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The effect of executive stock option grants on the relationship
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Abstract In the current complex and changing business environment, firms need to invest in research
and development (R&D) to enhance their core competitiveness in the long run. This study aimed to
empirically analyze whether stock options, which are one of the compensation measures to mitigate
agency costs, increase firm value by inducing managers to conduct R&D from a long-term perspective.
This study empirically analyzed firms listed in China between 2015 and 2019 using regression analysis.
Also, additional tests, such as propensity score matching or variable reconstruction, were conducted to
confirm the robustness of the study. First, this study examined the impact of R&D investments on firm
values in China, and a significant positive relationship was seen, consistent with previous studies. Next,
we empirically analyzed the effects of the stock option grant itself, the grant size, and the grant period
on the relationship between R&D investment and firm value, and found a positive and significant
relationship. These results suggest that awarding stock options induces managers to make R&D
investments that increase firm values. This study contributes to the existing literature on stock options
by presenting empirical results that confirm that stock options affect the R&D investment behavior of
managers. It also provides implications for firms and investors by reporting the effect of stock option
grants on the value of firms.
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Tobin'sQ=ap+a@1R&D; +a:Size; +asLlev +ays

0

Roa;+asToplt+asEq,+Year,ind dummy+e

where,
Tobin’s Q: market value+total debt)/total asset
R&D: R&D expenditure./total asset
Size. In(total asset)
Lev : total debt/total asset
Roa :
Topl : largest shareholder share/total share
Eq

net income/total asset

1 if own by government, 0 otherwise
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where,
STI: 1 if stock option is granted, 0 otherwise
ST: stock option share/total number of share

Valid. valid period in the stock option plan
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Table 19] Panel BE EE7|9& AEZHES Foist
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< AEdT} AEZAES Rt 7|dolA Tobin's Q2
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Table 1. basic statistics
Panel A. All sample (N=12,892)

Variables Mean SD Min Max
TobinQ 2.25 2.00 0.16 11.01
R&D 2.21 1.93 0.01 10.43

ST 0.02 0.08 0.00 0.49
ST1 0.10 0.30 0.00 1.00
Valid 0.50 1.45 0.00 10.00
Size 22.26 1.27 0.02 26.25
Lev 0.42 0.20 0.06 0.93
Roa 0.04 0.07 0.33 0.21
Topl 0.33 0.14 0.08 0.72
Eq 0.26 0.44 0.00 1.00
Panel B. sample by stock option grant
ST=0 ST1=1 diff
(N=11,633) (N=1,259) @-)
Variables| Mean | Median| Mean | Median| Mean | Median
TobinQ | 2.20 1.60 2.73 2.15 0.53* | 0.09***

R&D 2.12 1.80 3.04 2.41 0.92%** | 0.43%**

ST 0.00 0.00 0.19| 0.16 0.19*** | 0.17***

valid 0.07 0.00 4.39 4.00 431" | 0,20

Size 22.29 | 22.13 |21.99| 21.82 | -0.30™* | -0.13***

Lev 0.42 0.41 0.38 0.37 | -0.04** | -0.03***

Roa 0.03 0.04 0.06 | -0.06 | 0.03*** | -0.01***

Topl 0.33 0.31 | 0.31 | 0.29 | -0.03** | -0.01*"*

Eq 0.28 0.00 0.06 0.00 | -0.22*** | -0.21™**

Table 2= W47t Pearson T3 &4 23S HolF
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NH(RED)S} AE-JA FoJo B (ST IS8T, &
EQA 7|17t (Valid& 0.14 & 0.128 1% F=o)4 &
o5l K+ TAE verdct

Table 2. Pearson correlation

Var |TobinQ R&D ST stl Valid Size Lev Roa Topl

R&D | 0.28 1.00

ST | 0.11 0.14 1.00

8§77 | 0.08 0.14 0.72 1.00

valid | 0.05 0.12 0.63 0.88 1.00

Size | -0.53 -0.25 -0.13 -0.07 -0.02 1.00

Lev | -0.44 -0.20 -0.09 -0.06 -0.04 0.51 1.00

Roa | 0.22 0.11 0.11 0.12 0.12 0.01 -0.36 1.00
Topl | -0.04 -0.11 -0.03 -0.05 -0.01 0.18 0.05 0.14 1.00
Eq | -0.22 -0.15-0.14 -0.15 -0.10 0.34 0.25 -0.06 0.21
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Table 3. The impact of R&D and stock option on

firm value
Variables @ ) (3) 4
Constant 17.981* | 18.006™** | 17.966™* | 18.001***
R&D 0.167*** 0.153™* 0.158™** 0.154***
ST1 -0.199%*
R&D”ST1 0.089™**
ST -0.497*
R&D'ST 0.249™**
Valid -0.023*
R&D*Valid 0.015™**
Controls | -0.658"* | -0.659"** | -0.657** | -0.659***
Lev -1.234% | -1.243*"* | -1.246™* | -1.246"*
Roa 4.002%** 3.961™* 3.955%* 3.941%*
Top 0.709*** 0.718™** 0.710%** 0.715%**
Eq -0.249™* -0.249™** -0.246™* | -0.247"**
N 12,892 12,892 12,892 12,892
Ind, year Included | Included | Included | Included
dummy
Adi R2 0.505 0.506 0.506 0.507
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Table 4. The impact of stock option on R&D

Variables 1) @) 3
Constant 5.190*** 5.010*** 5.315%**
ST1 0.578***
ST 1.901%*
Valid 0.116%**
Controls Included Included Included
Adi R2 0.241 0.239 0.240

432 e X
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Table 5. Robustness test using Propensity Score

Matching
Variables [€)) ) (3) &)
Constant | 19.720%* | 19.787*** | 19.767** | 19.824***
R&D 0.212%** 0.184**
ST1 -0.154*
R&D*ST1 0.058"*
ST -0.407
R&D*ST 0.133*
Valid -0.031
R&D*Valid 0.015™**
Controls Included | Included | Included | Included
Adj R2 0.538 0.539 0.538 0.539
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