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Abstract

We explore how CEO ownership affects productivity in small and large
firms. We use administrative panel data on the universe of limited lia-
bility firms in Finland and exploit plausibly exogenous variations to CEO
ownership induced by shocks to the CEO spouse’s health. We document a
substantial increase in productivity when the CEO obtains majority owner-
ship or when the majority owner becomes the CEO. While typical samples
focus on large public firms, we show that our effects are stronger in medium-
sized private firms. Consistently with the quiet life hypothesis, we show that
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1 Introduction

The separation between ownership and control, and its consequences in terms
of firms’ investment and financing decisions, have been at the heart of much of
the corporate finance literature, starting at least with Berle and Means (1932)
and Jensen and Meckling (1976). While the early literature has mostly focused
on firms with widely dispersed shareholders, the typical firm today tends to be
much more closely held (Aminadav and Papaioannou (2020), Medina, de la Cruz
and Tang (2022)). Whether the separation between ownership and control has
significant effects as ownership structures become more concentrated, and how
much these effects may extend beyond typical samples of large and listed firms,
remain open questions.

These questions appear of first-order importance. The scope for inefficien-
cies may be sizeable also in privately owned small and medium-sized enterprises
(SMEs), which for example face less stringent regulatory constraints and weaker
outside markets for corporate control than large public firms. At the same time,
often because of data limitations, it is typically hard to assess how efficiently
these firms allocate their resources.! This is relevant also from a policy perspec-
tive, given that many countries devote sizeable resources to the development of
SMEs, with targeted policies including easier access to credit, advantageous tax
treatments, lighter regulatory burdens.?

We investigate the relation between CEO ownership and firm productivity
by exploiting administrative panel data covering the universe of limited liability
firms in Finland. We have access to a large set of information on the firm’s balance
sheet, on its employees and, importantly, on its ownership structure in terms of
holdings and identity of the ultimate shareholders. This offers the opportunity to
investigate the effects of ownership and control in the entire population of firms,
and to uncover whether CEO ownership matters even outside typical samples of
listed firms and even in firms with highly concentrated ownership structure. The
exceptional richness of these data also allows to address in a novel way some issues

related to the endogeneity of ownership and control, as we detail below.

!See e.g. Ayyagari, Demirguc-Kunt and Maksimovic (2011), Li and Rama (2015), Martin,
Nataraj and Harrison (2017) for recent discussions.

2See for example the Small Business Jobs Act in the US or the SME Strategy for a sustainable
and digital Furope in the EU. SME-specific policies have also been a common response to the
Covid crisis (see e.g. the OECD’s report on Policy Responses to Coronavirus, July 2020).



Our setting is also interesting in terms of external validity. Finland as a country
scores very highly in terms of corporate governance; for example, it was ranked
first in the world by the World Bank’s Corporate Governance Index (Kaufmann
(2004)). As we will see, we estimate large effects of CEO ownership on firm
productivity, and this is remarkable especially in a setting in which, under this
perspective, inefficiencies should be minimal.

The logic of our empirical exercise is straightforward. We design a procedure
(explained below) to identify the CEO among the firm’s employees, and assume
that the firm’s operations are under the effective control of the CEO.? In our
baseline analysis, we say that there is no separation between ownership and control
when the CEQ is also the majority shareholder (in robustness checks, we consider
other thresholds of CEO ownership). We then compare firm productivity, defined
in our baseline specification as value added per worker, when ownership and control
are in the same hands relative to when they are separated.

In our empirical analysis, we develop two complementary approaches. First,
we consider fixed-effects specifications in which we exploit variations in CEO own-
ership over time. Second, we build on some key features of our data to employ a
novel IV strategy based on health shocks.

We start with fixed-effects regressions in which we exploit variations in CEO
ownership within the same firm with the same CEQO. That is, we compare firm
productivity within the same firm-CEOQO pair in years in which the CEO is the
majority owner vs. years in which ownership and controls are separated. In
addition to any common time trend, this specification allows to capture any time-
invariant characteristic of the firm, of the CEQO, and of the firm-CEO match. In
a similar way, we also define pairs in terms of a firm and its largest owner, and
estimate changes in firm productivity, within the same firm-owner pair, in years in
which the largest owner is the CEO vs. years in which the two are separated. These
specifications consistently show that firm productivity is significantly larger when
the CEQ is also the majority owner. In a given firm-CEOQ pair, for example, having
the CEO owner is associated with an increase of 1, 000 euros in labor productivity,
which corresponds to a 1.9% increase. The effect is large, as compared for example
to an average productivity growth in our sample of 0.7%. We show that the effect
is driven by changes in CEO ownership and not by any change in ownership

structure nor by any CEO change.

3Using the terminology in Burkart, Gromb and Panunzi (1997), we say that the CEO has
effective control, irrespective of whether or not she has formal control in the firm. Aghion and
Tirole (1997) make a similar distinction between formal and real authority.



A causal interpretation of these results requires that unobserved heterogene-
ity is time invariant within a given firm-CEO or a given firm-owner pair. This
assumption may be violated if unobserved pair-specific shocks induce a change
in CEO ownership and at the same time affect future firm productivity. For ex-
ample, the CEO may decide to change her ownership shares in response to her
private information about the firm’s prospects (Louis and White (2007), Inderst
and Mueller (2010)). An ideal setting to address these concerns would be one in
which the CEO has majority ownership and for exogenous reasons she has to step
down as CEO while at the same time keeping her shares (this would induce a sepa-
ration between ownership and control) or, symmetrically, a situation in which the
CEO is not the owner and, as result of an exogenous shock, she gets replaced by
the owner (this would bring together ownership and control). Our IV procedure
attempts to mimic such ideal situations by exploiting shocks to CEO ownership
induced by worsened health conditions of the CEO or of the CEO spouse. These
shocks may induce the CEO to leave, without necessarily affecting her ownership
shares. Depending on whether the CEOQ is also the owner, these shocks may induce
a positive or a negative change to our CEO-owner treatment variable.

We obtain for each CEO the amount of health benefits paid out from the
Finnish health insurance scheme, where increased health benefits are associated
to worsened health conditions. In a somewhat more extreme way, CEQO’s health
shocks have been exploited in the literature using CEO death (e.g. Johnson,
Magee, Nagarajan and Newman (1985), Jenter, Matveyev and Roth (2018), Becker
and Hvide (2022)). Most closely related to our study, Bennedsen, Pérez-Gonzélez
and Wolfenzon (2020) show on the universe of limited liability firms in Denmark
that firm’s profitability is significantly affected by the CEO’s absence due to hospi-
talization. While our instrument is similar, our focus is complementary. Benned-
sen et al. (2020) show that CEO hospitalizations matter even when these are not
associated to managerial turnover. In our case, we are interested in using worsened
health conditions as an instrument for managerial turnover, which as mentioned
above may be associated to a positive or a negative shock to our treatment.

When exploiting CEQ’s health shocks, we can allow for direct contemporaneous
effects of CEQ’s health on firm productivity as well as for the possibility that past
firm performance affects current CEQO’s health. We need however that current
CEQ’s health is not directly associated to future firm productivity. In order to
relax this assumption, one would like to exploit shocks that induce the CEO to
resign but are orthogonal to any dynamics occurring within the firm. A key aspect

of our data is that they allow us to recover the amount of health benefits paid out



to the CEO spouse, and so consider shocks to the CEO spouse’s health. In order
to make the test even sharper, we restrict to CEO spouses who are not working
in the firm and have no direct effect on the firm operations.

The IV estimates confirm our results, showing that firm productivity is sig-
nificantly larger when ownership and control are in the same hands. Estimated
coefficients are similar across specifications, and in fact larger than the OLS coun-
terpart. Having the CEO owner induces an increase of about 1,500 euros in labor
productivity, which corresponds to a 2.8% increase. This is confirmed in various
robustness checks.

The validity of our instruments requires that their effect is only mediated by
a change in our treatment, i.e., by episodes in which the main owner becomes or
stops being the CEO, and not by any change in the CEQO. This assumption can
be questioned in light of the evidence (reviewed below) that CEQ’s departures
may directly affect firm value. We perform a series of placebo regressions in which
health shocks are used to induce changes in CEOs that are not associated to
changes in our treatment. While indeed our instruments are strongly related to
CEOQO departures, our effects are not driven simply by CEO turnover. Rather, our
estimated changes in firm productivity are driven by CEO changes that induce a
change in our CEO-owner treatment.

A key value added of our investigation is that we can compare our results
to estimates obtained in typical samples of large or listed firms. We start by
replicating some existing results showing that in listed firms the effect of CEO
ownership on productivity is inverted U-shaped, and in fact overall it is negative.
While these patterns are confirmed in our data when restricting to listed firms, we
show that the effects are significantly different outside the sample of listed firms.
CEO ownership has stronger effects on productivity in medium-sized private firms,
those with 51-250 employees. As we discuss below, this result does not seem an
artifact of our statistical tests; rather, it suggests that medium-sized private firms
can be more exposed to inefficiencies. As argued in Bitler, Moskowitz and Vissing-
Jorgensen (2005), managers in these firms may have more discretionary power and
be harder to monitor than in very small firms; at the same time, as mentioned,
they may be subject to weaker regulation or outside pressure. These results are
confirmed when employing the same IV specifications described above, interacting
our CEO-owner treatment indicator with firm size. They highlight the importance
of exploring the effects of CEO ownership outside typical samples. The estimates
one gets in our broader sample are richer, and they suggest that inefficiencies may

be particularly severe in firms that, due to data limitations, are often excluded



from corporate governance studies.

We then investigate some possible mechanisms behind our effects, in connection
with the literature on family firms (reviewed below) and more generally on agency
costs. An important caveat is that our data do not allow to directly identify family
firms nor to provide direct measures of agency conflicts. Some key variables, e.g.
those requiring an estimate of the firm’s asset value, may be measured with noise,
particularly so for small firms in the service sector.

First, we show that our results are not specific to family firms nor they are
driven by the departure of the founder. Rather, our effects are significantly larger
in firms run by professional managers. Second, we investigate whether our results
are likely driven by empire building motives, according to which productivity losses
are driven by CEOs undertaking inefficient projects, or by the desire of a quiet
life, according to which productivity losses are driven by the CEOs putting low
effort at work (see e.g. Stein (2003) for a review). We consider several variables
often associated to empire building (investments, capex, acquisition activities,
cash holdings, leverage, dividends, as well as the investment ratios considered in
Ang, Cole and Lin (2000)), and find no significant changes in these variables in
relation to our treatment.

Related to quiet life, ideally we would like to measure CEQ’s effort at work,
which is not directly observable. Our data however provide some useful proxies.
We observe the number of employment relations the CEO has in other firms and
the number of days the CEO has been absent from work. We show both in OLS
and in IV regressions that our CEO-owner treatment induces the CEO to take
fewer external engagements and fewer days off. These results are suggestive that
the quiet life hypothesis is a plausible mechanism behind our treatment effects.
When the CEOQ is also the owner, she exerts more effort at work.

We conclude our analysis by performing a series of robustness checks. We show
that our main effects are robust as we employ alternative definitions of treatment
and alternative measures of firm productivity; we also consider possible sample
selection biases and several specification tests both for our OLS and for our IV
estimates.

This paper contributes to the literature on CEO ownership and firm perfor-
mance. As mentioned, often due to data limitations, this literature has typically

focused on listed or very large firms.* On small private firms, Ang et al. (2000)

*Morck, Shleifer and Vishny (1988) document an inverted U-shaped relation between CEO
ownership and Tobin’s Q on Fortune500 firms; a similar relation is found in McConnell and
Servaes (1990) on a sample of listed firms. Giroud and Mueller (2011) analyze the effects of
governance on stock returns and firm value in more or less competitive industries, Lilienfeld-
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define the Jensen and Meckling’s zero agency costs benchmark as a situation in
which the CEO is the only owner and show that firms further away from this
benchmark are less efficient. Similarly, Bitler et al. (2005) show a positive re-
lation between ownership share and firm performance in a cross-section of U.S.
entrepreneurs. Moreover, it has often proven hard to estimate the effects of CEO
ownership separately from firm fixed effects, possibly due to limited time-series
variation (Himmelberg, Hubbard and Palia (1999) and Zhou (2001)). Our data
cover the universe of limited liability firms over a relatively long panel, that allows
estimating our effects not only within firms, but within firms with the same CEO
or the same largest owner.

Our results are also related to the literature on family firms, and in particular
to studies investigating how having a member of the family as CEO affects firm
value. Pérez-Gonzélez (2006), Bennedsen, Nielsen, Pérez-Gonzalez and Wolfenzon
(2007), Bandiera, Lemos, Prat and Sadun (2017), Wang (2019) for example show
detrimental effects of family CEOs, while Anderson and Reeb (2003), Villalonga
and Amit (2006) and Tsoutsoura (2015) provide a less negative view. Our focus
is on the effects of CEO ownership within firm-CEO pairs (as in Bennedsen et al.
(2020)), hence controlling for the quality of the CEO and of the firm-CEO match.
We also discuss whether our effects are different in firms which are more likely to
be run by family members.

More broadly, our work provides distinct and complementary insights to several
themes in corporate governance. Relative to studies looking at how firm value is
affected by CEO characteristics (e.g. Bertrand and Schoar (2003)) or by the firm-
CEO match (Bandiera, Guiso, Prat and Sadun (2015); Bandiera, Prat, Hansen and
Sadun (2020)), we focus on the effects of varying the CEO’s ownership share within
a given firm-CEOQO pair. Relative to studies on how ownership structure affects firm
value (e.g. Slovin and Sushka (1993); Edmans and Holderness (2017)), our focus is
on CEO ownership, keeping other characteristics of the ownership structure fixed.
In particular, we abstract from how the firm’s ownership structure affects the
degree of effective control over the firm’s operations, which we assume is fully in
the CEQO’s hands. Lastly, differently from the literature on majority vs. minority
shareholders (Shleifer and Vishny (1997)), we focus on the relationship between
the CEO and the majority owner.

Toal and Ruenzi (2014) show that firms with larger CEO ownership provide larger stock market
returns and suggest this is due to reduced agency conflicts. Fabisik, Fahlenbrach, Stulz and
Taillard (2021) expand the sample to about 1,800 firms in the US and show that the relation
between CEO ownership and Tobin’s Q is negative.



2 Data

We exploit the Finnish Longitudinal Owner-Employer-Employee database (FLOWN)
constructed by Statistics Finland, which we match with balance sheet information
from the business register. We obtain a yearly panel from 2006 to 2014 covering
the universe of limited companies (osakeyhtié) in the private sector. Our data
have three main features. First, we have a rich set of information on firms’ char-
acteristics, operations and performance given by their balance sheet. Second, the
matched employer-employee structure allows to have information on the employees
of the firm, and in particular, as we explain below, to identify its CEO. Third, and
most distinctively, we have detailed information on the firms’ ownership structure.
The Finnish tax authority requires that firms report the identity of the 10 largest
shareholders or, if there are more than 10 shareholders, of any shareholder with
more than 10% of firm shares. Statistics Finland builds on this information to
identify the ultimate individual shareholders of each firm.’

We exclude one-man companies and holding companies with no proper business
activity (typically, financial firms), and we are left with around 110,000 firms. In
our sample, the median firm has 4 employees, 78% of firms are micro firms with
less than 10 employees, 18% of firms are small (10-50 employees), 3% are medium
(51-250 employees), and 0.8% are large (>250 employees). Manufacturing firms are
36% of the sample (including construction) while the rest are services (including
trade).

CEO We are interested in identifying the CEO in each firm, interpreted as the
person who has control on the firm’s operations. We follow a sequential procedure,
similar to the one employed e.g. in Queiré (2016). First, we identify a person as
the CEOQ if he or she is explicitly defined as such among the list of employees.
This is the case for 7% of the firms. For the remaining firms, we consider those
employees identified as having managerial responsibilities, and say that the CEO
is the manager with the highest salary. This identifies an additional 30% of the
CEOs. For the remaining firms, we look at whether an active entrepreneur (as

classified by the tax administration) appears in the list of employees, in which case

®Identifying the ultimate owners is complicated also by the possibility of linkages of firms
and business owners via holding companies and enterprise groups. Statistics Finland has imple-
mented a procedure to track down the individual owners behind each firm along the ownership
chains. Maliranta and Nurmi (2019) provide a detailed presentation of the data, whose clos-
est counterpart are the Norwegian data used in Berglann, Moen, Rged and Skogstrgm (2011).
Given the structure of the data at Statistics Finland, the matching between owners, firms and
employees is only possible until 2024.



the person is identified as the CEQ.% This is the case for 23% of our CEOs. The
remaining 41% of the CEOs are defined as the highest paid worker in the firm.
As a validation test, we notice that 86% of the CEOs explicitly defined as such
(our first criterion) also have the highest salary in the firm. We also check the

robustness of our results with an alternative definition of CEQ.”

Ownership We observe some ownership information for 92% of the firms in our
sample; on average, we observe 82% of the firm ownership. Ownership tends to be
rather concentrated: 39.5% of our firms have one shareholder, the median number
of shareholders is 2, and 29.9% of the firms have more than 2 shareholders. In
firms with more than one shareholder, the average ownership share of the largest
shareholder is 41%.

We are interested in comparing situations in which, within a given firm and for
plausibly exogenous reasons, the CEO becomes the owner or the owner becomes
the CEOQ, in which case we say that ownership and control are in the same hands,
relative to situations in which the two are separated. This requires extending the
Jensen-Meckling’s zero agency costs benchmark mentioned above and define the
firm’s owner when the firm has multiple shareholders. In our baseline analysis, we
focus on the majority owner and accordingly we define our treatment variable as
the dummy CFEO Ouwner, which equals one when the majority owner is also the
CEO.

While our empirical strategy requires defining a dichotomous measure of treat-
ment, we attach no specific value to the 50% threshold in terms of CEO ownership.
In fact, as detailed below, changes in our treatment variable are typically asso-
ciated to large changes in CEO ownership, as opposed to local changes around
the 50% threshold. We will show the robustness of our results when considering
alternative thresholds.

In our sample, the CEO is also the majority owner in 29% of the firms, and
10.5% of the firms experience a change in the treatment, in 5.6% of the cases the
CEO obtains majority, and in the remaining 4.9% the CEO loses majority. As
intuitive, these changes are more likely to occur in micro and small firms. We

observe large variations in CEO ownership. Conditional on observing a positive

6The tax administration identifies an active entrepreneur in a firm if a person owns at least
30% of the shares and receives a significant income from the firm (at least 9,663 euros in 2006).

"Specifically, we obtain another register from the Finnish Patent and Registration office
(PRH), which provides information on board-members and CEOs of limited liability companies.
The coverage is limited to about 70% of our sample. Using this limited sample, we replicate our
OLS and IV regressions, and find similar results to our main analysis.



change, the average ownership change is 50%; conditional on a negative change,
the average is —43%.8 Out of these changes, 26% are associated to a change in
the majority owner and so in our treatment CEO Owner. Conditional on having a
change in the treatment, the average ownership change is 73% for positive changes

and —76% for negative changes.

Productivity Our main interest is to investigate how our treatment affects
firm’s productivity. In most of our analysis, we define productivity as value added

9 The measure is con-

(in real terms) over full time equivalent units of labor.
structed directly by Statistics Finland in a way that is comparable across firms
and over time. It measures the added value of a worker in the firm without having
to estimate the value of capital in the firm, which may be problematic for some
firms in our sample (e.g. micro service firms). It does not measure profit and it
does not serve as a tax base, so it may be less subject to discretionary accounting
practices.'?

We will check the robustness of our results when employing other efficiency
and profitability measures (described in more details below). We will also consider
productivity measures based on standard TFP estimates, and we will account for
possible biases induced by the inability to observe firm level prices.

We winsorize all financial variables, including productivity measures, at the
0.25th and the 99.75th percentiles. Descriptive statistics of our variables appear

in Table 1.

3 Baseline Results

3.1 OLS estimates

The first set of results are based on fixed-effects OLS regressions in which we
exploit variations in CEO ownership within the same firm with the same CEO.

Our basic specification is

Yie = 0 + BTje+ X, v + pty + €5, (1)

81n fact, these figures are similar to observed changes in ownership of the largest shareholder
(whether or not she is the CEO) for which, conditional on a positive change, the average is 43%
and, conditional on a negative change, the average is —38%.

9Value added is defined as the value of sales minus the value of purchases, accounting for
changes in stocks, other operating incomes and product taxes. An industry specific index based
on 2010 prices is used to deflate the nominal value added.

0We consider productivity in levels, considering its log would give similar results.
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where j denotes a firm-CEO pair, y;, is the productivity of firm-CEO j in year ¢,
a; and pi, are respectively firm-CEO and year fixed effects, and T ;, is the dummy
CEO Owner, which equals one when the CEO owns more than 50% of the firm
shares. Our baseline set of controls X ;i includes industry fixed effect (2 digits),
firm’s age, leverage, a dummy indicating if the firm is part of a business group, the
number of workers by level of education and occupation (white vs. blue collar),
the HHI index of ownership concentration and characteristics of the firm’s board of
directors (total number of members, number of members working in the firm, total

I We cluster standard errors at the

fraction of shares held by board members).
firm level. Our coefficient of interest is 3, which measures productivity differences
within the same firm-CEQO pair in years in which the CEO is the majority owner
vs. years in which the two are separated, while controlling for any common time
trend and any time-invariant characteristic of the firm, of the CEQO, and of the
firm-CEQO match.

Table 2 reports our estimates. In column 1, we include no control and no fixed
effects and observe a negative relation between CEO Qwner and firm productivity.
Once we include our set of controls (column 2) and firm fixed effects (column 3), the
relation turns positive. The specification in column 4 corresponds to Equation (1)
and includes firm-CEO fixed effects.!? According to these estimates, CEO Quner
is associated to around 1,000 euros larger labor productivity, that corresponds
to a 1.9% increase relative to the unconditional mean. This effect is large. As
comparison, the average productivity growth of private sector Finnish firms in our
sample period is 0.7% per year.'?

In Equation (1), we exploit variations associated to the CEO becoming (or
stopping being) the owner. Alternatively, one may fix the firm-owner pair and
consider variations associated to the owner becoming (or stopping being) the CEO.
For our purposes, both variations should lead to similar insights. Accordingly, we

consider the following specification:
Yir = ;i + BT + X;,:’Y + My Tt Eigs (2)

in which all terms are as in Equation (1) except that we define a pair i in terms

1 Omitting firms that are part of a business group would not change our results.

12 As we include firm-CEO fixed effects, we do not include controls for CEQ’s education, age,
experience; hence the higher number of observations relative to column 3. Including those
controls would not change our results. Moreover, if we restrict the regression in column 4 to the
same sample as in column 3, the estimated coefficient is very similar (equal to 1087).

13The corresponding figure for EU countries is 0.9% and for the US is 1.13%, see the OECD’s
website at data.oecd.org.
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of a firm and its largest owner. As we have no CEO fixed effects, we also include
as control CEO’s education, age, tenure and experience. In Equation (2), the
coefficient /3 describes the differences in firm productivity, within a given firm-
owner pair, between years in which the owner is also the CEO and years in which
the two are separated.

Our results are in column 5 of Table 2, showing that, in the same firm with the
same owner, firm productivity is larger when the owner is also the CEO. Specif-
ically, CEO QOwner is associated to around 785 euros larger labor productivity.
This result is important in two respects. First, differently from Equation (1), in
Equation (2) we exploit variations on the owner’s side, which are less likely to be
driven by the CEQ’s expectations on the future firm productivity.'* Second, and
more generally, the IV approach we develop next considers shocks that may force
the CEO to leave, and so induce variations within a given firm-owner pair. These
results serve as a useful benchmark for the next IV estimates.

Finally, the estimates in column 5 include cases in which the majority share-
holder becomes CEO (7;;—1T; ;-1 = 1) and cases in which the majority shareholder
loses the status of CEO (7;; — T;;—1 = —1). One may ask whether, in absolute
value, the effects associated to the two variations are different. In column 6, we
check whether the effects of CEO Owner are heterogenous with respect to its
lagged value T;;_; and observe that the interaction term 7}, *T; ,_; is not statisti-
cally significant. This suggests no significant asymmetries between the two effects,

. . . . 5
an observation we use again in our IV estimates.'?

3.2 IV estimates

A causal interpretation of our OLS estimates may be challenged for example be-
cause changes in ownership and control may be correlated to unobserved pair-
specific shocks that may also be correlated to future productivity. Ideally, one
would like to exploit purely random changes on whether the main owner is also
the CEO. For example, one would like to observe a firm in which the CEO has
majority ownership and for exogenous reasons she has to step down as CEO while
at the same time keeping her shares, which would induce a separation between
ownership and control within the same firm and with the same ownership struc-

ture. Symmetrically, one can consider a firm in which the CEQ is not the owner,

4The CEO may decide to leave as he expects future productivity to decrease, but this would
go against our results.

'“The same result holds by considering firm-CEO fixed effects, the interaction T} ; * Tj ;1 is
not significantly different from zero.
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she is induced to leave, and she is replaced by the owner, so that ownership and
control end up being in the same hands. In the next analysis, we attempt to get
as close as possible to such ideal situations. We define pairs in terms of firm and

largest owner and exploit shocks induced by worsened health conditions of the
CEO and of the CEO spouse.

3.2.1 Instruments

Our first instrument is based on shocks to the CEQ’s health. For each CEO, we
obtain the amount of health benefits paid out from the Finnish health insurance
scheme. The scheme is mandatory, universal, and it compensates the beneficiary
for income losses related to health issues. An increase in health benefit is due to
worsened health conditions, which can serve as a valid instrument to the extent
that health shocks are not driven by expected productivity shocks. The logic of
the instrument generalizes, in a somewhat less extreme way, a classic approach of
using CEO death as a shock (Johnson et al. (1985), Jenter et al. (2018), Becker
and Hvide (2022)) and the approach by Bennedsen et al. (2020), who use CEO
hospitalization events in Danish firms.

We use CEQ'’s health at ¢ — 1 as an instrument for changes in the CEO from
t — 1 to t. The validity of our instrument does not rely on excluding direct effects
of CEQO’s health at ¢ on firm productivity at ¢, we use past health shocks to induce
changes in the CEO. One may also conjecture that past firm performance may
affect current CEQ’s health. If the CEO changes associated to our health shocks
were driven by past firm productivity, however, we would observe a violation of
parallel trends, which is not the case. A remaining issue may be that current
CEOQ’s health is directly associated to future firm productivity.

In order to take this possibility into account, one should consider health shocks
that induce the CEO to resign but are orthogonal to any dynamics occurring within
the firm. One such case is a shock to the CEO spouse’s health. Our data allows
us to recover the amount of health benefit paid to the CEO spouse, again by the
national health insurance scheme. In fact, to make this test even sharper, we can
restrict to CEO spouses who are not working in the firm and so have no direct
effect on the firm operations. To our knowledge, this instrument is novel and, in
our view, considerably less exposed to the above-mentioned concerns.

In order to appreciate our identification assumption, notice that health shocks
induce plausibly exogenous variations in CEO turnover, but they do not necessarily

affect her ownership shares. Their validity as instruments requires that their effect
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on future firm’s productivity is only mediated by the change in the treatment. We
then distinguish shocks to productivity that are driven purely by the change of
the CEO from those driven by the change in the treatment, i.e. by CEO changes

associated to ownership changes, as we explain below.

3.2.2 Specification

In order to implement our IV approach, we consider two specific features of our
setting. First, our variable of interest 7, is a dummy. In fact, we are not instru-
menting CEO ownership share per se, but rather whether or not the main owner
is also the CEQ. For this reason, we first estimate a probit regression in which
T, is regressed over a given instrument Z;, ; and a set of controls. Then, we use
the predicted Ti,t as an instrument in a standard 2SLS regression. As shown in
Wooldridge (2010), this allows improving the efficiency of our estimator, which
is also robust to possible misspecifications in the probit equation and does not
require considering generated regressor issues.'6

A second observation is that the effect of a given instrument Z;;_; on our treat-
ment 7;, depends on 7;;_;. When the CEO is the owner at ¢ — 1, the instrument
(say, a shock to CEQO’s health) may induce the CEO to leave and so possibly a
negative change to the treatment, from 7;; = 1 to T;; = 0. When the CEO
is not the owner at ¢ — 1, the instrument may induce a positive change in the
treatment, from 7;, 1 =0 to 7;, = 1.

Accordingly, our IV estimates are based on the following procedure. First, we

estimate the probit regression
Tip =S+ B1Zig 1+ B2 21 (1 = Tig1) + B3(1 = Toua) + X 7). (3)

in which Z;;_, is one of the above mentioned instrument and in which 3; mea-
sures the effect of the instrument on 7;; when 7;,_; = 1. This case is of particular
interest, as the instrument induces a plausibly exogenous separation between own-

ership and control. As mentioned, we then use the predicted Ti,t as instrument in
a 2SLS in which the first stage is a standard OLS.

3.2.3 Results

The results of our IV procedure are reported in Table 3. The bottom part of
the table reports the probit estimates of Equation (3), not the first stage of the

16See Wooldridge (2010) also for a discussion of why the probit regression cannot be used
directly as the first stage.
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25LS. The coefficient on Z;;_; is negative, showing that our instruments have a
significant impact on the treatment. If the CEO is the owner at ¢t — 1 and, for
example, she becomes sick, she is more likely to leave and so induce a negative
shock to the treatment. In column 1, the instrument is the amount of health
benefits received by the CEO at t—1 (in 10,000 euros). In column 2, the instrument
is the amount of health benefits received by the CEO spouse.!” In column 3, we
use both CEO health and CEO spouse health as instruments. In column 4 the
sample is restricted to cases where the CEO spouse is not an employee of the
firm. Results reveal a robust effect. Exploiting plausibly exogenous shocks, we
show that firm productivity is significantly larger when ownership and control are
in the same hands. Estimated coefficients are similar across specifications, and if
anything, larger than the OLS counterpart. IV estimates show that our treatment
CFEO Owner induces an increase of about 1, 500 euros in labor productivity, which
corresponds to a 2.8% increase.

We notice that our IV estimates are larger than the corresponding OLS. Our
preferred interpretation for this difference is in terms of omitted variables. A
positive change in CEO Owner tends to be associated to a more concentrated
ownership, which in turn tends to be negatively correlated to firm productivity.
As we show in Section 6, our OLS estimates are reduced by half if we omit the
HHI index of ownership concentration from our controls. To the extent that
controlling for the HHI index can only partly account for the impact of ownership
concentration (as, for example, the measure is noisy, or as the effects are not
linear), it is not surprising that our IV estimates are larger than the corresponding
OLS. In fact, we show in Section 6 that our IV estimates are instead unchanged

as we vary the set of controls.

3.2.4 Exclusion restriction

The validity of our instrument requires that our shocks affect firm productivity at ¢
only thought the induced change in the CEO-owner treatment, occurring when the
main owner becomes or stops being the CEQO. This is not an obvious assumption.
For example, the CEQ’s departure may directly affect firm productivity, say be-
cause she has specific skills or knowledge of the firm. As mentioned above, several

studies have identified an effect of CEO characteristics on firm’s performance (in-

1"In order to keep the same sample throughout columns 2-4, we set health benefit to zero
when the CEO has no spouse (that is, we make no distinction between having a spouse with no
health benefits and having no spouse). Restricting our sample to CEOs with a spouse would
give very similar estimates in terms both of magnitude and of standard errors.
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cluding Bertrand and Schoar (2003), Anderson and Reeb (2003), Pérez-Gonzélez
(2006), Villalonga and Amit (2006) , Bennedsen et al. (2007), Bandiera et al.
(2017)). Moreover, the effect of the CEQ’s departure may be particularly large
when the departure is unexpected (Smith, Yagan, Zidar and Zwick (2019)). In
order to investigate this further, we check whether any change in CEOs induced by
our instruments has a similar effect on firm productivity, irrespective of whether
or not it is associated to a change in our treatment. If this were the case, the
validity of our instrument would be questioned.

We report our results in Table 4, which replicates the structure of Table 3 but
looks instead to the effect of CEO Change, that is a dummy equal to one if the
CEO has changed in any previous period.'® In column 1, we report OLS estimates
and show no significant effect. Compared to the estimate in column 5 of Table 2,
this shows that it is not a change in CEO per se that drives our effects on firm
productivity, but CEO changes associated to changes in our treatment.!’

This is confirmed in IV estimates in columns 2-5. The estimation procedure
is the same as in Table 3, except that there is no need to consider the interaction
between Z;,_; and CEO Change at t — 1 in the probit. In fact, in this case, the
effect of our instrument on the probability to have a change of CEO at ¢ need
not depend on whether the CEO has changed at t — 1. The probit coefficient on
Zi -1 is positive, showing that our instruments indeed significantly increase the
probability of having a change in the CEQO. Importantly, however, these changes
have very different effects on firm productivity from those associated to a change
in our CEOQ-owner treatment.?’ We view this as an important finding in support

of the validity of our instruments.

4 Small and Large Firms

As mentioned, most of the literature on CEO ownership focuses on samples of
very large and/or listed firms. A question is whether the effects identified on
those firms are representative of the population and, specifically, whether CEO

ownership may have significant effects also in small and medium sized firms.

18Considering stricter definitions, in which the dummy is equal to one only if the CEO has
changed in the previous period or only in the previous two periods, would not qualitatively affect
our results.

19Gimilarly, one may consider the effect a change in the identity of the majority owner, ir-
respective of whether or not this is associated to a change in CEO ownership. We observe no
significant impact on productivity in this case, suggesting that our effects are related to changes
in CEO ownership and not to any change in ownership.

20The difference in the coefficients is statistically different from zero.
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We explore this issue in Table 5. In column 1, we fix firm-CEQO pairs and check
whether the effects of CEO ownership vary with the size of the firm. We interact
our treatment indicator with the dummies Small, Medium, and Large, indicating
respectively that the firm has 10-50 employees, 51-250 employees, or more than
250 employees. The omitted category are micro firms with less than 10 employees.
Estimated effects appear largest for firms with 51-250 employees. In those firms,
CEO Owner is associated to around 6,700 euros larger labor productivity, as
compared to an increase of 893 euros in micro firms and of 1,373 euros in small
firms. The interaction between CEO Owner and Large is not statistically different
from zero.

In columns 2-3, we consider as treatment the continuous measure CEO share,
that is the fraction of shares held by the CEO, instead of CEO Owner. In column 2,
we observe that also in this specification our effects appear particularly significant
in medium-sized firms. We then consider the effect on listed firms. In column
3, we show that the effect of CEO share on non-listed firm is positive, while the
effect on listed firm is negative. That is, differently than in most firms, larger
CEO ownership is associated to lower productivity in listed firms. The result is
consistent with Fabisik et al. (2021) who focus on listed firms.?! We observe very
similar patterns in columns 4-6, where we repeat the same analysis fixing instead
the firm-owner pair.

We further explore how our effects vary with the size of the firm using the same
IV specifications as in Section 3.2. We interact each instrument with a dummy
indicating whether the firm is small, medium or large. Results are reported in
Table 6. While some of these estimates are less precise, they confirm the view
that CEO ownership matters also outside typical samples of large firms. In fact,
the effects appear particularly strong in medium-sized private firms.

This is unlikely to be an artifact of our statistical tests.?> A possible inter-
pretation of our finding is that, relative to small and micro firms, there is larger
scope for managerial discretion and it is harder to monitor the CEO in medium-

sized firms. At the same time, relative to large public firms, medium-sized firms

21Tt has also been shown that, in listed US firms, the relation between CEO ownership and
firm value is inverted U-shaped (Morck et al. (1988), McConnell and Servaes (1990)). Indeed, if
we restrict to listed firms, this is the case in our sample as well. However, such non-linearity is
not so strong (in fact, the squared term is not significantly different from zero) in the broader
sample including non-listed firms.

22 As mentioned, changes in our treatment variable are more likely to occur in small and micro
firms, where they also tend to be associated to larger changes in CEO ownership. Hence, from
a statistical viewpoint, one may expect our effects to be larger and more precisely estimated in
those firms.
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face less stringent regulatory constraints and weaker outside markets for corporate
control (see Bitler et al. (2005) for a similar argument). While further evidence
is needed to shed light on these mechanisms, a key implication of our analysis
is that inefficiencies may be particularly severe in those firms that, due to data

limitations, are often excluded from corporate governance studies.

5 Interpretation

We further discuss the interpretation of our results by focusing on two questions.
First, what is the role of family firms in driving our results; and second, whether
agency conflicts can be a way to link CEO ownership and firm productivity in our

setting.

5.1 Family Firms and Founder Effect

As mentioned, a large literature on family firms explores how firm value is affected
when members of the family or external professionals are appointed as CEOs.
Similar issues arise when the founder of the firm, who typically holds specific and
possibly essential assets, is replaced. A natural question is whether our results
are different in family firms and whether they are driven by the departure of the
founder.

While we have no direct way to identify family firms in our sample, we can
employ two proxies. We define family firms as those in which the CEO spouse
appears in the list of employees or those in which the CEO spouse owns some
share in the firm. In columns 1-3 of Table 7, we see that our effects do not vary
significantly between family vs. non-family firms.

Similarly, we have no direct way to identify which firms are run by the founder
for all firms in our sample. As an approximation, we define founder firms as those
which are created during our sample (i.e., after 2006) and in which the CEO has
not changed. In column 4 of Table 7, we see that our effects are stronger in firms
which are not run by the founder. As shown in column 5, however, we cannot
rule out that this differential effect is driven by firm age, i.e., by the fact that our
effects are stronger in older firms (those created before 2006). When we restrict to
firms created during the sample, the treatment effect is not statistically different
in founder firms.

A related question is whether CEOs in our sample are professional managers,

and whether the effects of CEO ownership are driven by some dynamics occurring
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among family or friends. We proxy firms managed by professionals as those with
at least two different CEOs or as those in which the current CEO has worked in
at least two different firms during our sample. We observe in column 6 that our
effects are significantly larger in firms run by professional managers, supporting

the interpretation that these effects are not driven by family relations.

5.2 Empire Building and Quiet Life

We wish to investigate whether agency conflicts can explain how CEO ownership
affects firm productivity, and to shed light on which forms of conflicts are more
relevant in our setting (see e.g. Stein (2003) for a review). It should be mentioned
that the evidence provided here can only be indirect. Our data do not allow to
provide direct measures of agency conflicts. In some cases, balance sheet infor-
mation may be measured with noise; e.g. when estimating the firm’s asset value,
which can be particularly problematic for small firms in the service sector.

As agency conflicts, we wish to distinguish in particular between empire build-
ing, according to which productivity losses are driven by the manager’s tendency
to undertake inefficient projects (Jensen (1986)), and quiet life, according to which
productivity losses are driven by the manager’s tendency to put low effort at work
(Bertrand and Mullainathan (2003), Giroud and Mueller (2010), Bandiera et al.
(2017)).

We first consider variables associated to empire building. Specifically, we test
whether CEO Ouwner is associated to changes in investments, assets, capex, acqui-
sition activities, cash holdings, leverage, dividends. We also consider the effects of
CEO Owner on the investment ratios considered by Ang et al. (2000): financial
expenses over turnover; capital investments over turnover; opex over turnover, and
net investments over turnover. We report summary statistics of all these variables
in Table 1. None of them however appear significantly related to our treatment.
The absence of results should be interpreted with caution, due to the above men-
tioned possibility of noise in the measurement of these variables. It is however
suggestive that empire building motives do not appear as a strong driver of our
results.

We then consider variables associated to quiet life. While direct measures of
CEQ’s effort are hard to find, we can observe the number of employment relations
the CEQ has in other firms (e.g. a second job, board membership, or consultancy).
We can also observe the number of days the CEO has been absent from work,

typically due to sick leave or for study reasons. In Table 8, we report our estimates

19



fixing the firm-CEO (columns 1 and 4), fixing the firm-owner (columns 2-3 and
5-6), and the IV as in Table 3 with CEO spouse’s health as instrument, restricting
to CEO spouses not working in the firm (columns 5-6). We observe that our
treatment induces the CEO to take fewer engagements outside the firm and fewer
days of absence from work, which is suggestive of increased effort in the firm.
The result is consistent with Bitler et al. (2005), who find a positive relation
between ownership shares and hours worked in a sample of U.S. entrepreneurs
and small firms. Bitler et al. (2005) also suggest that hours worked only captures
one aspect of increased incentives, and increased ownership may induce many
other managerial actions that increase firm value. Many of those actions are
difficult to observe, hence conclusions can only be tentative. Yet, these results
are suggestive that the quiet life hypothesis is a plausible mechanism behind our
treatment effects. When the CEOQO is also the owner, she exerts more effort at

work.

6 Robustness

We perform a series of robustness checks. First, we consider alternative thresh-
olds in our definition of treatment. Second, we consider alternative measures of
firm productivity. Third, we consider possible biases related to sample selection.
Last, we perform additional specification tests both for our OLS and our IV esti-
mates. For brevity, we present our main results in the text and refer to the Online

Appendix for the corresponding tables.

6.1 Treatment Definition

We consider alternative definitions of our treatment. As mentioned, while our
main empirical analysis requires a dichotomous treatment, we attach no specific
value to the 50% threshold in terms of CEO ownership. In column 1 of Table
9, we consider CEO 100, a dummy equal to one if the CEQO is the only owner.
In column 2, we consider CEO 0, a dummy equal to one if the CEO holds any
positive fraction of firm’s shares. In column 3, we focus on CEO Largest, that
is a dummy indicating that the CEO is the largest (though not necessarily the
majority) shareholder. In column 4, we consider the continuous variable CEO
shares. In all these cases, the effect on firm productivity is similar to our main
estimates.

In particular, in column 4, we estimate that productivity increases by 1,098
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euros following an increase of CEO ownership by 100%. The effect is 8% larger
than the coefficient on CEO Owner in Table 2, which as mentioned corresponds to
an average change in CEO ownership of about 74%. This may suggest some con-
cavity in the effect of CEO ownership, but not strong enough to reject linearity.?
We explore more explicitly non-linear effects of CEO Shares in column 5 and find

no significant effect. As shown, these patterns are different in listed firms.

6.2 Productivity Measure

In Table 10, we report a set of robustness checks concerning our productivity
measure. In column 1, we consider gross operating surplus (GOS), defined as
value added minus personnel costs per unit of labor. In column 2, we consider net
profit margin, defined as net profit (value added minus personnel cost, overheads
and other costs, interest and taxes) over revenues. In column 3, we consider returns
on assets, defined as net income over total assets. These regressions confirm that
CEO Owner is associated to higher operating efficiency and profitability.

In column 4, we consider a standard estimate of TFP, obtained as the residual
of a Cobb-Douglas in which value added is regressed over capital and labor for each
2-digit industry. In column 5, we estimate TFP by adding the firm’s market share
and fixed effects at the industry-year level. Controlling for industry-specific time
trends is a simple way to account for possible biases due to inability to observe
firm prices (see Van Beveren (2012) and De Loecker and Goldberg (2014)). In
addition, in column 6, we exclude multiproduct firms that may be subject to price
shocks in different industries. Again, we observe a positive relation between CEQO
Ouwner and firm productivity, and our coefficient of interest barely changes across

these specifications.?*

6.3 Sample Selection

In Table 11, we consider possible biases due to sample selection. Importantly,
our sample is not selected in the sense that at each point in time we consider the

universe of firms, we do not restrict to survivors. Our fixed effects specifications

23 A similar picture emerges from the estimates in columns 1 and 2. The average change in
CEO ownership associated to a positive change in CEO 100 is 78% and it is —75% for a negative
change. The average change in CEO ownership associated to a positive change in CEO 0 is 63%
and it is —62% for a negative change. Out of all changes in CEO ownership, 20% of them are
associated to a change in CEO 100 and 64% are associated to a change in CEO 0.

24GSimilarly, controlling for industry-years fixed effects and market share in our baseline regres-
sions on labor productivity has no effect on our coefficient of interest.
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in Equation (1) may also mitigate sample selection biases (Verbeek and Nijman
(1992)). As additional checks, we repeat our regressions in Equation (1) on various
selected samples. In column 1, we restrict the sample to No FExit firms, these are
firms that do not die in our sample. In column 2, we consider Persistent firms,
defined as those firms with number of observations above the median, that is
equal to 8 (that is, half of our firms are in the sample for 8 years). We repeat the
same procedure in terms of firm-CEO pairs, considering in a similar way No Fuxit
firm-CEOs (column 3) and Persistent firm-CEOs, where the median number of
observations for firm-CEOQOs is 4 (column 4). The estimated impact of CEO Quner
is similar across the various specifications, and not statistically different from our
baseline estimates on the entire population. This limits the concerns that our

effects are biased due to sample selection.

6.4 Other specification tests

In columns 5 and 6 of Table 11, we consider specifications in which, instead of
firm-CEQO fixed effects, we control for lagged values of the dependent variable
(one lag in column 5, and three lags in column 6). These specifications are more
appropriate if unobserved characteristics are not time invariant within a given
firm-CEO pair, but they are instead better captured by time-varying individual-
specific past productivity patterns. Estimated effects are still positive and (not
significantly) smaller in size.?’

In Table 12, we discuss the role of our control variables. We show that, while
in general our results change very little by changing the set of controls X;yt or by
considering predetermined values X;,t—lv controlling for ownership concentration
has an important effect. In column 1, to ease comparison, we report our baseline
specification (as in Table 2, column 4) as well as the coefficients associated to the
various control variables. In column 2, we include no controls, and we observe
that our treatment effects are smaller (in fact, they are almost half) relative to
the baseline estimates. As we show, our key control variable is the HHI index of
ownership concentration. In column 3, we include only the HHI index as control,
and observe that estimates are very similar to the baseline. If instead we include
all our controls except for the HHI index (column 4), estimates are very similar
to those without any control. In column 5, we use the lagged values X;,t—17 and

observe similar results to those with no controls. This is again driven by ownership

25Gee e.g. Guryan (2004) for a discussion on how fixed effects and lagged dependent variable
specifications provide bounds for the estimated causal effect.
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concentration. Once we add the contemporaneous HHI index to the specification
(column 6), results are as in the baseline. Positive changes in our treatment
are typically associated to an increase in ownership concentration, and ownership
concentration is in itself negatively correlated to firm productivity, so omitting it

would push our OLS estimates downward.?®

6.5 1V specification

As mentioned, our health instruments do not rely on excluding direct effects of
CEQ’s health at t on firm productivity at ¢. In columns 1-2 of Table 13, we add
health at ¢ (that is, Z;;) as control in our 2SLS estimates. In column 1, we see
that CEQ’s health at ¢ has a negative impact on firm productivity at ¢, while in
column 2 the impact of CEO spouse’s health is not significant. Irrespective of these
effects, our estimated impact of CEO Owner is not affected. In our specifications,
we fix the firm’s largest owner, and any variation to the treatment 7;, is due to
changes in the identity of the CEOQ. In this case, CEO’s health at time £ — 1 is not
correlated to health at t, precisely because the CEO is not the same.?”

We also consider alternative definitions of our treatment CEO 100 and CEO
0, as defined in Section 3.2. Columns 3-4 present OLS estimates with firm-owner
fixed effects, columns 5-6 present IV estimates employing CEO spouse’s health as
instrument and restricting to CEO spouses not working in the firm. Results are
robust and consistent in all these specifications.

Finally, we consider alternative IV specifications. In columns 1-2 of in Table
14, we consider standard 2SLS estimates in which each instrument Z; ;_; is directly
used in the first stage. In columns 3-4, we use probit regressions and the predicted
T;, as instrument, but differently from Equation (3) we include no interactions
with 7}, ;. As instruments, we consider CEO’s health and CEO spouse’s health
when the spouse is not employed in the firm. Estimated impacts of CEO Owner
are still positive and significant, confirming the robustness of our findings.

In Table 15, we replicate the specifications in Table 3 without our set of controls
X;,t. We observe that, differently from the OLS estimates reported in Table 12,

results are very similar when omitting control variables and in particular when

26See Slovin and Sushka (1993) for causal evidence on the relation between ownership concen-
tration and firm value.

2TIf this were not the case, we could have for example cases in which the CEO gets sick at
t — 1, she does not step down, but she rather sells her majority shares. We would observe a
change in the treatment, but not a change in the CEO, which may be problematic since for a
given CEO health at ¢ — 1 is likely to be correlated to health at t and CEO health at ¢t may in
turn affect firm productivity at .
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omitting the HHI index of ownership concentration. The result is intuitive since we
now keep the identity of the main owner fixed (while in Table 12 we fix the identity
of the CEO), and it also useful to confirm the robustness of our IV estimates to

the possibility of omitted variables.

7 Conclusion

We have shown that CEO ownership is an important determinant of firm produc-
tivity. This result has been established both in OLS regressions with firm-CEO or
firm-owner fixed effects and in IV regressions in which we exploit health shocks to
the CEO and to the CEO spouse as a source of exogenous variation in ownership
and control. The possibility to exploit ownership data on the universe of limited
liability firms has allowed us to estimate the effects of CEO ownership also in
samples which have been rarely investigated in the previous literature, showing
that our effects are particularly strong in medium-sized private firms, which are
usually not the main focus of corporate governance regulation. This finding can
also have implications at the macro level, since as mentioned in the introduction
those firms have often been considered key for economic growth and job creation.

Additional research is needed to better uncover the mechanisms behind the
effects of CEO ownership. An interesting next step would be to investigate more
broadly how the firm’s ownership structure affects its productivity. Beyond CEO
ownership, one can look at the distribution of ownership between large and small
shareholders, or between board members, employees and external investors.?® An-
other interesting direction is to analyze how increased CEQ effort improves firm
value, the form of this mapping has important implications for agency theory.?’
Our analysis is only a first step, we hope it can motivate further investigations

and similar data collection efforts in other countries.
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Table 1: Descriptive Statistics

Variable Obs. Mean  Std. Dev.
Productivity

Labor Productivity 566,266 53,695 41,844
GOS 565,526 13,571 24,995
Profit 565,302 -0.018 0.341
ROA 564,847  2.284 28.94
TFP 519,316  0.0009 0.52
TFP2 519,309 0.0009 0.52

CEO Ownership

CEO Owner 566,266  0.29 41.18
CEO 100 566,266  0.18 0.39
CEO 0 566,266  0.57 0.5
CEO Largest 566,266  0.39 0.49
CEO Share 566,266  0.36 0.39
Controls
Dependent 566,266  0.12 0.33
HHI ownership 566,266 5,484 3,656
Workers w/ Bac 566,266  10.88 94.1
Workers w/Master 566,266  1.37 24.82
Workers w/ PhD 566,266  0.07 1.74
White Collars 566,266  5.05 62.04
Blue Collars 566,266  11.09 117.91
CEO tenure 555,431 7.04 6.74
CEO age 566,266  44.68 10.33
CEO experience 536,651  19.46 5.31
CEO w/ Bac 566,266  0.12 0.33
CEO w/Master 566,266  0.11 0.31
CEO w/ PhD 566,266  0.01 0.08
Board size 566,266 4 3.1
Board shares 566,266 0.7 0.4
Board employees 566,266 1.6 1.6
Placebo
CEO changes 566,266  0.36 0.47
Owner changes 566,266  0.08 0.28

NoTE: Continues on next page.

30



Table 1: Descriptive Statistics (continued)

Variable Obs. Mean Std. Dev.
Firm Size
Micro 566,266 0.78 0.42
Small 566,266 0.18 0.39
Medium 566,266 0.03 0.18
Large 566,266 0.008 0.09
Listed 566,266 0.001 0.038
Instruments
CEO health benefits 566,266 98.83 978.19
Spouse health benefits 566,266 94.52 890.12
Family Firms
Spouse Works 566,266 0.127 0.333
Spouse Owns 566,266 0.331 0.471
Family 566,266 0.405 0.491
Founder 566,266 0.324 0.468
Professional CEO 566,266 0.031 0.173
Empire Building
Free cash flow (1000) 566,266 121 274
Capex (1000) 566,266 64 221
Dividends 566,264 32,076 214,335
Leverage (D/E) 566,260 77,016 471,247
Investments 566,266 87,693 546,818
Acquisition activities 566,266 0.008 0.43
Assets (1000) 566,260 5,132 151,000
Financial Expenses/Turnover 566,253 0.078452  16.51773
Capital Investments/Turnover 566,253 0.066917  1.212449
Opex/Turnover 566,253 1.043012  4.474268
Net Investments/Turnover 566,253 0.046686  1.096971
Quiet Life
CEO Engagement 555,688 1.241 0.739
CEO days leave 561,715 7.60 36.31

NoOTE: This table reports summary statistics of all the variables
used in our analysis. Minimal and maximal values cannot be
reported due to confidentiality. Our productivity variables are
measured in euros. CEO ownership variables are dummies, ex-

cept for CEO Share that is between 0 and 1.

In the control

variables, Dependent is a dummy. Variables in Placebo, Firm
Size and Family Firms are dummies. Instruments are measured
in 10,000 euros. Empire Building variables are measured in eu-

Tros.
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Table 2: CEO Ownership and Firm Productivity: OLS Estimates

Dep Variable \ Labor Productivity
(1) (2) 3) (4) (5) (6)
CEO Owner -3,556 827.80 861.95 1,010 784.18 954.68

(-33.75)FHF  (T.22)%FF  (5.86)%FF  (3.34)%FF  (4.87)%F*  (3.93)%F*

CEO Owner * Lagged CEO Owner -309.80
(-1.03)
Lagged CEO Owner 287.92
(1.30)
Controls No Yes Yes Yes Yes
Fixed Effects No No Firm Firm-CEO Firm-Owner
Number of Obs 566,266 555,406 555,406 566,260 555,406 390,410
Number of Groups 109,502 214,077 145,578 96,374
R-squared 0.001 0.173 0.015 0.013 0.015 0.019

NotTge: This table reports the results of OLS regressions. The dependent variable is labor productivity. CEO
Owner is a dummy equal to one if the CEO has majority ownership in the firm. Lagged CEO Owner is the
value of CEO Owner in the previous year. In column 3, regressions include firm and year fixed effects. In
column 4, regressions include firm-CEO and year fixed effects. In columns 5-6, regressions include firm-owner
and year fixed effects. In columns 2-6, controls include industry fixed effect (2 digits), firm’s age, leverage,
a dummy indicating if the firm is part of a business group, the number of workers by level of education and
occupation (white vs. blue collar), the HHI index of ownership concentration and board characteristics. In
addition, in column 3,5,6 controls include CEQ’s education, age, years of experience within the firm and in

total. Standard errors are clustered by firm, t-statistics are in parentheses. *, ** and *** denotes significance
at 10%, 5% and 1% level, respectively.
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Table 3: CEO Ownership and Firm Productivity: IV Estimates

Dep Variable \ Labor Productivity
(1) (2) (3) (4)
CEO Owner 1,519 1,508 1,589 1,554
(2.52)** (2.50)** (2.36)** (2.09)**
Probit
Z(t-1) -0.510 -0.134 -0.510 -0.196
(-11.96)*** (-2.40)** (-11.96)*** (-3.05 )#*
Z(t-1)*(1-T(t-1)) 0.674 -0.050 0.674 0.063
(9.17)%%* (-0.65) (9.17)%** (0.67)
7’(t-1) -0.134
(-2.40)**
2 (t-1)*(1-T(t-1)) -0.050
(-0.65)
Instrument CEO Health Spouse Health ~ CEO Health  Spouse Health
Spouse Health  (not working)
Fixed Effects Firm-Owner
Number of Obs 367,895 367,895 367,895 289,991
Number of Groups 74,640 74,640 74,640 63,001
R-squared 0.02 0.02 0.01 0.02

NoTE: This table reports results of Probit and IV regressions. The dependent variable
is labor productivity. CEO Owner is a dummy equal to one if the CEO has majority
ownership in the firm. The bottom panel report probit regressions of equation (3).
In column 1, the instrument is the amount of health benefits received by the CEO in
the previous period (in 10,000 euros). In column 2, the instrument is the amount of
health benefits received by the CEO spouse in the previous period (in 10,000 euros).
In column 3, both the amount of health benefits received by the CEO and by the
CEO spouse are used as instruments. In column 4, the instrument is the amount
of health benefits received by the CEO spouse and the sample is restricted to cases
where the CEO spouse is not an employee of the firm. All regressions include firm-
owner and year fixed effects. Controls include industry fixed effect (2 digits), firm’s
age, leverage, a dummy indicating if the firm is part of a business group, the number
of workers by level of education and occupation (white vs. blue collar), the HHI index
of ownership concentration and board characteristics. Standard errors are clustered
by firm, t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5%
and 1% level, respectively.
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Table 4: Placebo Tests

Dep Variable \

Labor Productivity

(1)

2) 3) (4)

CEO Change 188.04 -2,836 1,587 -2,848

(1.22) (-0.58) (0.33) (-0.55)
Probit
Z(t-1) 0.155 0.103 0.065
(5.75)%+* (4.27)%** (2.24)**
Instrument CEO Health Spouse Health
(not working)

Fixed Effects Firm-Owner

Number of Obs 555,406 367,905 367,905 290,001

Number of Groups 145,578 74,641 74,641 63,002

R-squared 0.01 0.02 0.02 0.02

NoOTE: This table reports results of OLS regressions (column 1) and
of Probit and IV regressions (columns 2-4). The dependent variable is
labor productivity. CEO Change is a dummy equal to one if the CEO has
changed in any previous period. The bottom panel of columns 2-4 report
probit regressions as in equation (4) without interactions with T(t-1). In
column 2, the instrument is the amount of health benefits received by
the CEO in the previous period (in 10,000 euros). In columns 3-4, the
instrument is the amount of health benefits received by the CEO spouse
in the previous period (in 10,000 euros). In column 4, the sample is
restricted to cases where the CEO spouse is not an employee of the firm.
All regressions include firm-owner and year fixed effects. Controls include
industry fixed effect (2 digits), firm’s age, leverage, a dummy indicating
if the firm is part of a business group, the number of workers by level
of education and occupation (white vs. blue collar), the HHI index of
ownership concentration and board characteristics. Standard errors are
clustered by firm, t-statistics are in parentheses. *, ** and *** denotes
significance at 10%, 5% and 1% level, respectively.
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Table 5: CEO Ownership in Small and Large Firms (OLS)

Dep Variable \

Labor Productivity

(1) (2) (3) (4) (5) (6)
Treat 892.87 649.08 1,005 693.25 723.00 952.46
(2.11)** (1.62) (2.63)*+* (3.55)%H* (3.18)HH*  (4.48)%**
Treat*Small 1,373 1,962 573.69 1,277
(254)%%%  (2.98)%F (1.56) (2.79)%**
Treat*Medium 6,696 5,701 2,724 2,178
(3.28)%** (2.35)** (2.02)** (1.38)
Treat*Large 1,723 8,265 3,113 4,489
(0.25) (0.54) (0.79) (0.47)
Treat*Listed -197,202 -29,538
(-1.70)* (-0.48)
Treat CEO Owner CEO Shares CEO Owner CEO Shares
Fixed Effects Firm-CEO Firm-Owner
Number of Obs 313,789 313,789 313,789 390,410 390,410 390,410
Number of Groups 112,875 112,875 112,875 96,374 96,374 96,374
R-squared 0.019 0.019 0.018 0.019 0.019 0.019

NoOTE: This table reports the results of OLS regressions. The dependent variable is labor produc-
tivity. In columns 1 and 4, Treat is CEO Owner, that is a dummy equal to one if the CEO has
majority ownership in the firm. In columns 2-3 and 5-6, Treat is CEO Shares, that is the fraction
of CEO ownership in the firm. Small is a dummy equal to one if the firm has 10-50 employees,
Medium is a dummy equal to one if the firm has 51-250 employees, Large is a dummy equal to
one if the firm has more than 250 employees. Listed is a dummy equal to one if the firm is listed.
In columns 1-3, we include firm-CEO and year fixed effects; In columns 4-6, we include firm-
owner and year fixed effects. Controls include industry fixed effect (2 digits), firm’s age, leverage,
a dummy indicating if the firm is part of a business group, the number of workers by level of
education and occupation (white vs. blue collar), the HHI index of ownership concentration and
board characteristics. Standard errors are clustered by firm, t-statistics are in parentheses. *, **
and *** denotes significance at 10%, 5% and 1% level, respectively.
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Table 6: CEO Ownership in Small and Large Firms (IV)

Dep Variable \

Labor Productivity

(1) (2)

3)

(4)

CEO Owner 812.05 620.41 852.51 1,336.48
(1.27) (0.82) (1.24) (1.17)
CEO Owner*Small 3,807.34*** 3,869.91*** 3,643.91%%* 4,745.94%F*
(5.36) (4.92) (5.19) (3.93)
CEO Owner*Medium 5,746.73* 6,067.31* 7,172.35%** 6,453.84
(1.88) (1.93) (2.64) (1.39)
CEO Owner*Large -87,303.74 -110,919.38 36,613.8 47,120.85
(-0.50) (-0.65) (1.24) (0.49)
Instrument CEO Health Spouse Health ~ CEO Health  Spouse Health

Fixed Effects

Spouse Health

Firm-Owner

(not working)

Number of Obs 368,724 368,734 368,724 211,084
Number of Groups 74,697 74,698 74,697 49,824
R-squared 0.02 0.02 0.02 0.02

NoTE: This table reports results of Probit and IV regressions. The dependent variable
is labor productivity. CEO Owner is a dummy equal to one if the CEO has majority
ownership in the firm, Micro is a dummy equal to one if the firm has less than 10
employees, Small is a dummy equal to one if the firm has 10-50 employees, Medium is a
dummy equal to one if the firm has 51-250 employees, Large is a dummy equal to one if
the firm has more than 250 employees In column 1, the instrument is the amount of health
benefits received by the CEO in the previous period (in 10,000 euros). In column 2, the
instrument is the amount of health benefits received by the CEO spouse in the previous
period (in 10,000 euros). In column 3, both the amount of health benefits received by
the CEO and by the CEO spouse are used as instruments. In column 4, the instrument
is the amount of health benefits received by the CEO spouse and the sample is restricted
to cases where the CEO spouse is not an employee of the firm. All regressions include
firm-owner and year fixed effects. Controls include industry fixed effect (2 digits), firm’s
age, leverage, a dummy indicating if the firm is part of a business group, the number
of workers by level of education and occupation (white vs. blue collar), the HHI index
of ownership concentration and board characteristics. Standard errors are clustered by
firm, t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5% and
1% level, respectively.
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Table 7: Family Firms and Founder Effect

Dep Variable \ Labor Productivity
(1) (2) (3) (4) (5) (6)
CEO Owner 1,320 1,106 1,286 1520 547.68 1,009
(3.14)%%%  (257)%F  (2.85)%F  (3.61)%*  (0.40)  (2.41)**
CEO Owner*Spouse Works -571.93
(-1.12)
CEO Owner*Spouse Owns 313.28
(0.76)
CEO Owner*Family -166.10
(-0.42)
CEO Owner*Founder -1,763 -315.32
(-2.23)**  (-0.23)
CEO Owner*Professional CEO 791.93
(2.05)**
Number of Obs 313,789 313,789 313,789 313,789 84,105 313,789
Number of Groups 112,875 112,875 112,875 112,875 39,219 112,875
R-squared 0.019 0.019 0.019 0.019 0.019 0.019

NoOTE: This table reports the results of OLS regressions. The dependent variable is labor produc-
tivity. CEO Owner is a dummy equal to one if the CEO has majority ownership in the firm. Spouse
Works is a dummy equal to one if the CEO spouse is an employee in the firm. Spouse Owns is a
dummy equal to one if the CEO spouse holds some share in the firm. Family is a dummy equal to
one if the CEO spouse is an employee or holds some share in the firm. Founder is a dummy equal
to one if the firm was created during our sample and it has not changed the CEO. In column 5,
the sample is restricted to firms created during our sample. Professional CEO is a dummy equal
to one if the firm has at least two different CEOs or if the current CEO has worked in at least two
different firms during our sample. All regressions include firm-CEO and year fixed effects. Controls
include industry fixed effect (2 digits), firm’s age, leverage, a dummy indicating if the firm is part
of a business group, the number of workers by level of education and occupation (white vs. blue
collar), the HHI index of ownership concentration and board characteristics. Standard errors are
clustered by firm, t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5% and
1% level, respectively.
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Table 8: Quiet Life

Dep Variable \ CEO Engagements \ CEO Days Off
(1) (2) () (4) () (6)
CEO Owner -0.01 -0.18 -0.07 -1.41 -10.64 -4.65

(-L75)*  (-32.37)FFF  (L4AL)RRE (373K (L3T7T)RRE(575)RRE

Fixed Effects Firm-CEO Firm-Owner Firm-CEO Firm-Owner
Estimates OLS 1A OLS IV
Number of Obs 555,682 555,280 389,588 561,709 551,844 387,663
Number of Groups 209,292 145,561 96,391 212,669 144,798 96,109
R-squared 0.012 0.120 0.113 0.003 0.027 0.019

NotTe: This table reports results of OLS regressions (columns 1,2,4,5) and of IV regressions
(columns 3 and 6). In columns 1-3, the dependent variable is the number of employment rela-
tions of the CEO in other firms. In columns 4-6, the dependent variable is the number of days of
leave of the CEO. In columns 3 and 6, the instrument is the amount of health benefits received by
the CEO spouse in the previous period (in 10,000 euros) and the sample is restricted to cases where
the CEO spouse is not an employee of the firm. In columns 1 and 4, regressions include firm-CEO
and year fixed effects. In columns 2,3,5 and 6, regressions include firm-owner and year fixed effects.
Controls include industry fixed effect (2 digits), firm’s age, leverage, a dummy indicating if the firm
is part of a business group, the number of workers by level of education and occupation (white vs.
blue collar), the HHI index of ownership concentration and board characteristics. Standard errors
are clustered by firm, t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5%
and 1% level, respectively.
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8 Online Appendix

Table 9: Robustness (OLS): Treatment Definition

Dep Variable \ Labor Productivity
(1) (2) (3) (4) (5)
CEO 100 913.80
(2.70)***
CEO 0 626.45
(2,96)***
CEO Largest 1,414
(5.21)%**

CEO Shares 1,098 1,748

(4.17)***  (1.79)*
CEO Shares squared -715.46

(-0.71)

Number of Obs 566,260 566,260 566,260 566,260 566,260
Number of Groups 214,077 214,077 214,077 214,077 214,077
R-squared 0.013 0.013 0.013 0.013 0.012

NoTE: This table reports the results of OLS regressions. The dependent vari-
able is labor productivity. CEO 100 is a dummy equal to one if the CEO has
100% ownership in the firm. CEO 100 is a dummy equal to one if the CEO
has some ownership in the firm. CEO Largest is a dummy equal to one if the
CEO is the largest shareholder in the firm. CEO Share is the fraction of CEO
ownership in the firm. All regressions include firm-CEQO and year fixed effects.
Controls include industry fixed effect (2 digits), firm’s age, leverage, a dummy
indicating if the firm is part of a business group, the number of workers by level
of education and occupation (white vs. blue collar), the HHI index of ownership
concentration and board characteristics. Standard errors are clustered by firm,
t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5%
and 1% level, respectively.
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Table 10: Robustness (OLS): Productivity Measures

Dep Variable GOS Profit ROA TFP TFP2
(1) (2) (3) (4) (5) (6)
CEO Owner 1,020 0.006 1.274 0.014 0.015 0.018

(4.16)%F%  (1.88)FF  (276)%F*  (2.79)%¥%*  (2.87)%FF  (3.38)%**

Mean Dep Var 13,571 -0.018 2.28 0.001 0.0009
Number of Obs 565,626 565,768 556,007 564,847 556,000 513,033
Number of Groups 213,692 213,839 209,853 213,422 209,848 197,448
R-squared 0.017 0.009 0.024 0.007 0.007 0.007

NoTEe: This table reports the results of OLS regressions. In column 1, the dependent
variable is Gross Operating Surplus. In column 2, the dependent variable is net profit
margin. In column 3, the dependent variable is Returns on Assets. In column 4, the
dependent variable is TFP, obtained as the residual of a Cobb-Douglas in which value
added is regressed over capital and labor for each 2 digit industry. In column 5, TFP is
estimated by adding firm’s market share and fixed effects for industry-years. In column
6, TFP is estimated as in column 5 but multiproduct firms are excluded. CEO Owner
is a dummy equal to one if the CEO has majority ownership in the firm. All regressions
include firm-CEO and year fixed effects. Controls include industry fixed effect (2 digits),
firm’s age, leverage, a dummy indicating if the firm is part of a business group, the number
of workers by level of education and occupation (white vs. blue collar), the HHI index of
ownership concentration and board characteristics. Standard errors are clustered by firm,
t-statistics are in parentheses. *, ** and *** denotes significance at 10%, 5% and 1% level,
respectively.
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Table 11: Robustness (OLS): Sample Selection and Specification Tests

Dep Variable \ Labor Productivity
(1) (2) (3) (4) () (6)
CEO Owner 1,056 956.48 1,197 1,177 556.28 687.80

(3.05)%%%  (270)%F  (294)FF%  (320)FFK  (445)RRE (3.81)kk*

LP(t-1) 0.71 0.51
(BTL8L)™F*  (178.11)%**
LP(t-2) 0.19
(60.45)***
LP(t-3) 0.14
(51.45)%**
Sample Firm Firm-CEO

No Exit  Persistent No Exit  Persistent

Fixed Effects Firm-CEO No

Number of Obs 418,856 318,219 256,232 313,962 308,546 121,616
Number of Groups 140,475 91,737 66,618 53,669

R-squared 0.012 0.016 0.012 0.015 0.609 0.693

NoTEg: This table reports the results of OLS regressions. The dependent variable is labor pro-
ductivity. CEO Owner is a dummy equal to one if the CEO has majority ownership in the
firm. In column 1, we restrict the sample to firms that do not die in our sample. In column 2,
we restrict the sample to firms with number of observations above the median (equal to 9). In
column 3, we restrict the sample to firm-CEQO pairs that do not die in our sample. In column 2,
we restrict the sample to firm-CEO pairs with number of observations above the median (equal
to 4). In columns 5 and 6, LP(t-1)-LP(t-3) are lagged values of labor productivity with 1-3 lags.
Regressions in columns 1-4 include firm-CEO and year fixed effects, regressions in column 5-6
include year fixed effects. Controls include industry fixed effect (2 digits), firm’s age, leverage,
a dummy indicating if the firm is part of a business group, the number of workers by level of
education and occupation (white vs. blue collar), the HHI index of ownership concentration and
board characteristics. Standard errors are clustered by firm, t-statistics are in parentheses. *, **
and *** denotes significance at 10%, 5% and 1% level, respectively.
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Table 12: Robustness (OLS): Control Variables

Dep Variable \ Labor Productivity
CEO Owner 1,010 515.99 1,006 590.92 655.60 1,210
(3.34)%FF (2. 11)*¥*  (3.31)*** (2.2)** (2.13)**  (2.98)%**
HHI Ownership -0.11 -0.08 -0.10
(-2.71)%** (-2.78)*** (2.19)**
HHI Ownership (lagged) -0.01
(-0.15)
Business Group 1,562.41 1579.41 361.70 343.81
(2.27)%* (2.3)** (0.40) (0.38)
Leverage -0.005 -0.005 0.002 0.002
(-13.23)*** (-13.24)***  (3.40)*FF  (3.40)***
Firm Age 237.78 230.79 -3.99 -6.09
(1.50) (1.46) (-0.02) (-0.03)
Firm Age-sq -2.66 -2.59 0.02 0.00
(-2.30)%* (-2.24)%* (0.01) (0.01)
Board Size -167.57 -162.57 0.36 -0.38
(-4.13)%** (-4.03)*** (0.01) (-0.01)
Board Ownership 255.79 -201.06 1,058.12 1,000.20
(0.77) (0.79) (2.80)***  (3.67)***
Workers in Board -61.95 -50.60 -0.86 -2.04
(-0.92) (-0.76) (-0.01) (-0.02)
Employees Bac -83.34 -83.33 -32.62 -32.61
(-2.88)*** (-2.88)*** (-1.48) (-1.48)
Employees Master 103.62 103.52 245.77 245.86
(2.10)** (2.10)** (3.42)%*%*x  (3.42)***
Employees PhD -572.65 -572.78 -1,256.28  -1,255.97
(-1.47) (-1.47) (-2.54)**  (-2.54)**
White Collars -14.85 -14.82 -51.66 -51.70
(-0.72) (-0.72) (-1.84)* (-1.84)*
Blue Collars 48.34 48.33 -15.03 -15.08
(2.53)** (2.52)** (-0.69) (-0.69)
Controls Contemporaneous Lagged
Number of Obs 566,260 566,266 566,266 566,266 313,789 313,789
Number of Groups 214,076 214,078 214,078 214,078 112,875 112,875
R-squared 0.01 0.01 0.01 0.01 0.01 0.01

NoOTE: This table reports the results of OLS regressions. The dependent variable is labor productiv-
ity. CEO Owner is a dummy equal to one if the CEO has majority ownership in the firm. In columns
1 and 4, we include contemporaneous values of controls (firm’s age, leverage, a dummy indicating
if the firm is part of a business group, the number of workers by level of education and occupation
(white vs. blue collar) and board characteristics). In columns 5-6, we include one period lagged

values of these controls. Standard errors are clustered by firm, t-statistics are in parentheses. *,
and *** denotes significance at 10%, 5% and 1% level, respectively.
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Table 13: Robustness (IV): Contemporaneous Health and Treatment Definition

Dep Variable \

Labor Productivity

(1) (2) (3) (4) (5) (6)
CEO Owner 1,536 1,555
(2.54)** (2.09)**
Z(t) -836.91 -479.89
(-1.66)* (-0.78)
CEO 100 720.71 1,146
(3.57)%H* (2.13)**
CEO 0 636.46 4,406
(4.25)%** (2.26)**
Probit Probit
Z(t-1) -0.510 -0.196 -0.111 -0.218
(-11.96)*** (-3.05)%** (-1.28)  (-4.72)%x*
Z(t-1)*(1-T(t-1)) 0.67 0.06 -0.027 0.13
(9.17)%** (0.67) (-0.21) (1.77)*
Instrument CEO Health Spouse Health Spouse Health

(not working)

Fixed Effects

Firm-Owner

(not working)

Number of Obs 367,895 289,991 555,406 555,406 289,880 289,997
Number of Groups 74,640 63,001 145,578 145,578 62,982 63,002
R-squared 0.02 0.02 0.01 0.01 0.02 0.02

NoTE: This table reports results of OLS regressions (columns 3-4) and of Probit and IV regressions
(columns 1-2 and 5-6). The dependent variable is labor productivity. CEO Owner is a dummy
equal to one if the CEO has majority ownership in the firm. CEO 100 is a dummy equal to one
if the CEO has 100% ownership in the firm. CEO 100 is a dummy equal to one if the CEO has
some ownership in the firm. The bottom panel of columns 1-2 and 5-6 report probit regressions
of equation (3). In column 1, the instrument is the amount of health benefits received by the
CEO in the previous period (in 10,000 euros). In columns 2,5,6, the instrument is the amount
of health benefits received by the CEO spouse in the previous period (in 10,000 euros) and the
sample is restricted to cases where the CEO spouse is not an employee of the firm. In columns 1
and 2, Z(t) correspond to the amount of health benefits received the current period. All regressions
include firm-owner and year fixed effects. Controls include industry fixed effect (2 digits), firm’s
age, leverage, a dummy indicating if the firm is part of a business group, the number of workers by
level of education and occupation (white vs. blue collar), the HHI index of ownership concentration
and board characteristics. Standard errors are clustered by firm, t-statistics are in parentheses. *,
** and *** denotes significance at 10%, 5% and 1% level, respectively.
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Table 14: Robustness (IV): Alternative Specifications

Dep Variable \ Labor Productivity
(1) (2) (3) (4)
CEO Owner 1,486 1,449 3,084 3,274
(1.92)* (1.87)* (3.23)** (3.44)%**
First Stage Probit

Z(t-1) -0.077 -0.007 0.28 -0.198

(-5.8)*** (-0.55) (9.14)%+* (-6.69)***
Z(t-1)*(1-T(t-1)) 0.1 0.008

(6.3)*** (0.57)
Instrument CEO Health  Spouse Health CEO Health Spouse Health
Fixed Effects Firm-Owner
Number of Obs 367,905 367,905 367,895 367,895
Number of Groups 74,641 74,641 74,640 74,640
R-squared 0.02 0.02 0.02 0.02

NoTE: This table reports results of IV and Probit regressions. The dependent
variable is labor productivity. CEO Owner is a dummy equal to one if the CEO has
majority ownership in the firm. The bottom panel of columns 1-2 reports first stage
OLS regressions. The bottom panel of columns 3-4 reports probit regressions as in
equation (3) without interactions with T(t-1). In columns 1 and 3, the instrument
is the amount of health benefits received by the CEO in the previous period (in
10,000 euros). In columns 2 and 4, the instrument is the amount of health benefits
received by the CEO spouse in the previous period (in 10,000 euros) and the sample
is restricted to cases where the CEO spouse is not an employee of the firm. All
regressions include firm-owner and year fixed effects. Controls include industry
fixed effect (2 digits), firm’s age, leverage, a dummy indicating if the firm is part of
a business group, the number of workers by level of education and occupation (white
vs. blue collar), the HHI index of ownership concentration and board characteristics.
Standard errors are clustered by firm, t-statistics are in parentheses. *, ** and ***
denotes significance at 10%, 5% and 1% level, respectively.
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Table 15: Robustness (IV): Control Variables

Dep Variable \ Labor Productivity
(1) (2) 3) (4)
CEO Owner 970.55 1,537 1,515 2,041

(6.62)%FF  (2.26)%F  (2.23)%* (2.38)%*

Probit
Z(t-1) -0.438 -0.13 -0.14
(-11.23)***  (-2.52)** (-2.49)**
Z(t-1)*(1-T(t-1)) 0.524 0.13 0.08
(10.54)%** (1.94)* (1.00)
Instrument CEO Health Spouse Health
(not working)
Fixed Effects Firm-Owner
Number of Obs 566,260 396,983 396,983 341,762
Number of Groups 146,799 97,262 97,263 91,045
R-squared 0.01 0.02 0.02 0.02

NotTE: This table reports results of OLS regressions (column 1) and of
Probit and IV regressions (columns 2-4). The dependent variable is labor
productivity. CEO Owner is a dummy equal to one if the CEO has major-
ity ownership in the firm. The bottom panel of columns 2-4 report probit
regressions of equation (3). In column 2, the instrument is the amount
of health benefits received by the CEO in the previous period (in 10,000
euros). In columns 3-4, the instrument is the amount of health benefits
received by the CEO spouse in the previous period (in 10,000 euros). In
column 4, the sample is restricted to cases where the CEO spouse is not an
employee of the firm. All regressions include firm-owner and year fixed ef-
fects. Standard errors are clustered by firm, t-statistics are in parentheses.
*, ** and *** denotes significance at 10%, 5% and 1% level, respectively.
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