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IMPACT OF CEO PENSIONS
ON VALUE RELEVANCE
OF R&D EXPENDITURES

Abstract

Since CEO pension is unsecured and unfunded liabilities of the firm, it induces CEOs
to have long-term incentives towards minimizing their firms’ default risk. Motivated
by the unique characteristics of CEO pension, this study investigates the impact of
CEO pension on the value relevance of R&D expenditures. Using Tobins Q ratio to
measure firm value, the empirical results show that CEO pension intensifies the re-
lation between R&D expenditures and Tobin’s Q ratio. The results remain robust in
two-stage least square and propensity score matching regression analysis to address
the endogeneity issues in the relation between CEO pension and the value relevance
of R&D expenditures. In addition, the regression results with ROA and F-score as the
alternative dependent variables also confirm that CEO pension intensifies the relation
between R&D expenditures and firm value.

Keywords CEO pension, inside debt, R&D expenditures, value
relevance, firm value

JEL Classification  030; M41

INTRODUCTION

Unlike the ordinary workers’ pension plans, CEO pensions, also
known as Supplementary Executive Retire Plans (SERP), are a type
of defined benefits retirement plans that require a firm to make lump-
sum payments, or periodic pension payments, after a CEO retires.
These CEO pensions are widely used by U.S. firms as extra compensa-
tion. For example, Sundaram and Yermack (2007) found that 78% of
Fortune 500 firms provide the extra pension plans to their CEOs. Wei
and Yermack (2011) assessed that 84% of their sample firms provide
the extra pension plans to CEOs. The size of CEO pensions also far
exceeds that of ordinary pension plans. For example, Bebchuk and
Jackson Jr. (2005) found that Standard and Poor (S&P) 500 firms use
CEO pensions to make up on average 34% of total CEO compensa-
tion. Wei and Yermack (2011) documented from their sample firms
that CEO pensions account for approximately $10 million.

CEO pensions have particular characteristics that differ from other
types of CEO compensation, such as salary, bonus, stock, and option
grants. As a firm is required every fiscal year-end to record future pay-
ments for retirement benefits as liabilities, CEO pensions give the CEO
the same status as that of a creditor against the firm. Additionally, this
status provides the right to receive debt claims with other unsecured
debt holders if the firm goes bankrupt. Therefore, the unsecured and
unfunded features of CEO pensions are known to align a CEO’s inter-
ests with those of outside debt holders in an effort to lower the bank-
ruptcy risk. For example, Cassell et al. (2012) find that firms with CEO
pension plans are reluctant to engage in additional R&D activities, be-
cause high R&D costs increase liquidity shortages in the short term.

http://dx.doi.org/10.21511/ppm.16(4).2018.19
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This study further investigates whether CEOs awarded with larger CEO pensions are more likely to en-
gage in R&D activities with long-term perspective. Although CEOs awarded with larger CEO pensions
may be reluctant to engage in additional R&D activities, because firms with high R&D costs are par-
ticularly vulnerable to liquidity shortages in the short term, CEOs are expected to carefully choose and
perform less risky, but more valuable, R&D activities to increase their firm’s sustainability.

Using a sample of U.S. firms listed in ExecuComp from 2006 to 2015, it was discovered that CEOs
awarded with larger CEO pensions were more likely to pay R&D expenditures positively related to
Tobin (1969) (Tobin’s Q ratio), a proxy for long-term firm value. These results remain robust by using
two approaches, two-stage least square (2SLS) regression and propensity score matching (PSM), to alle-
viate the endogeneity concerns that may exist in the hypothesized relationship. Furthermore, the results
with return on asset (ROA) and Piotroski’s (2000) F-score as the dependent variables, instead of Tobin’s
Q ratio, also confirm that CEOs awarded with larger CEO pensions intensify the relationship between

R&D expenditures and long-term firm value.

1. THEORETICAL
BACKGROUND
AND HYPOTHESIS

Traditional agency theory provides that the opti-
mal CEO compensation structure should have the
ratio of equity-based to debt-based compensation
equal to the firm’s equity-to-debt ratio (Jensen &
Meckling, 1976; Edmans & Liu, 2011). It reasons
that, unlike equity based compensation, which
aligns the CEO’s interests with those of sharehold-
ers by reducing the CEO’s risk averseness, debt-
based compensation matches the CEO’s interests
with those of outside creditors to minimize the
firm’s default risk. However, despite the impor-
tance of debt-based compensation to the design
of CEO compensation structures, prior literature
has paid less attention to the debt-based compen-
sation, as compared to equity-based compensation
(Murphy, 1985; Lambert & Larcker, 1987; Morck,
Schleifer, & Vishny, 1988; McConnell & Servaes,
1990; Hanlon, Rajgopal, & Shevlin, 2003; Coles,
Daniel, & Naveen, 2006; Low, 2009; Brockman,
Martin, & Unlu, 2010). This is likely because firms
rarely offer real debt-based compensation, such as
bonds and loans, to their CEOs.

However, CEO pensions have recently been in-
troduced by many researchers as a form of debt-
based compensation. These distinctive features of
CEO pensions attract many researchers in exam-
ining whether CEOs who receive pensions make
more conservative investment, ﬁnancing, and ac-
counting decisions to protect their insider debt

http://dx.doi.org/10.21511/ppm.16(4).2018.19

from firm bankruptcy. For example, Sundaram
and Yermack (2007) found that firms providing
larger CEO pensions have lower bankruptcy risk
than those without such pension plans. Wei and
Yermack (2011) and Anantharaman, Fang, and
Cong (2013) documented that firms with larger
CEO pension plans are more likely to face lower
cost of debt, but higher cost of equity, than those
without such pension plans. Cassell et al. (2012)
found that CEO pensions are negatively related
to the volatility of the firm’s future stock returns,
R&D expenditures, and financial leverage ratio,
but are positively related to the diversification and
asset liquidity. Phan (2014) addressed that CEOs
awarded with larger CEO pensions are less likely
to perform mergers and acquisitions that may in-
crease the firm’s default risk. With respect to ac-
counting policies, Wang, Xie, and Xin (2017) de-
termined that firms providing larger CEO pension
plans tend to have more conservative accounting
policies. Chi, Huang, and Sanchez (2017) argued
that firms with larger CEO pensions are less likely
to engage in tax shelter transactions that may in-
crease future cash flow volatility.

There remains a debate about the performance
of R&D expenditures, and recently, researchers
have considered exogenous environmental fac-
tors when evaluating the relationship between
R&D investment and future performance (Jiang,
Waller, & Cai, 2013; Rosenbusch, Brinckmann, &
Bausch, 2011). For example, after considering firm
characteristics, such as ownership, R&D expendi-
tures are positively related to a firm’s future per-
formance (Wang et al., 2017). Although high costs
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of R&D expose the firm to increased default risk,
R&D activities are essential to a firm’s long-term
sustainability.

Therefore, even CEOs awarded with larger CEO
pensions cannot stop all R&D activities to ensure
the firm’s long-term survival. This underpinning
logic leads us to examine whether CEOs awarded
with larger CEO pensions are more likely to en-
gage in R&D activities to increase the firm’s long-
term sustainability:

HI: Ceteris paribus, CEO pensions intensify the
positive relationship between Re&D expendi-
tures and firm’s long-term sustainability.

2. MATERIALS
AND METHODS

2.1. Data

Our sample selection process began with all U.S.
firms on ExecuComp’s database from 2006 to 2015.
We chose 2006 as the starting point for the sample
period, because it was the year that the Securities
and Exchange Commission (SEC) forced all firms
listed in U.S. stock markets to announce relevant
information about CEO pension plans. Since then,
ExecuComp has provided the electronic pension
data. In the sampling process, financial firms, in-
cluding such companies in the banking and insur-
anceindustries as Standard Industrial Classification
(SIC) codes 6000-6999, are excluded, because the
accounting policies and systems used in such firms
are systematically different from other firms. The
data on R&D expenditures and firm-specific char-
acteristics was obtained from the COMPUSTAT
database. The information about CEO characteris-
tics was obtained from ExecuComp. Missing firm-
year observations were removed from the sample
when data were missing from either ExecuComp or
COMPUSTAT. This sampling process yielded 8,707
firm-year observations (1,212 firms).

2.2. Research model
Following Wei and Yermack (2011), CEOs award-

ed with larger CEO pensions were identified by
those whose ratio of CEO pension amount to eq-
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uity-based compensation was greater than firm
leverage. Specifically, CEO leverage is measured
as the CEO pension amount divided by the CEO
equity-based compensation. The CEO pension
amount is the sum of the present values of the
CEO pension and deferred compensation as re-
ported in ExecuComp. The CEO equity-based
compensation is calculated by adding the total
values of option-based and stock-based compen-
sation. Then, the ratio of CEO leverage to firm lev-
erage is calculated as dividing the value of CEO
leverage by firm leverage (total debt-to-equity ra-
tio). Additionally, a dummy variable was created,
INSDEBT, which is set to 1 when the ratio of CEO
leverage to firm leverage is greater than 1, and 0
otherwise. Thus, CEOs where INSDEBT is equal
to 1 are those awarded with larger CEO pensions.

With INSDEBT as the main independent var-
iable of interest, the following ordinary least
square (OLS) regression model is developed af-
ter controlling for various firm- and CEO-related
characteristics:

TobinQ, = B, + SR & D, + 3,INSDEBT, +
+,R & D, - INSDEBT, + f3,FSIZE, +
+BLEV, + BMTB, + B,INT, +
+BCAPEX , + B,CEOQ tenure, +

+B,,CEO age, + ,,CEO gender, +
+Industry fixed effects +

+Year fixed effects + ¢.

©)

The dependent variable TobinQ is the Tobin’s Q
ratio calculated as the market value of assets di-
vided by the book value of assets, R& D is the
dollar amounts of R&D expenditures scaled by as-
sets, 'SIZE is the natural log of a firm’s asset size,
LEV is the ratio of book equity to debt, MTB is
the ratio of market value to book value of equity,
INT is the inventory turnover ratio as calculat-
ed by dividing total asset by sales, CAPEX is the

capital expenditure scaled by assets, CEO tenure

is the number of years since the CEO started her/
his current position, CEO age is the CEOs cur-
rent age, and CEO gender is set to 1 for male

CEOs and 0 for female CEOs.

In this model, if CEO pensions intensify the re-
lationship between R&D expenditures and

http://dx.doi.org/10.21511/ppm.16(4).2018.19



firm value as hypothesized, the coefficient on
R& D-INSDEBT, p,, is expected to have a

positive value.

The other variables are selected to control for fac-
tors that may affect the hypothesized relationship.
First, FSIZE is included, because larger firms
tend to engage in more aggressive R&D activi-
ties that have positive firm value (Shehata, 1991).
LEV controls for the degree of a firm’s financial
distress (Bhagat & Welch, 1995). MTB, INT,

and CAPEX capture a firm’s capability to grow
(Yermack, 1996; Myers, 1977). CEO tenure,

CEO age, and CEO gender are included to
control for CEO-specific characteristics. Finally,
the effects regarding the industry and the fiscal
year are also controlled. All variables are win-
sorized at the top and bottom 1% to eliminate the
impact of outliers.

3. RESULTS
3.1. Summary statistics

Table 1 presents the summary statistics for de-
pendent and independent variables in the final
sample of 8,707 firm-year observations. The de-
pendent variable TobinQ shows a mean value of
1.566, implying that the sample firms consist of
relatively large firms whose market value of eq-
uity is 1.566 times greater than its book value
of assets. The implication is also confirmed by

Table 1. Summary statistics
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the large mean value of R&D (0.054). The mean
value of INSDEBT is 0.28, indicating that 28%
of CEOs in the sample are classified as those
awarded with larger CEO pensions. However, it
is low compared to the ratios reported by both
Sundaram and Yermack (2007) and Bebchuk
and Jackson Jr. (2005), possibly because the sam-
ple firms taken from the ExecuComp database
include S&P 500 companies, which are small-
er than those used by Sundaram and Yermack
(2007) or Bebchuk and Jackson Jr. (2005). The
summary statistics of other variables are gener-
ally similar to those in the prior literature men-
tioned above.

3.2. Correlation

Table 2 presents the Pearson correlations be-
tween the dependent and independent variables
in the final sample. The coefficients and p-values
show the general expectations on the hypothe-
sized relationships based on the univariate anal-
ysis results. Specifically, it shows that the depend-
ent variable TobinQ is positively related to R&D
expenditures with the p-values of 0.000, indicat-
ing that R&D expenditures generally increase
the firm value. INSDEBT is negatively correlated
with TobinQ with the p-values of 0.000, implying
that CEO pensions negatively contribute to firm
value. However, the main independent variable,
R & D-INSDEBT, is positively correlated with
TobinQ with the p-value of 0.007. These results are
consistent with the hypothesis.

Variables Mean SD Median 25th 75th
TobinQ 1.566 : 1.224 : 1.224 0.757 : 1.986
R&D 0054 o ”0.1780 o 0025 o 0004 o 0.0%4
INSDEB% VVVVVV ”0.2780 o 0449 o OOOO o OOOO o 1.(7)070
FSIZE VVVVVVVVVV ”7.37278 o 1720 o ”7.17875 o ”6.17(7)3 o 8.4717175
v ”1.8787 o 2495 o 1078 o 0575 o 2.17876
M 3421 o 34323 B 2451 o 1573 o 3.867
NT ”1.6743 o 11779 o ”1.0798 o 0740 o 1.5;572
CAPEX 777777777 0042 o 0038 o 0031 o 0018 o 0.(7)7573
CEO tenure VVVVV 6886 o ”7.07(51 o ”5.07070 o 2000 o V 10.600
CEOage 61095 7414 61000 . 56000 . 66000
CEOgender 003 . 018 . 0000 0000 0000

Note: This table summarizes the descriptive statistics of the dependent/independent variables in the final sample of 8,707
firm-year observations. It presents the mean, median, standard deviation, 25th percentile, and 75th percentile values. The two
databases used in this study are COMPUSTAT and ExecuComp over the period 2006-2015.

http://dx.doi.org/10.21511/ppm.16(4).2018.19
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Table 2. Correlations

No. Variables 1. 2 3 4 5 6 7 8 9 10 11 12

I TobinQ 1 0152 {-0.083: 0.029 :-0.221: 0.227 : 0.049 @ 0.045 @ 0.073 @ 0.095 :-0.096 : —0.018
e ....7.:.(0.000) : (0.000) : (0.007) : (0.000) : (0.000) : (0.000) : (0.000) : (0.000) : (0.000) : (0.000) : (0.085)
9 . -0.076 = 0.052  -0.182 © 0.052  -0.002 = 0.066 : -0.031 : 0.035 -0.018 -0.022
.(0.000)  (0.000) : (0.000) : (0.000)  (0.847)  (0.000) : (0.004)  (0.001) : (0.100) ® (0.038)
3 10569 033  -0.167 @ 0.011 ' —0.028 ' -0.004 -0.070 0120  0.038
~..(0.000)  (0.000) : (0.000) _ (0.302) (0.008) . (0.699) (0.000) _(0.000) . (0.000)
4 " 10177 ©-0.035  0.006 :-0.009 : -0.069 ' -0.034 0.063 -0.016
e = (0.000) ' (0.001) : (0.601) ' (0.390) (0.000) : (0.001) : ) (0.125)

‘ - i 1  i-0.337: 0.021 i-0.048 i —0.014 i —0.104 i i 0.043
T - ~......0.000) : (0.047) : (0.000) ' (0.206) : (0.000) : ).:(0.000)
P - 170010 0039 -0046  0.144 - -0.013 0,021
S - - -~ ...(0.338) (0.000) (0.000) ® (0.000) : ) (0.052)

‘ - - - i 1 {0.000 i 0.005 i 0.002 : i 0.016
e - i - =....(0.985) | (0.637) : (0.851) : ).:.(0.131).

‘ - - - - 1 1 1-0.040 : £ -0.007
R - - - - =.....(0:000) | (0.168) )...(0:488)

_ - - - - 1 £ 0.056

e - - - - - - :003) : (0.000)

‘ - - - - - - . 1 -0.078

10 i CEO tenure R R
S - - - - - - :000) : (0.000)

I P - - - - - - - 1 1-0.059
g,.... - - - - - - - -......0.000)

? - - - - - - - |
12 CEO gender : e

Note: This table presents the Pearson correlations among the dependent/independent variables in the final sample of 8,707 firm-

year observations. The p-values are in parentheses.

3.3. Regression analysis

Table 3 presents the regression results to test the
hypothesis'. Before performing regression anal-
ysis using Equation (1), subsample analysis was
performed by dividing the final sample with
INSDEBT = 1 in [Model 1] and 0 in [Model 2],
respectively. This subsample analysis can allevi-
ate concerns over the misinterpretation on the
interaction term between R&D and INSDEBT.
The results in [Model 1] and [Model 2] show
that the coefficients on R&D are all significant-
ly positive, indicating that R&D expenditures
positively contribute to firm value. However,
the coefficient on Re»D (= 6.566) in [Model 1]
is much greater than 0.579 in [Model 2], imply-
ing that R&D expenditures paid by firms with
larger CEO pensions contribute more to the
firm value than those firms without such pen-
sion plans. The difference is also statistically
confirmed by the coefficient on the interaction

term between Re&+D and INSDEBT in [Model 3],
which is significantly positive at 1% significance
level. The results remain robust in [Model 4] of
Fama-MacBeth regression analysis to alleviate
time-series dependence on the hypothesized
relationship. Overall, these results support the
hypothesis, namely that CEO pensions intensify
the positive relationship between R&D expendi-
tures and firm value.

3.4.Endogeneity issue

Although the OLS regression using Equation (1)
controls for various factors that might affect the
hypothesized relationship, an endogeneity issue
may arise if a selection bias exists due to observed
firm characteristics that were inadvertently ex-
cluded from the controls. To alleviate this endog-
eneity concern, 2SLS and PSM regression analysis
was also performed. The regression results are pre-
sented in Table 4.

1 Since we use ordinary least square regression model which assumes residuals’ normality, we examine the residuals’ normality in our main
regression model. The results show that D statistics from Kolmogorov-Smirnov, W2 statistics from Cramer-von Mises, and A2 from
Anderson-Darling are all indicating that our residuals are normally distributed.
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Table 3. Regression of Tobin’s (1969) Q ratio on R&D expenditures and CEO pensions

Dependent variable: TobinQ

Independent SL,'II\),?D'“ Blf :V'fh Sl,’,l\’%? BI'(F :woth Full sample Full sample
variables oLs oLs oLs Fama-McBeth
[Model 1] [Model 2] [Model 3] [Model 4]
Intercept 1931 (e31) et 2459 0 (8.01) . *er . 2483 - (11.03)  *** 1.814  (7.85)  ***
R&D .. L6566 1(13.32) F * ¢ 0579 0 8.02) @ *r . 0640 . (9.58) @ ***:3.358  (7.59)
INSDEBT ... - - - - - =....70.048 - (-1.38) - 0040 (1.13) : -
R&D¥INSDEBT | e e 3948 (6.82) Y2474 0 (3.33) L
FSIZE .70.020  (=1.60): - . -0.125 :(12.33) ***: -0.106 . (-13.32) *** . -0.079 (-8.89) ***
LEV . 2.0.090  : (6.00) 1 ** i 0.067 0 (1.69) ;o rr 0073 . (4.33)  *** 10080 (21.74) @ "
MIB L0001 5 (B47) 1 e n 0001 0 3.29) o xrr i .0.002 i (4.50) : ** 10005 ;0 (2.39) | **
INT . .70.208 (-5.78) *** 0001 . (1.32) . . .:..0002 . (1.65) . * -0.003 (-0.45) -
CAPEX ... LAdel o 631) e A015 1 9.62) e 4224 - (1.81) ke 5019 0 (10.37) e
CEQ tenure 70001 (=0.38): - . 0017 1 (779 . 0013 . (745 . *=* 0012 (580 ; ***
CEO age 220012 (=3.64)F *r i -0.013 ¢ (=6.16) v £0.014 1 (-7.86) | *** 1-0.012 (-7.82) | ***
CEOgender . . :.-0319 :(3.94) *=: -0149 : (1.75) : * :.70.200 : (=3.16) : *** :-0.211: (-3.61) : ***
L?g?ucsttry fixed Yes - — Yes - — Yes - — Yes - -
Yearfixed effect . . Yes e e YES, - T e - T No
R L0280 == 0249 == 0281 === s
[F-value] [6.210* = S 2 L s - [40.24p> - = S - -
N 2,436 — — 6,271 — — 8,707 — - 8,707 : — —

Note: This table reports the regression results of Tobin’s Q ratio on R&D expenditures and CEO pensions based on 8,707 firm-

year observations over the period 2006-2015. The ¢-statistics are reported in parentheses.

significance at the 1%, 5%, and 10% level, respectively.

First, 2SLS regression is used to solve the endo-
geneity problem caused by the possibility that a
hidden firm-specific characteristic simultaneous-
ly affects the relationships among R&D expendi-
tures, CEO pensions, and firm value. Specifically,
CEO age, CEO tenure, and CEO gender are used
as instruments for CEO pensions in the first stage,
because Sundaram and Yermack (2007) find that
CEO characteristics are positively correlated with
CEO pensions; yet, no study has found a relation-
ship between those variables and firm value.

First stage:

INSDEBT, = B, + B,FSIZE, + B,LEV, +
+B,MTB, + B,INT, + B,CAPEX , +
+B,CEO tenure, + ,CEO age, +
+B,CEO gender, + Industry fixed effects +
+Year fixed effects + ¢.

2

Subsequently, the residual from the first stage replac-
es INSDEBT in the second stage regression. The
regression result with the projected INSDEBT is
presented in [Model 2] and shows that the coefficient
on R& D-INSDEBT remains positive.

http://dx.doi.org/10.21511/ppm.16(4).2018.19

o o and * indicate the statistical

Second, PSM analysis is performed to reduce
the effect that observable firm characteris-
tics impose systematic differences between
the characteristics and the hypothesized rela-
tionship (Tucker, 2010; Shipman, Swanquist,
& Whited, 2016). Following Rosenbaum and
Rubin’s (1983) PSM approach, firms with
INSDEBT =1 are matched with those having
INSDEBT =0. Specifically, all control varia-
bles in the main regression model are includ-
ed to obtain the propensity scores similar to Li
and Prabhala (2007).

Finally, in the second stage, Equation (1) is
re-estimated with the matched firms to have
the closest predicted value between the two
scores of firms with INSDEBT =1 or 0. The
first and second stage regression results are pre-
sented in [Model 3] and [Model 4], respective-
ly. Fortunately, the regression results in [Model
4] remain qualitatively the same with the main
regression results in Table 3. That is, the coef-
ficient on R& D-INSDEBT is significantly
positive, confirming that the main regression
results are not contaminated by the endogeneity
issue mentioned above.
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Table 4. Addressing endogeneity

2SLS PSM
I"g:ﬁ:ﬂﬂ:;"t 1st step: INSDEBT 2nd step: TobinQ 1st step: INSDEBT 2nd step: TobinQ
[Model 1] [Model 2] [Model 3] [Model 4]
Intercept ~0.646  (767) 2514 . (119) 6116 (16N 1545 (625 %
R&D . » - =.....0.640 © (9.58) : *** ” - <3387 1 (05.38) 0
INSDEBT .= - =...70.048 © (-1.38) © - " - -..0..0078 1 (2.33) 1
R&D*INSDEBT & — i — 1 — | 3948 | (6.82) | *** | - - - 1833 | (3.42) | w
FSIZE 0075 (2616 0010 (1393 0512 (463) . 0043 (460)
LEV . ....70.010 ¢ (5.17) | e* 0 0074 | (14.45) | v 1 70.058  ((-3.06): ** : 0093 :(1276): **
MTB £0.000 © (016) i — : 0.002 i (449) : ** i 0000 :(-0.07)i — i 0.001  (3.74) i ***
INT 0001 (1400 | - | 0002 = (1.67) = * | 0759 (-12.54) *** 0008 @ (2.23) **
CAPEX 0110 (-0.82) - | 4229  (11.82) ** . 2409 (-2.46) ** = 4499  (3.82) ***
CEOtenure 0002 (3.2 ** - - - 0013 (28) = 0017 (699
CEOage . 0006 : (8.99) . *= " " -.....0041 196 ¢ v ¢ -0.013 1(=5.63) ***
CEO gender 0073 : B.04) @ == " " - 0433 1 (2.98) ;. -0.208 | (-3.06) ***
Lr}]%llcsttry fixed A Yes - - Yes A - - Yes - - Yes - i
Yearfixedeffect ~ Yes - - Yes - - Yes - - Yes - -
R 20197 2 024 T 70,0220 T 0277 T "
{x2} or [F-value] :[32.70]***  — o404 - - 216098 - - [B13se - "
N L8707 1 - - 8707 . - ~ 8707 . - . — . 4802 @ - -

Note: This table presents the results using two-stage least square (2SLS) and propensity score matching (PSM) regression
analysis. [Model 1] and [Model 3] present the first-stage regression results of 2SLS and PSM, respectively. [Model 2] and [Model
4] present the second-stage regression results of 2SLS and PSM, respectively. The t-statistics are reported in parentheses. ***, **,
and * indicate the statistical significance at the 1%, 5%, and 10% level, respectively.

3.5. Robustness test

As robustness tests, instead of using Tobin’s Q ra-
tio, ROA and F-score were used as the depend-
ent variables to measure firm value. Since Tobin’s
Q ratio measures a firm’s value based on stock
market participants’ expectation, it is known to
have some negative reflection as a result of wrong
expectations by stock market participants. To
alleviate this concern, accounting performance
measure ROA is often used as an alternative
measure of firm value. Additionally, F-score is
pervasively used to measure firm value. F-score
is known to have several advantages over existing
measures, such as Tobin’s Q and ROA, because it
does not depend on any corporate event, where-
as Tobin’s Q and ROA could be the result of the
heterogeneity of corporate events (Chung et al.,
2015). Specifically, F-score is calculated by com-
bining three aspects of a firm’s financial status:
(1) profitability (net income, operating cash flow,
ROA, and earnings quality); (2) liquidity (lever-
age, liquidity, and the absence of dilution); and
(3) operating efficiency (gross margin and asset
turnover).
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The results with ROA and F-score as alternative de-
pendent variables are presented in Table 5. Consistent
with the hypothesis, it shows that the coefficients on
R & D-INSDEBT are all significantly positive in
both [Model 1] and [Model 2], supporting the argu-
ment that CEO pensions intensify the relationship
between R&D expenditures and firm value.

3.6.Additional tests

As additional tests, we examine the effect of CEO
turnovers on our hypothesis relationship. Since
CEO turnover often initiates CEO pension plans,
small amounts of CEO pensions in the year of
CEO turnovers may not have enough power to in-
duce CEOs to engage in more R&D activities with
long-term perspective.

To test this conjecture, we search and find that 793
CEO turnover cases from our sample. Then, we per-
form subsample analysis by dividing our sample
with and without CEO turnover. The results are pre-
sented in Table 6. Consistent with our conjecture, it
shows that our hypothesized relationships are only
significant for the sample without CEO turnover.
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Table 5. Robustness test

Dependent variables

Independent variables ROA

F-score

[Model 1]

[Model 2]

. e i 70003
R&D e O .- L W
0.009

(-6.86)

(5315)

0009

0.000

0380

..0:.001

Yes

N 8,707 : o

0314 L BA i 1292 083

1 T O
L0000 (208) 0002 (-080)

11 S S-S
L1 S

IS N4 S

- 877 -

Note: This table presents the regression results with return on asset (ROA) and Piotroskis (2000) F-score as the dependent
variables. The t-statistics are reported in parentheses. ***, **, and * indicate the statistical significance at the 1%, 5%, and 10%

level, respectively.

In addition, we examine the effect of CEO gen-
der on our hypothesis relationship. The litera-
ture finds that women have more conservative
and long-term perspective than men. Therefore,
the effect of CEO pensions to induce managers
to engage in more conservative but long-term

Table 6. CEO turnover

R&D investment can be offset among woman
managers. We examine this conjecture. The
results are presented in Table 7. It reveals that
our hypothesized relationships are only signif-
icant for the men sample, consistent with our
conjecture.

Dependent variable: TobinQ

Independent variables

Subsample with Subsample with

CEO turnover = 1 CEO turnover = 0

LEV
MTB.
INT
_CAPEX
CEO tenure
CEO age
CEO gender

x
[Fvaluel
N

Note: This table examines the effect of CEO turnover on our hypothesis relationships. The ¢-statistics are reported in parentheses.
o #% and * indicate the statistical significance at the 1%, 5%, and 10% level, respectively.
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Table 7. CEO gender

Dependent variable: TobinQ

Independent variables : Women Men
Intercept 0073 (004 - 7 2385 . (10.48) =
R&D . 5571 1 (307 ¥ 0658 0 (9.96) 1w
INSDEBT i 0204 112 - . =0.045  (127) ¢ -
R&D*INSDEBT i -0108  (-0.03) - K 3.531 (6.08) o e
FSIZE . -0.045 ©  (-0.80) - =0.091 ¢ (L1107) o e
LEV : 0103 (2.84) K 0.074 & (14.27) e
MTB . 0001 ¢ (1.05) - 0001 i (327) G e
INT 0143 (1.10) ¢ — 0007 i (268 i wx
CAPEX ; 9.292 463 K § 4244 ¢+ (11.46) i owex
CEO tenure . -0015  © (-0.69) - 0015 0 (8.00)
CEO age . 0004 (020 - o =0.015 ¢ (-7.99) e
Industry fixed effect Yes - - § Yes § - .
Year fixed effect Yes - - 7 Yes 7 - 7 -
R? 0407 - - 0248 - I
[F-value] L [3.92]xex - - i [38.39]x ¢ - -
N 269 - f - . 8438 - f -

Note: This table examines the effect of CEO gender on our hypothesis relationships. The t-statistics are reported in parentheses.
%, and * indicate the statistical significance at the 1%, 5%, and 10% level, respectively.

CONCLUSION

This study proposed how debt-based CEO compensation affects CEO decisions about investment. Many
researchers suggest that CEOs who receive CEO pensions make more conservative investments in order
to protect their insider debt from bankruptcy and their aligned interests with creditors.

If CEOs are entitled to CEO pensions, their status and decision-making motives become similar to that of
creditors, as both have a shared interest in reducing default risk. According to Cassell et al. (2012), firms that

provide CEO pensions have a higher tendency to spend less on R&D expenditures; however, we considered

value relevance of R&D expenditures and long-term performance. Investments, such as R&D expenditures,
are necessary for long-term sustainability; therefore, we examined how to choose such investments to reduce

the default risk in relation to long-term performance. Our results support our hypothesis that CEO pensions

are more likely to concern R&D activities in an effort to increase long-term firm value. This implies that the

CEO who receives the CEO pension is more likely to invest in the portion of the firm that is related to sustain-
ability than the CEO who does not receive such R&D investment. In other words, CEOs appear to be more

careful when choosing to invest in the necessary R&D expenditures and considering long-term performance

in investment decision-making. Even when we look at the indicators ROA and F-score, which show short-
term performance, investment in R&D, which can reduce default risk and increase sustainability, can have a

positive affect similar to that of long-term performance. In that regard, CEOs attempt to select activities that

sustain their firms in order to ensure they receive their own pension fund.

We did not explore other meaningful ways of investment, but instead focused on R&D activities. To
further examine long-term performance, we can consider that future decisions on capital investments,
such as facility investment in addition to R&D investment, may affect larger or longer-term outcomes
in future research.

If the CEO pensions reduce the default risk of firms and induce decision-making to improve sustaina-

bility, there may be many future discussions about the CEO compensation system that solve the agency
problem between stock-based compensation and debt-based compensation.
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