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A B S T R A C T   

We introduce a new measure of human capital, defined as employees’ former involvement in entrepreneurship. 
Such entrepreneurial human capital (EHC) complements traditional human capital measures accumulated 
through work experience and education. Using detailed longitudinal register data, we track the previous years of 
entrepreneurial experience for the population of employees in Swedish private sector firms. We provide evidence 
that higher EHC among employees is associated with significantly higher levels of firm productivity. The baseline 
result implies that a 10 % increase in employees being former entrepreneurs increases firm-level productivity by 
3.9 %. Additionally, we provide evidence that heterogeneity in employees’ previous entrepreneurial experience 
(e.g., the reason for entering and exiting entrepreneurship, type of venture, length of entrepreneurial experi
ences, and relatedness of technology) influences the impact of EHC on productivity. The results are shown to be 
robust to various estimation techniques, alternative definitions of EHC, and other performance measures.   

1. Introduction 

Explaining productivity differences across firms has long been a key 
issue in industrial organization research. According to Bloom and Van 
Reenen (2007) and, more recently, the OECD (2015) and Foster et al. 
(2018), firms display considerable and increasing heterogeneity in 
productivity, and there is a long tail of low-productivity firms. The most 
common explanations for these differences have been a weaker diffusion 
of knowledge and slowing innovation, lower investments in physical and 
human capital, and measurement problems related to investments in 
intangible capital (Gordon, 2012; Andrews et al., 2015; Feldstein, 
2017). Such deficiencies at the microeconomic level are likely to be 
mirrored by a faltering performance at the macroeconomic level, where 
knowledge and human capital have been claimed to be the decisive 

drivers of innovation, productivity, and growth (Romer, 1986, 1990; 
Aghion and Howitt, 1992). 

The objective of this paper is to deepen our understanding of the 
underlying factors behind the observed heterogeneity in firm produc
tivity. More precisely, a new type of human capital is introduced orig
inating in employees’ previous entrepreneurial experience, which is 
shown to influence firm-level performance. We argue that entrepre
neurial human capital (EHC) captures a set of abilities and skills that are 
possessed or acquired by those who have started and managed a firm. To 
our knowledge, EHC has not been considered in previous empirical 
analyses, notwithstanding that there is a rich host of literature tracing 
employee human capital effects stemming from education and work 
experience on a variety of firm performance measures. Among those are 
improved decisions by management, extended diffusion and 
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exploitation of knowledge, enhanced innovation activities, more rapid 
learning-by-doing in general, and higher levels of absorptive capacity 
(Blakemore and Hoffman, 1989; Haltiwanger et al., 1999; Abowd et al., 
1999).1 However, competencies acquired during an employee’s earlier 
engagement in entrepreneurship are absent from the analyses. 

An adjacent research vein to ours examines whether there is a wage 
premium or a wage penalty associated with entrepreneurial experience 
(higher wages being an indication of higher productivity), where results 
are ambiguous.2 The inconclusive results in the wage premium/pro
ductivity literature are likely to reflect a host of observable and unob
servable factors, such as asymmetric information, as well as individual- 
specific (age, education, position in the firm, etc.) and firm-specific 
characteristics (labor force heterogeneity, capital intensity, technology 
intensity, etc.). 

This study makes a contribution to the literature by extending and 
complementing previous findings in three specific ways. First, previous 
research infers a productivity effect by using an indirect measure 
(wages), while we estimate the direct effect of employees’ entrepre
neurial experience measured as the firms’ share of employees formerly 
being entrepreneurs and the number of years in entrepreneurship. We 
then regress EHC primarily on productivity but also on sales and inno
vation. Second, whereas recent research has investigated the option 
value of having the possibility to switch back to employment (Dillon and 
Stanton, 2017), dynamic career choices, individual characteristics, and 
entrepreneurial income (Humphries, 2021), the timing of entrepre
neurial endeavors and income effects (Mahieu et al., 2022; Merida and 
Rocha, 2021), we focus on the outcome at the firm level. Third, in 
addition to directly estimating how EHC affects firms’ productivity, 
access to detailed data at the microlevel allows us to control for a large 
number of individual- and firm-specific factors, some of which are quite 
unique, such as employees’ reason for exiting and entering their previ
ous entrepreneurial endeavors, which have not been implemented in 
previous analyses. In addition, by providing a measure of entrepre
neurial human capital that can be operationalized and explicitly inte
grated into the analysis of firm-level productivity, we also narrow the 
gap between the productivity and entrepreneurship research fields. 

More broadly, there is a strand in the literature arguing that entre
preneurial experiences generate abilities and competencies that differ 
from those obtained through regular wage employment or education.3 

For instance, Minniti and Bygrave (2001) and Parker (2013) stress that 
entrepreneurs seem to gain human capital related to their entrepre
neurial endeavors while operating their firms. Hence, employees’ 
entrepreneurial experience may be an alternative channel to acquire and 
broaden the knowledge base that complements competencies origi
nating in education and on-the-job learning. Such entrepreneurial ex
periences should not only widen and diversify the knowledge base of 
firms, but could also be expected to generate new and complementary 
networks from which the firm may benefit. Nevertheless, human capital 
related to entrepreneurial experiences is basically neglected in the pre
vious literature that investigates the link between employee specifics 

and firm-level productivity. 
Hence, we propose a new source of human capital that is specific to 

an individual’s entrepreneurial experience but aggregated to the firm 
level. Such entrepreneurial human capital (EHC) is assumed to be at 
least partly transferrable when an individual switches from entrepre
neurship to employment. The extent of the effect of EHC depends not 
only on the firm’s ability to exploit and integrate employees’ knowledge 
emanating from previous entrepreneurial endeavors but also on the new 
employees’ ability to interact and diffuse their embodied knowledge 
(Cohen and Levinthal, 1990). Qian and Acs (2013) emphasize entre
preneurial absorptive capacity, i.e., the ability to recognize the value of 
new knowledge and how to exploit it for commercialization. Basically, 
the dynamics we propose imply that entrepreneurial capital embodied 
in former entrepreneurs is turned into intrapreneurial capabilities 
(Carrier, 1996; Braunerhjelm et al., 2018, 2020), which is expected to 
positively influence productivity. 

We estimate firm-level production functions for private 
manufacturing and service sectors by using a longitudinal matched 
employee-employer register database for Sweden from 2009 to 2018. By 
tracing employees’ previous entrepreneurial experience and calculating 
EHC for each firm, we contribute several new insights regarding skill 
composition and productivity. Most importantly, this new and comple
mentary measure of human capital is shown to positively affect firm- 
level productivity. The findings are robust to different definitions of 
entrepreneurial experience and remain basically unaltered as we 
disaggregate EHC on different employee characteristics (educational 
levels, occupations, age cohorts, etc.). Similarly, altering the model 
specification or implementing alternative outcome measures does not 
influence the results in any decisive way. Finally, our results strongly 
suggest that the positive relationship can largely be attributed to 
learning effects and acquired skills, even though innate abilities also 
matter. The results carry implications at both the firm (e.g., recruitment 
strategies) and policy levels (e.g., mobility between occupations). 

The remainder of this paper is organized as follows. Section 2 pro
vides a discussion of earlier contributions regarding productivity, 
entrepreneurship experience, and human capital, which provides an 
intuitive explanation of why EHC can be expected to positively impact 
firm productivity. In Section 3, we motivate and describe the empirical 
approach and the data used. The main results are outlined in Section 4, 
while we present extensions and robustness tests in Section 5. In Section 
6, we discuss the results and the possible underlying mechanisms in 
some detail. Finally, in Section 7, the managerial and policy implications 
of the results are elaborated upon, and suggestions for future research 
are presented. 

2. Previous research: human capital and performance 

2.1. Education, occupational experience, and individual characteristics 

Human capital has long been key in explaining aggregate growth, as 
well as performance, at the individual and firm levels, but limited to the 
type and length of education or working experience (Mincer, 1958; 
Becker, 1962; Romer, 1990; Haltiwanger et al., 1999; Ilmakunnas et al., 
2004; Fox and Smeets, 2011). At the firm level, one strand in the liter
ature has focused on productivity and the skill dispersion of workers 
(Iranzo et al., 2008), while others have emphasized the relationship 
between productivity and the diversity of employees, measured by both 
ethnicity and education (Parrotta et al., 2014). Using a meta-approach, 
Unger et al. (2011) present compelling evidence for human capital 
having a positive effect on enterprise growth, profitability, and size.4 

Hence, a higher endowment of knowledge, measured as the level of 
education and work experience of employees and its diversification, 
tends to increase firms’ productivity. 

1 Griliches (1957) first investigated how knowledge influences productivity 
across firms. For a more in-depth review on firm-level productivity, see Bar
telsman and Doms (2000) and Syverson (2011). Mincer (1958) and Becker 
(1962) examined the relationship between human capital and income 
distribution. 

2 The first studies found a negative effect of previous entrepreneurship ex
periences, which however has been challenged in recent and more detailed 
empirical research (Evans and Leighton, 1989; Hamilton, 2000; Williams, 2000; 
Bruce and Schuetze, 2004; Hyytinen and Rouvinen, 2008; Kaiser and Malchow- 
Møller, 2011; Manso, 2016; Daly, 2015; Mahieu et al., 2021; Louigi and 
Broström, 2020; Lappi et al., 2022).  

3 Lazear (2004, 2005) stresses that entrepreneurs have a specific “jack-of-all- 
trades” ability. The occupational choice literature analyses the options of 
becoming an employee or an entrepreneur (Murphy et al., 1991; Banerjee and 
Newman, 1993). See also next section. 4 Their analysis did however not include productivity effects. 
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Furthermore, previous contributions have shown how some key 
characteristics of certain personnel (founders/entrepreneurs) influence 
the achievements of firms, primarily the type of education (technical 
education having a positive effect) and sectors in which previous 
experience has been acquired (Colombo and Grilli, 2005; Grilli and 
Murtinu, 2018). Additionally, Mion and Opromolla (2014), studying 
internationalization, conclude that managers’ previous experience in 
related industries positively influences firm performance and manage
ment wages. More recently, Bender et al. (2018) extended the analysis to 
include how observed as well as unobserved abilities of employees and 
management practices influence productivity. They conclude that a 
relatively small share of productivity is explained by the average 
employee compared to management and that managers’ recruitment 
strategies and the design of incentive structures are important expla
nations of their productivity impact, i.e., it is mediated through em
ployees. Overall, the literature provides robust empirical evidence that 
human capital and employee characteristics influence firm performance. 

Regarding specific entrepreneurial skills, an early contribution was 
provided by Schultz (1980), who, following Arrow (1962), concluded 
that learning-by-doing takes place among entrepreneurs and is a way to 
develop specific skills and acquire specific knowledge. Schultz’s 
approach shares some commonalities with the learning dynamics pre
sented by Jovanovic (1982), arguing that those individuals who persist 
longer as entrepreneurs are more likely to acquire superior managerial 
ability, i.e., gain more human capital than those who exit early. A similar 
perspective is introduced by Nelson and Phelps (1966) and Otani 
(1996), claiming that there is a relationship between technical change 
within an economy and the supply of entrepreneurship, where entre
preneurial ability is a specific form of human capital acquired through 
experience. Thus, their proposed mechanism – albeit at the macro level – 
resembles the one we emphasize. However, we argue that EHC more 
generally increases the knowledge base, whereas Nelson and Phelps 
(1966) and Otani (1996) stressed that entrepreneurial experience fa
cilitates the adoption of new technology, leading to enhanced produc
tivity.5 Iyigun and Owen (1998, 1999) allude to the same dynamics, 
stressing that entrepreneurs accumulate human capital through a work 
experience-intensive process that differs from the education-intensive 
human capital accumulation of employees.6 

2.2. Entrepreneurial experience and earnings 

The conventional wisdom, i.e., that spells of entrepreneurship are 
associated with a wage penalty, has been challenged in an emerging and 
recent strand of empirical research. The overall argument is that a more 
dynamic and nuanced perspective is required to grasp the consequences 
of switching between being an entrepreneur or an employee. Dillon and 
Stanton (2017) conclude that there is considerable mobility between 
occupations and that approximately 50 % of those who become entre
preneurs switch back to employment. Building on Daly (2015), they 
argue that there is an option value related to testing entrepreneurship, 
defined as the difference in earnings between having the possibility to 
return to employment or not. Examining lifetime earnings, they 

conclude that spells of entrepreneurship increase income, particularly 
for those individuals who, early on in their income earnings careers, 
learn about their entrepreneurial abilities.7 Policies (either subsidies or 
flat taxes) that might speed up learning about the individual’s ability are 
shown to have a negligible effect. 

Humphries (2021) elaborates on the lifetime earnings of different 
groups of entrepreneurs, sorted on the length of the entrepreneurial 
endeavor, time of entrance, education, labor market experiences, and 
the type of company. His specific focus is on the entrepreneurial 
outcome. Overall, he concludes that policies that augment skills have 
minor and short-lived effects, as do subsidies to increase entrepreneur
ship. Targeting younger cohorts is claimed to be the most efficient, while 
skills, education, and labor market experiences are important de
terminants of the types of entrepreneurs and their persistence levels. 

An additional contribution to the literature is provided by Merida 
and Rocha (2021). They find that whether, and when, individuals enter 
entrepreneurship is decisive for lifetime earnings. Accordingly, for those 
experimenting with entrepreneurship soon after graduation and then 
returning to employment, there is a wage premium compared to those 
who never tried entrepreneurship. On the other hand, those switching to 
entrepreneurship later in their careers suffer a wage penalty if they re
turn to employment. However, this does not seem to apply to those who 
have founded a growth-oriented firm or have been active in knowledge- 
intensive industries. Overall, the results imply that opportunity costs are 
lower for switches taking place early on in individuals’ careers. Hence, 
they define boundary conditions for the option value of being able to 
switch to employment. 

Additionally, Mahieu et al. (2022) investigate the income effect of 
switching between running a business and being employed.8 Using 
Belgian data, they find a substantial and persistent wage penalty for 
returning to employment of approximately 27 %, contradicting Manso 
(2016), who claims that the wage discount is transitory. Further dis
aggregating the analysis, they conclude that previous performance as 
entrepreneurs is one determinant of the wage penalty. More impor
tantly, however, is that former entrepreneurs, according to Mahieu et al. 
(2022), value independence and flexibility to a larger extent, which 
explains approximately 60 % of the wage penalty. For younger entre
preneurs, the wage penalty was shown to be basically nonexistent. On 
the other hand, Lappi et al. (2022) show how earnings after self- 
employment are largely dependent on education (or skills) and on the 
employer and industry-specific experience of the entrepreneur.9 Overall, 
taking wages as an indication of productivity, the results are still 
ambiguous regarding the effects of switching between occupations. 

2.3. Entrepreneurial experience and firm-level performance 

There are several channels through which entrepreneurial experi
ences may influence firm-level performance. For instance, Baptista et al. 
(2012) underline how former entrepreneurs may provide employees 
with skills through supervisory and coordination tasks that can be 

5 This also relates to Beaudry and Francois (2010) analysis, showing that 
managerial skills associated with technology adaptation may lead to country- 
level differences in growth. At the regional level Audretsch and Keilbach 
(2004) links entrepreneurial capital, being a part of social capital that is defined 
as “those factors influencing and shaping an economy’s milieu of agents in such 
a way as to be conducive to the creation of new firms.” (p.419) to regional 
growth. Hence, entrepreneurship capital is measured indirectly.  

6 In their model individuals can only engage in one type of human capital 
accumulation with implications for entrepreneurial activities. Skill-biased 
technological change implies that professional human capital is more preva
lent in richer economies while entrepreneurial human capital dominates in 
intermediate-income countries. 

7 Note that Daly (2015) and Louigi and Broström (2020) end up with opposite 
results, despite using the same methodological approach, with a treatment 
group that is matched against a control group. The former analysis concludes a 
negative effect of spells into entrepreneurship, whereas the latter finds no or 
positive effects.  

8 In a previous study on the same data Mahieu et al. (2021) find that the 
negative effects are driven by uncertainty about former entrepreneurs’ pro
ductivity (particularly for those exiting entrepreneurs), smaller firms being 
employers, and those who belong to the high wage bracket.  

9 Lappi et al. (2022) show how the entry wages of the former entrepreneurs 
are not driven by imperfect information that can be alleviated by using referrals 
and how this differs across skill levels. 
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expected to impact productivity,10 while Leibenstein (1968) emphasize 
that entrepreneurs, through leadership, motivation, crisis management, 
and risk-taking, influence firms’ performance gradually. Such superior 
abilities related to supervision, coordination, and leadership are likely to 
be at least partially transferrable as individuals switch between entre
preneurship and employment. It also suggests that former entrepreneurs 
may be better managers, which could potentially influence firm per
formance. According to Agarwal et al. (2004), entrepreneurial experi
ence is instrumental in developing complementary competencies within 
firms and generating increased value added. Since entrepreneurs are in a 
constant process of experimenting and learning, they acquire compe
tencies that stretch over several functions and deviate from the typical 
employee or manager (Lazear, 2004; Foss and Klein, 2012). 

Moreover, it has previously been shown that employees who change 
employers contribute new, sometimes industry specific knowledge. For 
instance, a positive effect on productivity has been established for firms 
hiring employees from multinational enterprises or R&D departments 
(Parrotta and Pozzoli, 2012; Stoyanov and Zubanov, 2012).11 These 
findings suggest that experiences related to differences in the level of 
technology, or more industry-related compared to industry-unrelated 
technologies, could magnify firm performance (Mion and Opromolla, 
2014). A former entrepreneur in a high-tech industry that becomes an 
employee may have better options to contribute new insights that in
fluence productivity. However, the absorption capacity of such insights 
could depend on whether the previous entrepreneurial experience was 
accrued in a related or unrelated industry. 

An alternative technology-driven mechanism would be that former 
entrepreneurs increase productivity by being more innovative. For 
example, Cirillo et al. (2014) find that inventors who join a spinout firm 
become “rejuvenated” and increase their inventive explorative activ
ities. This might be paralleled by former entrepreneurs, i.e., they may 
continue, and even strengthen, their entrepreneurial and innovative 
efforts as they switch to becoming employees. However, as recent 
research has shown, both ends of the ability distribution – that is, high- 
and low-performing individuals – dominate in terms of who becomes a 
business owner (Andersson Joona and Wadensjö, 2013; Poschke, 2013; 
Humphries, 2021).12 Hence, the proportion of high- versus low- 
performing individuals in firms hiring former entrepreneurs is likely 
to influence the potential for learning and knowledge diffusion and, 
thus, the effect of EHC. 

A small subset of entrepreneurs has been shown to evolve into serial 
or portfolio entrepreneurs engaging in a large number of start-ups. This 
group of entrepreneurs also seems to outperform other new ventures, 
indicating that learning takes place (Gompers et al., 2006; Parker, 
2013). Being involved in multiple entrepreneurial engagements over 
time consequently tends to enhance the ability to detect and exploit 
entrepreneurial opportunities, further strengthening high performers.13 

However, evidence has been provided that failures may also be a 
channel to acquire appropriate knowledge, as entrepreneurs transform 
failures into learning experiences (De Clercq and Sapienza, 2005). 

Still, there are reasons to expect that the type of exit – mergers or/ 
and acquisition versus close-downs/bankruptcy – may capture and form 
individuals’ EHC (Bates, 1990). Similarly, the mode of entry can be 

expected to matter where individuals who are pulled into entrepre
neurial endeavors because they perceive an opportunity are likely to 
differ in their effect on productivity compared to new ventures pushed to 
the market due to, for instance, unemployment. However, the distinc
tion between different modes of entry and exit may be blurred, i.e., what 
seems to be a pushed venture may actually be a pulled one. 

An alternative strand of the literature emphasizes certain individual- 
specific personality traits, i.e., risk attitudes and other psychological 
characteristics, and even genetic features, which arguably influence 
entrepreneurship rather than knowledge acquired through learning 
(Amit et al., 1993; Nicolaou and Shane, 2009). Hence, if employees who 
have been entrepreneurs in the past are innately more willing to un
dertake risk and are more innovative, this might show up in productivity 
improvements in the current firm. If such innate abilities drive entre
preneurs, the effect of employing former entrepreneurs can be expected 
to be independent of other characteristics associated with entrepre
neurship, e.g., length of experience, learning, performance in the pre
vious firm, education, etc. As pointed out by Eesley and Roberts (2012), 
the relationship between innate abilities and experience partly seems to 
depend on the context and degree of familiarity. 

Knowledge may thus stem from different sources and be diffused 
through different channels. From the three strands of literature referred 
to above, we formulate the following overarching hypotheses: i) entre
preneurial experiences generate abilities and knowledge that comple
ment formal education and work experience, which positively impacts 
firm-level productivity, and ii) the potentially positive effect of incor
porating former entrepreneurs into firms’ labor forces is moderated by 
heterogeneity in previous achievements, abilities/education, and 
experiences. 

Hence, we expect EHC to constitute an important determinant of 
hitherto unobserved quality differences that could explain the hetero
geneity in productivity across firms. Employees with previous experi
ence in entrepreneurship can thus constitute a specific type of intangible 
capital, a production factor, in the firm that previously has been 
neglected. The next section will describe the model and empirical 
approach and unravel the individual- and firm-specific characteristics 
that will be implemented in the analysis. 

3. Empirical design and data 

3.1. The model and empirical estimation 

We consider a conventional Cobb–Douglas production function for a 
given firm j, where we have labor-augmenting technology: 

Yj = Kβ1
j
(
AjLj

β2
)

(1) 

Y refers to output, A is the technology term or the shift factor, K 
represents the stock of physical capital and L is labor. The β terms 
represent the elasticities of the respective inputs. The technology 
parameter is defined as: 

Aj = exp
{

ϑEHCj + γX+φl +φk +φt
}

(2) 

The EHC variable represents entrepreneurial human capital, X is a 
vector of other factors that influence the technology parameter, φl is the 
region (l) common shocks, φk denotes industry-specific (k) technology 
shocks, and φt captures the year-specific shocks. Inserting the technol
ogy parameter Aj into Eq. (1) and taking natural logarithms gives us the 
following expression for our regression analysis (which follows Marino 
et al., 2016; Parrotta and Pozzoli, 2012; Parrotta et al., 2014; Serafinelli, 
2019): 

yjt = α+ β1kjt + β2ljt +ϑEHCjt + γX +φl +φk +φt + ζjt (3) 

The lowercase letters refer to the natural logarithm of the respective 
variables. The estimated ϑ coefficient captures how EHC influences 
productivity, which is our focal interest in the analysis. A conceivable 

10 This goes back to Casson (2003) and Say (1828), who argued that the 
entrepreneur contributes by efficiently coordinating factors of production, i.e., 
scarce resources.  
11 See also Distel et al. (2019) on export performance and Faleye et al. (2020) 

regarding the effects of having entrepreneurs as board members.  
12 This is mirrored by ambiguous results when examining the wage premium 

of individuals who exit entrepreneurship for wage employment referred to in 
the previous section. 
13 Moreover, according to Parker (2018) experience of previous entrepre

neurship is a key explanatory factor of survival, together with education and 
age. 

P. Braunerhjelm and E. Lappi                                                                                                                                                                                                                



Research Policy 52 (2023) 104703

5

problem with estimating Eq. (3), specifically the ϑ-coefficient, is the 
possible and likely biases introduced due to the simultaneity (endoge
neity) of inputs, i.e., firms adjust their labor with entrepreneurial 
experience nonrandomly. To solve for the endogeneity of input choices, 
including labor, we implement semiparametric estimation techniques as 
suggested by Olley and Pakes (1992) and Levinsohn and Petrin (2003).14 

These techniques, which we refer to as the OP and LP estimators, have 
been extensively used in the previous literature (Fox and Smeets, 2011; 
Parrotta et al., 2014; Serafinelli, 2019). 

The OP and LP estimators account for the correlation between un
observed productivity shocks and inputs by using investments or inter
mediate materials, where their inverse demand functions are proxies for 
the unobserved productivity shock. This means that the error term (ζjt) 
from Eq. (3) is defined as, 

ζjt = ωjt + εjt, (4)  

where ωjt is the unobserved productivity shock, and εjt is the conven
tional error term, which exhibits the standard properties. The unob
served firm-specific productivity term can be solved by using the inverse 
demand function for intermediaries (in the LP method), which can then 
be used to derive the correct input elasticities. This means a stepwise 
procedure where the ωjt term is estimated using materials and capital 
data, following a first-order Markov process.15 The capital stock is 
assumed to be determined at t-1 by the capital stock and investments in 
that period. Labor, on the other hand, is assumed to be flexible so that a 
profit-maximizing firm adjusts its labor after a productivity shock has 
occurred at time t. These assumptions imply that we use the current 
value of capital, the lagged values of the labor, EHC, and the control 
variables for the moment conditions of their estimated coefficients, 

E

⎡

⎢
⎢
⎣

kjt
ajt∣ ljt− 1

EHCjt− 1
Xt− 1

⎤

⎥
⎥
⎦ = 0 (5)  

where the term ajt captures the unobservables related to technological 
change or innovation of the productivity shock ωjt.16 

The difference between the traditionally used OP and LP methods is 
related to how to capture unobserved productivity shocks at the firm 
level. The OP estimator has been criticized because adjustment costs 
create lumpiness in the investment levels, and many firms report zero 
investments, meaning that they will be excluded from the analysis. Due 
to these shortcomings, the LP method instead uses intermediate inputs 
(materials) as a proxy for investment levels. For these reasons, we rely 
on the LP technique as our preferred estimator. However, more recently, 
Ackerberg et al. (2015) propose an alternative improved approach (AFC) 
since the OP and LP estimations may suffer from collinearity problems. 
As a robustness test, we also provide results for the ACF correction.17 

3.2. Data 

We use micro-level register data provided by Statistics Sweden (SCB) 
spanning from 1993 to 2018. The data cover the population of Swedish 
individuals and firms, which allows us to track employees’ mobility in 
and out of entrepreneurship and match the individual records to the firm 

data. For the production function estimation, which corresponds to Eq. 
(3), we use observations for the time period of 2009 to 2018 to ensure 
that some accumulation of EHC has taken place across firms. Our prime 
outcome variable is productivity, measured as value-added. Capital is 
the firms’ total tangible and intangible assets each year. All values are 
reported in Swedish Krona (SEK) and deflated with 2016 price levels.18 

Our key variable is current employees who have been entrepreneurs 
in the past. There is no consensus in the literature regarding how to 
measure or define entrepreneurship; however, one frequently used 
variable is business ownership (Parker, 2018). We have information on 
the employment status of individuals defined as wage earners or 
whether they own a business.19 According to Levine and Rubinstein 
(2016), incorporated and sole proprietors are inherently different, 
which leads us to focus on those individuals who own incorporated 
businesses.20 

Using the longitudinal nature of the individual records going back to 
1993, we distinguish between those employees who have previously 
been engaged in entrepreneurship and other employees. Furthermore, 
we can also calculate the number of years they have run a business 
before becoming employees. Hence, we have information at the firm 
level on both the count of employees who have formerly been entre
preneurs and the length of their experiences. In our baseline estimations, 
we do not impose any restrictions regarding former entrepreneurs’ labor 
market status before being employed by the present firm.21 Further
more, we exclude current business owners with previous entrepre
neurial experience from the analysis since our purpose is to include EHC 
emanating from employees within a firm.22 Our main EHC measure is 
the share of employees with entrepreneurial experience in relation to the 
total number of employees. 

The contribution of EHC may be related to traditional human capital 
variables, i.e., education and work experience. To account for such ef
fects, we rerun the estimations where EHC has been distributed on 
employees with higher (tertiary level) and lower education. Since data 
from Statistics Sweden allow us to distinguish between the occupation of 
employees, we further separate between EHC in a management position 
(defined as operations managers, occupations requiring an advanced 
level of higher education, and occupations requiring higher education 
qualifications or their equivalent) and nonmanagers (defined as 
administration and customer services, other services, care work, shop 
sales, building and transport workers, and other more elementary 
functions). The occupational codes follow the international occupation 
standards (ISCO-88). Finally, we classify the EHC of employees into five 
different age cohorts and also examine whether tenure matters, defined 
as being employed for at least three years. 

In the vector of covariates (X) in Eq. (3), we include a set of employee 

14 An alternative solution would be to implement fixed effects or instrumental 
variable estimations. However, these regression methods have been shown to 
work poorly with production functions (Griliches and Mairesse, 1998).  
15 Formally defined as ωjt = st(kjt,mjt), which is the inverse demand function 

(st) for intermediaries (mjt).  
16 This stems from the solved expression of ajt = ωjt − g(ωjt− 1).  
17 Wooldridge (2009) has also proposed an estimation method for productions 

which uses the generalized method of moments estimation in a single step to 
correct for the endogeneity of input choices. The results of the Wooldridge 
estimation are not presented but can be provided on request. 

18 We exclude agricultural, forestry, fishing, public, and financial sector firms 
from the analysis due to their industry-specific characteristics, which makes it 
difficult to correctly estimate labor productivity.  
19 An individual is recorded as a business owner by Statistics Sweden if at least 

half of her income originates from a business she owns.  
20 Klapper et al. (2015) also show that incorporated businesses are more 

relevant for high-growth entrepreneurship. We test the robustness by also 
including sole proprietorship firms in the Section 5.1. 
21 Former entrepreneurs could thus be entrepreneurs, employed or unem

ployed before taking up their current position. As seen from the individual-level 
descriptive statistics in Appendix A (Table A1.2), employees with EHC seems to 
primarily enter from previous employment and have less experience of unem
ployment as compared to employees without EHC.  
22 We have also run regressions where the entrepreneurial experience of the 

current owner/founder is included, alternatively, for serial entrepreneurs. It 
decreases the coefficient of EHC somewhat but basically the results are unal
tered. We argue that the numbers of years being an entrepreneur are more 
informative and about learning, rather than simply splitting up employees’ EHC 
on serial entrepreneurs and other entrepreneurs. The regressions results are 
available upon request. 
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and firm characteristics that have previously been shown to influence 
firm-level productivity. To control for observable employee character
istics, we include the shares of all highly educated employees, which 
measures the level of human capital level and is a proxy for absorptive 
capacity (Nielsen, 2015) of the workforce (Highly Educated Employees), 
gender (share of Male Employees), and foreign-born employees (share of 
Foreign Employees)23. To further control for the age structure of the 
employees, we also include four age categories of current employees: 
employees <30 years old (Age1) and age cohorts 30–39 (Age2), 40–49 
(Age3), and 50–59 (Age4). All categories are measured in relation to total 
employment in the firm. 

At the firm level, we control for the age of the firm (Firm age), 
measured as the number of years since the firm started, and whether it 
belongs to a multinational group (multinational).24 The latter is supposed 
to capture whether a firm has access to foreign capital and technology, 
measured as a dichotomous variable that takes on value one if the firm is 
a multinational corporation (and zero otherwise). Table 1 below sum
marizes the estimation sample. A correlation table with the covariates 
included in the estimations is provided in Appendix A (Table A1.1). 

Altogether, the dataset comprises approximately 1.2 million obser
vations for 370,000 firms over the years 2009 to 2018. In an average 
firm, 6.3 % of employees have been entrepreneurs in the past, with a 
standard deviation of 0.138. This suggests that the share of employees 
with entrepreneurial experience is relatively large. 

A detailed description of the individual-level characteristics of em
ployees with or without experience as entrepreneurs can be found in 
Appendix A (Table A1.2). The individual-level descriptive data show 
that employees who have entrepreneurial experience earn slightly more, 
are older and are more often managers. The average values for firm-year 
observations in Table 1 also reveal considerable variation in employees’ 
entrepreneurship experience. If there is a selection of former entrepre
neurs, it seems to be negative rather than positive since they are more 
frequently found in less productive and smaller firms, which are also less 
likely to be multinationals. The semiparametric estimation methods, 
however, deal with such unobserved firm-specific effects. We will also 
utilize employee heterogeneity to evaluate individual characteristics 
considered to be important for EHC and productivity. 

We undertake a number of extensions and robustness tests by 

implementing data on alternative measures of performance outcome 
and EHC, different types of entrepreneurs, reasons for entering and 
exiting entrepreneurship, length of entrepreneurial experience versus 
innate ability, the importance of related and unrelated industries in 
which the entrepreneurial endeavor took place, and technology 
intensity. 

4. Results 

4.1. Main results 

Table 2 contains our baseline specifications as described in Eq. (3). 
We include the OLS estimations in Columns 1 and 2 as references, 
although our main attention is directed toward the semiparametric 
estimation techniques implemented in Columns 3, 4, and 5. 

The baseline results reveal a robust and positive relationship be
tween having a larger share of employees with previous entrepreneur
ship experience and productivity. The elasticity of the share of previous 
entrepreneurs has a lower bound of 0.039 in Column 4 (our preferred 
estimator), implying that a 10 % increase in the share of former entre
preneurs in the firm’s labor force generates a 3.9 % increase in pro
ductivity. Hence, having employees with an entrepreneurship 
background seems to augment and complement a firms’ human capital, 
as captured by the more traditional measures, positively affecting pro
ductivity. Note that we cannot separate the direct human capital effect 
of entrepreneurial experience and the indirect effect stemming from 
individual knowledge spillovers to other employees. Both effects are 
captured by the estimated coefficients. 

We can reject constant returns to capital and labor, as the elasticity of 
the capital is estimated to be 0.026 and the labor term 0.776 in our 
preferred LP estimations. All control variables included in the estima
tions are significant and have the expected signs. We find that older 
multinational firms are more productive. For the variables associated 
with the labor composition of the firm, a positive productivity impact is 
found for larger shares of educated, males and older employees, whereas 
a negative effect is reported for higher shares of foreign-born employees. 

The unambiguous positive productivity impact of having EHC sug
gests that entrepreneurial experience stretches beyond the previous 
entrepreneurial venture and is transferred to the current firm. However, 
some of the previously referred literature found that those who switch 
from entrepreneurship to employment experience earning losses (Hyy
tinen and Rouvinen, 2008; Mahieu et al., 2021; Mahieu et al., 2022; 
Lappi et al., 2022; Lappi, 2022). Those analyses, however, focused on 
individual earnings where factors like lower bargaining power for 
former entrepreneurs, uncertainty and perceived risks associated with 
their capacity as employees, etc., systematically seem to lead to lower 
wage offerings. These could be expected to dissipate over time if their 
true productivity is shown to be comparable to other employees 
(Montgomery, 1991; Merida and Rocha, 2021). 

To summarize, our baseline estimations show that having a higher 
share of former entrepreneurs as employees increases productivity, 
suggesting that they contribute complementary knowledge, abilities, 
and skills. 

4.2. Robustness: alternative model and performance measures 

We first test how robust our results are to an alternative model 
specification of EHC and to different outcome measures.25 Theoretically, 
we modeled the EHC impact on productivity through the technology 

Table 1 
Descriptive statistics.  

Variables Mean St. dev. Min Max 

Value added (in 1000 SEK) 6347 30,723 0.964 6,380,502 
Capital (in 1000 SEK) 4660 97,573 0.001 33,448,294 
Labor (number of employees) 9.938 27.048 2.000 3976 
Materials (in 1000 SEK) 14,771 134,778 0.964 27,293,494 
EHC 0.063 0.138 0.000 1.000 
Highly educated employees 0.086 0.178 0.000 1.000 
Male employees 0.489 0.327 0.000 1.000 
Foreign employees 0.135 0.230 0.000 1.000 
Age1 0.222 0.236 0.000 1.000 
Age2 0.170 0.194 0.000 1.000 
Age3 0.164 0.193 0.000 1.000 
Age4 0.125 0.175 0.000 1.000 
Firm age 8.430 8.630 0.000 32 
Multinational 0.034 0.180 0.000 1.000 
Number of firm-year 

observations 
1,191,740    

Number of firms 368,993    

Notes: Values based on estimation period 2009–2018. 

23 Highly educated employees are those with 3 or more years of tertiary ed
ucation. The foreign-born employees are those who are born outside of Sweden  
24 The firm age variable refers to the establishment of the firm. However, the 

values are left truncated and do not go back further than 1986. The results are 
robust to adding a dummy variable capturing old Swedish firms. 

25 Table A1.3 in Appendix A estimates Eq. (3) separately for 1-digit industry 
codes, as well as small and large firms separately based on an employee 
threshold level of 50. The results show that there is considerable industry 
variation, where the positive relationship is driven by service sector firms and 
small firms. 
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parameter (Eq. (1)). An alternative way to model employees is simply to 
divide the total stock of labor between employees with and without 
previous entrepreneurial experience26. This means that we estimate the 
following equation: 

yjt = α+ β1kjt + β2lNEHCjt + β3lEHCjt + ϑEHCjt + ζjt, (6)  

where the difference compared to Eq. (3) is that we explicitly separate 
the stock of employees without and with EHC (lNEHC and lEHC), expressed 
in natural logarithms. Eq. (6) is estimated with the LP method, imple
menting the same controls as previously. This allows for more direct 
comparisons between the marginal effect of employees with and without 
entrepreneurial experience. 

We also include different performance variables as our outcome 
variable. Instead of estimating the production functions with value- 
added as the dependent variable, we include labor productivity as an 
alternative productivity measure. Theoretically, this means that we 
divide our production function by labor, which results in the following: 

Yjt

Ljt
=

Kβ1
j
(
AjtLjt

β2
)

Ljt
= AjtK

β1
jt Lδ

jt (7) 

The only difference this modification leads to is that the labor elas
ticity is now calculated as δ = β − 1 from the estimated parameter. The 

estimation is thus identical to Eq. (3), with the exception that the natural 
logarithm of value added per labor is the dependent variable. 

We implement two additional outcome measures. First, we rerun Eq. 
(3) using ordinary least squares estimation with sales of the firms (in 
natural logarithms) as the dependent variable. We use a simple linear 
model to show a plausible correlation between EHC and the alternative 
performance measure. Thus, the results should be interpreted as corre
lational and not causal. Second, we examine the relationship between 
EHC and innovation, approximated by total factor productivity (TFP). 
Here, we implement a reduced form where we calculate the total factor 
productivity (TFP) of a firm in two steps. We start by regressing capital 
and labor inputs on value-added using the LP estimator to calculate TFP 
(the residual). We do this separately for 1-digit industries. In the next 
step, we analyze whether EHC is related to TFP at the firm level. We 
implement the same set of covariates in this second step, including in
dustry, region, and year fixed effects.27 Since TFP is frequently used as a 
proxy for innovation but also more generally as reflecting technological 
change, a positive effect would indicate that firms with former entre
preneurs as employees have a higher innovative capacity and are better 
at adopting new and productivity-enhancing technologies (Beaudry and 
Francois, 2010; Hall, 2011). The results and the implemented estimators 
are presented in Table 3. 

Table 2 
Main results.  

Dependent variable: 
Ln(Value Added) 

OLS OLS OP LP ACF 

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

k 0.076*** 0.072*** 0.060*** 0.026*** 0.082*** 
(0.000) (0.000) (0.003) (0.001) (0.000) 

l 1.033*** 0.981*** 0.922*** 0.776*** 0.991*** 
(0.001) (0.001) (0.002) (0.002) (0.000) 

EHC 0.287*** 0.082*** 0.084*** 0.039*** 0.091*** 
(0.005) (0.005) (0.010) (0.007) (0.000) 

Highly educated employees  0.304*** 0.350*** 0.253*** 0.314***  
(0.005) (0.010) (0.007) (0.000) 

Male employees  0.165*** 0.162*** 0.082*** 0.174***  
(0.003) (0.005) (0.004) (0.000) 

Foreign employees  − 0.269*** − 0.234*** − 0.121*** − 0.260***  
(0.003) (0.006) (0.004) (0.000) 

Age1  − 0.162*** − 0.165*** − 0.179*** − 0.152***  
(0.004) (0.007) (0.005) (0.000) 

Age2  0.109*** 0.111*** 0.008 0.119***  
(0.004) (0.008) (0.006) (0.000) 

Age3  0.205*** 0.175*** 0.076*** 0.214***  
(0.004) (0.008) (0.005) (0.000) 

Age4  0.130*** 0.079*** 0.024*** 0.140***  
(0.004) (0.009) (0.006) (0.000) 

Firm age  0.009*** 0.017*** 0.007*** 0.018***  
(0.000) (0.003) (0.000) (0.000) 

Multinational  0.260*** 0.190*** 0.140*** 0.269***  
(0.004) (0.008) (0.007) (0.000) 

Industry FE Yes Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes 
Control variables No Yes Yes Yes Yes 
Observations 1,191,740 1,191,740 594,031 1,191,740 1,191,740 
Firms 368,993 368,993 226,590 368,993 368,993 
R-squared 0.755 0.768    

Notes: Robust standard errors in parentheses. For the Olley and Pakes (OP) and Levinsohn and Petrin (LP) estimations, bootstrapped standard errors with 300 rep
lications are in parentheses. Models in Columns 1 and 2 include a constant term but are excluded from the table. The ACF method has bootstrapped standard errors with 
50 replications due to the long computing time. 

*** p < 0.01. 

26 Formally this implies that our production function is now in the form: Yjt =

AjtKjt
β1LNEHC

β2 LEHC
β3 . Where LNEHCjt and LEHCjt denote the stocks of labor for 

employee without and with EHC experience, respectively. 

27 Estimating these production functions separately for the 1-digit industry 
codes systematically controls for differences in the technology level and takes 
into account output and input demands at an aggregate level. These first-step 
estimations are not presented but are available on request from the authors. 
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As expected, the results from Column 1 indicate that the stock of 
labor with EHC positively influences productivity even though the 
magnitude is smaller than that of labor without EHC. For the latter 
category, the skill base resides in education and work experience. Hence, 
by combining the two types of labor, firms can come closer to constant or 
increasing returns to scale, i.e., it is productivity increasing. 

The results suggest a complementary relationship between em
ployees with and without EHC, where both contribute to the value- 
added produced in the firm, likely through different channels due to 
various types of competencies and abilities. There are several plausible 
reasons for the observed differences in the magnitude of productivity 
effects. There may be some optimal proportion of the two types of em
ployees that are required to fully exploit the productivity potential of 
former entrepreneurs, which firms adjust over time. Alternatively, the 
two types of employees may impact each other’s productivity through 
transfers of knowledge that take place in complex and intractable ways 
(compare Bender et al., 2018). Unfortunately, our data preclude any 
deeper analysis of the exact mechanisms behind these differences. 
Rather, we settle with the observation that EHC remains a highly sig
nificant factor for firm productivity. 

In Columns 2 and 3, the alternative performance measures confirm a 
robust positive impact of former entrepreneurs who have switched to 
employment. The EHC coefficients for labor productivity are identical to 
the results from our baseline estimations. The sales estimations (Col
umns 3) are qualitatively similar but should be cautiously interpreted, as 
they are included for reference, and there are likely to be endogeneity 
problems present in this model.28 In addition, the TFP estimations 
suggest that EHC increases innovation and technological adoption, 
broadly defined. Again, some cautiousness is warranted with regard to 
the causal effects. Even though the input choices of capital and labor are 
corrected for endogeneity, the second step estimation (Column 4) is 

estimated through ordinary least squares and thus provides correlational 
evidence.29 

5. Extensions and additional robustness tests 

5.1. Alternative definitions of entrepreneurship 

Next, we examine how robust our results are to different definitions 
of entrepreneurship. In our baseline estimations, the definition of an 
employee qualifying as a formerly entrepreneur required at least one 
year of entrepreneurial experience going back to 1993. However, this 
might result in us overestimating the number of employees with EHC, i. 
e., experiences going back in time might not have any long-standing 
productivity effects. We, therefore, limit experiences to more recent 
times, starting from 2000 and onward (Table 4, Column 1). However, 
even with this restriction, the impact of entrepreneurial experience on 
current productivity may be overestimated. Hence, we include EHC 
from a rolling window of only the last 10 years of entrepreneurial 
experience of individuals before becoming an employee. This more 
restrictive EHC measure is included in Column 2, Table 4.30 

Finally, we introduce two types of entrepreneurs by separating the 
self-employed and those with incorporated businesses. According to 
previous findings, the latter type should better capture genuine entre
preneurship (Levine and Rubinstein, 2016). Hence, we expect divergent 
productivity effects of ECH from sole proprietors compared to entre
preneurs with incorporated businesses. 

The results convey that when we limit entrepreneurial experience to 
more recent times, the results are unchanged (Columns 1 and 2). 
Furthermore, implementing a 10-year rolling window suggests that our 
baseline estimates are actually downward biased. Hence, the time 

Table 3 
Robustness: alternative performance measures.  

Dependent 
variable: 

ln(Value 
Added) 
(1) 

ln(Value Added 
per Labor) 
(2) 

ln(Sales) 
(3) 

ln(TFP) 
(4) 

lNEHC 0.791***    
(0.002)    

lEHC 0.206***    
(0.002)    

EHC  0.039*** 0.138*** 0.088***  
(0.007) (0.005) (0.005) 

Industry FE Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Control 

variables 
Yes Yes Yes Yes 

Observations 1,191,740 1,191,740 1,191,740 1,191,740 
Firms 368,993 368,993 368,993 368,993 
R2   0.759 0.346 
Method LP LP OLS OLS 

Notes: Robust standard errors in parentheses. Control variables include firm age, 
whether the firm is a multinational corporation, the share of highly educated 
employees, the share of male employees, and the share of foreign-born em
ployees, and the four different employee-age categories. All estimations include 
capital and labor terms. Estimations also include region, 2-digit industry, and 
year-fixed effects. 

*** p < 0.01. 

Table 4 
Robustness: entrepreneurship definition.  

Dependent variable: 
Ln(Value Added) 

(1) (2) (3) (4) 

EHCRecent 0.040***    
(0.007)    

EHC(Recent-10)  0.052***    
(0.008)   

EHC(Sole-Proprietor)   − 0.193*** − 0.201***   
(0.006) (0.006) 

EHCIncorporated    0.064***    
(0.007) 

Notes: Levinsohn and Petrin (LP) estimations with bootstrapped standard errors 
with 300 replications in parentheses. Control variables include firm age, 
whether the firm is a multinational corporation, the share of highly educated 
employees, the share of male employees, and the share of foreign-born em
ployees, and the four different employee-age categories. All estimations include 
capital and labor terms. Estimations also include region, 2-digit industry, and 
year-fixed effects. Entrepreneurial human capital is measured as the share of 
employees with entrepreneurial experience. 

*** p < 0.01. 

28 We tried to use past values of regional entrepreneurship levels of the same 
industry as an instrument for the demand for former entrepreneurs, i.e., our 
EHC variable, but these 2SLS estimations produced unreliable estimates. This 
was likely driven by regional entrepreneurship rates being highly constant 
throughout the years leading to little variation and being correlated with cur
rent productivity of firms. 

29 Furthermore, we run two alternative robustness tests to our specification. 
First, we estimate our baseline model by including the lagged value of pro
ductivity as an additional explanatory variable to account for any path de
pendency but also as an alternative way to control for selection. Second, we 
lagged all the independent variables of one period to further evaluate possible 
effects related to timing. The results from these alternative specifications are in 
line with our main model. In addition, we have also checked whether the 
financial crisis (2008/2009) affects our results by estimating different time 
periods (2004–2018 and 2004–2008). We find no evidence that our results are 
confined to the chosen time of our analysis. The results can be provided by the 
authors on request.  
30 For additional definitions of EHC, see Appendix B (Table B1.1). Irrespective 

of definition the positive impact of EHC on productivity remains. 
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differences with regard to when the EHC was obtained do not influence 
the results in any substantial way. 

Regarding different types of entrepreneurial ventures, the results are 
reported in Columns 3 and 4. EHC emanating from sole proprietorship 
has a negative effect on productivity, in contrast to the strongly positive 
effect when EHC stems from incorporated businesses. This holds irre
spective of whether our baseline EHC measure (incorporated businesses) 
is included in the estimations or not (Column 4). This finding corrobo
rates previous literature, which differentiates the effects of sole pro
prietors from incorporated business owners.31 

5.2. Heterogeneity in former entrepreneurs’ knowledge base 

To further evaluate the robustness of our findings, we extend the 
baseline regressions by examining whether the effect of entrepreneurial 
experience is associated with the level of education of former entre
preneurs. As has been shown previously, more highly educated em
ployees tend to have a stronger impact on productivity (Haltiwanger 
et al., 1999), which can also be expected to apply to EHC. We, therefore, 
differentiate between two groups of employees with EHC: the first is 
defined as those with three or more years of tertiary education, and the 
second is those with lower formal education. The individual’s education 
level is defined at the time of employment, not when they were engaged 
in entrepreneurship. 

In addition, we also separate EHC among employees who are 
currently hired as managers and those in other occupations (non
managers). Managers and nonmanagers can be expected to have 
different tasks and skills within a firm, implying that the two groups’ 
respective impacts on firm productivity may differ. We complement 
educational levels with the position in the firm of employees with EHC 
since managers have more decision-making power than nonmanagers. 
The latter category may, however, influence productivity through 
everyday business improvements (Leibenstein, 1968). This particular 
aspect has not received much empirical attention in previous research, 
with Syverson (2011) and Bender et al. (2018) being exceptions. 

According to the individual-level descriptive statistics (see Appendix 
A, Table A1.2), employees who have been entrepreneurs are, on 
average, older and earn more. To test whether our results are simply 
driven by age (i.e., experience), we construct five age groups ranging 
from below 30 years old and those in the age brackets 30–39, 40–49, 
50–59, and older than 60. If age is driving the results, the highest EHC 
impact should pertain only to the oldest age cohort. 

Distributing employees with EHC to different age cohorts does not, 
however, capture possible tenure effects. We, therefore, also examine 
whether the positive impact of EHC comes from employees who are 
recently hired in the firm or those who have been in the firm for a longer 
time, defined as three years or more. 32 

The results show that the educational level of EHC does not seem to 
have a strong impact on firm-level productivity (Table 5, Column 1). The 
coefficients for higher- and lower-educated former entrepreneurs are 
almost identical, but the significance is higher for the lower-educated. 
Similarly, even though the result in Column 2 reveals a larger positive 
relationship of EHC for employees in managerial positions than for 
nonmanagerial employees, the difference is not statistically signifi
cant.33 Thus, when the position of EHC is included, we cannot separate 
the effects of managers and nonmanagers on productivity, in contrast to 
Bender et al. (2018), who allot most of the impact on managers. 

On the other hand, the age distribution of employees with EHC 
shows some distinct differences (Column 3). There is a particularly 
pronounced effect for employees who are either young or at the later 
stages of their career, i.e., aged 50 to 59. This partly contrasts with the 
findings in Table 2, where, taking all employees into account, it was 
shown that the age cohort younger than 30 years negatively affected 
firms’ productivity. Hence, our results suggest that even entrepreneurial 
experience acquired at a young age generates skills that positively in
fluence firm productivity. At the opposite end of the age distribution, the 
results indicate that depreciation of EHC may occur since those aged 60 
or above have a negative effect on productivity, which might serve as a 
boundary condition to our main findings.34 Finally, it is shown that 
tenure (>3 years) is important for EHC to influence firms’ productivity, 
indicating that it takes time to integrate and diffuse knowledge from 
previous entrepreneurs (Column 4, Table 5). These results are in line 
with the individual-level findings by Merida and Rocha (2021), who 
report short-term penalties but long-term wage premiums. 

Overall, controlling for heterogeneity in former entrepreneurs’ 
knowledge base does not influence our baseline results in any major 
way. Rather, EHC is shown to consistently have a positive effect on 
firms’ productivity. 

Table 5 
Robustness: employee characteristics.  

Dependent variable: 
Ln(Value Added) 

(1) (2) (3) (4) 

EHC(Higher Educated) 0.035*    
(0.021)    

EHC(Lower Educated) 0.038***    
(0.007)    

EHCManagers  0.098***    
(0.016)   

EHC(Non-Managers)  0.082***    
(0.008)   

EHC(<30)   0.138***    
(0.027)  

EHC(30–39)   0.011    
(0.016)  

EHC(40–49)   0.060***    
(0.013)  

EHC(50–59)   0.116***    
(0.012)  

EHC(≥60)   − 0.062***    
(0.015)  

EHC(Tenure<3years)    − 0.194***    
(0.010) 

EHC(Tenure≥3years)    0.161***    
(0.008) 

Industry FE Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Control variables Yes Yes Yes Yes 
Observations 1,191,740 1,191,740 1,191,740 1,191,740 
Firms 368,993 368,993 368,993 368,993 

Notes: Levinsohn and Petrin (LP) estimations with bootstrapped standard errors 
with 300 replications in parentheses. Controls variables include firm age, 
whether the firm is a multinational corporation, the share of highly educated 
employees, the share of male employees, and the share of foreign-born em
ployees, and the four different employee-age categories. All estimations include 
capital and labor terms. Estimations also include region, 2-digit industry, and 
year-fixed effects. Entrepreneurial human capital is measured as former entre
preneurs as a share of employees. 

*** p < 0.01. 
* p < 0.1. 

31 Similar results are presented by Humphries (2021). 
32 Detailed descriptive statistics of all the alternative EHC measures as pre

sented in Table A1.4 in Appendix A.  
33 The coefficients for the managers and nonmanagers are twice as large as in 

our main specification, which is driven by the fact that the occupational data is 
missing for many individuals as it is based on a random sample of individuals, i. 
e., it does not cover the whole population in a systematic manner. 

34 The coefficients of the EHC age groups are all significantly different form 
each other with the exceptions of the groups EHC<30 and EHC50–59. 

P. Braunerhjelm and E. Lappi                                                                                                                                                                                                                



Research Policy 52 (2023) 104703

10

5.3. Related industries and technology differences 

Next, we consider whether the estimated positive effect of EHC on 
firms’ productivity is driven by technology factors. It may be the case 
that EHC is industry specific, implying that the positive impact of EHC is 
dependent on whether a former entrepreneur is employed in a related 
industry. We, therefore, examine whether the positive impact of EHC 
varies with experience gained in related or unrelated industries, i.e., is it 
general entrepreneurial experience that matters or is it more industry 
specific. We define related industry experience as belonging to the same 
2-digit industry code, while the rest of the industries are seen as 
unrelated. 

Since relatedness does not take the level of technology into account, 
we continue by analyzing how previous entrepreneurship emanating 
from high- or low-technology sectors influences productivity. It seems 
reasonable to expect that experience in more advanced technological 
industries could result in larger productivity effects. We consequently 
classify entrepreneurial experience based on the Eurostat definition of 
technology intensities.35 

We find that industry-specific knowledge is important. In fact, 
entrepreneurial experience from other industries is shown to exert a 
negative impact on productivity (Column 1, Table 6). This corroborates 
findings by Kaiser and Malchow-Møller (2011) but contradicts the re
sults in Mahieu et al. (2022). On the other hand, we find modest dif
ferences associated with technology level (Column 2), i.e., the impact of 
entrepreneurs previously active in more technology-intensive industries 
is not significantly larger compared to those having experience from 
low-technology segments. Overall, we provide evidence that industry- 
specific knowledge is important to attain productivity improvements 
based on EHC, whereas there is no evidence that the impact of EHC is 

associated with different technology levels. 

5.4. Heterogeneity in entrepreneurial experience 

To further excavate into the underlying mechanism of EHC’s impact 
on firm productivity, we separate successful and less successful previous 
entrepreneurial endeavors. To account for such differences, we employ 
multiple complementary definitions of success related to the following 
characteristics of former entrepreneurial ventures: i) the firm had em
ployees, ii) persistence or time of survival, iii) level of entrepreneurial 
income, iv) modes of entry, and v) modes of exit. 

Some entrepreneurs may run growing and successful firms with 
many employees, whereas others can be characterized as subsistence 
entrepreneurs. As a first measure, we approximate previous entrepre
neurial success by separating between employees who were formerly 
either self-employed (Own-Account) or had employees (Employer). In 
addition to being an indication of entrepreneurial success, having em
ployees also implies an opportunity to acquire more diverse managerial 
skills. As an alternative measure, we divide EHC emanating from five or 
more years of entrepreneurship experience (Long Persistence) and those 
with less (Shorter Persistence). This variable could also be seen as a proxy 
for entrepreneurial success through survival. An additional indication of 
a successful entrepreneurial endeavors is to evaluate the income entre
preneurs have generated as entrepreneurs. We include this measure by 
calculating the average annual income (wages) that the individuals 
obtained as business owners and separate between EHC belonging to the 
top 50th-percentile (High Income) and the bottom 50th-percentile (Low 
Income). 

Finally, we account for the underlying decision for individual entry 
and exit to and from entrepreneurship. These are unlikely to be random 
decisions, and according to Amit and Muller (1995), individuals’ expe
riences differ depending on whether they are forced into entrepre
neurship or enter voluntarily. Those who choose entrepreneurship are 
likely to have better-performing businesses. To account for such self- 
selection into entrepreneurship (Wennberg et al., 2010), we divide the 
employees with EHC into three different groups. First, we differentiate 
between individuals who were employed before they started a firm 
(Pulled) and those who were unemployed (Pushed). We also have a third 
category (Other) representing university graduates, migrants, and those 
for whom information on pre-entry activities is missing. The expectation 
is that those who started a firm due to perceived opportunities (Pulled) 
should exert a more distinct positive effect on firm productivity. 

Similarly, the reason to exit can provide information on the success 
of an entrepreneurial venture. Some may have been pushed out from the 
market filing for bankruptcy, while others exit the market because of 
mergers and acquisitions. To account for the divergent exit routes, we 
differentiate between three types of exits: those firms that closed down 
for unknown reasons where bankruptcies can be assumed to be preva
lent (Closed Down), exits due to mergers or acquisitions (Merg&Aq); and 
exits where the firm remains in the market (Not Closed Down) (but we do 
not know the exact reason).36 

The results presented in Table 7 reveal that EHC acquired through 
successful entrepreneurial endeavors, as captured by the reason for 
entering (pulled) and exiting (merged, acquired, or firm still exists), the 
type of firm (with employees), and entrepreneurial income, are crucial 
determinants of EHC’s influence on firm productivity. Higher entre
preneurial income is shown to have a particularly distinct effect 
compared to our baseline result. In addition, persistence, i.e., longer 

Table 6 
Robustness: industry relatedness and technology differences.  

Dependent variable: ln(Value Added) 
(1) 

ln(Value Added) 
(2) 

EHC(Same Industry) 0.113***  
(0.008)  

EHC(Different Industry) − 0.100***  
(0.011)  

EHC(High Tech)  0.039***  
(0.015) 

EHC(Low Tech)  0.026***  
(0.007) 

Industry FE Yes Yes 
Region FE Yes Yes 
Year FE Yes Yes 
Control variables Yes Yes 
Observations 1,191,740 1,191,740 
Firms 368,993 368,993 

Notes: Robust standard errors in parentheses. Control variables include firm age, 
whether the firm is a multinational corporation, the share of highly educated 
employees, the share of male employees, and the share of foreign-born em
ployees, and the four different employee-age categories. All estimations include 
capital and labor terms. Estimations also include region, 2-digit industry, and 
year-fixed effects. 

*** p < 0.01. 

35 High-technology manufacturing industries include manufacturers of basic 
pharmaceutical products, pharmaceutical preparations, and computer, elec
tronic and optical products. In the service sector, knowledge-intensive in
dustries are classified as providers of services related to water and air transport, 
law and accounting, activities of head offices, management consultancy, sound 
recording and music publishing, programming, and broadcasting, telecommu
nications, computer programming, consultancy, information, scientific research 
and development, and financial and insurance activities. 

36 For instance, even if the entrepreneur exits there might be co-owners who 
continue to run the business, or the entrepreneur simply sells the business. 
Unfortunately, we cannot identify whether they continue as part-time entre
preneurs in these firms. If so, it is likely to be a limited phenomenon, given that 
such behavior has not identified in the previous literature on exit strategies 
(see, e.g., DeTienne et al., 2015). 
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entrepreneurial spells, exerts a considerably stronger impact than 
shorter spells, indicating that learning takes place and that EHC is not 
solely determined by innate abilities (regarding entrepreneurial 
learning, see also Appendix B).37 

Hence, not all kinds of entrepreneurial experience matter for firm 
performance, and the mechanism through which EHC works seems to 
primarily be by deploying knowledge acquired through previous suc
cessful entrepreneurship. 

6. Discussion: explaining the mechanisms through which EHC 
works 

We have shown that EHC positively impacts firm-level productivity 
and that the effect is robust to several modifications of the baseline 
model. However, as we refine our model to also account for additional 
characteristics of previous entrepreneurs and their businesses, a more 
nuanced picture emerges. These insights provide information about the 
underlying mechanisms that make EHC important for firm productivity. 

First, the above results clearly suggest that EHC acquired through 
successful entrepreneurial endeavors is driving out results. In addition, 
implementing several alternative time-related variables, the results 
show that longer entrepreneurial spells are associated with a larger 
impact on productivity, implying that learning takes place. However, we 
also found that success is likely to be associated with some innate ability, 
which cannot be ruled out. One interpretation is that the combination of 

learning and innate abilities generates EHC that primarily impacts firms’ 
productivity. This is further confirmed by the fact that the youngest 
cohort of former entrepreneurs switching to employment (<30 years) is 
shown to exert a positive and strongly significant effect on productivity. 
A more detailed explanation concerning the composition of a firm’s 
knowledge base seems to be an important task for future research. 

Second, enlarging firms’ knowledge pool to include EHC is likely to 
facilitate the absorption of new or relevant knowledge that can be 
exploited by firms. Absorption capacity is basically about recognizing 
the value of external knowledge and assimilating it for commercial ap
plications (Cohen and Levinthal, 1990).38 Nevertheless, we provide 
evidence that the absorption of new and complementary knowledge 
embodied in employees takes time, i.e., a positive effect of EHC requires 
some tenure (at least three years) and may thus be costly (Rider et al., 
2019).39 Moreover, distinct differences are observed between entre
preneurial experience gathered in related and unrelated production, 
where the former has a positive and strongly significant effect, whereas 
the latter is negatively associated with firms’ productivity. Hence, 
knowledge that is more “distant” and less recognizable is either harder 
to diffuse and absorb or inappropriate for the firm. On the other hand, no 
difference was observed between EHC accumulated in high-tech or low- 
tech industries, indicating that sorting between firms’ technological 

Table 7 
Results: entrepreneurship success and skills.  

Dependent variable: 
Ln(Value Added) 

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

EHCEmployer 0.075***     
(0.007)     

EHC(Own-Account) − 0.121***     
(0.014)     

EHC(Longer Persistence)  0.065***     
(0.010)    

EHC(Shorter Persistence)  0.018**     
(0.009)    

EHC(High Income)   0.235***     
(0.010)   

EHC(Low Income)   − 0.165***     
(0.009)   

EHCPulled    0.056***     
(0.008)  

EHCPushed    − 0.005     
(0.013)  

EHCOther    − 0.100***     
(0.018)  

EHC(Closed Down)     − 0.104***     
(0.013) 

EHC(Merg&Aq)     0.072***     
(0.016) 

EHC(Not Closed Down)     0.062***     
(0.008) 

Industry FE  Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes 
Control variables Yes Yes Yes Yes Yes 
Observations 1,191,740 1,191,740 1,191,740 1,191,740 1,191,740 
Firms 368,993 368,993 368,993 368,993 368,993 

Notes: Levinsohn and Petrin (LP) estimations with bootstrapped standard errors with 300 replications in parentheses. Control variables include firm age, whether the 
firm is a multinational corporation, the share of highly educated employees, the share of male employees, and the share of foreign-born employees, and the four 
different employee-age categories. All estimations include capital and labor terms. Estimations also include region, 2-digit industry, and year-fixed effects. Entre
preneurial human capital is measured as the share of employees with entrepreneurial experience. 

*** p < 0.01. 
** p < 0.05. 

37 Income from entrepreneurship might not be a perfect measure of ability. 
However, it falls outside the scope of the current study to examine alternative 
measures, e.g., wealth or cognitive skills of individuals. 

38 See Chapparro et al. (2020) for a survey on absorptive capacity and 
entrepreneurial efforts. Nielsen (2015) claims that absorption capacity in
creases with the level of education, which may pertain also to experience. 
39 Humphries (2021) claim that knowledge transfers are more easily accom

plished in the white-collar sector as compared to the blue-collar sector, and that 
sector-specific knowledge is more valuable. 
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needs and EHC is effective. 
Third, drawing on the insights provided by the resource-based 

approach to firm performance (Barney, 1991), EHC can be seen as 
contributing with an additional ability that strengthens firms’ overall 
capability. Firm-level resources can be defined as a bundle of different 
knowledge and competencies, complementing and reinforcing each 
other. Abilities typically associated with entrepreneurs, e.g., self- 
efficacy, adaptability, and opportunity recognition (Alvarez and Buse
nitz, 2001; Ayala and Manzano, 2014), are supposedly embodied in 
EHC. As firms access such competencies, it can be expected to enrich the 
knowledge mix in a way that positively influences firm outcomes. 

Moreover, learning that takes place at a different level within an 
organization tends to strengthen the aggregate (firm) level (Reagan 
et al., 2005). We have shown how EHC positively influences firm-level 
productivity even when distributed on different levels of education 
and positions within firms. A conceivable explanation is that such 
multilevel diffusion of knowledge enhances organizational learning and 
a firms’ performance (Levine and Argote, 2020). Having a diversified 
knowledge pool may also be associated with signaling effects that attract 
more inflows of human capital and other assets (Distel et al., 2019; 
Haeussler et al., 2014), further strengthening the resource base of the 
firm. 

From a broader perspective, the labor and productivity veins of 
economic research have shown that formal education and work expe
rience contribute to abilities that complement and reinforce the overall 
knowledge pool and performance of a firm. Parallel to those findings, 
several studies in the entrepreneurship field have stressed the specific 
abilities of entrepreneurs and how these can leverage a firms’ produc
tivity (as referred to in Section 2). There have, however, been few at
tempts to include such entrepreneurial abilities in a comprehensive 
empirical analysis, primarily due to a lack of appropriate data. By 
implementing EHC, which parallels work experience, our results 
confirm the importance of a diversified knowledge base and suggest 
conceivable mechanisms through which EHC is likely to impact firms’ 
productivity. Hence, this provides a link that better integrates the 
research fields of productivity and entrepreneurship. 

7. Conclusion 

The purpose of this paper is to examine whether an employee’s 
previous engagement in entrepreneurship, or what we refer to as 
entrepreneurial human capital (EHC), influences firm-level productiv
ity. To that end, we construct a measure of EHC at the firm level, which 
we use in the empirical analysis. Overall, our contribution extends and 
complements previous findings in three particularly connected research 
areas: how spells into entrepreneurship affect wages and lifetime earn
ings, how characteristics of entrepreneurs and managers influence a 
firms’ performance, and the effects of higher levels of education and 
work experiences among employees on the outcome at the firm level. 
Overall, a new and complementary form of human capital for firms is 
identified that previously has been unobserved. 

Irrespective of the estimation technique and alternative measures of 
EHC, as well as taking individual- and firm-specific characteristics into 
account, the results show a robust and relatively large positive impact of 
EHC on firm productivity. Our baseline result implies that a 10 % in
crease in entrepreneurial experience among employees increases pro
ductivity by 3.9 %. We find that the positive effect of EHC pertains to 
both higher- and lower-educated, younger and somewhat older age 
cohorts but seems to depreciate with the oldest cohorts. The results 
remain as other performance variables are implemented, e.g., labor 
productivity, sales, and innovation (broadly defined through TFP). In 
addition, we provide evidence that the effect varies with regard to the 
specific experience and length of previous entrepreneurship. We reject 
that entrepreneurial ability is exclusively innate. Additionally, tenure in 
the firm in which the former entrepreneur is employed is shown to be 
important for the positive effects of EHC. Hence, the two broadly framed 

hypotheses are supported. 
The results contain several relevant insights at the firm and policy 

levels. As the above analysis shows, hiring previous entrepreneurs can 
be highly beneficial for a firm since it seems to augment and diversify its 
pool of human capital and significantly affect productivity and other 
performance variables. However, the outcome is likely to depend on the 
specific experience of the entrepreneurs who become employees, results 
that echo some of the previous findings, e.g., effects vary with the age 
and duration of an entrepreneurial spell, education, and type of entre
preneurial endeavor. These previous studies have, however, examined 
individual earnings effects and not firm-level productivity (Dillon and 
Stanton, 2017; Mahieu et al., 2022; Merida and Rocha, 2021). Our re
sults imply that firms considering hiring individuals with entrepre
neurial experience need to carefully consider their entrepreneurial 
background in terms of reasons to enter and exit entrepreneurship, the 
type of firms, which sector they were active in, etc. Entrepreneurs may 
also develop preferences that are not compatible with being employed 
(Åsterbro and Thompson, 2011), which may adversely affect firms’ 
performance. Moreover, the potential benefits are likely to materialize 
after a period. Thus, hiring former entrepreneurs should be seen as a 
medium- to long-term strategy to enhance productivity. 

Harvesting the benefits of hiring employees with EHC is related to 
the absorption capacity of the employing firm. The difficulties and costs 
attached to the transfer of knowledge have long been documented 
(Polanyi, 1967; Mansfield, 1991). Our results confirm that there seem to 
be costs related to the diffusion of knowledge connected to the time and 
proximity of knowledge bases. 

Despite these caveats, there seem to be considerable gains to be made 
at the firm level from hiring employees with EHC. As a side effect of 
broadening the knowledge base of firms, it is also likely to increase a 
firm’s absorption capacity over time. Previous studies have stressed the 
importance of enhancing absorption capacity at the firm level to exploit 
knowledge spillovers and enhance performance (Escribano et al., 2009). 
For example, Cassiman and Veugelers (2002) underline the importance 
of firms strategically considering their absorption capacity. By 
employing individuals with former entrepreneurial experience, the po
tential for internal corporate entrepreneurship can also be expected to 
increase, which has been shown to positively affect firm performance 
(Simsek and Heavey, 2011). 

We have identified a microeconomic mechanism of productivity that 
also has implications for aggregate growth. This is in line with previous 
assertions by Nelson and Phelps (1966). More precisely, we present a 
distinct link between entrepreneurship experience, mobility across oc
cupations, and productivity. The link mainly operates via human capital 
accumulation through entrepreneurship, which is transferrable across 
firms as an entrepreneur shifts occupation and becomes an employee. 
Therefore, it could be argued that the government should pursue policies 
that facilitate individuals’ mobility and learning about their abilities 
(Vereshchagina and Hopenhayn, 2009). Potentially, this would benefit 
sorting between occupations and generate a more efficient allocation of 
competencies, thereby promoting growth. Alternatively, governments 
could undertake measures to upgrade entrepreneurial or other skills to 
alleviate growth deterring shortages of certain knowledge factors, e.g., a 
lack of entrepreneurs. 

The design of policies thus becomes imperative. Several studies 
conclude that tax relief or subsidies are inefficient and costly policies 
with negligible effects on entrepreneurship (Dillon and Stanton, 2017; 
Humphries, 2021). If such policies are initiated, targeting younger and 
high-performing individuals seems to generate the most beneficial out
comes. However, other policy initiatives to stimulate entrepreneurship 
may be more cost-efficient, e.g., related to education (Bergmann et al., 
2018), innovations (Bloom et al., 2019), facilitating interactions with 
entrepreneurs (Lerner and Malmendier, 2011), and labor market pol
icies (Kaiser et al., 2015; Braunerhjelm et al., 2016). 

To conclude, both at the management level and policy level, we 
present arguments for why entrepreneurial experience should be 
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acknowledged in building competitive firms and promoting productivity 
and growth. Nevertheless, our analysis also has several limitations. The 
level of aggregation used and the methods chosen imply that we cannot 
pin down the exact mechanism of how knowledge associated with EHC 
is diffused and utilized within a firm. Similarly, the proportions of the 
respective knowledge base among employees – education, work expe
rience, and EHC – are likely to influence the outcome of firms. Threshold 
effects might appear, where for instance, additional EHC has no or even 
negative effects on firm-level productivity. A related issue concerns the 
impact on external channels of having more EHC, i.e., whether it con
tributes to expanding the customer base, improving networks conducive 
to innovativeness, etc. Finally, fully comprehending the relationship 
between innate and acquired entrepreneurial ability requires further 
analyses. 

A crucial task for future research should thus be to better understand 
how knowledge related to EHC is exploited within firms and through 
which channels. Even though there is consensus regarding the impor
tance of upgrading and accumulating knowledge to build competitive 
firms and growth-oriented societies, our understanding of how knowl
edge flows within and between individuals and firms and the type of 
knowledge that matters are still limited. Finally, since similar data are 
available for a number of other countries, we encourage colleagues to 
replicate our analysis and to further excavate the mechanisms through 
which EHC may influence performance at the individual, firm, and 
regional levels. 
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Appendix A. Tables  

Table A1.1 
Correlation matrix.   

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(1) Capital (K)  1.000            
(2) Labor (L)  0.173  1.000           
(3) EHC  − 0.002  − 0.035  1.000          
(4) Highly educated employees  0.033  0.083  0.103  1.000         
(5) Male employees  0.022  0.113  0.151  − 0.028  1.000        
(6) Foreign-born employees  − 0.005  0.025  − 0.048  0.090  0.117  1.000       
(7) Age1  − 0.012  0.054  − 0.120  − 0.089  0.117  − 0.003  1.000      
(8) Age2  0.005  0.078  0.007  0.210  0.199  0.193  − 0.150  1.000     
(9) Age3  0.021  0.081  0.124  0.129  0.208  0.099  − 0.254  − 0.097  1.000    
(10) Age4  0.023  0.062  0.190  0.059  0.181  0.014  − 0.249  − 0.163  − 0.035  1.000   
(11) Firm age  0.021  0.127  0.057  − 0.052  0.065  − 0.206  − 0.198  − 0.080  0.063  0.154  1.000  
(12) Multinational  0.051  0.197  − 0.010  0.165  0.088  0.006  − 0.038  0.085  0.119  0.075  0.044 1.000 

Notes: Correlations are based on 1,191,740 firm-year observations corresponding to a total number of 368,993 firms. EHC is measured as the share of former en
trepreneurs among employees.  

Table A1.2 
Detailed individual-level descriptive statistics of employees.  

Variables Employees with EHC Employees without EHC 

Individual-level characteristics   
Earnings (in SEK) 397,395 312,821 
Age 49.37 38.95 
Years of schooling 12.00 11.98 
Years of entrepreneurship experience 4.835 0 
Years of sole proprietor experience 0.815 0.254 
Years of wage employment experience 14.17 14.33 
Years of unemployment experience 0.542 1.076 
Managers 0.191 0.0378 
Male 0.731 0.647 
Married 0.587 0.356 
Children 0.535 0.534 

(continued on next page) 

P. Braunerhjelm and E. Lappi                                                                                                                                                                                                                



Research Policy 52 (2023) 104703

14

Table A1.2 (continued ) 

Variables Employees with EHC Employees without EHC 

Foreign born 0.0889 0.171 
Metropolitan 0.520 0.514 
Value added (in SEK and thousands) 27,700 66,489 
Capital (in SEK and thousands) 1.561e+07 5.805e+07 
Size of firm (in employees) 37.40 93.69 
Share of former entrepreneurs employees 0.212 0.0417 
Highly educated employees 0.144 0.133 
Male employees 0.642 0.611 
Foreign born employees 0.120 0.158 
Age1 0.210 0.267 
Age2 0.210 0.220 
Age3 0.228 0.216 
Age4 0.183 0.160 
Firm age 11.26 11.68 
Multinational 0.0740 0.146 
Individual-year observations 587,374 10,126,458 
Unique individuals 154,867 2,484,568 

Notes: Previous experience measures, i.e., entrepreneurship, sole-proprietorship, wage employment, and unemployment 
experiences for individuals, are based on data extending back to 1993; otherwise, all values for the estimation period 
covering the years from 2009 to 2018. All values are mean values.  

Table A1.3 
Results: industry and firm size.  

Dependent variable: 
Ln(Value Added) 

Manufacturing Services Small firms 
L < 50 

Large firms 
L ≥ 50 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

l 0.030*** 0.045*** 0.037*** 0.030*** 0.025*** 0.013*** 0.025*** 0.020*** 0.005 0.026*** 0.021* 
(0.005) (0.005) (0.005) (0.001) (0.004) (0.003) (0.003) (0.003) (0.004) (0.001) (0.012) 

k 0.762*** 0.719*** 0.777*** 0.770*** 0.728*** 0.775*** 0.852*** 0.831*** 0.811*** 0.783*** 0.792*** 
(0.009) (0.009) (0.011) (0.002) (0.005) (0.008) (0.006) (0.005) (0.009) (0.002) (0.019) 

EHC 0.046 0.038 − 0.077* 0.031*** 0.128*** 0.033 − 0.022 0.035 0.242*** 0.042*** 0.083 
(0.034) (0.027) (0.040) (0.008) (0.024) (0.025) (0.021) (0.026) (0.040) (0.007) (0.134) 

Observations 40,066 73,501 29,119 559,074 139,347 86,692 114,184 100,298 49,459 1,162,093 29,647 
Firms 9902 14,646 7410 159,262 63,941 27,096 39,960 33,525 18,631 363,999 7581 
Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Levinsohn and Petrin (LP) estimations with bootstrapped standard errors with 300 replications in parentheses. Control variables include firm age, whether the 
firm is a multinational corporation, the share of highly educated employees, the share of male employees, and the share of foreign-born employees, and the four 
different employee-age categories. All estimations include capital and labor terms. Estimations also include region, 2-digit industry, and year-fixed effects. Divisions 
are based on 1-digit SNI industry codes, i.e., from 1 to 9, where the first 3 are in the manufacturing sector, and the others are in the service sector. The column number 
corresponds to the 1-digit SNI code. SNI 1 includes manufacturing of food, beverages, tobacco, textiles, wearing apparel, leather, wood, paper, coke, and petroleum 
products, and printing and reproduction of recorded media. SNI 2 includes the manufacturing of chemical, pharmaceutical, rubber, plastic, other nonmetallic, mineral, 
metal, computer, electronic, and optical products, electrical equipment and machinery, and motor vehicles. SNI 3 includes manufacturing of other transport equipment 
and furniture, repair and installation of machinery, and supply of electricity, water, sewage, and waste services. SNI 4 includes construction, wholesale, and retail 
trade. SNI 5 includes water and air transport, warehouse activities, postal activities, accommodation, food and beverage service activities, as well as publishing and 
motion picture production. SNI 6 includes programming, telecommunications, consultancy, information service, finance, insurance, real estate, and legal activities. 
SNI 7 includes activities of head offices, architectural and engineering, scientific research and development, advertising and market research, veterinary services, 
rental and employment activities, and travel agency services. SNI 8 includes security and investigation, buildings and landscape office administration, public 
administration, education, human health residential care, and social work activities. SNI 9 includes arts and entertainment, cultural, gambling, and sports activities, as 
well as activities of membership organizations, personal service and household activities, and activities of extraterritorial organizations and bodies. Entrepreneurial 
human capital is measured as the share of previous entrepreneurs among employees. 

*** p < 0.01. 
* p < 0.1.  

Table A1.4 
Descriptive statistics of EHC.  

Variables Mean St. dev. Min Max 

Share former entrepreneurs among employees  0.063  0.138  0.000  1.000 
Total years of entrepreneurial experience  2.364  5.973  0.000  282.000 
Years of entrepreneurial experience per employee  0.318  0.941  0.000  25.000 
Years of entrepreneurial experience per former entrepreneur  1.436  3.053  0.000  25.000 
EHC  0.054  0.130  0.000  1.000 
EHC(Sole-Proprietor)  0.070  0.138  0.000  1.000 
EHCPulled  0.045  0.117  0.000  1.000 
EHCPushed  0.019  0.075  0.000  1.000 
EHCOther  0.006  0.042  0.000  1.000 

(continued on next page) 
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Table A1.4 (continued ) 

Variables Mean St. dev. Min Max 

EHCClosed Down  0.018  0.071  0.000  1.000 
EHC(Merg&Aq)  0.012  0.056  0.000  1.000 
EHC(Not Closed Down)  0.049  0.124  0.000  1.000 
EHC(Higher Educated)  0.009  0.055  0.000  1.000 
EHC(Lower Educated)  0.053  0.126  0.000  1.000 
EHCManagers  0.009  0.049  0.000  1.000 
EHC(Non-Managers)  0.041  0.112  0.000  1.000 
EHC(<30)  0.003  0.026  0.000  1.000 
EHC(30–39)  0.009  0.049  0.000  1.000 
EHC(40–49)  0.017  0.070  0.000  1.000 
EHC(50–59)  0.019  0.076  0.000  1.000 
EHC(≥60)  0.015  0.069  0.000  1.000 
EHC(Tenure<3 years)  0.023  0.082  0.000  1.000 
EHC(Tenure≥3 years)  0.039  0.114  0.000  1.000 
EHC(Longer Persistence)  0.026  0.091  0.000  1.000 
EHC(Shorter Persistence)  0.036  0.103  0.000  1.000 
EHCEmployer  0.054  0.128  0.000  1.000 
EHC(Own-Account)  0.014  0.067  0.000  1.000 
EHC(Same Industry)  0.038  0.112  0.000  1.000 
EHC(Different Industry)  0.025  0.082  0.000  1.000 
EHC(High Tech)  0.013  0.068  0.000  1.000 
EHC(Low Tech)  0.053  0.126  0.000  1.000 

Notes: Values are based on the estimation sample of 1,191,740 firm-year observations corresponding to a total of 368,993 firms.  

Table A1.5 
Correlation matrix with different entrepreneurial human capital measures.   

(1) (2) (3) (4) 

(1) Share of employees who are former entrepreneurs  1.000    
(2) Total stock of entrepreneurial capital  0.470  1.000   
(3) Entrepreneurial human capital per employee  0.768  0.611  1.000  
(4) Entrepreneurial human capital per former entrepreneur  0.541  0.777  0.745 1.000 

Notes: Correlations are based on 1,191,740 firm-year observations corresponding to a total of 368,993 firms. 

Appendix B. Alternative measures and innate abilities 

As individual data goes back to 1993, we are able to disentangle the length of each employee’s former experience in entrepreneurship. This means 
that we can assess whether the positive effect of EHC is possibly driven by innate and individual-specific abilities or rather by learning-by-doing 
effects. In Table B1.1, we have included our results from the baseline regression (Table 2) as a reference estimate (entrepreneur for at least a year, 
Column 1). We then elaborate with modified definitions of the EHC variable to primarily capture the length, measured as the number of years that 
firms’ employees have of entrepreneurial experience. In Column 2, EHC is measured as the natural logarithm of all entrepreneurial years among the 
employees, while Column 3 implements EHC defined as entrepreneurial years per employee (also in natural logarithms), modified to entrepreneurial 
years per former entrepreneur in Column 4.40  

Table B1.1 
Alternative measures of EHC.  

Dependent variable: 
Ln(Value Added) 

From Table 2 
(1) 

(2) (3) (4) 

EHC 0.039*** 0.002** 0.016*** 0.002** 
(0.007) (0.001) (0.002) (0.001) 

Industry FE Yes Yes Yes Yes 
Region FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
Control variables Yes Yes Yes Yes 
Observations 1,191,740 1,191,740 1,191,740 1,191,740 
Firms 368,993 368,993 368,993 368,993 

Notes: Levinsohn and Petrin (LP) estimations with bootstrapped standard errors with 300 replications in parentheses. Control variables 
include firm age, whether the firm is a multinational corporation, the share of highly educated employees, the share of male employees, 
and the share of foreign-born employees, and the four different employee-age categories. All estimations include capital and labor terms. 
Estimations also include region, 2-digit industry, and year-fixed effects. Entrepreneurial human capital is measured as former entre
preneurs as a share of employees (Column 1), the natural logarithm of total previous entrepreneurial years (Column 2), the natural 
logarithm of entrepreneurial years per employee (Column 3), and the natural logarithm of years of entrepreneurship experience per 
former entrepreneur (Column 4). 

*** p < 0.01. 
** p < 0.05. 

40 As shown in the Appendix A (Table A1.5), the correlation between the four different EHC measures is relatively high. 
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As evident, all the estimated EHC coefficients are positively related to productivity irrespective of specification. Note that the significance of 
entrepreneurial years per entrepreneur indicates stronger diffusion effects from more experienced entrepreneurs. We thus conclude that EHC-capital is 
not only an innate ability, but rather individuals seem to gain human capital that can be attributed to entrepreneurial learning (Jovanovic, 1982; 
Minniti and Bygrave, 2001). Entrepreneurs acquire knowledge and learn during their entrepreneurial endeavors since each additional year results in 
higher productivity. For instance, the elasticity of EHC in Column 2 implies that a 1 % increase in total entrepreneurial years in a firm results in a 0.2 % 
increase in productivity annually. 
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