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Essays in Applied Econometrics

Rifat Ozan Senturk, Ph.D.
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Supervisor: Stephen J. Trejo

This dissertation consists of three essays in applied econometrics that analyze the
strategic interactions between individuals and institutions. The first chapter examines the
relationship between employee benefits and the performance of startups. Using national
longitudinal data on startups, I find that an increase in the share of employee benefits in
total compensation packages leads to increased productivity of startups. Results indicate
that a 10 percent increase in the share of employee benefits leads to an increase ranging
from 1.5 to 3.9 percent in productivity even if the returns to the employee benefits are
heterogeneous across startups. I also find that an increase in the share of employee benefits
increases the chance of survival of startups.

The second chapter investigates the dynamics of employee screening and
transitions from temporary to permanent employment. I analyze unique German data that
contains specific information about the dynamics of the transition from temporary to
permanent employment, | find that employers screen the abilities of employees only before
they hire them. I find no evidence that employers screen the cognitive ability of employees

during temporary employment.
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The third chapter examines the relationship between housing prices and the
availability of curbside parking. Using a policy change in Istanbul as a quasi-experiment,
this chapter explores the effect of Istanbul’s switch from informal and free curbside parking
to formal and paid curbside parking on housing prices. In a differences-in-differences
model coupled with a propensity score matching, we find that an exogenous change in the
availability of parking leads to a statistically significant decrease in house prices. We
estimate that house prices per square meter decrease by 13 percent in the neighborhoods
where the city starts charging curbside parking spaces. However, rents stay the same

compared to the other neighborhoods.
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Chapter 1

Effects of Employee Benefits on the Performance of
Startups

1.1 Introduction

Do Human Resource Management (HRM) practices increase productivity of firm?
Among these practices, what are the effects of a change in compensation practices,
particularly employee benefits on productivity? Although it is believed that HRM practices
have positive effect on productivity (e.g., Bloom and Van Reenen, 2011), the evidence is
weak. Previous studies suffer from limited data and identification problems. There has been
even less evidence about the impact of a change in compensation practices and employee
benefits on productivity. Using data from a unique nationally representative sample of
startups (the Kauffman Firm Survey (KFS)), I examine the effects of a change in the share
of employee benefits in the total compensation package on the productivity of startups. |
find that an increase in the share of employee benefits lead to increased productivity even
if the returns to the employee benefits are heterogeneous across startups.

This study focuses on startups for two reasons. First, startups are the main driving
force of net job creation in the U.S., even during the 2008 crisis (Haltiwanger et al., 2012).

Second, startups are more likely to exhibit greater variation of compensation practices than



the established firms. This allows precise estimation of the effects of employee benefits on
productivity, and better allows us to observe how firms implement their employee benefits.

To examine the effects of employee benefits on productivity, first, I estimate a labor
augmented Cobb-Douglas production function in which the share of employee benefits is
incorporated with the two-step estimation approach designed by Black and Lynch (2001).
This method allows me to address the biases that result from time-invariant unobserved
startup heterogeneity and the endogeneity of capital per employee. Second, in order to
avoid endogeneity problems that may arise because I use the share of employee benefits as
an explanatory variable, in a control function approach, I use cross state and time variation
in state income tax rates as an instrument for the share of employee benefits. Unlike
conventional IV methods, the control function approach allows me to address the bias that
results from the heterogeneous returns to employee benefits across startups. It allows to
recover average treatment effect when startups select on the basis of unobservable
heterogeneous returns. I find that a 10 percent increase in the share of employee benefits
in the total compensation package leads to an increase ranging from 1.5 to 3.9 percent in
productivity.

The present study makes three novel contributions to the literature. First, it is one
of the few papers that examine the effects of HRM practices on the startup performance,
and to my knowledge it is the only one that looks specifically at the effects of compensation
practices and employee benefits on the productivity of startups. Second, novel estimation
strategy successfully allows me to identify the effects of employee benefits on productivity.
Third, it addresses most of the limitations in the previous work on the effects of HRM
practices on the productivity of the firm such as unobserved heterogeneity, endogeneity of

capital and employee benefits and heterogeneous returns to these benefits across startups.



1.2  Conceptual Framework

Before examining the effects of employee benefits on the productivity of startups,
it is useful to discuss why we might observe increased productivity in the first place and if
this is the case, why all other startups do not follow this pattern. Because wages and
employee benefits are normal goods, there exists a point where an average employee is
willing to exchange wages for benefits. Such an equilibrium point is determined by the
valuations of wages and employee benefits of the average employee.! Because the
employee benefits are not taxable but wages are,>? an average employee might value a
marginal increase in benefits more than an additional dollar in wages for some
compensation mixes. For example, Royalty (2000) finds that a marginal dollar spent on an
observable facet of health insurance is valued significantly more than one dollar in wages.
Thus, total utility derived from the compensation mix would increase if the average
employee values an additional dollar in employee benefits more than a dollar in wages
when the total compensation (wages and costs of benefits) is constant and the share of
employee benefits is increased.3 Moreover, assuming the employees in startups have the
same preferences for employee benefits as employees in established firms do, it is plausible
to think that an average employee in a startup would value an increase in the share of
benefits more than a wage because the average share of benefits is nearly 10 percent in the
KFS sample with the maximum of 22 percent. On the contrary, established firms offer
significantly higher shares of benefits in their total compensation packages. Figure 1.1

shows that small firms (with fewer than 100 employees) allocate 25 percent of their total

1 Woodbury (1983), Woodbury and Hamermesh (1992) construct prices for wages and employee benefits
separately to analyze the trade-off between them.

2 In this study I exclude the employee benefits, which are mostly taxable such as paid vacations, paid sick
days.

3 Carrington et al. (2002) show that non-discrimination laws limit the variation in the amount of employee
benefits offered to employees. As a result, most of the benefits are offered to all employees. Thus, even if
some employees do not value benefits, the net gain of offering benefits to all employees could be positive.

3



compensation for employee benefits while large firms (with more than 500 employees)
allocate up to 35 percent. It is also possible that employees value an increase in benefits
more than wages because they attach a symbolic value to them as in Akerlof's (1982) gift-
exchange models and the social exchange theories in sociology literature (see Rhoades and
Eisenberger, 2002). For example, Wagner and Harter (2006) find that employees who feel
that their managers/supervisors care about them are more satisfied with jobs, less likely to
quit, and work harder. The increased utility from a compensation mix with larger share of
employee benefits creates a utility difference between the job and outside jobs with the
same total compensation. This would increase the overall attractiveness of the job.# Thus,
first, the startup could choose from a larger applicant pool, which could enable it to choose
more productive employees (Ippolito, 2002). Second, the possibility of losing the more
attractive job makes the employees put forth adequate effort (Shapiro and Stiglitz, 1984).
Third, the startup could enjoy a lower job turnover rate, which would increase the
efficiency (Allen and Clark, 1987; Gruber and Poterba, 1994). As a result, the productivity
of the startup might increase because of an increase in the share of employee benefits in
the total compensation.>

Although the objective of this study is to determine if employee benefits increase
productivity, one might want to know why some startups do not offer such benefits to their
employees if this is the case. Several explanations have been offered in the literature. First,
owners/managers of some firms might have limited information about the advantages of
employee benefits (Ichiniowski et al., 1997). For example, recent data analyzed by Fronstin

and Helman (2000) show that 37 percent of small business owners are unaware that the

4 The distinction between attractive jobs and others is similar to the "dual-labor market theory" by Doeringer
and Piore (1971).

3> Some studies consider the changes in the HRM practices as a "good management" practice, and thus a
partial technological change (see Bloom and Van Reenen, 2011). If this interpretation is true, we would again
expect to see an increase in productivity.

4



federal government does not tax health insurance when employers provide it to their
employees. Because 55 percent of the owners in the KFS sample have no previous
entrepreneurial experience and 25 percent have less than 5 years of overall experience, it
is possible that they have limited information about the advantages of employee benefits.®

In addition, a survey of 220 "INC 500 Businesses" (an annual list of 500 fastest
growing private company in the U.S.) shows that 51 percent of the firms had no business
plans when they started the company (Shuman and Seeger, 1986). This suggests that many
entrepreneurs have limited information and planning when they start their businesses,
including their strategy for employee benefits.

Second, like any other endogenously chosen organizational practice, it might take
time to determine the best use of employee benefits. Owners/managers of the startups
might observe the related industry and its practices, or experiment with employee benefits.
Also, based on an employer survey, Salisbury and Ostuw (2000) show that uncertainty
about the steady flow of revenue and the chances of survival are major factors that prevent
firms from offering benefits. Thus, the likelihood of offering employee benefits increase
with the age of the firm. Figure 1.2 supports this possibility that the median share of
employee benefits among startups in the KFS sample has increased from 2004 to 2011.

Third, there are significant differences in employee benefits across industries and
firm sizes. Figure 1.3 shows the variation of share of benefits in the total compensation
across various industries. There are two main reasons for this variation: first, the expected
returns from employee benefits, and second, the costs of benefits, vary across industries

and firm sizes. For example, the food services industry (NAICS code: 72) is one of the

6 There are significant differences between the benefits offered by startups run by owners with previous
entrepreneurial experience, on the one hand, and no entrepreneurial experience, on the other. Among the
firms with startup capital of less than 100K, the owners with previous startup experience offer on average
2.27 benefits while others offer only 1.66 benefits. Also, owners with more than 5 years of experience offer
1.97 benefits while others offer only 1.37 benefits.

5



worst industries in terms of benefits because most of the firms hire part-time employees
and mostly pay minimum wage, which leaves no room for employee benefits. Also, Figure
1.1 shows the average shares of employee benefits for different firm sizes. There are
significant differences between big firms, medium firms, and small firms. This is because
of the different costs for different sizes of firms. For example, economies of scale allow
big firms to buy cheaper insurance policies than small firms; also their administrative costs

are lower.

1.3 Literature Review

Employee benefits have become a crucial part of compensation packages. Starting
from 5 percent in the 1950s, it has reached to more than 30 percent of total compensation.
Moreover, the increase has not resulted from a decrease in real wages nor has it been
dominated by a specific type of firm. The real financial value of benefits has increased
steadily and the increase is common to different types of firms. Figure 1.4 shows the
increase in the real value of employee benefits for three different firm sizes between 1990
and 2013. For the large firms, the real hourly cost of benefits has increased from $6.12 to
$8.68; for medium sized firms it has increased from $3.82 to $5.21; and for small firms the
change is from $3.31 to $3.71. Yet, the subject has not attracted the attention it deserves
from the economics literature. Previous studies focus on employee preferences on benefits
and sorting based on the employee benefits, but not on the possible effects on the
performance of the firms (see Oyer, 2008; Royalty, 2000).

A handful of studies analyze the effects of some benefits on labor outcomes, such
as job turnover, absenteeism, and satisfaction (see Allen and Clark, 1987; Madrian, 1994;

Gruber and Poterba, 1994; Dale-Olsen, 2006; Saltzstein et al., 2001). Although the changes
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in these labor outcomes might help to increase productivity of the firm indirectly, my
approach is to estimate the overall effect on productivity directly by estimating a
production function similar to Bartel (1994), Dearden et al. (2006).

A closely related study to mine is Dale-Olsen (2007). Using Norwegian data, he
finds that fringe benefits and productivity are positively correlated. The present study
differs from his paper in several aspects. First, he assumes homogenous returns to fringe
benefits. However, if the employer believes that the expected benefits outweigh expected
costs, then he might offer these benefits. Because the costs and the expected benefits are
quite different across different-sized firms, it is not plausible to assume homogenous
returns. Instead, with a control function approach, I address the bias that results from the
heterogeneous returns to benefits by modeling the decision of offering employee benefits.
Second, the fringe benefits that he considers are quite different than the ones I consider in
this paper: the most common benefits in the U.S., such as health insurance, retirement, life
insurance, disability benefits have already been offered by nearly all firms in Norway. This
explains why he uses other types of benefits like extended paid sick days or vacations. On
the contrary, I exclude such benefits because they are not tax exempt. Third, where I focus
on startups, Dale-Olsen (2007) focuses on larger firms with at least 10 employees.

The present study builds upon the few studies that examine the HRM practices in
startups. In the literature, Doeringer et al. (1997) examine the adoption of Japanese HRM
practices by American startups to understand what type of startups are more likely to
implement these practices. Similarly, Litwin and Phan (2013) examine the likelihood of
offering health insurance and retirement plan for startups. However, neither of these studies
examines any effects of HRM practices on startup performance.

The present study also contributes to the general understanding of the effects of

HRM practices on productivity. In that sense, it builds upon the seminal papers including
7



Huselid (1995), Huselid and Becker (1996), Cappelli and Neumark (2001), Black and
Lynch (2001). Although these studies address important biases in the estimation, none of
them address the biases that result from the endogeneity of HRM practices and
heterogeneous returns to these practices. In this sense, the present study differs from them.
In addition, I specifically focus on employee benefits, which have not been analyzed in the
literature in the context of HRM practices.

One related paper to mine in terms of econometric methodology is Bauer (2003).
Using German data, he uses a similar control function approach to estimate the effects of
High Performance Work Organizations (HPWO) practices on productivity. He uses the
incidence of HPWO practices in the U.S. as an instrument for the similar HPWO practices
in Germany. However, unlike this paper, his instrument in the control function approach
does not explicitly help to model the selection process into the implementation of such

practices in addition to the cross-country differences.

1.4 Data

This paper uses the longitudinal data from the Kauffman Firm Survey (KFS).” The
KFS is the biggest source of information about startups in the U.S. It provides detailed
financial information including compensation, capital and revenues. The survey started in
2004 and it has seven annual follow-ups. To be eligible as a startup, KFS requires firms
not to have an employee identification number (EIN) or a schedule C income or a legal
form before 2004. The eligible business should not have paid unemployment insurance or
federal taxes before 2004. The business should also have fulfilled at least one of these

criteria in 2004. 4,928 startups responded positively to the data collection process with a

7 For more information about the Kauffman Firm Survey, see Ballou et al. (2008).
8



weighted average response rate of 43 percent. The response rate is reasonably higher than
many studies in the HRM literature (see Huselid and Becker, 1996). In addition to the
higher response rate, it is a representative sample of startups in the U.S., unlike previous
studies, which are mainly based on specific industries or firms.8 The panel structure of the
sample makes it possible to address econometric problems such as unobserved
heterogeneity. Because most of the startups are prone to fail, the attrition bias might cause
problems in the estimation. To deal with this problem, I use the estimation approach in
Olley-Pakes (1996) in Section 1.7.2.

During the seven follow-ups, 44 percent of the startups have exited the sample
either because of firm closures, mergers, acquisitions or simply because they have refused
to participate at one point. Refusal rate is about 14 percent during the follow-ups. Probit
analysis of the characteristics of the startups that refuse to respond exhibits no significant
pattern with respect to their industries. In the seven years since 2004, 26 percent of the
firms permanently closed; four percent of them have been acquired or merged with another
firm.

After removing the firms that refused to answer at one point, there remain 19,795
observations. I drop the observations with missing revenue, capital, and number of
employees. Because the focus of this paper is employee benefits, I also remove the firms
with zero employees. Of the remaining observations, 1,496 observations are for the exit
periods of the firms. At the end, the analyzed sample has 5,772 remaining number of

observations of 1,577 startups. To calculate the per capita variables such as average

8 The KFS oversamples the high technology firms. The largest industry, with nearly 25 percent of the total,
is the professional, scientific, and technical services (NAICS code: 54); the second largest industry is the
retail trade with nearly 11 percent (NAICS code: 44-45); the third largest industry is manufacturing with
nearly 10 percent. (NAICS code: 31-33) All other industries comprise less than 10 percent. Therefore,
sampling weights provided in the dataset are used in the estimation to take the oversampling of high
technology firms into account.

9



revenue, cost, and capital, I only consider the full-time employees. The omission of part-
time employees should not affect the results because it is already rare to offer benefits to
part-time employees, especially in startups. For example, only in 372 out of 5,772
observations in the KFS health insurance is offered to part-time employees. Also, the
average number of part-time employees per startup is close to one, which would limit the
effect of their omission from the analysis. The present analysis uses the unbalanced data in
the sample. Missing variables do not seem to cause significant differences in the
distribution.

In this paper, | use the confidential version of the KFS, which is available to
researchers through a secure data enclave provided by National Opinion Research Center
(NORC). To assign some characteristics of the owners to the firm such as education,
experience, gender, and race, | use two different options. In the first option, the primary
owner who has the largest share gives his characteristics to the firm. In the second option,
| use the weighted average of relevant variables among the owners. Results are similar and
| only report the first case.

Following Haltiwanger, Lane, and Spletzer (1999), | use log of revenue per
employee as a proxy for labor productivity as the dependent variable in the analysis. |
adjust other financial variables including compensation (wages and costs of benefits),
capital etc. per employee as well.® For the main explanatory variable in the regression, the

KFS provides eight main separate binary variables of benefits with an additional column

9 Foster, Haltiwanger, and Syverson (2008) find that the revenue based productivity calculation, which is the
most common approach in the literature, might understate the degree of dispersion, particularly for newer
firms.

10



of other benefits. The main benefits are: health insurance, retirement, paid sick days, paid
vacations, stock options, bonuses, tuition reimbursements, and flexible schedule.10

| also decompose other benefits and extract the life insurance, short and long term
disability benefits to use in the estimation. Following Frazis and Loewenstein (2013), |
impute the costs of employee benefits by using Employee Compensation Index (ECI) of
National Compensation Survey (NCS). ECI is based on a large survey of 18,000
occupations in 4,500 private non-farm firms. ECI is a weighted sum of compensation costs
including wages and various benefits separately for different industry and firm sizes. In the
present analysis, the average share of the costs of given benefits in the total compensation
for given firm size, and industry is retrieved from ECI data and assigned to the binary
variables indicating whether that specific benefit is offered to the employee. This way, |
create the share of employee benefits in the total amount of compensation for each firm-
year observations and therefore the value of benefits are comparable to value of wages.1

The instrument, the state income tax rates for the average employee in the KFS
sample, is retrieved from the NBER's Taxsim database. The instrument is based on the

average employee's income in the KFS sample, and it varies across states and time.12

1.5 Econometric Model

To analyze the impact of employee benefits on the productivity of startups, I

estimate the following labor augmented Cobb-Douglas production function:

10 Because paid sick days and paid vacations are tax exempt from the employee's income, | exclude them
from the estimation. Flexible schedule is also excluded because it is not possible to quantify its financial
value.

11 A similar approach to use share of benefits as a part of total compensation is used in Wadhwani and Wall
(1991), Dale-Olsen (2007), Woodbury (1983), Woodbury and Hamermesh (1992).
12 For more information please check: http://users.nber.org/~taxsim/} | present the detailed information
about the variables in Table 1.1.
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Yie =B +vkie + 6Xie + a;Sie + uyt (1.1)

where Y;; is the log of revenue per employee, k;; is the log of capital per employee, and
S;; is the share of employee benefits in the total compensation. In addition to the total
compensation (wages and cost of benefits), vector X;; includes explanatory variables
related to the primary owner and the characteristics of startups. Subscript i is used for
startups; subscript t is used for time periods. | also include state and industry variables in

the regression.

1.5.1 Homogenous Returns

In this section, I suppose that the returns to employee benefits are constant across
startups. Even if I make this assumption, estimating the equation (1.1) is challenging due
to several potential biases. These biases might arise through unobserved time-invariant
startup heterogeneity, endogeneity of capital per employee, exit of inefficient startups, and
measurement error. If [ take the first differences of equation (1.1), the bias caused by the
time-invariant startup heterogeneity would be removed. However, this would also remove
the important time-invariant characteristics of the startup and its owners. Therefore, I
follow the literature and employ the two-step approach described in Black and Lynch
(2001). Briefly, I estimate the production function in step one with fixed effects and then
calculate the total factor productivity. Then, I regress the averaged component of this
residual over time on the employee benefits. In the first step, I estimate the production
function in two different ways. The first approach is the within estimation, which addresses
the bias that results from the time-invariant unobserved heterogeneity; the second approach

is to use lagged values of capital per employee as instruments in the GMM estimation,
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which additionally addresses the bias that results from the endogeneity of capital per
employee and measurement error. I also include year-industry dummies to the estimation
that would allow for different trends for each industry.1® Then I generate the following

predicted values:

?it —Vkit = B+ 6Xie + a;Sir + uyt (1.2)

Then | average this value over the years to have an estimate of the time-invariant residual
for each startup.

In the second step, I project this average residual on the share of employee benefits,
total compensation (wages and costs of benefits) and other characteristics of the startup in
addition to the macroeconomic indicators and year-state-industry dummies.

Unobserved startup heterogeneity might create a bias if firm-specific time-invariant
part of the error, u;;, is correlated with the explanatory variables such as capital per
employee, k;;. For larger and established firms, the bias is expected to be upwards.
However, for startups, which have lower levels of capital per employee at the beginning
because of the limited time for capital accumulation through time, the direction of the bias
is a priori unclear. It is possible that startups with more-than-average capital recruit better
managers and better employees, which would lead to more productivity, thus upward bias.
On the other hand, the managers of startups with less-than-average capital may be more
risk-seeking and creative than the average manager, especially in management practices,

and this could lead to more productivity. This would create a downward bias.

13 Related studies that estimate the impact of Human Resource Management practices on productivity such
as Bloom and Van Reenen (2007) also follow this approach.

13



Endogeneity of capital per employee can also cause bias for the estimates.
Successful firms that accumulate more capital could create upward bias. It is less likely
that startups facing negative shocks increase their capital. Thus, we expect a positive bias.
However, it has been shown that measurement error in capital could also create downward
bias (see Black and Lynch, 2001). Because I construct the measure for capital stock, a
significant measurement error is possible. As a result, direction of the overall bias is a priori
unknown.

Although the two-step approach addresses the biases that result from the
unobserved time-invariant heterogeneity and endogeneity of capital, it does not address the
bias that results from the endogeneity of employee benefits in the second step. As Nickell,
Nicolitsas, and Patterson (2001) show that firms facing negative productivity shocks are
more likely to take risks and more likely to change organizational structure. This would
create a downward bias for the estimates of employee benefits. It is also possible that a
positive productivity shock might increase the likelihood of implementing a change in
compensation practice. However, to my knowledge, there is no evidence of this in the

literature. I am going to address the endogeneity of employee benefits in the next section.

1.5.2 Heterogeneous Returns

In this section, I relax the assumption of homogenous returns to employee benefits.
Such relaxation is necessary because expected returns and costs for changing employee
benefits policies are quite different across startups. There are several reasons for this
difference. First, Datta, Guthrie, and Wright (2005) point out that the implementation of
HRM practices significantly depend on various industry characteristics, which creates a

great variation of HRM practices across industries. This finding is consistent with Figure
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1.3, which displays the differences in terms of the average share of employee benefits
across various industries. Second, economies of scale make the costs for employee benefits
significantly different between big firms and small firms not only in terms of cheaper
policies, but also through lower administrative costs. For example, Figure 1.5 shows that
the average premium cost for health insurance is significantly different for firms with fewer
than 10 employees. Third, there can be tax advantages or regulations in various states that
changes the cost of offering employee benefits. Fourth, competition and norms about
fairness as shown by Akerlof and Yellen (1984) in a given industry or state could change
the expectations toward benefits. That is why expected returns and costs for employee
benefits could have a great variation for startups causing the coefficient a; not to estimate
the average returns for all startups. Owners select into different degrees of employee
benefits based on the heterogeneous returns to employee benefits.

To illustrate this, consider the coefficient, a; from equation (1.1). If we relax the
assumption of homogenous returns we can write it as @ + ; where a@ = E(a;). Then we
can rewrite the equation as:

error;

Yie = B + 68Xt + a8y + uye + Sie(a; — @) (1.3)
Y

If startups with above average returns, when ;> 0, offer more benefits then we would
expect an upward bias. However, if many startups with below-average returns offer more
benefits only because of lower costs, changes in tax advantages or negative shocks, we
would observe a downward bias. Depending on which of these groups dominate the
sample, heterogeneity in returns to employee benefits could lead to upward or downward

bias.
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Conventional IV estimates would be generally inconsistent and fail to identify the
average return to employee benefits if E(S;:y;|z;;) depends on z;, where z; is the
instrument for employee benefits. To solve this problem, I follow a control function
approach. It allows to recover average treatment effect when startups select on the basis of
unobservable heterogeneous returns. On the contrary, conventional IV method would be
able to recover only LATE for a specific subsample that comply with the assignment
caused by the instrument. It is not possible to identify which startups comply and which do

not.

1.5.2.1 Identification

If the choice of employee benefits is based on firm-specific expected returns, which
are unobservable to the econometrician, then the nature of the selection into the employee
benefits should be taken into account explicitly. Basically, it means that conditional mean
of the error, u;; and unobserved heterogeneity in returns, 1; need to be modeled and added
into the productivity estimation in (1.1).

Following Blundell and Costa Dias (2009), I suppose that the choice of employee
benefits depends on the information summarized by the observables z;;, S;¢, Xj+ and the

unobservables v;; as follows:

Sit = [ (Zit, Xits Vit) (1.4)

If S;; is continuous and decision rule f(.) is known and invertible, then S;;, X;;, z;; are
sufficient to identify v;;, which means that conditioning on v;; would be the same as
conditioning on observables. For consistent estimation, the following assumptions are

needed:
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A.1. The instrument, z;;, state tax rates for the average employee in the KFS, should
affect the decision to change the share of employee benefits in the total compensation
package. Such a relationship has been documented in the literature. Woodbury and
Hamermesh (1992) show that the demand for benefits is responsive to changes in tax price
of benefits. In addition, Long and Scott (1982) show that increasing tax rates lead to the
increased use of non-wage compensation. Gentry and Peress (1994) give supporting
evidence that when employers decide to offer benefits, they respond to tax incentives.
Finally, Royalty (2000) finds that an increase in the tax rates increases the chances that the
employee is offered health insurance. Table 1.2 presents evidence in favor of the
relationship between state tax rates and the share of employee benefits. Results from the
first stage regression indicate that a 10 percent increase in state tax rates is associated with
a statistically significant modest 0.3 percent increase in the share of employee benefits.

A.2. Conditional on vy, S;+ would be exogenous in (1.3). This means that after
controlling v;;, we would have all information about the firm's decision process on offering
benefits. This assumption is the main difference between conventional IV and the control
function approach.

A.3. Conditional on vy, z;; is independent of u;; and ;. This is the usual exclusion
restriction. As Blundell and Costa Dias (2009) shows the following conditions are

sufficient for assumptions A.3. and A.2.
ETwit|vie, Sits Xit» Zie] = E [wielvie] = hy(vir) (1.5)

Ela + Y;lvig, Sie, Xie, zie) = a + E[Y;]vi] = hy (Vi) (1.6)
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Exclusion restriction assumption requires that the state tax rates should only affect the
productivity through its effect on the share of benefits. However, Royalty (2000) warns
that the unobservable state specific factors could be correlated with state tax rates. If
startups that consider employee benefits crucial, establish in states with favorable tax laws
for employee benefits, then the exclusion restriction might fail. To circumvent this
problem, | add state fixed effects, state level unemployment rates and state's unemployment
benefits to the estimation to capture the unobservable state characteristics that might be
correlated with state tax rates. Additionally, following Royalty (2000), | compare the effect
of state tax rates on the likelihood of receiving tax exempt health insurance to the not tax
exempt paid sick days to see if the state tax rates on other unobservable state characteristics
determine the likelihood of receiving these benefits. Results in Table 1.3 confirm that state
tax rates are associated with health insurance but not with paid sick days. This confirms
that controlling state fixed effects is sufficient for consistent estimation.

In addition to the unobservable state characteristics, if the income tax rate faced by
the average employee is correlated with other taxes that affect input prices such as capital,
exclusion restriction might fail. However, Besley and Rosen (1999) show that consumers
bear the burden of the taxes that affect input prices. For some commodities, the after-tax
price increases exactly by the same amount of tax. Taxes on other commodities are over-
shifted; that means a $1 increase in tax leads to more than a $1 increase in its price.
Chouinard and Perloff (2004) support this finding. They find that consumers bear the entire
burden of state-specific gasoline tax changes. So, even if there is some relationship between
income tax rates and other taxes that might affect input prices of the firm, the cost of this
increase is reflected to the consumers. If firms had believed that their sales would be

affected when taxes cause an increase in prices, thus revenues, they would have covered
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some portion of the costs of the tax. Based on the evidence, therefore, it is likely that tax

rates affect the dependent variable only by its effect on employee benefits.

1.5.2.2 Implementation of the Model

Consider this equation:

E[Yielvie]l = B + aSit + SitE[Y;|vie] + E [ |vie] (1.7)

Briefly, in the control function, E[u;;| vi:]=E[ w;it|Sit, Zie, Xie] 1S explicitly included in the
regression function and the return ; is specific as a function of (z;;, X;;, S;;). We can
estimate it in a 2-stage process. In the first stage, S;; is regressed on all observable variables
(X;t,2;c) and the residuals 0,; is obtained. In the second step, | add residuals and their
interaction with S;; in the regression. Conditional on these assumptions, the coefficient a
would is expected to reflect the average effect of employee benefits on productivity where
returns are heterogeneous.

To illustrate the implementation, assume that the S;; is written as follows:14

Sit = o + 1 Xit + Uz + Uy (1.8)

Then the conditional mean for the error, u;; and the unobserved heterogeneity, i; can be

written as:1°

14 As Dustmann and Meghir (2005) state, | do not need to assume linearity for identification if the instrument
takes at least many discrete values so that it satisfy rank condition, and the conditional means only depend
on residuals, not on instruments or variables.

15 Similar to Dustmann and Meghir (2005), | do not assume any functional form for residuals. They are only
derived from the OLS regression.
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E(uitlzipvir) = pog E(Wilzivie) = Syt (1.9)

And they can be plugged in equation (1.7). Then, I test if S;; is indeed endogenous by an
F-test of p =0, & = 0 It's rejected. Based on this, coefficients p and € allow us to analyze

the importance of omitted variable bias and the selection bias in OLS estimates.

1.6 Results

In this section, | present the econometric results concerning the effects of employee

benefits on the performance of startups.

1.6.1 Who Offers the Employee Benefits?

In Section 1.5, I discuss various sources of bias for the estimates. The direction of
the overall bias a priori is not clear. Thus, | start investigating the effects of employee
benefits on the performance of startups by examining the characteristics of startups that
offer employee benefits to their employees. | conduct a probit regression using the binary
variable indicating whether the startup offers any employee benefits as the dependent
variable. In what follows, | describe the independent variables used in the regression. The
decision to offer employee benefits depends on the characteristics of primary owners.16

Educated or experienced primary owners may know the advantages of employee
benefits better. In section 1.2, I present the preferences towards benefits between these
different groups of owners with or without education and experience. To capture the effect

of these owner characteristics on the likelithood of offering employee benefits, I add

16 The majority of startups in the sample are owned by a single owner. Hence, the characteristics of the
primary owner are important determinants for the decision to offer employee benefits.
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dummy variables indicating whether the primary owner is college educated and if he has
previous entrepreneurial experience in addition to the standard experience variable.

Moreover, in a related literature, it has been shown that firms using modern
information and high technology are more likely to implement organizational changes (see
Caroli and Van Reenen, 2001; Athey and Stern, 1998). To see if high technology startups
are more likely to offer employee benefits, I add a count variable showing the total number
of copyrights, trademarks, and patents of the startup.

The performance and resources of the startups are other factors that might affect
their decisions to offer benefits. More resourceful startups such as high technology startups
in Silicon Valley may take the risks easily and experiment on different compensation
practices including the changes in benefits. Or, primary owners who believe that their
startups have competitive advantage in the industry, hence, would be successful in the
future could consider offering benefits more seriously. To control these effects, | add
variables showing the capital per employee, total compensation per employee (wages and
costs of benefits), and a dummy variable showing whether the startup believes that it has
competitive advantage in its industry.

Finally, 1 add two macroeconomic indicators to capture the possibility that the
startup might need to offer a comparable compensation package to compete with other
firms in the given industry to attract better qualified employees: state unemployment rates
and average total compensation in the given industry. Similarly, if the state unemployment
rate is already high, a startup might not need to offer a competitive compensation

package.l’

17 Because the positive correlation between firm size and the employee benefits is a well-documented fact in
the literature (see Oyer, 2008) | do not consider as a separate explanatory variable in the estimation to focus
on the per employee variables.
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Table 1.4 presents the marginal effects from a probit estimation. The dependent
variable is a dummy variable indicating whether the startup offer any employee benefits.
Column (1) reports the results for the whole sample; columns (2), (3), and (4) are for the
subsamples of corporations, proprietorships, and family firms, respectively. The
coefficients displayed are the marginal effects evaluated at the sample averages of the
explanatory variables on the probability of receiving any benefit if the explanatory variable
increases by one. Column (1) of Table 1.4 confirms that resourceful startups are more likely
to offer employee benefits. Capital per employee has statistically significant effect on the
probability of offering an employee benefit. Increasing the capital per employee by 10
percent increases the likelihood of providing any benefit by 1.9 percentage points. Also,
an increase in the overall spending on compensation correlates with the possibility of
offering at least one benefits. A 10 percent increase in the total compensation leads to 2.7
percentage points increase in the likelihood of offering any benefit. If the startup believes
that it has the competitive advantage in the industry, the likelihood of offering any benefit
increases by 6 percentage points. This result is consistent with the employer surveys. If the
firm is confident about its survival and its performance, which is captured by the
competitive advantage variable, then it might start considering changing its compensation
practices including the decision to offer employee benefits. Results in Column (1) confirm
that the primary owner's education and experience are positively associated with the
likelihood of offering any benefits. Being a college educated primary owner increases the
probability of offering any benefit by 4.7 percentage points; increasing the experience of
the primary owner by 10 years increases the probability by 2 percentage point. Owners
with previous entrepreneurial experience are 2.7 percentage points likelier to offer benefits

than others.
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These results have important implications regarding the analysis of the effects of
employee benefits on the productivity of the startup. First, results indicate that college
educated primary owners are more likely to offer benefits. If these owners are also
successful managers, we would expect an upward bias in the estimates for share of
employee benefits in the total compensation. Yet, it is also possible that there is no clear
association between college education and productivity. Experience of the owner, which
could be a clearer indicator of success in the business, has a smaller impact compared to
the education on the likelihood of offering benefits. Also there is some evidence for the
learning process of owners. The results show that owners who have previous
entrepreneurial experience are more likely to offer employee benefits. Second, competitive
advantage has the largest coefficient in the probit estimation showing that confidence
which can be an indicator for future success of the business, has the largest association
with benefits. This shows that startups offer employee benefits depending on their future
expectations for the startup. This suggests that heterogeneous returns to the benefits across

startups can cause important bias in the estimation.

1.6.2 Effects of Employee Benefits on the Productivity of the Startup?

In this section, I present the econometric results concerning the effects of employee
benefits on the productivity of startups. Table 1.5 presents the estimation results of the
production function. Columns show the estimates with different methods to address various
biases. In all columns, the dependent variable is the log of revenue per employee.

The first column presents the results of OLS estimation as a starting point to
examine the importance of potential biases. Results indicate that employee benefits have

statistically significant impact on productivity. A 10 percent increase in the share of
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employee benefits in the total compensation package increases the productivity by 1.6
percent. Capital per employee has an impact with a similar magnitude; total compensation
(wages and costs of benefits) per employee seem to have a more pronounced impact on
productivity than other factors. A 10 percent increase in total compensation per employee
is associated with a six percent increase in productivity. This result is consistent with the
efficiency wage literature in which higher wages are correlated with higher productivity.
Experience and the age of the primary owner have small impacts on productivity, which
suggest that the unobservable time-invariant heterogeneity in startups cause a minor bias,
if any.

To check whether the unobserved time-invariant factors have significant impacts
on the productivity, I follow the two-step method to estimate the production function
designed by Black and Lynch (2001). In this approach, first, production function is
estimated with fixed and quasi-fixed effects; the calculated firm specific average residual
is then regressed on the share of employee benefits and other explanatory variables
affecting the production. Estimation results are presented in Column (2). Almost all
coefficients are similar to the OLS estimates, which indicate that the unobservable
heterogeneity has a minor effect on the estimates. However, the coefficient on the share of
benefits indicates that the OLS estimate is slightly downward biased, which suggests that
less successful startups may experiment with employee benefits to solve productivity
problems in the startup.

Although the fixed effects approach in the first step addresses the bias that results
from the time-invariant unobserved heterogeneity, it does not address the possible bias that
results from the endogeneity of the capital per employee. On one hand, successful startups
could build up more capital and if capital and revenue per employee are determined

simultaneously, there could be upward bias. On the other hand, measurement error in
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capital per employee could lead to downward bias (Black and Lynch, 2001). Results show
that the coefficient for the capital per employee is indeed downward biased, which is
consistent with the literature. However, estimates for the share of benefits are not biased.
Hansen-Sargent over-identifying restrictions are not rejected by the data, which suggests
that there is no misspecification in the model. Estimates from the GMM estimation for
capital per employee are significantly larger than its counterparts from the within
estimation. This suggests that the bias that results from the measurement error dominates
the bias that results from the unobserved time-invariant heterogeneity.

Although the methods designed by Black and Lynch (2001) attempt to address
potential biases in the first step, there could be additional bias in the estimates of share of
employee benefits due to endogeneity in the second steps. In addition, great variation
across startups over various industries and different expectations from employee benefits
could 