.504) 1.144   

t+3 262 143 12.066 (37.497) 5.169 (37.796) 1.76 * 
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EBIT multiple 

t-1 288 164 -16.14 (217.668) 5.073 (69.652) -1.523   

t+1 344 182 38.785 (518.736) 51.251 (465.224) -0.281   

t+2 341 168 21.942 (950.14) -789.833 (10413.567) 1.008   

t+3 273 153 -16.915 (388.328) -15.073 (195.791) -0.065   

Sales growth 

t-1 288 164 32.161 (705.387) 76.156 (592.225) -0.779   

t+1 344 182 31.796 (657.372) 36.219 (154.181) -0.249   

t+2 343 168 34.217 (707.272) 6.871 (29.706) 1.922 * 

t+3 273 153 36.546 (768.59) 17.041 (72.801) 1.083   

CF/Oper. Reve. 

t-1 377 211 7.961 (6.523) 11.349 (9.595) -4.572 *** 

t+1 297 137 8.734 (9.399) 14.091 (17.136) -3.429 *** 

t+2 294 132 8.903 (9.041) 14.247 (16.281) -3.534 *** 

t+3 235 125 10.725 (12.288) 12.771 (14.086) -1.37   

Gearing (%) 

t-1 280 159 94.21 (145.044) 69.756 (79.123) 2.285 ** 

t+1 331 175 89.181 (134.367) 80.836 (139.972) 0.647   

t+2 326 160 96.267 (148.301) 61.457 (78.121) 3.387 *** 

t+3 264 147 106.749 (160.132) 66.677 (94.548) 3.189 *** 

Solvency ratio (%) 

t-1 288 164 39.747 (21.687) 46.204 (21.52) -3.058 *** 

t+1 344 182 41.448 (23.087) 45.611 (22.825) -1.982 ** 

t+2 343 168 41.922 (23.41) 45.822 (23.271) -1.776 * 

t+3 273 153 41.2 (23.618) 46.468 (23.387) -2.222 ** 

ln (Total assets) 

t-1 288 164 8.423 (1.824) 10.495 (2.12) -10.499 *** 

t+1 344 182 8.337 (1.969) 11.033 (2.147) -14.095 *** 

t+2 343 168 8.471 (2.039) 11.252 (2.067) -14.347 *** 

t+3 273 153 8.577 (2.179) 11.456 (2.145) -13.213 *** 

ln (Number of employ-
ees) 

t-1 283 160 3.718 (1.63) 5.208 (1.964) -8.144 *** 

t+1 335 179 3.672 (1.705) 5.51 (2.212) -9.683 *** 

t+2 332 165 3.695 (1.782) 5.712 (2.131) -10.474 *** 

t+3 262 151 3.716 (1.938) 5.853 (2.169) -10.019 *** 
Notes: Standard deviations (sd) in parenthesis. *.** and *** significance levels: * p<0.1; ** p<0.05; *** p<0.01. The table presents a difference in 
means test comparing family firms with (“PE” or treated group) and without (“No PE” or control group) private equity. Mean represents the av-
erage value of each variable for each group of firms for the pre and post entry years.  

7.1 Pre-PE investment performance 

In the stratification matching the purpose of the blocks or strata is to remove bias as-
sociated to covariates. Often is recommended use five subclasses to remove 95% of 
the bias associated with one single covariate (Cochran, 1968; Rosenbaum and Rubin, 
1984 cited in Caliendo and Kopeining, 2008)39. However, one way to justify a specific 
number of strata is to check the balancing property. If within each stratum the propen-
sity score is balanced there is no need to divide in more strata but if not, the strata 
must be split and checked again to see now if within each of the two new strata co-
variates are balanced conditional on the propensity scores. The splitting procedure 
continues until the balance is reached (Caliendo and Kopeining, 2008; Becker and 
Ichino, 2002).  

Therefore, to estimate the propensity score and a set of balanced strata, the probit 
model is estimated with the help of the STATA command –pscore-40. The covariates 
that were included as determinants in the probabilistic model are described in table 
7.2. 

                                            
39 Since all bias under uncounfoundness is related to the propensity score, under normality the use of five subclasses removes 

most of the bias associated with all covariates (Imbens., 2005 cited in Caliendo and Kopeining, 2008). 

40 The option of common support is selected so treated firms with higher (lower) propensity scores than the maximum (minimum) 
of the group of non-treated firms (and vice versa) are eliminated. 
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As suggested in section 5 the quality of the matching is improved when the model for 
the propensity score includes all the potential determinants to receive treatment. 
However, it is important to consider that it is also counterproductive to find a model 
where the risk of perfect predictability of treatment PE given X raises. In other words, a 
model that has not has a good overlap between treated and untreated reduces the 
possibility of get good matches because treated will have very high propensity scores 
and non-treated will have very low. For that reason, the estimated probit only includes 
certain variables to find comparable firms. 

Table 7.2 Summary statistics of variables used in the probit model (Source: constructed by the author, 
2012) 

Variable pre-PE Period 
N  

(NoPE) 
N  

(PE) 
No PE 

Mean (sd) 
PE 

Mean (sd) 
t Signif. 

Ownership concentration t-1 276 145 0.7 (0.5) 0.3 (0.5) 8.721 *** 

CF/Oper. Reve. t-1 276 145 8.1 (6.9) 11.5 (10.9) -3.393 *** 

ln (Number of employees) t-1 276 145 3.7 (1.6) 5.3 (2) -8.271 *** 

Solvency ratio (%) t-1 276 145 38.8 (20.9) 45.2 (20.9) -2.956 *** 

Sales growth t-1 276 145 14.4 (532.5) 83.8 (332.4) -1.566   

Date of incorporation t-1 276 145 1980.1 (19.5) 1977.1 (26.2) 1.223   

Date of incorporation^2 t-1 276 145 3921181 (76783.4) 3909512 (102742.4) 1.203   

ROA t-1 276 145 6.3 (9.1) 3.7 (17.6) 1.657 * 

ROA^2 t-1 276 145 121.2 (177.9) 322.6 (803) -2.952 *** 

Notes: Standard deviations (sd) in parenthesis. *,** and *** significance levels: * p<0.1; ** p<0.05; *** p<0.01. All are pre-
treatment values. The table presents a difference in means test comparing family firms with (“PE” or treated group) and without 
(“No PE” or control group) private equity. Notice there is a smaller number of firms because of missing values for pre-entry years. 
Mean represents the average value of each variable for each group of firms for the pre-entry year. T represents a t-student statis-
tic. The null hypothesis tests if the difference of means between treated and untreated is equal to zero (            ) against 
the alternative hypothesis  (             ). It is assumed that the two populations have unequal standard deviations when 
there is a statistically significant difference (at the 0.05 level) between the variances of the two groups for each variable tested. 

 

In table 7.2 the ownership concentration is a dummy variable which describes if the 
family was ultimate owner (==1) of the firm before the PE entry. The date of incorpora-
tion tells the year of foundation of the family firm. From the differences in means tests 
it could be inferred that there is a tendency for lower levels of family ultimate owners 
in the group of treated contrary to the group of non-treated. Also they seem bigger (in 
terms of number of employees), older and with lower value pre-acquisition but high 
perspectives of growth (squared term of ROA is significantly greater for treated than 
for non-treated firms). 

The estimated probit is presented in table 7.3. In correspondence to the expected the 
impact of the ultimate owner variable previous from acquisition is negative and signifi-
cant over the probability of receiving PE investments. Also, the greater the ability to 
convert cash flow into sales (CF to Operating Revenue ratio), the fastest the sales 
grow, the cheaper the company is (negative sign of ROA) and the bigger it is in size a 
PEF will feel like invest in that family firm. To control for year of entry and industry 
dummies were included in the estimation but they didn’t resulted significant. The mar-
ginal effects are also significant and with the signs expected over the probability of 
PE=1 (See Appendix). 

Table 7.3 Probit model: Pr(PE=1 / X) (Source: constructed by the author, 2012) 

  Probit 

PE Ownership_conf -0.5581 
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  [0.1546]*** 
 Cash flow/Oper.Rev. 0.02346 
  [0.00942]** 
 Ln(Employees) 0.3436 
  [0.0469]*** 
 ROA -0.0210 
  [0.0079]*** 
 ROA^2 0.0014 
  [0.0004]*** 
 Solvency ratio 0.0097 
  [0.0037]*** 
 Sales growth 0.0021 
  [0.0011]* 
 Date of Incorporation -0.8012 
  [0.4676]* 
 Date of Incorporation ^2 0.0002 
  [0.0001]* 
 Constant 777.9672 
  [459.2720]* 
Observations  435 
Pseudo R2  0.30 
Log likelihood  -196.66 
Prob>chi2  0.00 

* p<0.1; ** p<0.05; *** p<0.01 
Notes: Standard errors in brackets. *,** and *** significance levels 

All are pre-treatment values 

Because the option of common support was selected when estimating the pscore, the 
number of observations is less. All observations lying outside of the common support 
region given by [0.0820481, 0.99999813] are discarded. To be sure that the balancing 
property holds for all the covariates, a level of confidence of 0.01 was selected as the 
minimum level to accept the null hypothesis of no differences in means after the 
matching41. The algorithm developed by the pscore command selected five strata 
where the covariates are balanced by the propensity scores. The balancing for each 
covariate and strata can be seen in appendix II, with t-tests for differences in means 
are calculated. The probit model includes ROA as the main performance indicator pre-
entry in order to capture if there is undervaluation due to stagnation. As expected, 
ROA presented a negative sign. For robustness of undervaluation in the decision of PEF 
in the probabilistic model, different probits were run with different performance or 
valuation indicators to look if they also have a negative sign in the estimation. This fact 
was confirmed for ROC, and EBITDA Margin (See Appendix). 

7.2 Post-PE investment performance 

In table 7.4 the diff-in-diff estimators are presented42. In general, there could be per-
ceived there is a positive impact of PE investment on some indicators of performance 
specially three years after the PEF entry. ROA and ROE are impacted positively and sig-
nificantly only comparing the situation between pre-entry and three years after. 
EBITDA Margin is slightly significant over all periods, almost 3% bigger than in the case 
of not receiving PE investment.  

                                            
41 STATA outputs with the balancing property satisfied as well as the number of blocks for which the 

propensity scores balance the covariates can be seen in appendix II. 

42 In Appendix 4, the balancing property is tested for pre-entry values of variables. The difference after matching between PE 

backed and non PE-backed family firms for the different pre-entry variables should be non-significant. That means that covari-
ates have been properly balanced between the two groups and now these two are comparable because now they are “equal” in 
terms of the covariates, except of course of treatment. The Appendix 4 table is showed for the blocks (strata of propensity 
score) that the user-written command pscore  in StataCorp (2011) where the balancing property is fulfilled. 
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This pattern could be due to that the PEF intervention starts to really give significant 
results once PEF intervention has consolidated its main contributions. For example, it 
has been shown that the level of professionalization in a family firm increases after a 
buyout (CMBOR, 2008). The process to start using formal governance mechanisms and 
formal strategic planning and control systems take time to take place and impact per-
formance. Also it may take longer when stagnation is strong and the control that the 
family firm still possesses avoids quicker organizational transformation. Indeed, when 
there are non-family owners the potential benefits of a professional governance and 
management structures introduced by a PEF may take some time because of the com-
plexity of conciliations (CMBOR, 2008). 

Given that the assets seem to significantly increase starting from the next year after 
the PEF entry, the returns are higher because of more net income. In terms of ROE, it 
seems there is no a significant increase in equity or at least is lower than the increase 
in net income. That could imply that some of the statements presented before regard-
ing the tendency of PEF to raise more debt instead of equity to get profits faster could 
be accurate in some sense. 

This could be supported by the observed impact in capital structure ratios. It seems 
there is a negative impact on long term gearing which becomes stronger after years 
two and three. At the same time, there is a statistically significant reduction of solven-
cy ratio by the second year but less than the reduction in long term gearing. That 
would mean that the negative incentive of PEFs to raise debt is not that important be-
cause it makes the target company to finance improvements in performance with 
short term liabilities such as creditors and other non-current liabilities43. 

In general, it could be assumed that the level of equity remained almost constant. If 
the amount of long term debt and loans was reduced because the entry of PE invest-
ment and the level of equity remained pretty much constant the gearing indicator is 
reduced. Thus, if the solvency ratio also decreased but in a smaller proportion, it could 
due to that the increase in total assets (thanks to for example more generated cash 
with short term liabilities) was smaller than the reduction in long term liabilities. In 
these terms, the impact of PEF actually causes a positive impact on performance of the 
firm because it may be producing more cash flow or current assets, increasing the val-
ue of the total assets without raising the level of long term debt. 
 
With this fact it would be possible to support the idea that PEFs do not bring higher de-
fault risk over family firms. The improvement of performance is financed partly by debt 
but that does not represent a real risk for the company. Studies like Tyková and Borell 
(2012) in accordance with this statement found that despite debt rises after a buyout, 
experienced PEFs does not necessarily increase the probability of bankruptcy.  
 
Yet, it is not clear whether cash flow actually improved due to PE investment or not. 
The ability to turn cash flow into sales seemed to be positive but not significant. Look-
ing at the behavior of cash flow, cash and sales in the sample for the pre and post PE 

                                            
43 The gearing ratio defined by Bureau van Dijk (2012) is the sum of long term debt (long term debt) and loans (short term debt) 

divided by equity. It can be said that short term liabilities except loans can be increased in terms of creditors and other current 
liabilities because according to Amadeus database, Current liabilities = Loans + Creditors + Other current liabilities. Additionally, 
the percentage of other current liabilities plus creditors on total current liabilities was always (pre and post PE entry) considera-
bly bigger for the sampled family firms. Then loans do not affected much the gearing ratio. 
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investment years, it was found that those are bigger for treated family firms than for 
non-treated. But the both groups of firm seem not to differ in the pattern of how they 
increase any of those three44.  

Moreover, the ratio of cash flow to operating revenue did not have a significant im-
pact. The ability to turn cash into sales it is not different depending on having or not 
having PE investment. Sales growth ATT estimator also is no significant but negative.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7.4 Effects of PE investment (ATT estimator) 
(Source: constructed by the author, 2012) 

Diff in Diff 
outcome vari-

able 
[t+1] - [t-1] [t+2] - [t-1] [t+3] - [t-1] 

                                            
44 A sensitivity analysis like the one presented in the following sections was conducted on the CF/Oper. Reve. Estimator. The ATT 

coefficient for that variable seemed not to become significant even considering higher levels of hidden bias. For cash flow, cash 
and sales variables it was also calculated an ATT estimator. The diff in diff estimator for each one of the three was positive but 
not significant. 
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ROA (%) -0.125 0.318 3.908 * 

 
[2.048 ] [2.134 ] [2.053 ] 

 
-0.061 0.149 1.903 

    ROC (%) 3.065 0.015 6.389 

 
[8.261 ] [6.567 ] [5.378 ] 

 
0.371 0.002 1.188 

    ROE (%) 13.279 6.284 12.568 ** 

 
[9.859 ] [6.868 ] [5.504 ] 

 
1.347 0.915 2.283 

    EBITDA mar-
gin (%) 

2.657 * 3.638 * 3.185 * 

 
[1.526 ] [1.938 ] [1.883 ] 

 
1.741 1.877 1.692 

    EBIT margin 
(%) 

3.417 * 3.373 4.073 ** 

 
[1.816 ] [2.226 ] [1.954 ] 

 
1.882 1.515 2.084 

    EBITDA multi-
ple 

3.27 -1.392 8.419 

 
[13.232 ] [15.337 ] [7.146 ] 

 
0.247 -0.091 1.178 

    EBIT multiple 21.34 -0.599 5.216 

 
[57.592 ] [21.61 ] [21.254 ] 

 
0.371 -0.028 0.245 

    Sales growth -54.834 -69.28 -49.973 

 
[49.305 ] [48.69 ] [58.794 ] 

 
-1.112 -1.423 -0.85 

    CF/Oper. 
Reve. 

2.638 2.566 1.88 

 
[1.699 ] [1.632 ] [1.276 ] 

 
1.553 1.572 1.473 

    Gearing -3.552 -19.192 * -22.682 ** 

 
[12.211 ] [10.1 ] [9.881 ] 

 
-0.291 -1.9 -2.296 

    Solvency ratio 
(%) 

-0.669 -4.843 * 0.776 

 
[2.008 ] [2.759 ] [2.757 ] 

 
-0.333 -1.755 0.282 

    ln (Total as-
sets) 

0.181 *** 0.239 *** 0.208 *** 

 
[0.059 ] [0.069 ] [0.071 ] 

 
3.059 3.485 2.906 

    ln (Number of 
employees) 

0.017 0.061 0.103 

 
[0.056 ] [0.068 ] [0.065 ] 

* p<0.1; ** p<0.05; *** p<0.01 
Notes: Standard errors in brackets. *,** and *** significance levels 

 

7.3 Robustness checks 

The most appropriate matching algorithm used depends on the available data and the 
assumptions that the researcher wants to hold. The stratification matching allows 
matching units from the same interval of propensity score which is an advantage in 
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terms of reducing bias. However, for the sake of better interpretations of the PE im-
pact in tables 7.5 and 7.6 are presented ATT estimators with different matching meth-
ods.  

Table 7.5 Diff-in-Diff ATT estimators by different matching algorithms            
(Source: constructed by the author, 2012) 

Outcome variable [t+1] - [t-1] [t+2] - [t-1] [t+3] - [t-1] Method 

ROA -0.142  -0.632  1.529  default 

ROC -7.796  -3.133  0.112  default 

ROE 3.744  1.127  7.212  default 

EBITDA Margin 2.65  1.857  2.41  default 

EBITDA Multiple 3.536  1.393  2.542  default 

EBIT Margin -15.041  -24.638  1.431  default 

EBIT Multiple 8.933  -154.76  8.109  default 

Sales growth -54.975  -82.414 * -47.442  default 

CF/Oper. Reve. 2.511  2.263  1.941  default 

Gearing 11.436  -8.072  -0.906  default 

Solvencyratio -1.759  -4.54  -1.035  default 

ln (Total assets) 0.154 ** 0.174 * 0.254 ** default 

ln (No. Of employees) 0.12 * 0.128  0.149  default 

ROA 0.242  0.146  3.074  neighbor5 

ROC -7.167  -3.006  2.867  neighbor5 

ROE 2.017  0.995  8.923  neighbor5 

EBITDA Margin 2.42  3.733 * 2.754  neighbor5 

EBITDA Multiple 3.017  3.045  2.72  neighbor5 

EBIT Margin -10.497  -25.931  1.718  neighbor5 

EBIT Multiple 6.686  -34.037  8.151  neighbor5 

Sales growth -37.07  -63.193  -29.59  neighbor5 

CF/Oper. Reve. 3.158 * 3.894 ** 3.158 * neighbor5 

Gearing 9.091  -1.277  -7.623  neighbor5 

Solvencyratio -2.204  -5.019 ** 0.122  neighbor5 

ln (Total assets) 0.179 *** 0.229 *** 0.147  neighbor5 

* p<0.1; ** p<0.05; *** p<0.01 
Notes: *,** and *** significance levels 

 
With the default method (one nearest neighbor) it seems there is no significant impact 
of PE on any performance or variable of interest but total assets. When using the five 
nearest neighbors a weak positive impact is now in the Cash flow to operating revenue 
ratio.  That would suggest that either the cash flow is becoming higher after entry or 
the operating revenue is decreasing or increments of the latter are less than incre-
ments in the former.  

 
More restrictive methods such as caliper and radius show a positive and strongly sig-
nificant impact on total asset that persists through the post-entry years45. So inde-

                                            
45 The level of tolerance used for the caliper and radius was 0.005 
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pendently from selecting only control firms within the caliper and/or the radius to find 
matched pairs, the impact on total assets seem to be clearly positive and significant. 
Also there is a small significance in the first year after entry in EBITDA multiple and 
Cash flow to operating revenue in the second year. 

Table 7.6 Diff-in-Diff ATT estimators by different matching algorithms (Continuation) 
(Source: constructed by the author, 2012) 

Outcome variable [t+1] - [t-1] [t+2] - [t-1] [t+3] - [t-1] Method 

ROA 0.83  0.403  2.094  caliper 

ROC -7.887  -3.286  -1.284  caliper 

ROE 4.355  1.615  7.849  caliper 

EBITDA Margin 3.037  2.482  0.96  caliper 

EBITDA Multiple 4.602 * 2.814  1.408  caliper 

EBIT Margin -30.279  -34.475  -2.176  caliper 

EBIT Multiple -63.671  -217.983  1.818  caliper 

Sales growth 11.117  -24.037 *** -2.462  caliper 

CF/Oper. Reve. 3.292  3.963 * 2.111  caliper 

Gearing 16.704  -3.444  13.666  caliper 

Solvencyratio -3.254  -6.527 ** -4.832  caliper 

ln (Total assets) 0.185 ** 0.19 * 0.257 ** caliper 

ln (No. Of employees) 0.121 * 0.147  0.203 * caliper 

ROA -0.098  -0.174  1.703  radius 

ROC -5.987  -3.225  -0.184  radius 

ROE 2.629  0.269  6.738  radius 

EBITDA Margin 2.87  2.942  0.719  radius 

EBITDA Multiple 4.135 * 3.227  0.959  radius 

EBIT Margin -17.171  -31.493  -0.806  radius 

EBIT Multiple -50.395  -60.213  20.857  radius 

Sales growth 12.804  -24.29 *** -0.889  radius 

CF/Oper. Reve. 3.075  3.759 * 1.877  radius 

Gearing 20.069  -0.033  10.167  radius 

Solvencyratio -4.338 * -6.85 ** -3.871  radius 

ln (Total assets) 0.218 *** 0.235 ** 0.234 * radius 

ln (No. Of employees) 0.121 * 0.135  0.157  radius 

ROA 1.0 0.507  3.435  kernel 

ROC 3.182  3.248  3.205  kernel 

ROE 3.248  3.205  9.69  kernel 

EBITDA Margin 2.701  3.801 * 2.708  kernel 

EBITDA Multiple 3.659 * 3.567  2.791  kernel 

EBIT Margin -7.349  -23.049  3.325  kernel 

EBIT Multiple -11.523  -22.342  3.342  kernel 

Sales growth -36.63  -63.277  -31.384  kernel 

CF/Oper. Reve. 3.137 * 3.898 ** 2.524  kernel 

Gearing 6.75  -4.955  -11.815  kernel 

Solvencyratio -1.446  -3.977  0.906  kernel 

ln (Total assets) 0.2 *** 0.231 *** 0.152  kernel 

ln (No. Of employees) 0.099 * 0.106  0.044  kernel 
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* p<0.1; ** p<0.05; *** p<0.01 
Notes: *,** and *** significance levels 

 

The kernel method did not exhibit too much different results. The common support 
condition was imposed on each algorithm reducing the probability of poor matches, 
specially necessary for the kernel method that uses nearly all firms in the control group 
to construct the counterfactual. 

According to the previous table there are some signs of positive impact on cash flow to 
revenues ratio. It would suggest that having PE investment actually help to generate 
cash flow and then use sales more efficiently. In general, in order to improve cash flow 
PEFs often ‘manage their receivables and payables, reduce their inventories, and scru-
tinize discretionary expenses’. They are known as very protective of cash, delaying or 
altogether canceling any lower-value optional projects or expenses, ‘investing only in 
those initiatives and resources (including talent) that contribute significant value´46  
(Vinay et al., 2012). So it is possible that regardless of a consistent improvement of 
sales the protection of cash and subsequently cash flow make at some point improve 
this indicator. 

7.4 Sensitivity analysis 

To determine if the findings are reliable and the impact of PE investment is not over or 
underestimated, a sensitivity analysis can be performed47. Any ATT estimator might be 
sensitive to potential hidden bias and then the assumption of unconfoundness (as-
sumption 1) can be violated. Since this is not directly testable, the sensitivity is as-
sessed based on the bounding approach of Rosenbaum (Observational Studies, 2nd 
ed., New York: Springer) (cited in Becker and Caliendo, 2007). 

The test consists in assuming the probability of receiving PE investment for a family 
firm i depends on observable covariates     and an unobservable variable,   : 

 (           )   (        )                                       (13) 

Where F(.) is the cumulative logistic distribution function. If the study is free of bias,    
is equal to zero and the probability of being treated only depends on  . But if this is 
not the case, firms with the same covariates   will have a different chance of receive 
PE investment. Assuming that a pair of firms i and j have been matched, the odds that 
firms receive PE investment are given by Pi/(1-Pi) and Pj/(1-Pj) respectively (Becker and 
Caliendo, 2007). The odds ratio would be then: 

  (    )

  (    )
 

   (       )

   (       )
    { (     )}                              (14) 

As covariates   are identical between treated and non-treated firms the only differ-
ence in the odds of receiving treatment is given by the differences in the unobservable 
variables for firm i and firm j. The   parameter tells how much that difference affects 
the odds ratio. So the sensitivity depends on how changing the values of   and the dif-
ference       the inference about the PE investment effect it is altered (Becker and 
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 (Strategy and Business Magazine, 2012. http://m.strategy-business.com/article/00102?gko=6a378 

47 With the help of the command –mhbounds- in STATA. 
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Caliendo, 2007). Rosenbaum (2002) (cited in Becker and Caliendo, 2007) shows that 
the preceding equation implies that the odds ratio that either of the two matched 
firms will receive PE investment are bounded by: 

 

  
 
  (    )

  (    )
                                                         (15) 

If      , both matched firms have the same chance of receiving PE investment and 
there is no hidden bias. Greater values of   , for example     , reveals that firms 
that appear to be similar in terms of x could differ in their odds of receiving PE invest-
ment by as much as factor 2 (Becker and Caliendo, 2007).  

In the present document, using the approach suggested by Becker and Caliendo (2007) 
a sensitivity analysis is developed for ATT estimators that seemed to be significant in 
the preceding sections. Aakvik (2001) suggested that the Mantel and Haenszel (MH) 
(1959) test statistic can be used to simulate the effects of hidden bias on binary out-
comes48 (cited in Becker and Caliendo, 2007).  

For example, if the impact of PE investment on the (outcome) total assets is positive 
and significant for the first year after the PEF entry, one wants to test if that impact is 
being overestimated because of potential positive hidden bias. A family firm with abil-
ity to negotiate with PEFs will have more chances of being selected to receive invest-
ment. That cannot be observed but it is very likely that it can be cause upward bias on 
the impact of PE intervention. 

Binary outcomes refer to a dummy variable. So if one wants to test the sensitivity of a 
positive ATT for total assets, an outcome dummy variable is equal to one if the impact 
on total assets is positive and zero otherwise. If we wanted to test a negative impact 
on gearing then the dummy will be equal to one if the impact is negative and zero oth-
erwise. 

The sensitivity analysis for some of the significant performance estimators from the 
stratified matching (table 7.4) is presented in table 7.7.  

 

 

 

 

 

Table 7.7 Sensitivity analysis for performance ATT estimators 
(Source: constructed by the author) 

Gamma ROA [t+3] - [t-1]  

e_y [Q MH+ ; Q MH-] p-MH+ 

1 [2.9645162 ; 2.9645162] 0.0015158 

1.2 [2.5726675 ; 3.4927835] 0.00504591 

                                            
48 The MH is a non-parametric test that ‘compares the successful number of individuals in the treatment group with the same ex-

pected number, given that the treatment is zero’ (Becker and Caliendo, 2007). Here is denoted as Q MH. 
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1.4 [2.1942229 ; 3.8946534] 0.01410969 

1.6 [1.8704457 ; 4.2501878] 0.03071097 

1.8 [1.5875161 ; 4.5701641] 0.0561979 

2 [1.3362302 ; 4.8619512] 0.09073703 

   Gamma ROE [t+3] - [t-1]  

e_y [Q MH+ ; Q MH-] p-MH+ 

1 [4.126492 ; 4.126492] 0.00001842 

1.2 [3.7749995 ; 4.6563204] 0.00008 

1.4 [3.4174291 ; 5.0456525] 0.00031608 

1.6 [3.1141131 ; 5.391821] 0.00092249 

1.8 [2.8511585 ; 5.704469] 0.00217801 

2 [2.6193323 ; 5.9902618] 0.0044051 

   
Gamma  ln(Total assets) [t+3] - [t-1] 

e_y [Q MH+ ; Q MH-] p-MH+ 

1 [6.8986585 ; 6.8986585] 0.00000000000 

1.2 [6.5728265 ; 7.5518051] 0.00000000002 

1.4 [6.1921424 ; 8.0033984] 0.00000000030 

1.6 [5.8764051 ; 8.4150599] 0.00000000210 

1.8 [5.6078947 ; 8.7951767] 0.00000001024 

2 [5.3751094 ; 9.149619] 0.00000003827 

   Notes: 

Gamma : odds of differential assignment due to unobserved factors 

Q_mh+ : Mantel-Haenszel statistic (assumption: overestimation of treatment effect) 

Q_mh- : Mantel-Haenszel statistic (assumption: underestimation of treatment effect) 

p_mh+ : significance level (assumption: overestimation of treatment effect) 

p_mh- : significance level (assumption: underestimation of treatment effect) 

 

The MH statistic strategy (Q MH) includes the calculation of a p-critical to reject the 
null hypothesis of not significant impact of treatment. Depending on the assumption to 
be tested (either overestimation or underestimation) the researcher must look at one 
specific bound and significance level49. In table 7.7 the bounds under the assumption 
that it has been overestimated the treatment effect, i.e. Q MH+, reveals that ROA, ROE 
and total assets ATT estimators remain to be positively significant regardless the level 
of potential bias. These estimators are the diff-in-diff estimators for the difference be-
tween pre-entry values and values three years after PE investment entry.  

A family firm with more unobservable stewardship-like behaviors such as enthusiasm 
or commitment might cause by themselves a positive impact on profitability ratios 
without the need of PE investment. For low levels of this type of bias, ROA estimator 
will remain significant. 

                                            
49 Under the assumption of no hidden bias, gamma=1, the positive MH statistic (Q MH+) it is adjusted downward for the case of 

positive unobserved selection and the negative MH statistic (Q MH-) is also adjusted downwards but for the case of negative un-
observed selection. 
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Still, the more the bias the less significant the estimator becomes. If firms with the 
same observable characteristics differ in their odds of treatment by 60% (when gam-
ma=1.6) impact on ROA turns out to be less significant at only 5% of confidence and 
only 10% when the odds differ by 100%. 

The estimator for ROE seems to be more insensitive to bias. Even if the odds of expo-
sure to PE investment are doubled ROE remains significant. In the case of the estima-
tor for total assets the significant pattern remains even more strongly no matter how 
much hidden bias might be. This suggests that the total value of the company increas-
es for sure with the PE intervention. 

According to the above, the positive significant impact around the third year is insensi-
tive to hidden bias, at least under the stratified matching approach. In Appendix 8 sen-
sitivity analyses are presented regarding the remaining estimators from table 7.6. The 
results for those variables show there is constant and positive effect in total assets 
through the years. In the case of long term gearing it starts to become more significant 
the more hidden bias there is. The same happens to sales growth and solvency ratio.  

The above suggests that having less leverage due to negative selection bias, for exam-
ple being more responsible with debt decisions not necessarily because a PEF is en-
hancing such behavior makes the gearing indicator even more significant of what it is. 
In other words, there is even more significance of reductions in gearing when there are 
intrinsic characteristics in the family firm that enhances that comportment.  

Supported on these results it could be stated that the obtained estimators to describe 
the PE investment impact are capturing robustly such effect at least in terms of sensi-
tivity before the presence of hidden bias.  

8 Conclusions 

This study analyzed the impact of private equity investment on family firm’s perfor-
mance. Through the application of the propensity score matching method, the algo-
rithm of stratification matching was used to compare family firms with private equity 
investment with family firms without private equity investment. 

The main conclusion after robustness checks is that it is very likely that PEFs minority 
intervention in family firms might be causing positive impacts on performance 
measures such as Return on total assets and Return on Equity and potentially, on 
EBITDA margin and cash flow to operating revenues ratios. However, analyzing a broad 
picture of the results, the average treatment effect estimator that remained always 
positive and significant was the whole value of the company measured as the value of 
total assets.  

A potential reason for such positive impacts is the supply of financial and non-financial 
resources to cover typical deficiencies of family firms. These deficiencies might be at-
tributed to stagnation-like behaviours that affect performance such as pursuing inter-
ests that maximize personal gains instead of protecting the assets of the company or 
the preference of unprofessional descendants or heirs to assume strategic manage-
ment positions instead of more skilled outsiders. Private Equity Firms can provide pro-
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fessional advice in governance and management structures reducing these potential 
drawbacks of family ownership and improve performance.  

However, the enhancement of performance might also be due to stewardship like be-
haviours that the private equity investment enhances once inside the company. Long-
term view, attachment to the firm, strong commitment to keep the company healthy, 
experience and prioritizing profit maximization objectives over amenity type objectives 
might be strengthened once PEF covers up financial or organizational deficiencies.  

Regarding the impact on capital structure once PEFs are inside a family firm it seems 
there is a rise of debt but not necessarily long term debt. Short term liabilities acquired 
from creditors or other types of short term debt would justify the observed increase in 
total assets, but a constant level of equity. Unfortunately, to support this idea is be-
yond the scope of this study for what it is necessary further research. However, in 
terms merely of performance it could be claimed that typical indicators of perfor-
mance can be in some sense and at certain degree, positively affected by PEF interven-
tion.  

Perception of stagnation in family firms seems to apply for the Swedish case. Under-
valuation and negative perception of family ownership are presented in the sample 
used and it is represented by the negative relationship between the probability of re-
ceiving PE investment and the family ownership concentration. 

The main goal of this study was to present an alternative approach to assess the im-
pacts of private equity in family firms. More consistent results in further research 
could be reached improving the selection of the final sample for the matching proce-
dure. For example, instead of following the recommended ‘one observation per unit’, 
dataset to perform the matching it could be used the whole panel. However, it would 
be necessary to control for the years of exit of PEFs.  

Also, instead of the analysis of only three years after, four or more periods after the 
PEF entry could help to approach better picture of the horizon of impacts of PE in-
vestment. In this document, the chosen methodology implied not to neglect the one 
observation per unit recommendation made by the creators of the matching command 
psmatch2. The sample data of family firms intervened by PEFs constructed for this 
study is probably one of the most important contribution to the literature. So far, for 
the Swedish case there is no such a list, at least to the knowledge of the author of this 
document.
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Appendix 1  

 T-test of difference in means in the year of entry for main final sample 

. ttest year_entry, by(PE) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

       0 |     397    2005.907    .1268968      2.5284    2005.657    2006.156 

       1 |     215    2005.567    .1786698    2.619813    2005.215     2005.92 

---------+-------------------------------------------------------------------- 

combined |     612    2005.788    .1036386    2.563876    2005.584    2005.991 

---------+-------------------------------------------------------------------- 

    diff |            .3393591    .2168422               -.0864888    .7652071 

------------------------------------------------------------------------------ 

    diff = mean(0) - mean(1)                                      t =   1.5650 

Ho: diff = 0                                     degrees of freedom =      610 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.9409         Pr(|T| > |t|) = 0.1181          Pr(T > t) = 0.0591 

 

 Ranksum test for differences in the year of entry for main final sample 
 

. ranksum year_entry, by(PE) 

 

Two-sample Wilcoxon rank-sum (Mann-Whitney) test 

 

          PE |      obs    rank sum    expected 

-------------+--------------------------------- 

           0 |      397      125333    121680.5 

           1 |      215       62245     65897.5 

-------------+--------------------------------- 

    combined |      612      187578      187578 

 

unadjusted variance  4360217.92 

adjustment for ties   -89836.04 

                     ---------- 

adjusted variance    4270381.88 

 

Ho: year_e~y(PE==0) = year_e~y(PE==1) 

             z =   1.767 

    Prob > |z| =   0.0771 
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Appendix 2  
 

Stata Output 
 

Note: the common support option has been selected 

The region of common support is [.0820481, .99999813] 

Description of the estimated propensity score  

in region of common support  

 

                 Estimated propensity score 

------------------------------------------------------------- 

      Percentiles      Smallest 

 1%     .0868349       .0820481 

 5%     .1033898       .0827356 

10%     .1270518       .0832616       Obs                 367 

25%     .1929354       .0868349       Sum of Wgt.         367 

 

50%     .3288496                      Mean           .3743975 

                        Largest       Std. Dev.      .2245607 

75%     .5025985       .9900008 

90%     .7105202       .9968874       Variance       .0504275 

95%     .8722319        .999906       Skewness       .8844627 

99%     .9900008       .9999981       Kurtosis       3.137548 

 

 

 

******************************************************  

Step 1: Identification of the optimal number of blocks  

Use option detail if you want more detailed output  

******************************************************  

 

 

The final number of blocks is 5 

 

This number of blocks ensures that the mean propensity score 

is not different for treated and controls in each blocks 

 

 

 

**********************************************************  

Step 2: Test of balancing property of the propensity score  

Use option detail if you want more detailed output  

**********************************************************  

 

 

The balancing property is satisfied  

 

Note: the common support option has been selected 

 

 

*******************************************  

End of the algorithm to estimate the pscore  

******************************************* 
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Appendix 3   
 
Distribution of pscore for non-treated (PE=0)  and treated (PE=1) family firms 
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Appendix 4   
 

Non-PE Backed versus PE Backed up family firms. Differences in mean after matching by balanced block 

Variable Block 
N  

(NoPE) 
N  

(PE) 
No PE 

Mean (sd) 
PE 

Mean (sd) 
t Signif. 

ROA (%) 

1 93 10 7.788 (8.243) 4.265 (8.436) 1.258   

2 56 29 6.961 (9.235) 7.888 (9.443) -0.43   

3 23 29 5.428 (13.055) 7.351 (6.332) -0.65   

4 10 32 9.415 (11.789) 7.634 (12.58) 0.41   

5 9 35 3.217 (10.51) -7.023 (29.616) 1.676   

ROC (%) 

1 91 8 23.093 (22.649) 19.726 (20.421) 0.443   

2 55 29 33.248 (65.886) 19.845 (34.032) 1.229   

3 21 29 7.67 (26.803) 17.032 (12.638) -1.49   

4 9 31 19.44 (39.977) 30.175 (64.132) -0.61   

5 9 33 19.24 (29.221) -16.112 (67.96) 2.307 ** 

ROE (%) 

1 93 10 20.705 (27.842) 2.129 (63.864) 0.911   

2 56 29 26.513 (56.244) 15.531 (38.999) 1.052   

3 23 29 4.549 (40.859) 14.929 (13.149) -1.17   

4 10 32 17.089 (25.551) 25.301 (59.984) -0.62   

5 9 35 10.417 (24.024) -35.951 (117.099) 2.172 ** 

EBITDA 
margin (%) 

1 93 10 9.513 (8.671) 7.917 (5.805) 0.781   

2 56 29 7.828 (6.673) 10.033 (9.495) -1.12   

3 23 29 13.363 (14.898) 10.541 (7.731) 0.825   

4 10 32 8.346 (9.085) 8.187 (28.631) 0.027   

5 9 32 18.628 (18.751) 8.984 (31.97) 1.144   

EBIT margin 
(%) 

1 93 10 5.966 (7.429) 5.342 (4.715) 0.372   

2 56 29 4.919 (6.223) 7.687 (9.422) -1.43   

3 23 29 9.197 (14.823) 6.306 (8.355) 0.836   

4 10 32 5.75 (10.057) 3.517 (28.863) 0.371   

5 9 32 15.31 (19.858) 3.875 (34.095) 1.277   

EBITDA mul-
tiple 

1 93 10 3.118 (19.449) 6.359 (6.714) -1.11   

2 56 29 
31.796 

(164.063) 
5.644 (10.302) 1.188 

  

3 23 29 13.349 (35.065) 20.148 (119.719) -0.29   

4 10 32 16.158 (36.721) -3.28 (66.094) 1.18   

5 9 35 10.933 (8.001) -7.24 (148.672) 0.719   

EBIT multi-
ple 

1 93 10 
-19.278 

(229.927) 
11.895 (11.867) -1.29 

  

2 56 29 5.933 (89.007) 10.365 (30.813) -0.34   

3 23 29 16.819 (38.726) 16.133 (44.386) 0.059   

4 10 32 7.56 (12.302) -1.406 (33.938) 1.254   

5 9 35 5.825 (38.142) -15.776 (109.556) 0.962   

Sales 
growth (%) 

1 93 10 12.453 (26.212) 
647.786 

(2019.641) 
-1 

  

2 56 28 7.173 (18.36) 38.742 (44.96) -3.57 *** 

3 22 29 
41.928 

(161.259) 
61.469 (64.915) -0.54 

  

4 10 31 40.431 (86.607) 25.088 (43.679) 0.539   

5 9 35 1.423 (10.056) 53.682 (107.347) -2.83 *** 

CF/Oper. 
Reve. 

1 93 10 8.387 (6.22) 8.407 (3.368) -0.02   

2 56 29 7.631 (4.988) 8.736 (5.822) -0.87   

3 23 29 13.754 (12.013) 9.607 (7.706) 1.438   

4 10 32 9.369 (5.115) 13.608 (12.677) -1.53   
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5 9 35 12.416 (14.434) 15.771 (15.156) -0.62   

Gearing (%) 

1 93 10 
73.307 

(104.413) 
86.293 (98.165) -0.4 

  

2 56 29 62.381 (87.632) 56.943 (86.626) 0.273   

3 23 29 70.577 (81.25) 71.187 (76.181) -0.03   

4 10 32 27.911 (40.078) 68.672 (68.741) -2.32 ** 

5 9 35 78.26 (56.374) 76.803 (84.92) 0.062   

Solvency ra-
tio (%) 

1 93 10 42.284 (19.026) 41.153 (29.116) 0.12   

2 56 29 40.465 (19.239) 47.244 (23.108) -1.36   

3 23 29 47.346 (22.021) 46.541 (16.028) 0.147   

4 10 32 54.394 (17.955) 47.62 (19.587) 1.019   

5 9 35 47.191 (20.727) 46.164 (21.579) 0.131   

ln (Total as-
sets) 

1 93 10 8.104 (1.11) 8.283 (0.987) -0.54   

2 56 29 9.261 (1.055) 9.292 (1.065) -0.13   

3 23 29 10.219 (1.448) 10.727 (0.729) -1.53   

4 10 32 10.887 (0.896) 11.159 (1.167) -0.78   

5 9 35 12.691 (1.167) 11.811 (2.838) 1.425   

ln (Number 
of employ-

ees) 

1 93 10 3.51 (1.167) 3.859 (1.075) -0.97   

2 56 29 4.488 (1.023) 4.305 (1.417) 0.616   

3 23 29 4.992 (1.777) 5.652 (1.352) -1.47   

4 10 32 5.554 (1.168) 5.661 (1.567) -0.23   

5 9 34 7.133 (1.658) 6.079 (2.618) 1.481   

Notes: All are pre-entry values.           
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Appendix 5   

Correlation matrix for pre-entry variables 

  

Ownership 
concentra-
tion 

CF/Oper. 
Reve. 

ln (Num-
ber of em-
ployees) 

Solvency 
ratio (%) 

Sales 
growth 

Date of in-
coporation 

Date of inco-
poration^2 

ROA 
ROA^
2 

Ownership 
concentration 1 

        CF/Oper. 
Reve. -.0839095 1 

       ln (Number of 
employees) -.3740629 

-
.0771562 1 

      Solvency ratio 
(%) -.0649223 .2867364 -.0785659 1 

     
Sales growth 

-.0839409 .0443851 .0522019 
-
.0582071 1 

    Date of inco-
poration .1050002 

-
.0428606 -.3569472 

-
.1057122 .0390957 1 

   Date of inco-
poration^2 .104302 

-
.0420955 -.3564619 

-
.1060669 .0393205 .999973 1 

  
ROA 

.1751871 .1992729 -.0916165 .1798154 
-
.0682832 .0098239 .009489 1 

 
ROA^2 

.0281109 .1986765 -.1045096 .0874308 .0099955 .1242435 .1246442 
-
.0657106 1 
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Appendix 6   

 

Marginal Effects Probit 

Variable dy/dx    

Ownership_conf -0.20401  [0.05585] *** 

Cash flow/Oper.Rev. 0.00855  [0.00341] ** 

ln(No. Of Employees) 0.12524  [0.01696] *** 

ROA -0.00766  [0.00295] *** 

ROA^2 0.00052  [0.00014] *** 

Solvency ratio 0.00355  [0.00134] *** 

Sales growth 0.00076  [0.00041] * 

Age -0.292  [0.17055] * 

Age^2 0.00007  [0.00004] * 

* p<0.1; ** p<0.05; *** p<0.01 
Notes: Standard errors in brackets. *.** and *** significance levels 
All are pre-treatment values of the variables. dy/dx is for discrete change of 
dummy variable (PE) from 0 to 1. y  = Pr(PE) predicted by the model =  
.27312855. y = PE dummy. actual proportion treated vs no treated = .3375 
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Appendix 7   

 

Probit models with different performance variables to test undervaluation of family firms 

  Probit(1) Probit(2) Probit(3) Probit(4) Probit(5) 

PE Owner-
ship_conf 

-0.5581 -0.5175 -0.5519 -0.5645 -0.7008 

  [0.1546]*** [0.1537]*** [0.1507]*** [0.1573]*** [0.1506]*** 
 Cash 

flow/Oper.Rev. 
0.02346 0.02463 0.02545 0.01726 0.02501 

  [0.00942]** [0.00971]** [0.00913]*** [0.01703] [0.00927]*** 
 Ln(Employees) 0.3436 0.3165 0.3309 0.3499 0.3070 
  [0.0469]*** [0.0466]*** [0.0463]*** [0.0490]*** [0.0459]*** 
 Solvency ratio 0.0097 0.0105 0.0124 0.0102 0.0107 
  [0.0037]*** [0.0038]*** [0.0038]*** [0.0039]*** [0.0036]*** 
 Sales growth 0.0021 0.0022 0.0021 0.0022 0.0017 
  [0.0011]* [0.0011]** [0.0011]* [0.0011]* [0.0012] 
 Date of inc. -0.8012 -0.9359 -0.9580 -1.0243 -1.0557 
  [0.4676]* [0.4713]** [0.4620]** [0.4787]** [0.4633]** 
 Date of inc.^2 0.0002 0.0002 0.0002 0.0003 0.0003 
  [0.0001]* [0.0001]** [0.0001]** [0.0001]** [0.0001]** 
 ROA -0.0210     
  [0.0079]***     
 ROA^2 0.0014     
  [0.0004]***     
 ROC  -0.0081    
   [0.0026]***    
 ROC2  0.0000    
   [0.0000]***    
 ROE   -0.0026   
    [0.0013]**   
 ROE2   0.0000   
    [0.0000]***   
 EBITDA margin    -0.0186  
     [0.0099]*  
 EMA2    0.0004  
     [0.0002]**  
 EBITDA multi-

ple 
    -0.0021 

      [0.0018] 
 EMU2     0.0000 
      [0.0000] 
 Constant 777.9672 909.4029 929.9845 995.8052 1,026.2483 
  [459.2721]* [462.8836]** [453.7405]** [470.0895]** [454.9338]** 
Observa-
tions 

 435 417 436 414 421 

Pseudo R2  0.30 0.27 0.28 0.29 0.27 
Log likeli-
hood 

 -196.66 -198.10 -206.37 -186.52 -199.06 

Prob>chi2  0.00 0.00 0.00 0.00 0.00 

* p<0.1; ** p<0.05; *** p<0.01 
Notes: Standard errors in brackets. *,** and *** significance levels 

All are pre-treatment values 
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Appendix 8   
 

Sensitivity analysis for diff-in-diff ATT estimators 

  EBITDA Margin [t+1] - [t-1]  EBITDA Margin [t+2] - [t-1]  EBITDA Margin [t+3] - [t-1]  

e_y [Q MH+ ; Q MH-] p-MH+ [Q MH+ ; Q MH-] p-MH+ [Q MH+ ; Q MH-] p-MH+ 

1 [1.1535936 ; 1.1535936] 0.12433 [1.1159029 ; 1.1159029] 0.13223 [0.17254473 ; 0.17254473] 0.4315 

1.2 [0.68797868 ; 1.6602801] 0.24573 [0.6593333 ; 1.6146014] 0.25484 [-0.15714693 ; 0.61297153] 0.56244 

1.4 [0.28064111 ; 2.0774701] 0.38949 [0.2587271 ; 2.0238761] 0.39792 [0.21218921 ; 0.98416038] 0.41598 

1.6 [-0.07159177 ; 2.4429711] 0.52854 [-0.08777939 ; 2.3820556] 0.53497 [0.53252594 ; 1.3078637] 0.29718 

1.8 [0.00066912 ; 2.7691065] 0.49973 [0.00490826 ; 2.7013072] 0.49804 [0.81590582 ; 1.5956811] 0.20728 

2 [0.27675375 ; 3.0642245] 0.39098 [0.27610746 ; 2.9898755] 0.39123 [1.07041 ; 1.8554263] 0.14222 

       
  Sales growth [t+2] - [t-1] 

    
e_y [Q MH+ ; Q MH-] p-MH- 

    
1 [5.0803782 ; 5.0803782] 1.88E-07 

    
1.2 [4.5951283 ; 5.7212537] 5.29E-09 

    
1.4 [4.138828 ; 6.2203449] 2.48E-10 

    
1.6 [3.7516424 ; 6.6653692] 1.32E-11 

    
1.8 [3.4157153 ; 7.0685171] 7.83E-13 

    
2 [3.1192399 ; 7.4381712] 5.11E-14 

    

       
Gamma Gearing [t+2] - [t-1] Gearing [t+3] - [t-1] 

  
e_y [Q MH+ ; Q MH-] p-MH- [Q MH+ ; Q MH-] p-MH- 

  
1 [-0.08857228 ; -0.08857228] 0.53528908 [0.9010302 ; 0.9010302] 0.18378613 

  
1.2 [0.20562521 ; 0.39843457] 0.34515494 [0.46100952 ; 1.382095] 0.08347127 

  
1.4 [0.61926861 ; 0.81245859] 0.20826427 [0.07396321 ; 1.7759861] 0.03786761 

  
1.6 [0.97870574 ; 1.1726327] 0.12047157 [-0.13817692 ; 2.1204377] 0.01698458 

  
1.8 [1.2971479 ; 1.4920784] 0.0678393 [0.15635423 ; 2.4273304] 0.0076052 

  
2 [1.583493 ; 1.7796408] 0.03756738 [0.4199756 ; 2.7047079] 0.00341822 

  

       
Gamma Solvency ratio [t+2] - [t-1] 

    
e_y [Q MH+ ; Q MH-] p-MH- 

    
1 [5.5719145 ; 5.5719145] 0.000000013 

    
1.2 [5.2022144 ; 6.1508598] 0.000000000 

    
1.4 [4.8242253 ; 6.5771266] 0.000000000 

    
1.6 [4.5069883 ; 6.9596925] 0.000000000 

    
1.8 [4.2346475 ; 7.3080728] 0.000000000 

    
2 [3.9967293 ; 7.6289165] 0.000000000 

    

       
Gamma  ln(Total assets) [t+1] - [t-1]    ln(Total assets) [t+2] - [t-1]   

  
e_y [Q MH+ ; Q MH-] p-MH+ [Q MH+ ; Q MH-] p-MH+ 

  
1 [6.2621092 ; 6.2621092] 0.00000000019 [6.9035694 ; 6.9035694] 0.00000000000 

  
1.2 [5.7951561 ; 6.9335752] 0.00000000341 [6.4871935 ; 7.5808225] 0.00000000004 

  
1.4 [5.3392244 ; 7.4443414] 0.00000004667 [6.0535088 ; 8.0762313] 0.00000000071 
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1.6 [4.9547424 ; 7.9031878] 0.00000036210 [5.6897643 ; 8.5235983] 0.00000000636 
  

1.8 [4.6229483 ; 8.3217714] 0.00000189200 [5.3773369 ; 8.9334943] 0.00000003780 
  

2 [4.331515 ; 8.7081362] 0.00000740400 [5.1040475 ; 9.3132395] 0.00000016620 
  

       
Notes:  

      
Gamma : odds of differential assignment due to unobserved factors 

   
Q_mh+ : Mantel-Haenszel statistic (assumption: overestimation of treatment effect)  

  
Q_mh- : Mantel-Haenszel statistic (assumption: underestimation of treatment effect)  

  
p_mh+ : significance level (assumption: overestimation of treatment effect)  

   
p_mh- : significance level (assumption: underestimation of treatment effect) 

    


