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Abstract

In this paper, the determinants of the provision of broad-based employee stock option plans and
its effects on labor performance, are investigated using a new panel dataset consisting of a large
number of German publicly listed firms during 2004-2008. By conducting several logistic
regression models, ESOP provision is found to be determined by various firm characteristics. |
observe that the use of ESOPs is associated with larger firm size, high R&D expense and high
growth opportunities, while it is negatively related to book leverage. Regarding the effects of
ESOP provision on labor performance, measured by employee turnover and employee
productivity, the results are somewhat mixed. The results suggest that the provision of broad-based
stock option plans does not reduce employee turnover. On the other hand, the empirical evidence
supports the hypothesis that ESOP providing firms have superior performance in terms of
employee productivity. This finding is robust when adding control variables for firm size,

profitability and growth opportunities to the model.
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1. Introduction

1.1 Employee stock ownership

Granting stocks and stock options to executives as a form of compensation is a well-known
phenomenon. In the last couple of decades however, and especially from the late 1990s onward,
there has been a sharp increase in the number of companies that, besides granting stock options to
executives, use broad-based employee stock option plans (ESOPSs). Research indicates that option
grants to employees have become an important part of firm’s compensation policies (e.g. Mehran
and Tracy, 2001; Murphy, 1999). However, in the United States, the number of ESOPs started to
decline in the early 2000s after a dramatic increase the years before. The decline in the number of
plans is mostly caused “by termination of small, dubiously legitimate plans that were set up to take
advantage of then-recent S corporation ESOP tax law” (NCEO, 2017). Since 2009 the number of
ESOPs has stayed somewhat the same, but the number of participants is still steadily increasing
(NCEO, 2017). This indicates the persistent popularity of ESOPs.

An employee stock option is a non-tradable stock option, granted to an employee, which gives the
employee the opportunity to buy or sell shares of the company he works for, at a fixed price per
share and for a prespecified period of time. An employee stock option typically cannot be exercised
immediately; it has a vesting period. Stock options cannot be exercised all at once, but only in
parts and over time. They typically expire after five to ten years. A stock option is called vested
when it can be exercised. With employee stock option plans, companies not only compensate
executives or “key” employees with stock options; they use them for a broader set of employees.
The original rationale behind this is that it allows companies to link a specific proportion of
employee compensation to the performance of employees. In this way, employees are incentivized
to enhance their performance, in order to increase their own reward. On the other hand, research
has indicated that these incentive effects barely exist and are outweighed by free-riding problems
(e.g. Lazear, 2004; Oyer, 2004). In the literature, employee stock options have therefore been
referred to as “incentives that have no incentive effects” (Oyer, 2004). Still, there must be some
benefits of ESOP that offset the large degree of risk for employees associated with this form of
compensation. However, there is still no firm consensus in the literature why companies use these
broad-based stock option plans. That is one of the main reasons why employee stock option plans

have continued to be a popular subject of research in last decades. Also in recent years, new



research is conducted to examine the implications of ESOPs, but there are still some questions to

which no unequivocal answer is available.

With regards to the literature on ESOPs, two main research questions can be distinguished: what
determines the use of employee stock option plans and what are the effects of its provision on
organizational performance. Most of the findings on these two questions are based on evidence
that is generated using US data. In this thesis, | will cover both questions using German data. The
literature identifies different categories of organizational performance measures. For the present
work, I am interested in only one of them; i.e. labor performance. This taken together results in

the following research question:

“What are the determinants of the provision of employee stock option plans and what are the

effects of employee stock option plans on labor performance?”

To investigate the research question, | make use of new panel data for a large proportion of German
publicly listed companies during 2004-2008. This thesis contributes to the existing literature, since
the unique panel dataset allows me to test the universality of results obtained from previous studies

that are mostly originated in the US and use US data.

1.2 Methodology and most important findings

To compose the panel dataset, | gather information on the provision of employee stock option
plans from the annual reports of the selected German companies. Firm-level data is collected from
WorldScope and Asset4. | examine both the determinants for and effects of employee stock option
plans, hence my empirical analysis is twofold. In the first part, which investigates the determinants
of ESOP provision, | use logistic regression models, with the provision of ESOP as the dependent
variable. The second part of my analysis links to the relationship between ESOPs and labor
performance, which is operationalized by both employee turnover and employee productivity. |
employ various linear regression models with these two variables as dependent variables and the

provision of employee stock option plans as the key explanatory variable.

When conducting the logistic regression models, | find strong statistical support for a positive
relationship between the provision of ESOPs and firm size. Furthermore, my results indicate that
firms with high levels of R&D are more likely to provide employee stock options. Additional

support for this is given by the result that new economy firms are more likely to use an ESOP;



those firms are characterized by high R&D intensity. I also find evidence, although a little weaker,
that the likelihood of using an ESOP is low for firms with high book leverage and is higher when
a firm has a large value for Tobin’s Q. My results indicate that firm risk, liquidity and financing

constraints are no determinants of ESOP provision.

With regards to the effects of ESOP provision on labor performance, my findings are somewhat
mixed. Results in this research suggest that there is no negative relationship between ESOP
provision and employee turnover. This implies that ESOP providing firms do not have lower
employee turnover rates than non-providing firms. On the other hand, | do find empirical evidence
for a positive relationship between the use of broad-based ESOPs and employee productivity.
Firms that make use of broad-based employee stock option plans are thus characterized by superior

employee productivity.

1.3 Structure

The remainder of this thesis is structured as follows. Section 2 gives an overview of the relevant
literature on employee stock ownership and stock option plans. Furthermore, it provides the
hypotheses development, based on previously discussed studies. In section 3, | will clarify the
sample selection methods and the dataset that is used. Section 4 gives an extensive explanation on
the applied estimation methods. It starts with a comprehensive description of the measurement of
all variables used in regression analysis. Furthermore, it illustrates which regression models are
used to test the formulated hypotheses on both the determinants of employee stock option plans
and the relation between ESOPs and specific measures of firm performance. The results of these
empirical analyses are presented in section 5. Section 6 summarizes this study and discusses

limitations together with some of the directions for further research.



2. Literature review

In this chapter, different aspects of employee ownership and ESOPs will be explained. After an
introduction on the benefits and costs of ESOPs, this chapter provides a comprehensive discussion
of relevant literature on ESOPs. The current literature on ESOPs can be divided into two groups:
research that focusses on the determinants for the adoption of employee stock options and research

that focusses on the effect of employee stock options on firm performance.

2.1 Benefits of employee stock ownership and employee stock option plans

Sesil et al. (2001) state that there is no dominant explanation for the adoption of employee stock
ownership plans. There are different rationales for employee stock ownership and several motives
why companies use employee stock option plans. First, the main benefits of employee stock
options are discussed. Subsequently, a brief overview of alternative motives for using ESOPs is

given.
2.1.1 Main benefits of ESOPs

The relevant literature distinguishes three main explanations why firms use employee stock
ownership and ESOPs. First, in the US, ESOPs are taxed at a lower rate than regular forms of
compensation such as salaries, which can give a firm tax advantages. The findings of the relevant
literature are mixed on this point. Scholes and Wolfson (1990) find that tax benefits of employee
ownership are limited. Beatty (1995) however does find evidence that employee ownership induce
tax benefits to firms. Consistent with that, Graham et al. (2004) suggest that employee stock
options are important non-debt tax shields. They find that for S&P firms, the marginal tax rate is
drastically lowered by stock option deductions.

Second, Hall et al. (2003) consider favorable accounting treatment as a benefit of ESOPs. Wages
have to be reported as a compensation expense, while stock option grants do not have to be reported
in that way. Firms that pursue short-term stock price increase can use ESOPs to boost their stock
price because employee stock option grants can have influence on how investors value the firm
(e.g. Aboody et al., 2004; Bell et al., 2002). However, Oyer et al. (2005) find, consistent with Oyer
and Schaeffer (2003), that favorable accounting treatment is not a standalone reason why firms
adopt ESOPs, because it is inconsistent with variation in adoption of option plans in the model

they calibrate.



Third, Kruse et al. (2004), amongst others, emphasize that employee stock ownership can help
reduce governance problems that are related to the agency theory. The agency theory, as designed
by Jensen and Meckling (1976), addresses corporate governance problems that can arise due to
differences in interests between employees (agents) and shareholders (principles). These
differences can induce agency costs. With employee stock ownership, agency costs can be reduces
by aligning the interests of employees and shareholders more closely (Pendleton, 2001). By giving
stock options to employees namely, a firm links compensation for employees to firm performance.
In this way, employees are given an incentive that motivates them to act in the interest of the firm
and to increase firm value, which maximizes their own compensation. Both Core et al. (2001) and
Kedia and Mozumdar (2002) suggest that providing these kinds of incentives to employees, can
play a role in a company’s decision to adopt ESOPs.! Oyer (2004) and Oyer et al. (2005) however,
find no evidence for an incentive-based explanation for the use of ESOPs. They suggest that risk
premia associated with option grants are much larger than the cost to employees of the resulting
increases in effort, which makes stock options a very inefficient instrument to give incentives to
employees. They also state that employees, unlike executives, are only motivated by these kinds
of incentives under a very limited set of circumstances. Employees must be able to take actions
that have large value implications for the firm and taking these actions should be possible at very
small costs for the employees (Oyer et al. 2005). Typically, these criteria are not met since an
individual employee often cannot make a big impact on the value of the firm. Putting in extra effort

only has a trivial value on stock holdings.

Furthermore, Lazear (2004) and Oyer (2004) suggest that the incentive effects of ESOPs are
weakened or even outweighed by free-rider problems. These problems arise “due to the weak link
between an individual’s performance and financial payoff as the workgroup grows larger” (Kruse
et al., 2004). Free-riding employees thus benefit from the ESOPs without putting in extra effort,
while other employees increase their effort to improve the value of the firm. Poutsma et al. (2006)
and Ding et al. (2001) also find evidence for free-rider problems related to ESOPs. They report
that free-rider problems tend to be most serious in very large firms, where many employees take

part in a stock option plan, and where they all hold a very small amount of stocks. In very large

1 Both Core et al. (2010) and Kedia and Mozumdar (2002) use a very broad definition of employee. In their research,
every employee other than the five highest-paid executive officers is considered as non-executive and thus as an
employee.



firms, the impact an individual employee can make on the stock price is therewith very small.
Despite of these findings, research indicates that ESOPs are more dominant in larger firms
(Pendleton et al. 2001).

As pointed out above, research suggests that employee stock options provide weak incentives
themselves. Empirical evidence indicates however, that broad-based ESOPs, despite of these weak
incentive effects, are still used very often (Oyer, 2004). Oyer et al. (2005) therefore consider two
other reasons why firms use employee stock options. One of those reasons is sorting employees.
The idea behind this is that with stock option grants, a firm can reduce compensation costs when
it attracts employees that are optimistic about future firm performance. This only applies when
employees differ in their beliefs about the firms’ prospects. Consistent with Core et al. (2001),
Oyer et al. (2005) find that stock options are an efficient instrument to reduce compensation costs
if employees are sufficiently optimistic about the firm’s prospects. Thereby, the model they
calibrate, indicates optimistic employees are somewhat more productive. Sorting motives could

therefore be a contributing factor to decisions to grant employee stock options.

Another benefit of using ESOPs, Oyer et al. (2005) consider, is that it can contribute to retention
of employees. When a firm is able to retain its employees for a longer period of time, the turnover
rate decreases and the corresponding turnover costs can be reduced. Employee turnover is defined
as the "departure of an employee from the formally defined organization" (March and Simon,
1958)2. The turnover rate is a measurement of how often an employee has to be replaced within a
certain period of time. Since stock option grants typically have a vesting period and in some cases
expire when an employee leaves the firm, they can make it very costly for employees to leave,
since it is a form of deferred compensation. With stock options, a firm can also link compensation
to labor market conditions and “index the value of an employees deferred compensation to their
outside opportunities” (Oyer et al., 2005), which makes it more effective than deferred cash
payments. Oyer et al. (2005) find, consistent with Oyer (2004), that there is a positive relation
between the adoption of firm-wide stock option plans and the firm’s turnover costs and employee
risk tolerance. This means that when the cost of replacing an employee or employee risk tolerance

is high, firms are more likely to adopt ESOPs. Carter and Lynch (2004) also find evidence that

2 Turnover can both be voluntary and involuntary. Voluntary turnover is initiated by an employee himself, involuntary
turnover is controlled by the company.



repricing of “underwater” stock options - i.e. when stock price drops below exercise price of the
stock option — reduces employee turnover. This shows the importance of retention as a motive for
adopting ESOPs. Ittner et al. (2003) endorse these findings, but state that retention objectives only
have significant impact on “new hire grants”. In contrast to those findings, Hall and Murphy (2003)
argue that employee ownership and employee stock options are an inefficient way of retaining and

attracting employees.
2.1.2 Other benefits of ESOPs

Beside the benefits of ESOPs mentioned in paragraph 2.2.1, there can be some other contributing
factors in explaining why firms use broad-based stock option plans. In this paragraph some of

those factors will be highlighted.

Research located largely within the human resource management field identifies possible benefits
of ESOPs, with participation of employees as an important factor. Pendleton (2001) only finds
little evidence for improvement of employee participation due to the use of employee stock
options. Nevertheless, Poutsma (2001) suggests that ESOPs are used to enhance commitment and
improve employee attitude. Besides, employees are given a role in corporate governance due to
their voting rights as shareholders, which enhances industrial democracy. Some research argues
that improved participation leads to enhanced commitment, employee attitude and industrial
democracy, which can contribute to improving firm performance. Faleye et al. (2006) however
argue that participation in corporate governance leads to inefficiency

Firms can also use employee stock ownership as an instrument to prevent hostile takeovers. When
a firm has granted stock options to employees, it reserves stock for future issue. This reserved
stock can be issued when thread of a hostile takeover occurs. Chaplinsky and Niehaus (1994) argue

that ESOPs are quite an effective way of defense.

Employee stock ownership can also have some advantages for employees themselves. Perotin and
Robinson (2002) state that employee ownership in some cases can create wealth with employees.
There is only very little evidence on this and little literature on why employees participate in
ESOPs.



2.2 Costs of employee stock ownership and stock options

The most important cost of employee stock ownership is that it exposes employees to a high level
of risk. First of all, employees do not have the possibility to sell their stock options and cannot
hedge their risk with short-selling. Peetz et al. (1988) also suggest that employee ownership shifts
back risk on employees that was allocated to shareholders. According to Lazear (2004), variable
compensation, such as employee stock options, transfers risk from capital to labor. Thereby, with
ESOPs, employees invest both their capital and labor in the same firm. This means that employees
become very dependent on the firm they work for. Besides, firm performance and stock price are
definitely not only determined by the efforts of employees; internal and external factors, such as
managerial decisions and possible demand shocks, play a big role. Perotin and Robinson (2002)

therefore emphasize that employees are sometimes exposed to their manager’s moral hazard.

On the other hand, research suggests that employee stock ownership can induce costs for regular,
non-employee shareholders. First, when employee stock options are used as hostile takeover
defense, the resultant outcome is quite often not favorable for shareholders (Ding et al., 2001).
Second, Faleye et al. (2006) suggest that employee’s “voice in corporate governance” can harm
shareholder value maximization. They find that shareholder value is significantly depressed when
employees have a role in corporate governance due to employee stock ownership. Employees tend
to be concerned about current and future cash flows only, which is not always in the best interest

of regular shareholders.

Another disadvantage of ESOPs is the free-rider problem as described in paragraph 2.1. Employees
with stock option grants that want to maximize their payoff, can benefit from the extra efforts of
other employees. This weakens or even outweighs the incentive effects that firms may try to
achieve with ESOPs.

2.3 Effect of employee stock options on performance

As indicated in paragraph 2.1, there are a lot of reasons why it could be beneficial for firms to use
stock ownership. Underlying meaning for most of these reasons is improving the performance of
the firm. There is a substantial body of literature concerning the effects of broad-based ESOPs on
firm performance. Theoretical starting point of most of the research is the agency problem as
described in paragraph 2.1. Firm performance can be improved by increasing employee

productivity or by lowering monitoring costs. In both ways, agency costs are reduced.



2.3.1 Employee productivity

Economic literature predicts that incentives such as stock option grants enhance employee
productivity, since the interests of employees are aligned with those of the firm. There is mixed
evidence on the positive effects of ESOPs on employee productivity. Nevertheless, most studies
find at least no negative effects of employee stock ownership on employee productivity and firm
performance (e.g. Blasi et al., 1996; Kruse et al., 2004; Sesil et al., 2001; Frye, 2004). In addition,
Beatty (1995) finds some evidence for a link between incentive compensation and employee
productivity. Hochberg and Lindsey (2010) suggest that there is a positive link between broad-
based employee stock option grants and firm performance as well, especially in smaller firms, and
find a causal relationship between the provision of ESOPs and firm performance. Sesil et al. (2002)
endorse this, by stating that firm-wide stock option plans are positively correlated with employee
productivity. Their research indicates that stock option plans are associated with greater value
added per employee, which they use as a measurement of employee productivity. On the other
hand, they cannot determine the mechanism associated with their findings. Their results do not
indicate whether employees are motivated directly by stock option grants or not. They thereby
state, other than Hochberg and Lindsey (2010), that there is no evidence for positive causal effects
of stock option plans on employee productivity; e.g. it might be possible that the most productive
firms choose to adopt ESOPs. In contrast, by following approximately the same methodology as
Sesil et al. (2002), Jones et al. (2010) consistently find no evidence for a link between ESOPs and
firm productivity. This is supported by Blasi et al. (1996), who find little evidence for employee
productivity improvements as a result of employee stock ownership. They argue that there is no
automatic relationship between employee ownership and firm performance. Consistent with that,
Sesil et al. (2001) emphasize that employee stock options do not automatically improve firm
performance when introduced and that ESOPs alone do not improve firm productivity. This
corresponds to the research as discussed in paragraph 2.1.1. To achieve improvements in firm
productivity and firm performance, ESOPs should be accompanied by increased employee

participation in decision-making (Kruse et al., 2004; Pendleton, 2001).

Furthermore, reducing the employee turnover rate and corresponding turnover costs can help to
improve firm performance. In the literature, the most common assumption is that turnover rate is

negatively related to firm performance. Hancock et al. (2013) endorse this assumption by



conducting a meta-analysis of employee turnover as a predictor of firm performance. Consistent
with that, Kedia and Mozumdar (2002) find that a low turnover rate is associated with positive
abnormal returns. Also Oyer and Schaeffer (2005) identify retaining employees and thus a low

turnover rate as a source of firm performance improvement.
2.3.2 Monitoring costs

Economic theory suggests that mutual monitoring among employees can also reduce agency costs,
and can help to overcome free-rider problems. ESOPs potentially induce mutual monitoring. Kruse
et al. (2004) advocate a three-pronged combination of factors that are key to increase firm
performance: the incentives that are given to employees must be sufficiently meaningful, those
employees should be able to act on the given incentives via participative mechanisms available in
the firm and there must be a corporate culture that diminishes free rider problems. Employee stock
options can help to create such a culture, in which consensually monitoring by employees and
information sharing with the company are very important. Sesil et al. (2001) suggest that ESOPs
can have positive effects on firm performance especially when monitoring costs are high.
Hochberg and Lindsey (2010) find that the positive effect of employee stock options on firm
performance is concentrated solely in firms that have broad-based stock option plan. According to
those authors, this finding supports the argument that ESOPs may induce monitoring among
employees. Lastly, Kandel et al. (1992) find that through mutual monitoring and peer pressure,

employees that have stock options can improve firm performance.

2.4 Characteristics of ESOP firms

There is a substantial body of literature that sorts out the determinants® of employee stock
ownership and employee stock option plans. Most research uses cross-sectional data to predict
presence of these plans. In this paragraph some of the most important determinants will be

discussed.

First, there are some systematic economic determinants for the provision of ESOPs. Core and Guay
(2001) find that stock option grants are used more intensively when a firm needs to meet capital
requirements and/or faces cash constraints. With equity grants, cash payouts can be deferred, so

stock options give firms the possibility to ‘economize cash’ (Yermack, 1995). They therefore

3 j.e. characteristics of firms that use ESOPs.
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argument that firms will rely more on employee stock grants when taking on more debt is
constrained as they substitute cash pay for equity grants. In addition, Oyer et al. (2005) have argued
that their findings - i.e. that employee sorting drives employee stock option grants - might be partly
driven by cash constraints. Those constraints might thus be driving option grants, since the cash
constraint hypothesis and the sorting hypothesis have the same implications. Kedia and Mozumdar
(2002) also suggest that employee stock options are used to relax financing constraints. They state
that this is only the case when stock option grants do not require a cash outlay by the firm. Other
research examines the effect of a firm’s liquidity on the provision of ESOPs. Although Ding et al
(2001) hypothesize that when liquidity of firm is low, it uses greater stock option compensation,

they cannot find empirical evidence to support this hypothesis.

Yermack (1995), Ding et al. (2001) and Uchida (2006) furthermore suggest that the provision of
ESOPs is negatively related to a firm’s leverage. Because ESOPs align the interest of employees
with those of shareholders, it is likely that a firm “will pursue overly-risky investment projects that
transfer wealth from debt holders to equity holders” (Ding et al., 2001 p. 569). This causes debt
holders to demand higher risk premiums for supplying capital when a firm provides an employee
stock option plan. Such costs, resulting from these kind of conflicts of interest, are called agency
costs of debt. Past research indicates that pay-performance sensitivity is therefore lowered when

leverage increases, to avoid or reduce those agency costs of debt.

Furthermore, there are some firm-specific determinants of the provision of employee stock
options. Ittner et al. (2003) find that employee stock options are used more intensively in “new
economy firms”.* These firms are characterized by high levels of R&D and high growth
opportunities and growth rates which are in the literature typically proxied by the market-to-book
ratio, Tobin’s Q and R&D/Sales. Frye (2004) and Sesil et al. (2005) also suggest that there is
empirical evidence for a positive relation between growth opportunities, proxied by Tobin’s Q,
and the use of employee stock options. Consistent with Ittner et al. (2003) and Frye (2004), Lazear
(2004) states in his research that especially new technology firms use employee stock options.
There are some theoretical explanations for these findings. In firms with high growth opportunities,

the impact of incentives that are given with stock option grants is hypothesized to be larger.

4 Ittner et al. (2003) define new economy firms as “organizations competing in the computer, software, internet,
telecommunications, or networking fields”.
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Furthermore, information asymmetries tend to be greater when growth opportunities are high,
since managers have much more information than shareholders. Complexities resulting from that
can be partly resolved by ESOPs. Besides, some authors suggest that there is a positive relation
between the intensity of stock options use for executives and the provision of employee stock
options. Core and Guay (2001) find that when using stock options is an effective way of monitoring

the top executives, a firm will use non-executive options more intensively.

In the literature, there is mixed evidence on the relation of employee stock options to firm size.
Kruse (1996) argues, as well as Kedia and Mozumdar (2002), that employee stock ownership is
more often present in small firms. Smaller firms often suffer les from free-rider problems and thus
can benefit more from the incentive effects that employee stock options might give. On the other
hand, as suggested by Core et al. (2001) and Sesil et al. (2001), monitoring costs are higher in large
firms since it is more difficult to monitor performance of employees. They therefore predict that
larger firms should make greater use of employee stock option grants, which supports the
monitoring cost reduction hypothesis as explained in paragraph 2.3. Ding et al. (2001) actually
find evidence that the use of ESOPs is positively related to firm size. Concluding, the relation

between firm size and the provision of ESOPs is ambiguous and still subject to research.

According to Spalt (2013), another determinant of the provision of ESOPs is high firm risk.
Agency theory predicts that firm risk and the provision of ESOPs are negatively related. However,
the model Spalt uses, predicts a positive relationship between idiosyncratic volatility, which is
used as a proxy for firm risk, and stock option grants. He thus finds that firms with more volatile
stock returns grant more stock options to employees. This is contradictory to most standard
models, like the retention model used by Oyer et al. (2005), which find results that are in line with
agency theory and thus predict that risky firms grant less stock options to employees; employees
cannot diversify their risk and therefore risk premia to accept equity compensation are higher.
Spalt claims that his findings can be explained by so-called gambling preferences of employees.
Employees tend to overvalue stock options relative to the Black-Scholes benchmark and prefer

lottery-like payoffs.

Lastly, Oyer (2004) and Kedia and Mozumdar (2001) find that stock option compensation is higher

when turnover of employees is costly and therefore retaining employees is very important for the
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firm. Those findings are consistent with Oyer and Schaeffer (2005), and support the hypothesis

that retaining employees is a key objective for using employee stock options.

2.5 Hypotheses development

In this master thesis, the research question as described in section 1.1 will be investigated:

“What are the determinants of the provision of employee stock option plans and what are the

effects of employee stock option plans on labor performance?”

This chapter has thus far covered the relevant academic literature on the determinants of employee
stock option plans and the effects of employee stock option plans on firm performance. Thereby,
some of the most common measures for firm performance are discussed. Most of the research
covered in the literature review, is conducted in the US. This thesis contributes to the existing
literature, by further investigating both the determinants of ESOPs and the effect of ESOPs on firm

performance, using data from German publicly traded companies.

First, this thesis will investigate the determinants of employee stock option plans. As already
pointed out in the literature review, there are both systematic economic and firm-specific
determinants of the provision of ESOPs. In this thesis, | will examine some of the major
determinants that emerged from past research. The following hypotheses are formulated, following
the literature as discussed in paragraph 2.4:

H1a: The provision of employee stock options is positively related to firm size.®
H1b: The provision of employee stock options is negatively related to a firm’s leverage.®
Hic: The provision of employee stock options is negatively related to liquidity.’

H1d: The provision of employee stock options is positively related to a firm’s growth

opportunities.®

Hie: The provision of employee stock options is positively related to firm risk.®

5 Following Core et al. (2001) and Sesil et al. (2001)

& Following Core et al. (2001) and Yermack (1995)

" Following Ding et al. (2001)

8 Following Sesil et al. (2005), Frye (2004) and Ding et al. (2001)
® Following Spalt (2013)
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H1f: The provision of employee stock options has a positive relation to financing

constraints.°

H1g: Employee stock options are used more intensively in new technology firms with high

R&D expense.!!

A summary of the hypotheses regarding the determinants of the provision of employee stock

option plans is given in Table 1 (see appendix).

Second, there is a growing body of literature that addresses the potential consequences employee
turnover can have on, among other things, productivity and firm performance. Hausknecht &
Trevor (2011, p. 360) state that “collective turnover can lead to undesirable outcomes because it
entails the loss of firm specific human and social capital, disrupts operations and collective
function, saddles remaining members with newcomer socialization and training, and increases
recruitment and selection costs.” Hancock et al. (2013) therefore predict that there is a negative
relationship between employee turnover and firm performance and their results support this
prediction. Hence, in order to improve firm performance, a company might try to retain their
employees and thereby reduce employee turnover as much as possible. In this thesis, | will examine
whether broad-based employee stock option plans are an effective instrument for employee

retention. Therefore, the following hypothesis is proposed:
H2a: Employee turnover is negatively related to the provision of employee stock options.
H2b: Employee turnover is positively related to the provision of employee stock options.

In previous literature, it is assumed that ESOPs are positively related to employee retention (Oyer
and Schaeffer, 2005). This implies that employee stock option plans can reduce employee turnover
and, following Hancock et al. (2013), consequently improve firm performance and enhance
employee productivity. That is why | also expect there to be a negative relationship between
ESOPs and employee turnover.

In addition to the suggested consequences of employee turnover on productivity, research also

indicates that stock option grants themselves might positively affect employee productivity.

10 Following Kedia & Mozumdar (2002) and Oyer & Schaeffer (2005)
11 Following Lazear (2004) and Ittner et al. (2003)
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Agency theory predicts that when the interests of employees are aligned with those of the firm,
employee productivity can be improved. Although research indicates that the incentive effects of
stock option grants are very weak (see e.g. Oyer, 2004; Lazear, 2004), it also shows that broad-
based stock option plans are positively correlated with employee productivity (Sesil et al., 2002).

| therefore hypothesize that:

H3a: The provision of employee stock options is positively related to employee
productivity

H3b: The provision of employee stock options is negatively related to employee
productivity

Most studies on productivity do not examine the mechanism by which employee stock options
affect employee productivity. This because the causal relation between employee stock options
plans on the one hand, and employee productivity on the other hand, is difficult to establish. With
the hypotheses formulated above, | will for the remainder of this thesis focus on the correlation
between ESOPs and productivity. In the next section the data and methodologies that are used to

test the hypotheses formulated in this section, will be described.
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3. Data

3.1 Sample selection and data sources

In this thesis, | make use of a unique panel dataset with annual data including German publicly
traded firms for the years 2004-2008. Panel data have both a cross sectional and a time series
component and is therefore multi-dimensional. The existing literature on employee stock option
plans is mostly originated in the United States. European firms have slightly different styles of
corporate governance than US firms, hence the use of German data allows testing of the
universality of the hypotheses and results that are proposed in previous research of US firms. Initial
starting point of the dataset are companies listed on the Frankfurt Stock Exchange, including
companies listed on the Deutscher Aktien Index (DAX) and Mid-Cap DAX (MDAX), which are
the biggest listed companies in Germany. After matching these firms by name with a database at
the German Federal Employment Agency, 180 listed companies are left. The panel represents the
matched companies for which annual reports were available in English for the years 2004-2013.
This comes down to a set of 100 listed companies.

| collect information regarding the provision of ESOPs by drawing on the German company’s
annual reports for the fiscal years 2004-2008. There is a lot of variation in incentive-based
compensation plans, how these plans work and how firms call their plans. Besides, the information
about employee stock option plans provided in annual reports is sometimes very limited. | used
the following set of criteria to eliminate possible measurement problems that arise from those
differences. First, there must be a plan or program within the company that partially compensates
participating employees with stock options or in which they have the opportunity to purchase an
amount of stock options as part of their compensation. Other types of employee compensation plan
or employee incentive plans such as profit-sharing plans, bonus plans for employees without stock
(option) rewards, pension benefit plans and stock appreciation rights are not considered as ESOP.
Second, the stock option program must be broad-based/firm-wide. This means that the program
must be designed for all employees or at least be accessible to all employees. If only members of
the board of management and/or other executives are eligible, the program is not considered as
ESOP. Third, there must have been stock options awarded to or purchased by employees during
the year as reported. This implies that the presence of (exercisable) options outstanding from

previous years or shareholders’ approval to adopt an ESOP or to award stock options in previous
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years is not sufficient to be considered as ESOP. Altogether, these criteria ensure that only broad-
based employee stock option plans are qualified as ESOP. The provision of employee stock option
plans is processed in the dataset using different information levels (values 1-3). If the company
does not provide an ESOP, the value is set to 0. Furthermore, if a firm reports the number of stock
options issued under the stock option plan and/or the number of employees participating in the
plan, these numbers are included in the dataset. Summary statistics on those variables and on the

dummy for the provision of ESOPs are included in Table 5.

Furthermore, this study makes an analysis of fundamental firm characteristics to examine the
determinants of employee stock options plans and the relation between ESOPs and firm
performance. Firms that provide ESOPs are expected to have some distinctive features that are
different from firms that do not provide such plans. To investigate this, | collect annual accounting
data from the Worldscope database by using Datastream for all 100 companies in the dataset.
Annual data on the compensation of executives is gathered from Assets4 by using Datastream.
Firms are deleted from the sample when the necessary data are not available from the above
mentioned data sources. This implies that companies without data for, at least, total assets,
shareholder’s equity and the number of employees are excluded. This eventually results in a
strongly balanced panel dataset with 466 firm-year observations for 95 unique companies. The
data are strongly balanced because there are no firms that move in or out of the sample during the
period of observations; almost every firm remains in the dataset for the entire length of the
observation period. This is mostly due to the fact that | make use of a pre-specified list of

companies. Only a couple of companies have lacking firm-year observations.

The gathered data items are used to construct different ratios and other variablesthat which are
essential for regression analysis. The summary statistics on those explanatory variables for the
complete sample are provided in Panel A of Table 3. Regarding variables gathered from
Worldscope or computed with Worldscope items, the data coverage is quite good, with only a
couple of values missing for most variables. Only data on R&D expense as well as the ratios
computed with this item have significantly less observations. Regarding Asset4 items, the data
coverage is a lot worse. This is because Asset4 keeps track of Environmental, Social and
Governance (ESG) data for only 94 German companies, of which many are not in the dataset that

is used in this study.
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Subsequently, the dataset is split up in various ways. First, the dummy variable for the provision
of employee stock option plans is used to construct two subsamples; one with ESOP provision
(dummy variable has value 1) and one without ESOP provision (dummy variable has value 0).
Summary statistics for those subsamples are provided in Panel B and C of Table 3. The means of
both subsamples are compared, which is shown in Panel D of Table 3. This comparison
demonstrates that firms that provide ESOPs have greater values for total assets, the number of
employees, market value of equity and R&D expense. This corresponds to the prediction that
larger firms are more likely to provide employees with stock options. It is also in line with the

hypothesized positive relation between R&D expense and provision of ESOPs.

The dataset is also split up in different industry sectors using the firm’s Standard Industry
Classification (SIC) codes, gathered from Worldscope. This gives an overview of the distribution
of the selected sample over different sectors and it allows me to investigate dissimilarities between
sectors. These are the following sectors: Resources (SIC code <2000), Manufacturing (SIC code
2000-3999), Transportation and Public utility (SIC code 4000-4999), Wholesale and Retail (SIC
code 5000-5999), Finance (SIC code 6000-6799), Services (SIC code 7000-8999) and Public
Administration (SIC code 9100-9729). The distribution of observations per sector is shown in
Panel A of Table 2. In addition, the number of ESOPs provided per sector is presented in Panel B
of Table 2.
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Table 3: Descriptive Statistics
This table provides descriptive statistics of variables used in regression analysis. Panel A shows the summary statistics for the
total sample. Panel B shows the summary statistics for companies that provide stock options to employees. Panel C shows the
summary statistics for companies that do not provide stock options to employees. Panel D reports the differences in means
between the two subsamples and reports the t-test statistic

Panel A: Total Sample

N Mean Min Median Max Stdev
Assets (mill) 466 57239 39 2592 2193953 205434
In(Assets) 466 8.30 3.66 7.86 14.60 2.24
Current ratio 410 1.73 0.17 1.49 13.05 1.04
Book lev 466 4,92 0.10 1.85 70.42 9.62
MtB ratio 450 2.40 0.29 1.71 28.08 2.85
Tobins Q 464 1.15 0.00 0.84 10.02 111
ROA 468 0.05 -0.46 0.05 0.79 0.09
R&D Exp (mill) 312 404.01 0.33 53.65 5658 952.27
R&D_S ratio 312 0.07 0 0.03 1.36 0.17
Employees 466 47222 59 10169 536350 90888
In(Emp) 466 9.33 4.08 9.23 13.19 1.85
A Emp 465 1145 -88800 244 156135 11298
Sales/Emp 465 0.05 -0.68 0.03 0.90 0.16
Int. expense (mill) 466 386.96 0.00 31.64 9363.00 1162.43
Int. cov. 460 27.16 -690.45 5.53 4441.50 232.21
Stock vol. 447 0.36 0.08 0.30 1.73 0.19

Panel B: Companies that provide employee stock options

N Mean Min Median Max Stdev
Assets (mill) 187 109506 39 6464 2193953 302406
In(Assets) 187 8.84 3.66 8.77 14.60 2.67
Current ratio 158 1.84 0.55 145 13.05 1.40
Book lev 187 5.30 0.10 1.75 70.42 10.31
MtB ratio 186 2.34 0.41 1.66 18.28 2.09
Tobins Q 186 1.17 0.01 0.85 5.48 1.16
ROA 187 0.05 -0.46 0.05 0.79 0.11
R&D Exp (mill) 131 571.56 1.00 55.20 5155 1101.74
R&D_S ratio 131 0.11 0 0.03 1.36 0.25
Employees 187 61589 59 18679 475000 96258
In(Emp) 187 9.54 4.08 9.84 13.07 211
A Emp 186 663 -88800 189 34600 9557
Sales/Emp 186 0.03 -0.65 0.03 0.51 0.13
Int. expense (mill) 186 621 0 44 7916 1393
Int. cov. 182 14.92 -690.45 5.90 635.14 114.41
Stock vol. 182 0.36 0.13 0.30 1.73 0.20
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Panel C: Companies that do not provide employee stock options

N Mean Min Median Max Stdev
Assets (mill) 279 22207 93 1827 619182 79606
In(Assets) 279 7.94 4.54 7.51 13.34 1.81
Current ratio 252 1.65 0.17 151 4.70 0.72
Book lev 279 4.66 0.20 1.95 64.26 9.14
MtB ratio 264 2.45 0.29 1.75 28.08 3.29
Tobins Q 278 1.13 0.00 0.84 10.02 1.08
ROA 281 0.06 -0.43 0.05 0.55 0.08
R&D Exp (mill) 181 282.74 0.33 48.60 5658 809.25
R&D_S ratio 181 0.04 0 0.02 0.27 0.05
Employees 279 37593 242 9458 536350 85941
In(Emp) 279 9.19 5.49 9.15 13.19 1.63
A Emp 279 1466 -88003 253 156135 12330
Sales/Emp 279 0.05 -0.68 0.04 0.90 0.17
Int. expense (mill) 280 231 0 30 9363 951
Int. cov. 278 35.18 -223.10 5.40 4441.50 283.96
Stock vol. 265 0.36 0.08 0.31 1.17 0.18
Panel D: Differences in means
d_esop=0  d_esop=1 Diff. mean Std. error T-statistic P(T|>[t]) HO: diff=0
Assets 22206.61 109506  -87299.1***  22621.830 -3.859 0.000 Rejected
In(Assets) 7.94 8.84 -0.897*** 0.223 -4.014 0.000 Rejected
Current ratio 1.65 1.84 -0.195 0.121 -1.615 0.054  Not rejected
Book leverage 4.66 5.30 -0.643 0.931 -0.690 0.245  Not rejected
MtB ratio 2.45 2.34 0.104 0.254 0.410 0.659  Not rejected
Tobins Q 1.13 1.17 -0.0412 0.107 -0.385 0.350  Not rejected
ROA 0.06 0.05 0.0108 0.009 1.176 0.880  Not rejected
R&D Exp 282.74 571.56 -288.8** 113.508 -2.545 0.006 Rejected
R&D_S ratio 0.04 0.11 -0.0745%** 0.022 -3.396 0.000 Rejected
Employees 37592.57 61589  -23996.7*** 8719.029 -2.752 0.003 Rejected
In(Emp) 9.19 9.54 -0.351* 0.183 -1.919 0.028 Rejected
A Emp 1465.90 663 0.0199 0.014 1.386 0.917  Not rejected
Sales/Emp 0.05 0.03 -41.39 52.456 -0.789 0.215  Not rejected
Int. expense 231.47 621 -389.6%** 116.894 -3.333 0.000 Rejected
Int. cov. 35.18 14.92 20.26 19.025 1.065 0.856  Not rejected
Stock vol. 0.36 0.36 0.00265 0.019 0.142 0.556  Not rejected

Two sample t-test on differences in means, equal variances assumed. HO: difference =0

* p<0.10, ** p<0.05, *** p<0.01
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4. Methodology

As mentioned before, there is an extensive body of research on the determinants of employee stock
option plans and their effects on firm performance. In the next sections, which will successively
cover the measurement of variables and the logistic linear regression models that are used in this
thesis, | will refer to these earlier studies, since | mainly follow the approaches adopted in this

work.

4.1 Variable measurement

The empirical analysis of this research is split up into two parts; one part covering hypotheses 1a-
19, the other part investigating hypotheses 2 and 3. The provision of employee stock option plans
is central to both parts of the analysis. | use a dummy variable for the provision of ESOPs, with
value 1 if firm i in year t has an employee stock option plan and value O if it does not (consistent
with Uchida (2006)). Except that the ESOP dummy serves as a dependent or independent variable,
it is also used to divide the entire sample into two subsamples of providing and non-providing

firms.
4.1.1 Determinants of ESOP provision: variables

For the first part of the analysis, I use the ESOP dummy as the response variable. The explanatory
variables are firm characteristics that might determine ESOP provision, all linked to one of the
proposed hypotheses (1a-h). Hence, | need firm-level measures of those independent variables.
The accounting data that serve as variables or that are used to calculate some of the variables are

collected as described in section 3. The different measures are as follows.

Consistent with Core et al. (2001), Sesil et al. (2001) and Ding et al. (2001) | expect a positive
relation between firm size and the provision of ESOPs. This positive relation would support the
monitoring cost reduction hypothesis, which states that the use of ESOPs increases with firm size,
since it is more difficult to monitor performance of employees when the firm is large. Following
the previously mentioned authors, | use the natural logarithm of total assets (In(assets)) and the
logarithm of the number of employees (In(employees)) as proxies for firm size. Both proxies

capture different aspects of firm size.
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The relationship between the provision of ESOPs and leverage is hypothesized to be negative.
When a firm is highly leveraged, equity holders prefer to lower incentive based compensation to
avoid agency costs of debt (Yermack, 1995). | follow Yermack (1995), using book leverage as a
proxy for a firm’s leverage. This measurement is calculated as the firm’s total liabilities divided
by its book value of equity. As well as leverage, liquidity is predicted to be negatively related to
the provision of ESOPs. Following Ding et al. (2001), | use a firm’s current ratio as a proxy for
liquidity. The current ratio is calculated by dividing a firm’s current assets by its current liabilities.
The lower the current ratio of a firm, the less capable a firm is of complying with its obligations;

in other words the more illiquid a firm is.

In contrast to earlier research, Spalt (2013) predicts a positive relation between firm risk and the
provision of stock options to employees. While most research suggests that high firm risk causes
employees to ask a higher risk premium for incentive based compensation, and therefore predict a
negative relation between firm risk and the provision of ESOPs, Spalt finds the opposite. | follow
Spalt (2013) in his prediction and proxy firm risk with annual stock volatility (following past
research such as Yermack (1995)). | calculate this variable by taking the standard deviation from
daily changes in stock price, multiplied by the square root of the average number of trading days
in a typical year, which is 252. The more volatile a company’s stock returns are, the riskier a firm
is.

The hypothesized positive relation between ESOP provision and growth opportunities of a firm is
investigated using two different proxies for growth opportunities: the market-to-book ratio (MtB
ratio) and Tobin’s Q. As previously mentioned, incentives from stock options are assumed to be
larger for firms with large growth opportunities. Furthermore, problems concerning information
asymmetries, which are larger when growth potential is high, can be resolved with ESOPs.
Following Uchida (2006), the MtB ratio is calculated as the market value of equity scaled by its
book value of equity. | follow Frye (2004) calculating Tobin’s Q as the market value of equity
divided by total assets. Furthermore, | hypothesize a positive relation between the provision of
employee stock option plans and a firm’s expenses on R&D. Following Kedia & Mozumdar
(2002), I use the R&D/Sales ratio to proxy for a firm’s R&D expense.

Related to this, | use a dummy for new economy firms to test whether these kind of firms are more

likely to provide stock options to employees. This dummy has value 1 if it has one of the following
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SIC codes: 3570-3579, 3661, 3674, 5045, 5961, or 7370-7379 (Oyer & Schaeffer 2005). Ittner et
al. (2003) find that these firms use employee stock options more intensively than others. With the
dummy for new economy firms, I try to find additional evidence for hypotheses 1d and 1h, because
these firms are characterized by high levels of R&D and high growth opportunities.

| also use a variable that helps to examine the relationship between the provision of ESOPs and
financing constraints. Core et al. (2001) and Kedia & Mozumdar (2002) suggest that companies
with severe cash constraints are more likely to substitute cash pay to employees by equity
compensation. Consistent with Kedia & Mozumdar (2002), | proxy for financing constraints with
a measure of interest coverage. It is defined as the firm’s earnings before interest and tax, scaled
its interest expense. The more severe the financing constraints a firm faces, the lower the interest
coverage ratio. Therefore, | predict that interest coverage is negatively related to the provision of

employee stock options.
4.1.2 Labor performance effects of ESOP provision: variables

In the second part of my analysis, the ESOP dummy is used as an explanatory variable, to examine
the relationship between the provision of employee stock option plans and labor performance. |
use two measures of labor performance, namely employee turnover (based on Oyer & Schaeffer,
2005) and employee productivity (based on e.g. Hochberg & Lindsey, 2010; Kruse et al., 2004;
Pendleton, 2001).

Employee turnover is normally defined as the number of employees that are leaving the company
in year t, standardized by the total number of employees in year t-1. Because data on employee
turnover is not available from Asset4 for most of the companies in the sample, I use the percentage
change in the number employees as an alternative measure of employee turnover. It is computed

as follows:

# Employeess— # Employeess_q

A Emp (%) =

# Employees_q

This ratio, with a lower bound of -1 and no upper bound, does not capture the exact number of
employees that are retained by the company, since it does not take the number of new employees
attracted by the company into account. A positive value could therefore mean that only the number
of new employees is greater than the number of employees that left. For a negative value, the
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opposite applies. Nevertheless, the percentage change in the number of employees is still
informative and can give an indication whether employee stock option plans help to retain
employees. | expect, consistent with Oyer & Schaeffer (2005), that ESOPs are used because of
retention objectives, and thus ESOP provision is negatively related to employee turnover. This
implies that the percentage change in employees should be positively related to ESOP provision.
Underlying thought is that the more positive the percentage change is, the more likely a low

turnover is and vice versa.

There has been a lot of research on the effects of employee stock option plans on firm performance.
For this thesis | am specifically interested in one category of performance measures: labor
productivity. Economic theory predicts that stock option grants enhance employee productivity.
Rationale behind this is that employees are incentivized to improve their productivity, since this
can improve the overall firm performance, which in turn is linked to their compensation. For the
present work, | follow Sesil et al. (2002) and Kruse et al. (2004) by using the natural logarithm of
sales per employee as a proxy for employee productivity. Sales per employee is defined as total
sales of firm i in year t divided by the total number of employees of firm i in year t.

In the second part of analysis, some of the previously described variables are used as control
variables in the regression models. Tobin’s Q is used to control for growth opportunities, In(assets)
is used to control for firm size. Besides, I control for a firm’s profitability operationalized by return

on assets (ROA), which is calculated as net income divided by total assets.

A correlation matrix on the different variables used in regression analysis is presented in Table 4.
As shown the correlation between total assets and the number of employees is quite high and is
even higher for the natural logarithms of those two variables. Furthermore, the correlation between
the market-to-book ratio and Tobin’s Q is notable. Lastly the correlation between the number of
employees and R&D expense is remarkably high.
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Table 4: Correlation Matrix
This table shows the correlation coefficients between the different variables used in the regressions. Note that the correlation
between total assets and the number of employees is quite high, as well as the correlation between the natural logarithms of these
variables. Furthermore the correlation between Tobin’s Q and the market-to-book ratio is quite high too, as well as the correlation
between total assets and R&D Expense.

D_Esop Assets In(assets) Cur.ratio MtB R&D exp R&D/S Intcov

D_Esop 1.00
Assets 0.27 1.00
In(assets) 0.19 0.76 1.00
Cur.ratio 0.11 -0.27 -0.42 1.00
MtB 0.00 -0.07 -0.04 -0.04 1.00
R&D exp 0.16 0.67 0.56 -0.15 -0.03 1.00
R&D/S 0.20 -0.12 -0.33 0.47 0.06 0.00 1.00
Intcov -0.06 -0.04 -0.08 0.04 0.07 -0.01 -0.10 1.00
Volatility 0.01 -0.05 -0.11 0.01 -0.05 -0.03 0.10 0.06
# Empl. 0.22 0.80 0.70 -0.27 -0.11 0.85 -0.11 -0.04
In(emp) 0.05 0.60 0.90 -0.45 -0.13 0.56 -0.43 -0.10
AEmp % -0.04 -0.10 -0.05 0.00 -0.07 -0.06 -0.05 0.03
Sales/emp 0.21 0.49 0.50 -0.15 0.08 0.10 -0.21 0.08
Booklev -0.10 0.34 0.32 -0.22 0.18 0.03 -0.11 -0.04
TobinsQ 0.01 -0.24 -0.26 0.23 0.69 -0.07 0.16 0.12
ROA -0.09 -0.06 0.11 0.21 0.32 -0.01 -0.37 0.14

Volatility # Emp In(emp) AEmp %  Sales/emp Booklev TobinsQ ROA
Volatility 1.00
# Emp -0.05 1.00
In(emp) -0.11 0.73 1.00
AEmp % 0.08 -0.05 0.01 1.00
Sales/femp 0.03 0.12 0.21 -0.06 1.00
Booklev 0.06 0.05 0.05 -0.06 0.42 1.00
TobinsQ -0.12 -0.21 -0.26 0.07 -0.08 -0.19 1.00
ROA -0.14 -0.05 0.14 0.11 0.09 -0.05 0.30 1.00

4.2 Determinants of ESOP provision: Logistic regression analysis

To investigate the determinants of employee stock option provision, | estimate several logistic
regression models (logit models), using the dummy for provision of employee stock option plans
(ESOP dummy) as the dependent variable. Logit models are regression models where the
dependent variable is not continuous, as in linear regression models, but categorical, e.g.
dichotomous variables which can have either the value 0 or 1. The difference between both models
and the reason why logistic regression is appropriate for this research can best be explained by
looking at the regression equations of both models. The simple linear regression equation with

only one regressor looks as follows:
E(YielXit) = a; + BXie + uye 1)

With Y;, as the dependent variable, a constant «; , 8 the coefficient for dependent variable X;;, and

residuals u;;. Since the dependent variable is dichotomous, | am interested in the probability that
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Y=1, which can be investigated with a linear probability model. This can be derived from equation
(1) by inserting E(Y;:|X;;) = Pr(Y;; = 1]X;;) and looks as follows:

Pr(Yy = 1|X;) = Xyt + «; 2

There are some considerable problems regarding this model when testing a dichotomous
dependent variable. The linear regression model assumes that the residuals of the regression are
normally distributed, which is often violated. Furthermore, the predicted probability can take a
value outside the interval between 0 and 1. The model also assumes a linear relationship between
probability Pr(Y;;) and the regressors. This assumption is violated, since the relationship between

Pr(Y;;) is S-shaped. The linear regression model is thus inefficient.

The logistic regression model copes with these problems since it assumes a linear relationship
between the log of the odds and the explanatory variables. A logarithmic transformation of
probability is used to get the logistic regression equation that eventually looks the following (with

either one or more regressors):

Logit(p) = Log | %] = @i + BX (3)

Log [(11_)1,)] = B1 + B2Xoir + o + BrXkic + a; (4)

With the probability that a firm provides an ESOP as the outcome variable, a constant «; , 8 the
coefficient for independent variable X;;. The value of this function is maximized using maximum
likelihood. Maximum likelihood is used when the solution of a model cannot be calculated
directly. It is an iterative process, which means that the solution is found by repeatedly improving

a tentative solution, until the change in the likelihood function of a new improvement is negligible.

The output of the logistic regression model is always between 0 and 1. However, the interpretation
of the coefficients in logistic regression models is different from linear regression models; i.e.
more difficult. If in a linear regression model § = 0.15 this means that a one-unit increase in X is
associated with a 15 percent point increase in the dependent variable Y. If in a logistic regression
model g = 0.15 it means that a one-unit increase in X is associated with a 0.15 increase in the log

odds that the dependent variable Y = 1. Since this is not very intuitive, it can be useful to use odds
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ratios. Odds are, like probability, a measure of likelihood for an effect to occur. The odds ratio can

be derived through exponentiation of equation 3:
0dds(Yy = 1] X;) = ePXie okt
With an odds ratio of 2, for example, a one-unit increase in X doubles the odds that Y = 1.

This looks more intuitive, but the interpretation is still not straightforward. It is therefore possible

to convert the odds back to probability using the following functions:
Odds = Pr/(1 — Pr) (5)
Pr = 0dds/(1 + 0dds) (6)

The estimated logit models, with different firm characteristics serving as regressors, help to
investigate the hypotheses proposed in section 2.5. These firm characteristics are expected to affect
the provision of ESOPSs; in other words, these are expected to be the determinants of the provision
of employee stock option plans. The characteristics involved are (proxies as described in section
4.1 in parentheses): Size (In(Assets)), leverage (book leverage) number of employees, firm risk
(annual volatility of stock returns), liquidity (current ratio), growth opportunities (market-to-book
ratio and Tobin’s Q), financing constraints (interest coverage), and R&D expense (R&D/Sales).
This leads to the regression equations as shown in Table 6. The coefficients, expressed by J,

indicate the relation between the provision of ESOP and firm characteristics.

To start with, 1 employ univariate logit regression models (equation (1), Panel A of Table 6) to
separately test the formulated hypotheses, which all connect one of the possible determinants to
the provision of employee stock options. This implies that only one of the firm characteristics is
used as a regressor in each estimation equation. The univariate tests give a separate coefficient for
each regressor. If >0, there is a positive relation between the tested firm characteristic and the
ESOP dummy, B<0 suggests a negative relation between the characteristic and the dependent

variable. The univariate regression equations look as follows:

p
(1-p)

Log [ P ] = BiIn(Assets)q ;i + € ; Log [

(1-p) ] = B,Bookleverage,;; + €;; etc. (7)

Thereafter, | use multivariate analysis to further support the univariate results; i.e. by testing the

proposed hypotheses altogether. In the first multivariate regression model, most of the explanatory
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variables that are used for univariate analysis are added to one model (equation (1), Panel B of
Table 6). R&D expense and current ratio are left out of this first model. Because STATA ignores
every observation with missing values, it would run the multivariate regression with a smaller
sample when R&D expense and current ratio are added, since these variables have a lot less
observations than the other explanatory variables. The first multivariate regression equation looks

as follows:
Log [(12;29)] = Byln(Assets)q i + Baln(Employees),;: + fzBook leverages;: + BiVolatility,;,
+ BsTobinsQs;: + PeMtEB ratiogiy + +B7Int cov,i + € (8)

| extend this model in different ways (equations in parentheses can be found in Table 6 Panel B).
In the next model R&D and current ratio expense are added (2). | also extend the first two
multivariate models with a year dummy to control for time effects (3 and 4). Thereafter, | add the
dummy for new economy firms to estimate whether ESOPs are provided more in this type of firms
(5 and 6). Interpretation of logistic regression results are difficult to interpret because they are
reported in log odds. As previously mentioned, odds ratios are more intuitive and easy computed
by exponentiation of both sides of the logistic regression equation. Odds ratios will therefore also
be reported in the results. The regression equations of all logistic regression models are reported
in Table 6.

To examine the determinants of ESOP accurately, | use a fixed-effect model. There are some
considerable differences between this model and a random-effect model. First and most important,
fixed-effect models control for the effects of time-invariant variables with time-invariant effects.
It is therefore not possible to estimate time-invariant effects with a fixed-effect model. Random-
effects models on the other hand assume that there is no correlation between the explanatory
variables and the error term, which allows for time-invariant variables to serve as regressors. Third,
fixed-effect models have smaller standard errors than random-effects models and are therefore
assumed to be somewhat more powerful. In this thesis, | examine whether certain firm
characteristics influence the probability that a firm provides employee stock options. Both firm
characteristics and the ESOP dummy show variation over time. This indicates a preference for the

fixed-effect model.
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Table 6: Fixed-effect logistic regression models

This table shows the estimation equations for the logistic regression analysis on the determinants of the provision of ESOPs. All
models use fixed effects estimations. Panel A shows the univariate models, which test hypotheses 1a-1h separately. Panel B
presents the multivariate regression models. In model 1, hypotheses 1a-1g are examined jointly, by adding various regressors to
one logit model. In model 2, R&D expense and current ratio are added. Those variables are left out of model 1, since they have
significantly less observations than the other explanatory variables. In model 3 and 4, a year dummy is added to control for time
effects. In model 5 and 6, a dummy variable is added, with value 1 if firm i is categorized as a new economy firm and value 0
otherwise.

The estimated coefficient for each explanatory variable is denoted by g, estimated using maximum likelihood. The probability
that a firm provides an ESOP is denoted by p. The dependent variable in the equations is the natural log of odds. The outcome
variable is the ESOP dummy, with value 1 if firm i provides an employee stock option plan in year t, and 0 if it does not.

Panel A: Univariate models

Log [P/l _ p] = By In(assets) ;s + € ; Log [P/l _ p] = BqiBooklverage,;; + €;;  etc. (1)

Panel B: Multivariate models

Log [p/ (1 —=p)] = BiIn(4ssets)q + B2ln(Employees),; + BzBook leverages;: + [ Volatility,;, (1)
+ B5TobinsQs;: + BeMtB ratiog; + B7Int cov,; + €5

Log [p / (1 —p)] = B1In(Assets)q; + foln(Employees),;: + fzBook leverages;: + BiVolatility,;, (2)
+ B5TobinsQs;; + BeMtB ratiog;s + B,Cur ratio;;; + BgInt covg;y + foR&D /Salesq;r + €;¢

Log [p/ (1 —p)] = Piln(Assets) i + BrIn(Employees),;; + [3Book leverages;; + [ Volatility,, (3)
+ B5TobinsQs;; + BeMtB ratiog;s + B7Int covyy + i Yeary + €

Log[p/ (1 —p)] = Piln(Assets)yy + Brln(Employees),; + Bz Book leverages; + BiVolatility,, (4)

+ BsTobinsQs;: + BeMtB ratiog;s + B;Cur ratio,;; + Bgint covg; + foR&D /Sales;;
+ S Yeary + €

Log [p/ (1 —p)] = Biln(Assets)q; + B2In(Employees),; + BzBook leverages;: + f,Volatility,;, (5)
+ BsTobinsQs;: + BeMtB ratiog;; + B,Cur ratio,;; + Pgint covg; + BoR&D /Salesq;;
+ B:Yeary + D(NewEconomy); + €;;

Log[p/ (1 —=p)] = Biln(Assets)q; + B2ln(Employees),;, + fzBook leverages;: + [, Volatility,;, (6)
+ BsTobinsQs;: + BeMtB ratiog;; + B,Cur ratio,;; + Pgint covg; + BoR&D /Salesq;,
+ B:Yeary + D(NewEconomy); + €;;

4.3 Labor performance effects of ESOP provision: Regression analysis

After | have assessed the determinants of employee stock option plans, | proceed with the second
part of analysis which focusses on the effects of ESOPs on labor performance. To examine whether
the provision of employee stock option plans affects employee turnover and employee
productivity, | employ multiple panel regression models with the ESOP dummy as an independent
variable. The dependent variables are the percentage change in the number of employees (A

Employees (%)) and sales per employee (sales/employee).

With the first model, 1 try to find evidence for hypotheses 2 and investigate the relation between
the provision of ESOPs and employee turnover. To do so, | fist run a univariate regression model
with the percentage change in the number of employees, which serves as a proxy for employee
turnover, as the dependent variable and the ESOP dummy as an explanatory variable. The simple
univariate regression equation has the following form:
Yie = a+ BriXue + € )
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Where, y;; is the indicator for labor performance, f; is the coefficient of the predictor variable
X1;: and with intercept a and error terme;;. The estimated univariate regression equation is

presented in Panel A of table 7.

Thereafter, 1 use a multivariate regression approach. Consistent with previous studies (e.g.
Hochberg & Lindsey, 2010), | use different control variables to construct multivariate regression
models. By adding control variables, the actual relationship between employee turnover and ESOP
provision can be isolated from the effects of control variables. First, | add the logarithm of total
assets to the multivariate regression model to control for firm size. Second, control for profitability
and growth opportunities, measured by return on assets (ROA) and Tobin’s Q respectively. Third,
| use year dummies to control for time effects. Thereafter, | employ sub-sample regressions, to
estimate the relationship between employee turnover and ESOP provision per industry sector
separately. In order to ensure that the estimated coefficients are not biased by time-invariant
variables with time-invariant effects, | use fixed-effects for both univariate and multivariate

regressions.

The second model | construct corresponds to hypothesis 3 and investigates the effect of ESOP
provision on employee productivity. Again, | first employ a univariate regression model with this
time employee productivity as the dependent variable and the ESOP dummy as explanatory
variable. The simple univariate regression equation has the same form as equation (9) and is
presented in Panel B of Table 8. After running this univariate regression, I employ various
multivariate regression models. Following Sesil et al. (2002), Sesil et al. (2007) and Jones et al.
(2010), I use an augmented Cobb-Douglas production function as the baseline specification. The
Cobb-Douglas production function is widely used as a measure of the relationship capital and labor
input, on the one hand, and production output on the other. The linear regression model that is used
in this thesis is derived from the basic form of the Cobb-Douglas production function, which looks

as follows:
Y(L,K) = ALP1KP? (10)

With Y as total production, L as labor input, K capital input and 5; & S, constants. The standard
Cobb-Douglas function can be converted into a linear model by taking the natural logarithm of

both sides of the equation. This standard function looks as follows:
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In(Y);e = A+ B In(L)i + B2 In(K) e + €4 (11)
To examine the impact of employee stock options on productivity, | estimate a Cobb-Douglas
function with fixed-effects, augmented by a dummy variable capturing the productivity effect of
the provision of ESOPs:

les;
Yie = In (&) = a; + 1 In(L) i + B2 In(K)i¢ + B3Desop;, + BaDimausery + €ic (12)

employees;t

In this equation, y;, denotes the productivity indicator, which is the natural logarithm of sales per
employee (In(sales/employees)). The two control variables are denoted by In(K);; and In(L);;,
which are the natural logarithm of total assets and the natural logarithm of the number of
employees. The two dummy variables that are used, are the dummy for ESOP provision, which is
the key explanatory variable, and industry dummies, denoted by D_ESOP;; and D_Industry
respectively. B, - B, are the estimated coefficients for each variable, which are the main point of
interest. Those are estimated using Ordinary Least Squares (OLS) with fixed effects, which has
the assumption of strict exogeneity, i.e., that regressors and error terms are uncorrelated. The firm
specific fixed effects are denoted by a;. By including these, | eliminate time-invariant

characteristics. €;; Is the error term.

Like in the employee turnover model, | add different control variables to the employee productivity
model. To control for profitability, | add ROA. To control for a firm’s growth opportunities, I use
Tobin’s Q. Again, year dummies are used to control for time effects. Sub-sample regressions are
used to estimate the relationship between employee turnover and ESOP provision per industry
sector separately. An overview of the various regression equations that are used can be found in
table 7.
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Table 7: Linear fixed-effect regression models

This table shows the estimation equations for the linear regression analysis on the relationship between labor performance and
ESOP provision. All models are fixed-effect models. The coefficients, expressed by P, are measured using OLS estimates.
Equation (1) of both Panel A and B are univariate regressions, with the ESOP dummy as explanatory variable. Panel A
furthermore reports the multivariate regression equations for the relationship between employee turnover and ESOP provision.
Panel B reports the multivariate regression equations for the relationship between employee productivity and ESOP provision.
The following control variables are added to both models (equation 2 of Panel A and B): In(assets), ROA and Tobin’s Q are
added as control variables. Because the employee productivity model is an augmented Cobb-Douglas function, In(employees) is
also used as a control variable. Year dummies are added to control for time effects (equations 3 Panel A and 4 Panel B).
Subsequently, I employ sub-sample regressions to estimate the relationship between the dependent variables and ESOP provision
for different sectors separately (equations 4 Panel A and 5 Panel B)

Panel A: Employee turnover

AEmp (%) = a+ BD(ESOP); + €3 1)
AEmp (%) = a+ BD(ESOP);; + BoIn(Assets) + B3ROA; + BoTobinsQy + € (2)
AEmp (%) = a+ BD(ESOP); + BIn(Assets);: + BzROA; + B4 TobinsQ;, + By Year; + €;; 3)
A Emp (%) = a+ 1D(ESOP); + ByIn(Assets);, + P3sROA; + B4TobinsQ;, + BeYear; + BsDinausery + €it (4)
Panel B: Employee productivity
n (em;ﬁifees) = a+ BD(ESOP);; + € )
(em;ﬁ?egs) a+ BD(ESOP);; + B, In(Assets);; + B3 In(employees);; + &;; @)
In (emzxegs) a+ B,D(ESOP);; + B;1n(Assets);; + fs In(employees);; + B4ROA;; + BsTobinsQ;; + €;; ®)
In (em;ﬁifees) a+ B1D(ESOP);; + B2 In(Assets);; + B3 In(employees);; + B4ROA;; + BsTobinsQ;; + B:Year; +
4)
ln (em;ﬁifees) = a+ B1D(ESOP);; + B2 In(Assets);; + Bz In(employees);; + B4ROA;; + BsTobinsQ;, + B:Year, +
BsDinaustry + €it (5)

As a robustness check, | allow for lags in the productivity effects of employee stock option plans.
There are several underlying reasons for this. First, research has indicated that stock options might
have lagged effects on productivity (e.g. Morikawa 2011). Previous studies suggest that it is highly
unlikely that granted employee stock options plans instantly affect employee productivity. It may
take some time before there is a noticeable effect. Second, using lags solve some problems with
regards to endogeneity. For the robustness checks, I assume that it will take at least 1 year before
an ESOP has its effect on employee productivity. | again run the models of Table 7 Panel B, but
this time, the one-year lagged value of the natural logarithm of sales per employee is used as the
dependent variable. All other variables are off course held equal. The effects of ESOP provision
on employee productivity are considered to be robust, if the estimations of the regressions with
lagged productivity have the same implications as the original regression models.

The regression models that are used, are helpful to prove the relationship between the presence of
an ESOP and labor performance. However, it is hard to establish causality between the dependent
variables on the one hand and key explanatory variable on the other due to endogeneity. A possible
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endogeneity bias is for instance that a firm provides an ESOP “by anticipating an increased growth
rate of their productivity” (Morikawa 2011, p. 13). Besides, it may be the case that there are
omitted variables that affect the investigated relationship; e.g. firm specific characteristics, such
as firm size and labor force, might drive the differences in employee productivity. Using these
characteristics as control variables can solve part of the endogeneity problem. However, this does

not rule out all possible estimation errors.

In summary, the endogeneity problems are addressed in different ways. To start with, | use fixed-
effect estimators to capture unobserved heterogeneity that is constant over time. In addition, I use
control variables to assess the effects of ESOP provision more carefully. Lastly, | allow for lags in
the productivity effects of ESOPs.
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5. Results

This section presents the results of the empirical analysis as applied in this thesis. The results are
interpreted and discussed in the context of the research question and proposed hypotheses. The
same order as section 4 will be followed, hence I will first discuss the results from logistic
regression models on the determinants of ESOP provision and subsequently the results from linear

regression models on the effects of ESOPs on labor performance.

5.1 Determinants of ESOP provision: Logistic regression results

To test hypotheses la-1g separately, univariate logistic regression models on the determinants of
ESOP provision are employed. Regression results for the entire sample are presented in table 8. In
the univariate logit models, the ESOP dummy, which takes value 1 if firm i provides an ESOP in
year t and value O otherwise, serves as the outcome variable. The dependent variable is the log of
the odds that this ESOP dummy has the value 1. Firm characteristics are used as explanatory
variables. The univariate regressions do not use equal number of observations, since data for some
of the characteristics were not available for some of the companies in the sample. Fixed-effect

estimators are used to control for time-invariant effects.

Table 8 reports the estimated coefficients for the univariate logistic regression models.
Specifications of these models are given in Table 6 Panel A. The hypothesized effects of the
explanatory variables are shown in the second column of Table 8. For most of the coefficients, the
estimated sign corresponds to the expected effect. However, the coefficients for the market-to-
book are ratio, stock volatility and current ratio have the opposite sign. These first two coefficients
are statistically insignificant, as well as the coefficient for Tobin’s Q. The relationship between the
ESOP dummy and the current ratio however, is statistically significant at the 0.10 level. The
provision of an ESOP is thus partly determined by a firm’s liquidity, although in a different way
than expected. The relationship between the ESOP dummy and In(assets) (+), book leverage (-)
and RD/sales (+) respectively, is statistically significant at the 1 percent level, while the
relationship between the ESOP dummy and In(employees) (+) is statistically significant at the 5
percent level. This indicates that there is strong evidence that firm size, leverage and R&D
expenditures are determinants of the provision of employee stock option plans.
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As previously explained, interpretation of the coefficients estimated with a logistic regression
model is complicated, since these do not represent marginal effects. Odds ratios are therefore
presented at the bottom of the table. Although odds ratios are more intuitive, they still give some
interpretational difficulties. If odds ratio > 1, it means that the relationship between the odds of
ESOP provision and the explanatory variable is negative; if odds ratio < 1 this relationship is
positive. In terms of probability, a positive relationship indicates an increase in the probability that
a firm provides an employee stock option plan, while a negative relationship indicates the opposite.
When a firm has high R&D expenditures, the odds that it has an ESOP are higher. When a firm is
highly leveraged, the odds that it provides stock options to employees is lower. The intuition
behind the values of the odds ratios is as follows. Consider for example the odds ratio of In(assets),
which has a value of 1.200. This implies that a one-unit increase (in dollars) in total assets is
associated with a 1.200 increase of the odds that a firm has an ESOP.

The univariate logit models already give some evidence that the provision of ESOPs is determined
by firm size, leverage, liquidity and R&D expense. To find supporting evidence, several
multivariate logit models are employed. In these models, I regress the dummy for ESOP on the
explanatory variables simultaneously to find the relative contribution to the probability of ESOP
provision for each one of them. As well as for the univariate logit models, the outcome variable
for the multivariate regression models is the ESOP dummy. Specification of those models is given
in Table 6 Panel B.
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are not intuitive, the odds ratios are reported as well at the bottom of the table.

Table 8: Univariate logistic regression results
This table reports the results for the various univariate logistic regression models. The response variable of these univariate regressions is a dummy for the provision of an ESOP,
which takes value 1 if a firm provides one and value 0 if a firm does not. The coefficients, expressed by B, are measured using maximum likelihood. Because the coefficient values

Expectation () 0] @) (4) ®) (6) 0] ®) (©)
Ln(assets) + 0.182***
(4.17)
Ln(employ) + 0.104**
(2.00)
Leverage - -0.147***
(-2.94)
Stock vol. + -0.0868
(-0.14)
Tobin’s Q + 0.033
(0.39)
MtBratio + -0.0124
(-0.38)
Curratio - 0.185*
(1.76)
Intcoverage - -0.000586
(-0.82)
RD/Sales + 0.0528***
(2.85)
Odds ratio 1.200 1.110 0.863 0.929 1.034 0.987 1.200 0.999 1.054
Std. Err. OR 0.0524 0.058 0.044 0.471 0.087 0.340 0.124 0.001 0.001
P>chi2 0.000 0.044 0.003 0.885 0.697 0.701 0.066 0.303 0.000
N observations 466 466 466 447 464 450 410 460 312
N groups 95 95 95 92 94 91 84 95 66

t-statistics in parentheses
*p<0.10, **p<0.05, ***p<0.01
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When running the multivariate regression models, the first thing that strikes is the fact that the
estimated coefficient for In(employees) shifts from positive to negative (not reported). The
coefficient is thereby statistically insignificant. Furthermore, recall that the correlation between
In(assets) and In(employees) is quite high. These are all signs that there may be multicollinearity
between those regressors. Multicollinearity is a problem since it can cause unstable and unreliable
estimations. Therefore, | use a variance inflation factor (VIF) diagnostic to examine whether this
is the case. A VIF detects multicollinearity in regression analysis and has a lower bound of 1 and
no upper bound. In the literature, there is no firm consensus which value the VIF must take to
constitute a problem. | follow the often defended approach that with a VIF > 5, the regressors are
highly correlated and multicollinearity is clearly present. As expected the VIF for In(assets) and
In(employees) is quite high (10.57 and 10.75 respectively). Since these values are greater than 5,
a multicollinearity problem is evident. To address this problem, | delete In(employees) from all of
the multivariate regressions, and only use In(assets) as a proxy for firm size. For all other variables,

the VIF values are below 2.5, so there appears to be no multicollinearity issue there.

The results for the multivariate logit models are presented in table 9. Model 1 is the standard
multivariate model, which is expanded in models 2-6 to add robustness. In model 2, 4 and 6 the
current ratio and R&D expense are added. These firm characteristics are expected to partly
determine the provision of ESOPs, but there are a lot of missing values for these variables. Since
STATA drops observations with missing values, the regressions with R&D and current ratio use
much less data, as also shown at the bottom of table 9. Furthermore, year dummies are added to
models 3-6 to control for time effects. Note that the coefficients for these dummies are not reported.
In model 5 and 6, a dummy for new economy firms is added, with value 1 if firm i qualifies as a

new economy firm and otherwise value 0.

Table 9 reports the estimated coefficients for the multivariate logit models. Again, the
hypothesized effects of the explanatory variables are given in the second column of Table 9. As
shown, the coefficients for most of the variables are of the expected sign. Exception to this are the
coefficients for the market-to-book ratio and the current ratio. For the market-to-book ratio, the
relationship with the ESOP dummy is estimated to be positive, for the current ratio the opposite
applies. However, these estimates are statistically significant for none of the models. This implies
that there is no reliable evidence that the estimated relationship between the provision of an ESOP
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and those two firm characteristics truly exists. It is not possible to assure that the value of the
parameters in the underlying regressions is definitely different from zero. This also applies to
interest coverage and stock volatility. Although the coefficients for these variables are of the
expected sign, there is no reliable evidence for a negative relationship between interest coverage
and ESOP provision and the positive relationship between volatility and ESOP provision. After
all, the estimated coefficient for both variables is statistically insignificant across all models. In
summary, the logit model results do not provide any significant support for the prediction that
illiquid firms (hypothesis), riskier firms (hypothesis 1e) and firms that face financing constraints

(hypothesis 1f) are more likely to provide broad-based employee stock option plans.

Regarding the other determinants, several observations are apparent. First, the coefficient for
In(assets) is positive and highly significant across all model specifications. When the logit model
uses less observations due to the addition of R&D/Sales and the current ratio, the coefficients are
significant at the 1 percent level. Adding year dummies increases robustness. This implies that
larger firm size is associated with a higher probability of providing an ESOP. Firms with a large
asset base are thus more likely to provide broad-based stock option plans to their employees. This
is well in line with hypothesis 1a, in which a positive relationship between firm size and ESOP
provision is proposed. Second, the coefficient for R&D/Sales is also positive and statistically
insignificant across all models in which this variable is used. When adding year dummies and the
new economy dummy, | observe that the relationship between R&D/Sales becomes more diffuse,
but remains positive. Greater R&D expense is thus associated with higher probability of ESOP
provision. In other words, firms that invest much in R&D are more likely to provide an ESOP.
This finding supports hypothesis 1h, which predicted a positive relationship between R&D
expense and ESOP provision. In addition to this, the coefficient for the new economy dummy is
positive and statistically significant at the 1 percent and 5 percent level in model 5 and 6
respectively. Since new economy firms are characterized by high levels of R&D, this finding gives

additional support for the R&D hypothesis.

Third, the coefficient for book leverage and Tobin’s Q is statistically significant and of the
expected sign, but this only applies to the models in which R&D expense and the current ratio are
left out (models 1, 3 and 5). When looking at those models, | observe that the probability of
providing an ESOP is lower when a firm is highly leveraged. The relationship between ESOP
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provision and is more evident when year dummies and the dummy for new economy firms are
added, and the latter model is the most robust. This finding is consistent with the hypothesis that
the agency costs of debt plays an important role in the decision to make use of an employee stock
option plan. Besides I also find statistical support for the hypothesis that firms with high growth
opportunities are more likely to use an ESOP. Although the coefficient for the market-to-book
ratio is consistently insignificant, the coefficient for Tobin’s Q is positive and statistically
significant at the 5 percent level in the standard multivariate model. It remains positive and
significant when adding year dummies and the new economy dummy, even though the relationship
becomes less evident and the model less robust. Moreover, one should be somewhat cautious when
interpreting the estimates regarding book leverage and Tobin’s Q, because their coefficients are
no longer significant when the current ratio and R&D/Sales are added to the model. One reason
for this observation might be that without those two predictors, the estimates are influenced by
omitted variables. However, it is very possible that this is caused by the great loss of observations

when adding those additional regressors, since almost one third drops out.
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Table 9: Multivariate logistic regression results
This table reports the results for the various multivariate logistic regression models. The response variable of these univariate
regressions is the dummy for the provision of an ESOP, which takes value 1 if a firm provides one and value 0 if a firm does
not. The coefficients, expressed by B, are measured using maximum likelihood. Specification of the models can be found in
table 6. Odds ratios are reported in table 9A (appendix).

(1) (2) (3) 4 ) (6)
Expect. D_ESOP D_ESOP D_ESOP D_ESOP D_ESOP D_ESOP

D_ESOP
In(assets) + 0.692*** 1.234%** 0.717%** 1.294%*** 0.781*** 1.373***
(5.55) (4.77) (5.66) (4.88) (5.95) (4.99)
Leverage - -0.0666*** -0.0201 -0.0699*** -0.0381  -0.0713*** -0.0359
(-3.53) (-0.22) (-3.65) (-0.47) (-3.66) (-0.39)
Volatility + 0.722 0.477 1.324 1.351 1.097 1.332
(1.23) (0.64) (1.60) (1.34) (1.33) (1.29)
TobinsQ + 0.339** 0.189 0.323** 0.159 0.322* 0.136
(2.28) (0.86) (2.12) (0.72) (1.96) (0.58)
MtBratio + -0.0209 -0.114 -0.00546 -0.0816 -0.0239 -0.0690
(-0.34) (-1.23) (-0.09) (-0.87) (-0.36) (-0.70)
Int. cov. - -0.00115 -0.000633 -0.00123 -0.00071 -0.00197 -0.000737
(-1.05) (-0.92) (-1.09) (-1.02) (-1.37) (-0.91)
Cur. Ratio - 0.262 0.265 0.268
(1.22) (1.24) (1.26)
RD/Sales + 0.0703*** 0.0642*** 0.0440*
(2.69) (2.46) (1.81)
D_NE + 1.533*** 0.993**
(4.33) (2.26)
LR chi2 42.39 65.15 4473 67.79 64.51 72.83
P > chi2 0.000 0.000 0.000 0.000 0.0000 0.000
Pseudo R"2 0.0721 0.1588 0.0761 0.1652 0.1097 0.1775
N 435 302 435 302 435 302
N groups 91 66 91 66 91 66
Year dummies included No No Yes Yes Yes Yes

t-statistics in parentheses,
* p<0.10, **p<0.05, ***p<0.01

Some conclusions can be drawn when looking at both the univariate and multivariate models
together. First, my results indicate that firm risk and financing constraints do not determine the
provision of ESOPs. The estimates for these variables are consistently insignificant, which
indicates that German companies do not regard firm risk and the ability to take on debt as decisive
criteria for ESOP provision. My results also suggest that liquidity is not a determinant of ESOP
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provision. Although the univariate model gives weak evidence for a positive relationship between
those variables, the multivariate models gives no statistically significant results. The positive and
significant relationship between ESOP provision and liquidity is probably caused by an omitted
variable, for which is controlled in the multivariate model. This implies that German firms do not
regard liquidity position as a decisive criterion for ESOP provision. Furthermore, larger firms are
more likely to provide broad-based employee stock option plans. The relationship between firm
size and ESOP provision is positive and highly significant across all models, which indicates that
firm size is an important determinant of ESOP provision. This also applies to R&D expense,
although the evidence is somewhat less convincing. Based on my estimates, the probability that a
firm uses an ESOP is lower when a firm is highly leveraged. Both the univariate and the
multivariate find significant support for this hypothesis. Insignificance of the coefficients for book
leverage in some of the multivariate models is probably caused by a great loss of observations.
Lastly, there is some evidence that growth opportunities are positively related to the provision of
ESOPs, but this relationship must be interpreted with caution. The univariate model gives
significant results for neither the market-to-book ratio nor Tobin’s Q. The multivariate models
does not give significant coefficients for the MtB ratio either, but the positive relationship between

Tobin’s Q and ESOP provision is significant and positive in some of those models.

41



5.2 Labor performance effects of ESOP provision: Results

This section provides the results for the empirical analysis concerning the effects of ESOP
provision on labor performance. First the results for the regression models that are used to examine
the relationship between ESOP provision and employee turnover (hypothesis 2) are discussed.
Thereafter, the results for the models on ESOP provision and its effects on employee productivity
(hypothesis 3) are presented.

5.2.1 Effect of ESOP provision on employee turnover

The first measure of labor performance that | investigate in this thesis is employee turnover, as
derived from Hausknecht & Trevor (2011) and Hencock at al. (2013). First, recall that the
relationship between ESOP provision and employee turnover is hypothesized to be negative
(hypothesis 3a). Since there is no data available on employee turnover or employees leaving for
most of the firms, the percentage change in employees is the best available proxy for employee
turnover. Note that the relationship between this proxy and ESOP provision is expected to be
positive instead of negative. When the value of percentage change is highly positive after all, it is
more likely that rate employee turnover rate is low. To assess this relationship, | run both univariate
and multivariate OLS regression models. Specifications of these models are given in Table 8 Panel
A. In all of these models, I use the percentage change in employees as the dependent variable. In
the univariate regression model this variable is regressed on the ESOP dummy, which is the key
explanatory variable. In the multivariate models, the dependent variable is additionally regressed
on some firm characteristics, serving as control variables, and year dummies. | also use sub-sample
regressions to test the effects of ESOP provision for six industry sectors separately. In all models

fixed-effect estimators are used to capture time-invariant heterogeneity of the firms.

The fixed-effect regression results for the entire sample are presented in table 10. As shown the
coefficient for the ESOP dummy in the univariate regression model has a positive sign. This would
imply that the relationship between the percentage change in employees and ESOPSs is positive. In
other words, the provision of ESOPs is associated with a higher percentage growth in the number
of employees and thus with a lower employee turnover rate. However the coefficient is statistically
insignificant at the 10 percent level, which means that there is no reliable evidence for these

associations to exist.
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When control variables are added, | observe that the estimated coefficient remains positive. This
is also the case when controlling for time effects, although the relationship becomes more diffuse.
This would again indicate that the provision of ESOPs is associated with a higher percentage
growth in the number of employees and thus with a lower employee turnover rate, if it wasn’t for
the fact that the estimated coefficients in these models are also not statistically significant from
zero at the 10 percent level. The t-statistic in the third model, with both control variables and year
dummies, is even smaller than in the other models and thus statistically less significant from zero.
In summary, the results from the multivariate models do not provide any credible evidence for a

positive effect of employee stock option plans on employee turnover either.

These findings are not in line with the expected effects of ESOPs on employee turnover as
proposed in hypothesis 2a. This hypothesis suggests that the provision of employee stock options
is negatively related to the provision of ESOPs; i.e. ESOP firms should have lower employee
turnover rates than non-ESOP firms. Although the relationship between ESOP provision and the
percentage change in employees seems to be positive when looking at the estimated coefficients
in all models, these results do not find any satisfactory statistical support; it is just not possible to
assure that the value of the parameters in the underlying regressions is definitively different from

zero. To conclude, my results do not support hypothesis 2a, which therefore must be rejected.
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Table 10: Fixed-effect regressions on the effect of ESOP provision on employee turnover
This table reports the results for the various fixed-effect regression models regarding the relationship between the provision of
ESOPs and employee turnover. The dependent variable of these regressions is the percentage change in the number of
employees, which is a proxy for employee turnover. The key explanatory variable is a dummy for the provision of an ESOP,
which takes value 1 if firm i provides one and value 0 if a firm does not. The coefficients, expressed by B, are measured by
Ordinary Least Squares (OLS) estimates. Fixed effects are used to control for time-invariant characteristics. Model 1 is a
univariate regression model with only the key explanatory variable as a regressor. Model 2 and 3 are multivariate regression
models with various control variables. To control for firm size, In(assets) is added to the model. Furthermore, to control for
profitability and growth opportunities, ROA and Tobin's Q are added (model 2). Model 3 contains year dummies to control for
time effects.

) (2 3
A Emp (%) A Emp (%) A Emp (%)

D_ESOP 0.0364 0.0366 0.0297
(0.87) (0.89) (0.72)

In(assets) 0.0890*** 0.118***
(3.21) (3.50)

ROA 0.0813 0.0465
(0.72) (0.41)

Tobin's Q 0.00406 -0.000497
(0.30) (-0.04)

F-stat 0.757 3.324 2.311
R2 0.3207 0.3390 0.3483
R2 Adjusted 0.148 0.164 0.166
N 465 464 464
Year fixed effects No No Yes

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01

The results are also contradictory to some earlier studies, such as the work of Oyer & Schaeffer
(2005), which predict that the retention of employees is one of the key objectives for firms when
adopting an employee stock option plan. Being able to retain employees will automatically result
in lower turnover rates and lower turnover costs. My results do not support those findings.
However, there may be several reasons why | find no reliable evidence for a negative relationship
between ESOPs and employee turnover. The most important reason might be that the percentage
change in employees is not a reliable proxy for employee turnover. One might argue that this proxy
is disputable, because of the fact that the number of new employees affects the percentage change
in employees, while it does not affect employee turnover at all, which may lead to a distortion.
Suppose a firm has 100 employees in year t and 110 employees in year t+1. In year t+1, the number
of employees has increased with 10%, so the percentage change in employees has a positive value

of 0.10. This might indicate a very low turnover rate, but in fact it only indicates the difference
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between the number of new employees and the number of employees that have left. Two situations,
e.g. one with no employees leaving and 10 new employees and one with 30 employees leaving
and 40 new employees, give the same percentage change in the number of employees. In the first
situation however, the employee turnover rate is 0, while in the second situation the employee
turnover rate is 30%. Given the limitations of my data, the percentage change in number of
employees was the best available proxy. However, it does not preclude these kind of distortions.
My data gives no insight in the impact of these distortions either. Therefore, when interpreting my
results as evidence for no effect of ESOPs on employee turnover, caution should be exercised.

5.2.2 Employee turnover: results per sector

After running the regression models for the entire sample, 1 employ sub-sample regressions to
estimate the relationship between employee turnover and ESOP provision for six sectors separately
(Table 7 Panel A equation 4). The regression results for each sector are presented in Table 11.

Table 11 reports the estimation results of the fixed-effect estimators for the sub-sample
multivariate regression model. For all sectors except transportation, the estimated coefficient has
a positive sign. This suggests that in these five sectors, the provision of an ESOP is associated with
a higher value of percentage change in employees and thus a lower employee turnover rate.
However, none of these estimations has reached statistical significance. This implies that there is
no reliable evidence that the suggested associations truly exist, which is consistent with the
findings for the entire sample.

Something remarkable is the negative sign of the estimated coefficient for the transportation sector,
which indicates that in this sector, the provision of an ESOP is associated with a higher turnover
rate. This is opposite to the effect | expect based on economic theory. However, also this finding
is not statistically significant. Again, the results in this section must be interpreted with caution,

given the possible distortions as explained in section 5.2.2.
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Table 11: Effect of ESOP provision on employee turnover per sector
This table reports the results for the fixed-effect multivariate regression model with year dummies, estimated separately for six
industry sectors (Table 7, Panel A, equation 4). Specifications of the different sectors are reported in Table 2. The coefficients,
expressed by B, are measured by Ordinary Least Squares (OLS) estimates. Again, various control variables are used, which are
In(assets), ROA and Tobin's Q. Note that coefficients for year dummies are not reported.

Resources Manufacture Transport Wholesale Finance Services
1) 2 3) (4) ®) (6)

AEmp (%) A Emp (%) A Emp (%) A Emp (%) A Emp (%) A Emp (%)
D_ESOP 0.0117 0.0110 -0.131 0.0790 0.00716 0.198
(0.08) (0.17) (-0.62) (1.19) (0.07) (1.20)
In(assets) 0.0390 0.242%** -0.296 -0.0126 -0.0475 0.0996
(0.06) (4.61) (-1.30) (-0.05) (-0.67) (0.88)
ROA -0.372 -0.112 1.456 0.0350 -0.658 -0.0206
(-0.64) (-0.82) (1.05) (0.10) (-0.61) (-0.04)
Tobin's Q -0.0545 0.00184 -0.259* 0.0216 -0.0519 -0.0551
(-0.80) (0.10) (-1.84) 0.77) (-0.59) (-1.47)
F-stat 0.518 3.164 0.791 1.097 0.390 2.137
R_2 0.6828 0.3959 0.4696 0.5474 0.4065 0.6828
R_2 Adjusted 0.110 0.216 0.166 0.195 0.0782 0.117
N 15 245 45 33 67 59
Year fixed effects Yes Yes Yes Yes Yes Yes

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01

5.2.3 Effect of ESOP provision on employee productivity

The second measure of labor performance that is assessed in this thesis, is employee productivity.
The relationship between ESOP provision and employee productivity is hypothesized to be
positive (hypothesis 3a). To test this, | employ both univariate and multivariate linear regression
models that have the form of augmented Cobb-Douglas production functions. Specifications of
these models are given in Table 8 Panel B. The dependent variable in all of these models is
employee productivity, measured by the natural logarithm of sales per employee. | follow the same
process as with the employee turnover model. This means that I first employee a univariate model,
in which | regress the dependent variable on the key explanatory variable, which is the ESOP
dummy. In the multivariate models, the dependent variable is additionally regressed on some firm
characteristics, serving as control variables, and year dummies. | also use sub-sample regressions
to test the effects of ESOP provision for six industry sectors separately. In all models fixed-effect

estimators are used to capture time-invariant heterogeneity of the firms.
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Table 12 presents the results for the fixed-effect regressions and reports the estimated coefficients
for each of the models. These are the results for the entire sample. All four models indicate that
the ESOP dummy has uniformly positive coefficients. In model 1, which is the univariate model,
this coefficient is statistically significant at the 10 percent level. This indicates that the provision
of ESOPs is associated with higher sales per employee and thus higher employee productivity. In
other words, firms that provide an ESOP outperform firms that do not provide an ESOP in the year

the provision is reported, as far as sales per employee is concerned.

In models 2 and 3, in which different control variables are added, the estimated coefficients for the
ESOP dummy remain positive and are statistically significant at the 5 percent level. The value of
these coefficients are higher than those estimated with the univariate model. This indicates that,
when control variables are added, the provision of ESOPs is still associated with higher employee
productivity, but that the estimated relationship is more evident and the model is more robust.
When controlling for time effects (model 4), the coefficient for the ESOP dummy takes the highest
value, slightly above the value that is estimated with the basic augmented Cobb-Douglas
production function without ROA, Tobin’s Q and year dummies (model 2). Again, this indicates
that the estimated relationship is more evident and the model more robust, which makes the

estimates more reliable.

Although the applied regression models are linear models, the interpretation of the coefficients
estimated in those models is somewhat less straightforward than in the turnover models. It is
because the dependent variable has the form of a natural logarithm. The estimated coefficient of
0.108 for D_ESORP in the fifth column of Table 12 (model 4), indicates that firms that provide
employee stock option plans have, all else equal, on average 0.108 log points higher sales per
employee in the year they provide these plans. The percentage that corresponds with a log points
coefficient of 0.108 can be calculated as follows: 100 x ¢%198 = 11.4%. In other words, firms that
provide employee stock option plans have, all else equal, on average 11.4% higher sales per

employee in the year they provide these plans.

As a robustness check, I allow for lags in the productivity effects of employee stock option plans.
| assume that it will take at least j years (j= 1) before an ESOP has its effect on employee
productivity. I again run the univariate and multivariate regression models as before, but now with

the lagged value of the natural logarithm of sales per employee as the dependent variable. All other
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variables are held equal. The results of these fixed-effect regression models are presented in Table
13. The estimated coefficients are always positive and statistically significant: in model 1-3 at the
5 percent level, in model 4 at the 1 percent level. The provision of an ESOP is thus associated with
a positive effect on employee productivity in the year after the stock option plan is provided. More
specifically, firms that provide employee stock option plans have, all else equal, on average 17.1%
(=0.158 log points) higher sales per employee in the year after they have provided these plans.
This positive association is consistent with my earlier findings. Therefore, the estimated effects
are considered to be robust.

The findings presented in this section are well in line with the expected effects of ESOPs on
employee productivity as formulated in hypothesis 3a. This hypothesis suggests that the provision
of employee stock options is positively related to employee productivity. The reported estimations
support this hypothesis. My results thus provide support for those authors who also hypothesize a
positive relationship between ESOP provision and employee productivity, such as Sesil et al.
(2002), Sesil et al. (2001) and Morikawa (2012). As well as in their studies, it is however difficult
to sort out the actual mechanism associated with the results. First of all it might be that firms that
have an employee stock option plan perform better “because these firms are also more likely to
manage their human capital better” (Sesil et al. 2002). Furthermore, the results must be interpreted
with caution as far as causality is concerned. Research of this type suffers from endogeneity
problems, so there may be reverse causality. Therefore, the positive relationship does not
automatically mean that ESOP provision causes an improvement in employee productivity.
Moreover, my results are not consistent with Jones et al. (2010), who find no evidence for a

positive relationship between employee stock option plans and employee productivity.
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Table 12: Fixed-effect regressions

on the effect of ESOP provision on employee productivity

This table reports the results for the various fixed-effect regression models regarding the relationship between the provision of
ESOPs and employee productivity. The dependent variable of these regressions is the natural logarithm of sales per employee,
which is a proxy for employee productivity. The key explanatory variable is a dummy for the provision of an ESOP, which
takes value 1 if firm i provides one and value 0 if a firm does not. The coefficients, expressed by P, are measured by Ordinary
Least Squares (OLS) estimates. Fixed effects are used to control for time-invariant characteristics. Model 1 is a univariate
regression model with only the key explanatory variable. Model 2-4 are multivariate regression models, each specified as an
augmented Cobb-Douglas production function. Various control variables are used. Following the Cobb-Douglas production
function, In(assets) and In(employees) are used as measures for capital and labor (model 2). To control for profitability and
growth opportunities, ROA and Tobin's Q are added (model 3). Model 4 contains year dummies to control for time effects.

1) (2 ©) 4)

In(sales/Emp) In(sales/Emp) In(sales/Emp) In(sales/Emp)

D_ESOP 0.0826* 0.107** 0.0964** 0.108**
(1.68) (2.38) (2.19) (2.46)

In(assets) 0.306*** 0.333*** 0.264***
(8.73) 9.12) (6.37)

In(employees) -0.440%** -0.437*** -0.430***
(-8.69) (-8.30) (-8.27)

ROA -0.444%*** -0.399***
(-3.78) (-3.39)

Tobin's Q 0.0273** 0.0273*
(1.97) (1.89)

F-stat 2.719 33.12 21.01 13.39
R 2 0.957 0.966 0.967 0.968
R_2 adjusted 0.945 0.956 0.958 0.959
N 457 457 455 455
Year fixed effects No No No Yes

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01
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Table 13: Robustness check on the effect of ESOP provision on employee productivity
This table reports the results for the various fixed-effect regression models regarding the relationship between one-year lagged
employee productivity and the provision of ESOPs. The dependent variable of these regressions is the one-year lagged value
of the natural logarithm of sales per employee. Again, the key explanatory variable is a dummy for the provision of an ESOP,
which takes value 1 if firm i provides one and value 0 if a firm does not. The coefficients, expressed by B, are measured by
Ordinary Least Squares (OLS) estimtaes. Fixed effects are used to control for time-invariant characteristics. Model 1 is a
univariate regression model with only the key explanatory variable. Model 2-4 are multivariate regression models, each
specified as an augmented Cobb-Douglas production function. Various control variables are used. Following the Cobb-
Douglas production function, In(assets) and In(employees) are used as measures for capital and labor (model 2). To control
for profitability and growth opportunities, ROA and Tobin's Q are added (model 3). Model 4 contains year dummies to control
for time effects.

1) 2 ©)) 4)

In(sales/Emp)_1 In(sales/Emp)_1 In(sales’/Emp)_1 In(sales/Emp)_1

D_ESOP 0.143** 0.154*** 0.142** 0.158***
(2.22) (2.58) (2.38) (2.61)

In(assets) 0.247*** 0.215*** 0.161**
(4.75) (3.78) (2.50)

In(employees) -0.00713 -0.0108 0.000491
(-0.10) (-0.15) (0.01)

ROA 0.0651 0.102
(0.49) (0.74)

Tobin's Q -0.0438** -0.0444**
(-2.58) (-2.46)

F-stat 4.915 13.820 9.583 6.416
R 2 0.9594 0.9659 0.9668 0.9672
R_2 Adjusted 0.946 0.954 0.955 0.955
N 366 363 362 362
Year fixed effects No No No Yes

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01

5.2.4 Employee productivity: results per sector

After running the regression models for the entire sample, 1 employ sub-sample regressions to
estimate the relationship between employee turnover and ESOP provision for six sectors

individually (Table 7 Panel B equation 5). The regression results are presented in Table 14.

For the resources, transport and services sector, the estimated coefficient has a negative sign. This
would imply that in these sectors, the provision of an ESOP is associated with a negative effect on
employee productivity. However, the fixed-effect estimators find that these associations are
statistically insignificant. Reason for this might be that the statistical power of the regressions is
reduced due to the very small sample sizes that are created by splitting up the entire sample into

industry sectors. Since the estimations are statistically insignificant, there is no credible evidence
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that the negative association truly exists. The positive coefficients of the wholesale and finance
sector are statistically insignificant as well, hence there is also no evidence for a positive

relationship between ESOP provision and employee productivity in these sectors.

With regards to the manufacturing sector, | find results that correspond to those found for the entire
sample. The estimated coefficient has a positive sign and is statistically significant at the 5 percent
level. This indicates that in the manufacturing sector, as well as in general, the provision of an
ESOP is positively associated with employee productivity. More specifically, firms within the
manufacturing sector that provide employee stock option plans have, all else equal, on average

18.2% (=0.167 log points) higher sales per employee in the year they have provided such a plan.

Table 14: Effect of ESOP provision on employee productivity per sector
This table reports the results for the multivariate regression model with year dummies, estimated separately for six specified
industry sectors (Table 7, Panel B, equation 5). Specifications of the different sectors are reported in Table 2. The coefficients,
expressed by B, are measured by Ordinary Least Squares (OLS) estimtaes. Again, various control variables are used, which are
In(assets) and In(employees) (following the Cobb-Douglas production function), ROA and Tobin's Q. Note that coefficients for
year dummies are not reported.

Resources Manufacture Transport Wholesale Finance Services

) @ @) (4) () (6)

In(salessEmp)  In(sales’Emp)  In(salessEmp)  In(sales’Emp)  In(sales/Emp)  In(sales/Emp)

D_ESOP -0.0668 0.167** -0.111 0.00360 0.0113 -0.0695
(-0.86) (2.53) (-0.95) (0.09) (0.08) (-0.37)

In(assets) -0.744 0.156* -0.0804 0.0177 0.176** 0.367***
(-2.32) (1.85) (-0.49) (0.10) (2.50) (2.86)

In(employee) -1.590*** -0.247*** -0.590*** -0.460* -0.855*** -0.979***
(-7.90) (-2.99) (-3.78) (-2.04) (-4.82) (-4.95)

ROA 0.603* -0.353** -0.534 0.413 1.698 -0.395
(2.38) (-2.33) (-0.67) (1.52) (1.57) (-0.64)

Tobin's Q -0.0523 0.0488** -0.0321 0.0340* -0.162* -0.00311
(-1.68) (2.51) (-0.38) (2.10) (-1.78) (-0.07)

F-stat 25.36 3.984 5.068 6.789 6.867 4.867
R_2 0.9982 0.9308 0.9922 0.9986 0.9780 0.9691
R_2 Adjusted 0.992 0.910 0.987 0.997 0.966 0.953
N 15 245 40 33 63 59
Year fixed effects Yes Yes Yes Yes Yes Yes

t statistics in parentheses
* p<0.10, ** p<0.05, *** p<0.01
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6. Conclusion

6.1 Summary of main findings

Since the sharp increase in the use of broad-based employee stock option plans in the late 1990s,
an extensive body of literature on the implications of such plans has been developed. Previous
research is mainly focused on the question why companies use ESOPs and whether firms that use
such plans have superior operational performance. In this thesis, | further investigate the
determinants of ESOP provision and its effects on labor performance using new panel data for
German publicly listed firms during 2004-2008. This data set consists of a total number of 466
observations for 95 companies. Using German data allows me to test the universal applicability of
previous findings that are mostly obtained with use of US data.

Because | examine both the determinants and effects of ESOP provision, the empirical analysis in
this thesis is twofold. In the first part, which covers the determinants, | find empirical evidence for
a strong positive relationship between the provision of ESOPs and firm size. The applied logit
models systematically find that firms with a large asset base are more likely to provide an ESOP.
This supports the monitoring costs hypothesis, which states that the use of ESOPs increases with
firm size, since it is more difficult to monitor performance of employees when the firm is large.
Furthermore, my results indicate that firms with high levels of R&D are more likely to use broad-
based stock option plans. | also find that new economy firms are more likely to use an ESOP,
which provides additional support for the positive relationship between R&D expense and ESOP
provision, since those firms are characterized by high R&D intensity. This is consistent with
studies that predict that the impact of incentivized employees is larger when R&D levels are high.
| also find some evidence that the likelihood of using an ESOP is reduced when a firm is highly
leveraged and is increased when a firm has large growth opportunities, proxied by Tobin’s Q.
However, these results must be interpreted with caution, because they are not robust across all
model specifications. In contrast to previous research, I do not find that the provision of ESOPs is

determined by firm risk, liquidity and financing constraints.

The second part of my analysis investigates the effects of ESOP provision on labor performance,
which is measured by employee turnover and employee productivity. First, | find no support for
the hypothesis that employee turnover and ESOP provision are negatively related. After all, the

estimates from all of the applied regression models are consistently insignificant. This is not
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consistent with previous studies that find evidence for retention explanations for the use of broad-
based employee stock option plans. However, a poor choice of proxy might be a reason for the
fact that no relationship is found. Second, | do find empirical evidence for a positive relationship
between the use of broad-based ESOPs and employee productivity. | estimate several augmented
Cobb-Douglas production functions and observe that this relationship is robust across all of these
regression models. My results are well in line with the agency theory, which predicts that employee
stock options align the interests of employees with those of the firm, which results in an

improvement of employee productivity.

6.2 Limitations and future research

Given the new assembled data set and the applied methodology, some limitations to this paper are
apparent. First, annual reports most often give very limited information about employee stock
option plans. For most of the investigated companies, data is lacking for the total amount of stock
options granted, the number of employees participating, exercise prices of the options, a firms
expenses on stock options etc. It is therefore not possible to investigate, for instance, the intensity

with which firms use employee stock options or the costs of providing ESOPs.

Second, there might be other firm characteristics than the ones I incorporated in the logit models
that determine the provision of broad-based ESOPs. Some of those possible predictors are not
included because of lacking data. An example of such a possible determinant is the provision of
executive stock options. Previous research suggests that when using stock options is an effective
way of monitoring the top executives, a firm will use non-executive options more intensively.
Unfortunately, data on executive compensation is not available for the majority of firms in my data
set, so it is not possible to investigate the relationship between the provision of executive and

employee stock option plans.

Third, while I have found empirical evidence for a positive relationship between the provision of
broad-based employee stock option plans and employee productivity, it is difficult to unravel the
underlying mechanism related to this finding. The empirical approach that is used in this study is
not suitable to provide any evidence on how employee stock options affect employee behavior
exactly. Further research is needed to find out if and why employees improve their performance
when they are granted stock options. Furthermore it is not possible to establish a causal relationship

of ESOP provision on employee productivity. Empirical analysis of the type that is used in this
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thesis suffers from endogeneity problems, so there may be reverse causality. Therefore, the
estimated positive relationship does not automatically mean that ESOP provision causes an
improvement in employee productivity. It might be that highly productive employees are somehow
more inclined to adopt a broad-based employee stock option plan.

Fourth, my empirical findings on the effect of ESOPs on employee turnover differ from those
obtained in previous research. A reason for this might be that the percentage change in employees
is a poor proxy for employee turnover. As previously mentioned, this proxy can cause a distortion,
since new attracted employees can affect the percentage change dramatically, while at the same
time the employee turnover rate is not affected at all. However, given the fact that data on
employee turnover or new/leaving employees was not available, using the percentage change in
employees was the most convenient approach. Obviously, a better proxy would be the actual
turnover rate. Another proxy for employee turnover could be forfeited stock options, as proposed
by Carter and Lynn (2004).

An interesting addition to this research could be to investigate the impact of the adoption of broad-
based stock option plans on labor performance. This allows to investigate whether labor
performance actually changes after a firm started to provide employee stock options. My data does
not provide information about the exact year in which the ESOP was adopted. Besides, it is
plausible that most firms already adopted a broad-based employee stock option plan before 2004.
Therefore, to assess whether the adoption of an ESOP results in superior labor performance, an

extension of the data set with earlier years is needed.

In this thesis, | focused on the determinants and effects of broad-based employee stock option
plans. There are, however, other kinds of incentive-based compensation, such as profit sharing
plans and bonus plans with cash payments to employees. It could be valuable to look at other types
of incentive-based compensation schemes as well. More specific, it could be of interest to compare
different features of the various compensation forms, to test which one of them is the most
preferable. It might for instance be that those other forms improve labor performance even more

or that they are less costly then ESOPs.
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Appendix

Table 1: Hypotheses
This table provides a summary of hypotheses regarding the determinants of the provision of employee stock options,
proposed in section 2.5. These hypotheses are based on past research, discussed in the literature review, and are
examined with logistic regressions.

Hypothesized Proxy Predicted Literature

determinant association

Hla: Firm size Total assets, Number of employees  + Core et al. (2001), Sesil et al.
(2001)

H1b: Firm's leverage Book leverage - Core et al. (2001), Yermack
(1995), Uchida (2006)

Hic: Liquidity Current ratio - Ding et al. (2001)

H1d: Growth Tobin's Q, Market-to-book ratio + Sesil et al. (2005), Frye

opportunities (2004) and Ding et al. (2001)

Hle: Firm risk Annual stock volatility + Spalt (2013)

H1f: Financing Interest coverage + Kedia & Mozumdar (2002)

constraints

H1g: Type of industry / R&D expense, dummy new + Lazear (2004) and Ittner et al.

R&D Expense economy (2003)

Table 2: Distribution per sector
Panel A reports the number of observations within seven different sectors. The sectors are categorized according to
the Standard Industrial Codes (SIC Codes) and companies are assigned to these sectors. Panel B reports the number
of ESOP grants per sector.

Panel A: Number of observations per sector

Sector SIC Code N
Resources <2000 15
Manufacturing 2000-3999 245
Transportation and Public utility 4000-4999 45
Wholesale and Retail 5000-5999 35
Finance 6000-6799 70
Services 7000-8999 65
Public Administration 9100-9729 0
Total 475

Panel B: Number of ESOPs per sector

Sector Sic Code N
Resources <2000 9
Manufacturing 2000-3999 83
Transportation and Public utility 4000-4999 29
Wholesale and Retail 5000-5999 12
Finance 6000-6799 34
Services 7000-8999 24
Public Administration 9100-9729 0

Total 191
Percentage of listed firms with ESOPs 40.21%
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Table 5: Employee and ESOP statistics
This table reports summary statistics of employee related variables. The variables In(Emp) and In(Sales/Emp) are the
natural logarithms of total employees per year and sales per employee. D_ESOP is a dummy variable for the provision
of employee stock options, with value 1 if firm i provides employee stock options in year t and with value 0 if it does
not. ESOP n shares reports the number of shares awarded within the employee stock option program, ESOP n
employees reports the number of employees that took part in the program.

N mean min median max sd
Employees 466 47222 59 10169 536350 90887.55
In(Emp) 466 9.33 4.08 9.23 13.19 1.85
A Emp 465 1145 -88800 244 156135 11298.34
A Emp (%) 465 0.05 -0.68 0.03 0.90 0.16
Sales/Emp 466 399 42 237 4750 580.60
In(Sales/Emp) 466 5.57 3.74 5.47 8.47 0.80
D _ESOP 475 0 0 0 1 0.49
ESOP n shares (mill) 105 855.73 2.57 297.56 15000.00 2503.80
ESOP n employees 36  17479.11 389 14450 78000 17297

Table 9A: Odds ratios for the multivariate logit models
This table reports the odds ratios that correspond to the various multivariate logistic regression models on the
determinants of ESOP provision. The values of the odds ratio for each variable are reported for all six models.

@) @ ©) Q) ®) (6)
In(assets) 1.998 3.434 2.049 3.647 2.184 3.947
Leverage 0.936 0.980 0.932 0.963 0.931 0.965
Volatility 2.059 1611 3.759 3.860 2.996 3.788
TobinsQ 1.404 1.208 1.381 1172 1.380 1.146
MtBratio 0.979 0.892 0.995 0.922 0.976 0.933
Int. cov. 0.999 1.299 0.999 0.999 0.998 0.999
Cur. Ratio 1.000 1.303 1.307
RD/Sales 1.073 1.066 1.045
D NE 4.633 2.700
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