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ABSTRACT

This paper examines the effect of compensatiomiiveeand equity incentive on R&D investment durimgnager’'s
different career stage using high-tech companieghvtiscloses R&D cost from 2009 to 2012. We fimat both
compensation and equity induce more R&D investrreemd, the effect of compensation incentive declaseshe
manager’s career becomes shorter, but the effeetjoity incentive not. This paper shows that shalddrs need to
choose proper incentive according to the manageaiger stage in order to promote more technologyimtion.

Key words: Career, Equity incentive, Compensation incentiv@DRnnovation

INTRODUCTION

With the development of globalization, the traditid business model is no longer suitable for theelbgment of
the society. The innovation of R&D can higher tligeccompetitiveness of companies, which keeps thaiting
advantages in competition. As the organizers amdnpters of the activities of R&D innovation, theges play
important roles in their companies. It's reporttok incentives to the mangers force them to payenattention to
the development of their companies and promote nRE® innovation. However, there exist many kinds of
incentives, including compensation incentive, eguitcentive and etc. So we must find the suitabkeysvof
incentives to inspire managers efficiently.

The paper uses high-tech enterprises as examplempirical test the affection of the managers’ cengation
incentives and equity incentives to managers terprises’ R&D innovation. It shows that the effedtequity
incentives doesn’t change with the change of masagareer. However, the effect of compensatioreiive
declines with the short of managers’ career. Thpepaalidates the positive effect of incentive afmagers to R&D
activities. In addition, it also provide us a neiww how enterprises advance R&D innovation by ugirgper ways
of incentive.

2 Literature Review

R&D innovation is the important activity of compansi reducing production cost and advancing conipetiess.
Because of its long cycle and high uncertainty, tienagers who are risk-averse aren't willing toegtvmore in
R&D though R&D might do good to the further develmgnt of the companies.

Long-term incentive may align the interests of mamsgand shareholders, which can promote the eigeshiR&D
innovation(Jensen and Meckling,1976). If the managhare the stocks of the companies, their benafit the
ones of shareholders will align more tightly. Seyhwill focus on the maximum of the long-value dieir
companies and invest a lot in R&D for their comgahifuture development, which is proved by seveddolars.
Balkin et al.(2000)study the relations between mansi compensation and enterprises innovationutftio90
high-tech companies’ data. The result shows thaetiterprises invest more in R&D and obtain motera while
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the managers have more equity incentive. LernénNsalf(2007)find the positive correlation betwdeng-term
incentive to senior executives and R&D innovatidrthee companies. Wu and Tu(2007)explain that th@agars
are willing to invest more on R&D because therd v a long time for the redemption of their eguiKia,

Tang(2008)and Wang(2011)figure that the equitymtive to managers urges the amount of R&D investing

3 Hypothesis in the Models

Currency compensation is the main kind of incentiv€€hina. To most of the managers in public congmrthe
short-term compensation incentive not only promibteir working enthusiasm but also have low the mEsid
short-period redemption. That means short-termnitiee such as currency compensation has greatctinato
managers, and even more effective than long-tecemitive(Tang and Zheng, 2009). Based on the iryegstin data
on Chinese manufacturing enterprises by the WoddkBLi and Song(2010)figure that the compensatioentive
to managers promote the activities of R&D in comeanLin et al.(2011)think that compensation inognthas
positive effect on R&D activities in enterprisesdiydying private enterprises. So, here is the fiypothesis:

H1:Both equity incentive and compensation incenti@e promote more R&D innovation in enterprises.

Although incentive promotes innovation, differenhds of incentive create different effects on thmeeprises’
innovation activities. Harley et al.(2002)test tR&D innovation different effects of the stock optiand restricted
stock through simultaneous equations models. Thaws there must be no limited fixed kind of inceatito
managers. And the board should consider both thidual risk on managers and the investment oppitigarthe
companies have. Xue(2007)find that managers ar@epito outside purchasing for R&D innovation with
compensation incentive while they are prone todimsleveloping for R&D innovation with equity incesat. After
derivation of mathematical model, Manso(2011)thin&t the possibility of short-term failure must éensidered
for the most effective incentive to R&D innovation.

The careers of the managers have great effectsednktehaviors. The reason why companies are gillininvest
on R&D is the heavily expectation return of thgdstment. However, that will be high risk and Idegm period
of return. During the early careers of managesmsy firobably get long-term benefits from the R&DtBuring the
later period, it is hard to share the benefits frR&D. So they aren't eager to invest on R&D. Dechand
Sloan(1991)find that CEO probably reduce expeneditmr R&D before their leaving for the high the penfiance.
Barker and Mueller(2002)figure the expenditure ad&[Rhas the negative correlation with the ages ofCCE
Moreover, it has positive correlation with theirrntes of office. Liu(2007)and Hu(2009)figure the ag#ssenior
leaders determines the R&D invest activities .

Equity incentive is a long-term incentive, so tlen receive benefits from R&D investment evenrtbareer is
over. So the effects of equity incentive to R&Madwation may not change with the change of theeraref
managers. But it is different for compensation moe. It is hard to have great effects of inceataven giving
powerful compensation incentive to managers whalagdate career period. Because the rational neaeaaen’t
willing to invest more on R&D, which means the effe of compensation incentive to R&D innovation laexs
with the shortening of managers’ career period, Ieee is the second hypothesis, including twotsyimthesis:

H2:The effects of different kinds of incentive t&B innovation have significant difference, considerthe careers
of managers.

H2a:The effects of equity incentive to R&D innowatidon’t change with the change of the careersafagers.

H2b:The effects of compensation incentive to R&MDawation declines with the shortening of manageeseer
period.

4 Research Design

The paper studies the effects on R&D innovatioregyity incentive and compensation incentive to rganaunder
their different career periods. We estimate the@aperiod of managers according to their agethelfmanager is
younger, his remaining career period is long, and versa.

According to the classification of industry, medigj electronic and IT are classic high-tech enisepr So we study
about the three kinds of enterprises. We use tte afaR&D expenditure from the Sequence Databdke data of
finance and managers from Guo Tai-an databasehd @d¢surance of R&D expenditure, we have checldae
according to finance reports. We choose 323 megli@tectronic and IT companies as samples from 202912
and get 1022 observations.
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The dependent variables in regression model ar@pé¢heentage of R&D expenditure, which are measbrethe
ratio of R&D expenditure and the main business ineoThe main independent variables are equity theeand
compensation incentive which are measured by theagexrs’ share holding and compensation. Herehlistiodels.
Based on the reference, we control such varialdésge, Size, TobinQ, ROA, Cash and Lev. The taldbdws the
definition of variables.

RD, = B, + BLAQG + B, Size+ B, TobinQ+r 5, RQA S, Cash
BsLev, + B, Stock + B, Pay+ Year Industryé,

Tablelc
Variables Definition Computing Method
RD R&D Innovation R&D Expenditure / Main Businessbme
Age Companies’ age to Market  The years from IP@aw
Size Capital Scale Natural Logarithm of Total Asset
TobinQ Opportunity of Increasing  Market Value / Regment Cost
ROA Return on Assets Net profits / Total Assets
Cash Cash Flow Operating Cash Flow / Main Busilressme
Lev Finance Ratio Total Liabilities / Total Assets
Stock Equity Incentive Value is 1 if holding Stoditherwise Value is 0
Pay Compensation Incentive Natural Logarithm ofr€ucy Compensation
RESULTS

5.1 Descriptive Statistics

Descriptive statistics of the regression varialideshowed in table 2. It shows that there is huéference among
different high-tech companies. The average ratiB&D expenditure and main business income is abdi#. And
the lowest is 0.03% while the highest is up to %d..Focus on the sharing stocks and compensatiomaoggers,
almost half of the companies’ managers hold thekstwf their companies. Among them, the lowestrgatd

them is 1,000RMB(its’ Natural Logarithm is 9.210dathe highest is 6,620,000 RMB(its’ Natural Lodanit is
15.706).

Table2 Descriptive statistics of the regression vables

Variables [ Observationg Avg SD| Min Max
RD 1022 0.051| 0.05¢ 0.0008 0.511
Age 1022 7.604| 5.827 0 22
Size 1022 21.3971 0.95p 19.032 25.400
TobinQ 1022 2355 1578 0.406 13.207
ROA 1022 0.060( 0.064 -0.404 0.494
Cash 1022 0.047] 0.07B -0.55 0.378
Lev 1022 0.344| 0.196 0.008 0.983
Stock 1022 0.495| 0.509 0 1
Pay 1022 13.054 0.804 9.21p 15.706

Table 3 Effects on R&D by Incentive to Mangers

Dependent Variable = RD
Age -0.002*** | -0.002*** | -0.002***
(-6.24) (-6.91) (-5.96)
Size 0.004** 0.002 0.002
(2.06) (1.06) (1.05)
TobinQ 0.006*** | 0.006*** | 0.006***
(4.73) (4.72) (4.56)
-0.090*** | -0.102*** | -0.100***
ROA 2.93) | (328) | (3.21)
Cash 0.050** 0.044* 0.047**
(2.18) (1.91) (2.04)
Lev -0.051%** | -0.054** | -0.051***
(-5.24) (-5.51) (-5.28)
0.017*** 0.011*+*
Stock (3.49) (3.29)
Pay 0.005** 0.005**
(2.52) (2.24)
Years Control Control Control
Industry Control Control Control
Sample Numbery 1022 1022 1022
Adjusting R2 0.261 0.257 0.264
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5.2 Result Analysis of Regression

Table 3 shows the effects on R&D by incentive tongeas. It shows that the variable Stock is sigaifity positive
at 1% level while the variable Pay is significarplysitive at 5% level. That means their R&D inndmatevels are
higher in those companies which give equity inaentd their managers. Moreover, the higher the ensation of
mangers is, the more advanced R&D innovation th@pamies have. Thus, the hypothesis 1 is suppohted.
addition,we find there exists positive correlatioetween the R&D innovation levels of companies drer cash
flow. In the meantime, the R&D innovation levels dmpanies also and opportunity of increasing htinee
negative correlation with companies’ age to Markettirn on assets and finance ratio.

To test the effects on R&D innovation by equityentive and compensation incentive to managers utheér

different career periods, we first generalize tiwridhution of the ages of managers in the samgssshowed in
table 4, during the samples, the youngest managé2 iyears old and the oldest is 72 years old. fndt of them

are range from 40-49 and 50-59. Thus, we regardrtheagers below 50 years old as being their eanlipg of

career and those over 50 years old as being thteir period of career. Then , we carry out regngsahalyses over
the two sub-samples to test the effects on R&Dvation by incentive to managers.

Table 4 the Distribution of Ages of Managers

The age range of Managefs 30-B90-49 | 50-59| Over 60
Observation Number 94 538 34 50

Table 5 shows the result of the regression of sutbpdes, and it is easy to see that the variableskSind Pay are
statistically significant on the level of 1% by nagjers’ early career, it means that both equity @mdpensation
incentive for managers can promote the R&D of baraef enterprise. On the other hand, the varial@txk is
statistically significant on the level of 5% by nagers’ twilight career, while the variables Paynds significant, it
means compensation incentive may be very diffitulplay the original incentive effect, but the dgtncentive
may still give the motivation.

Table 5 the Effect of Enterprise’s Research and Inovation by Incentive to Manager's on Different Carer stages

Dependent Variable = RD
Early career stage Twilight career stage

Age -0.002*** -0.002%** -0.002*** | -0.002***

(-4.86) (-6.43) (-4.27) (-4.29)
Size 0.005** 0.002 0.002 0.001

(2.05) (0.73) (0.58) (0.30)
TobinQ 0.007** 0.007*** 0.003* 0.003

(3.60) (3.73) (1.86) (1.62)
ROA -0.090* -0.102* -0.097 -0.112*

(-1.71) (-1.92) (-1.59) (-2.37)
Cash 0.086** 0.079* 0.003 -0.001

(2.54) (2.37) (0.10) (-0.03)
Lev -0.050%** -0.050%** -0.058*** [ -0.061***

(-3.46) (-3.48) (-3.47) (-4.63)
Stock 0.015** 0.009**

(3.57) (1.96)
Pay 0.008*** 0.004

(2.93) (1.44)

Year Controlled Controlled Controllegl  Controlled
Industry category Controlled Controlleg ControlledControlled
Sample number 632 632 390 390
Adjust R2 0.283 0.280 0.265 0.242

Table 6 shows the incentive effect of managers uddéerent career period, we define a new variaBbreer.,
which represent the manager’s career period, veeddsign a new interaction term between the maraigeentive
and career . The specific definition of careerdsf@lows: when the age of a manager is betweear2D39, the
Career’s value is 0, when the age of a manageetisden 40 and 49, the Career’s value is 1, wheragfeeof a
manager is between 50 and 59, the Career’s vaRiewben the age of a manager is over 60, the €anedue is 3.
According to the result of table 6, if we discana teffect of interaction term, variable Careeragative, it means
that the R&D innovation of enterprise would redwagth the career stage of manager shortened. Ifamsider the
effect of interaction term, the interaction termvibeen variable Stock and Career is not significtirg, interaction
term between variable Pay and Career is negativeeans the effects of equity incentive to R&D imation may
not change with the change of the careers of masagéile the effects of compensation incentiveR&D
innovation decrease with the shorten of managemsecdife, hypothesis 2 receive support accordm@nalysis
above.
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Table 6 the Effect of Career Stage to Incentive dflanager

Dependent Variable = RD
Age -0.002*** -0.002*** -0.002***
(-5.62) (-5.87) (-6.56)
Size 0.002 0.004** 0.002
(1.12) (2.30) (1.05)
. 0.006*** 0.006*** 0.006***
TobinQ (4.61) 4.77) (4.69)
-0.109*** -0.097*** -0.109***
ROA (-3.51) (-3.15) (-3.50)
Cash 0.048** 0.051** 0.045**
(2.10) (2.23) (1.97)
Lev -0.055%** -0.054*** -0.056***
(-5.67) (-5.56) (-5.74)
Stock 0.011*** 0.020***
(3.38) (3.09)
Pay 0.006*** 0.014***
(2.71) (3.34)
-0.007*** -0.003 0.064
Career (-3.31) (-1.11) (1.49)
. -0.007
Stock * Career (-1.54)
Pay * Career _(()_'g (150)
Year Controlled Controlled Controlled
Industry category Controlled Controlled Controlled
Sample number 1022 1022 1022
Adjust R2 0.271 0.267 0.266

According to the result of table 5 and table 6fedént career stage has an important impact omfiveeof manager,
especially on compensation incentive. With the w&mng of the manager’s career, promoting effecinohetary
compensation for R&D innovation decline continugustven more, the monetary compensation will matkie |
incentive effect on twilight career. In order tacenrage R&D investment, it is necessary for enisepto select the
appropriate incentive mode according to the castge of managers. Especially for the manager @in tivilight
career stage, the incentive effect of monetary @rsation will be very limited, equity incentive ays be much
more reasonable.

6 Robustness Test

In order to ensure the robustness of the conclusigrart of the regression variables were replacetyyding using
the ratio of R&D expenses and total assets reptetbeninnovation strength, using the shareholdiatior of

managers represent the intensity of equity incenttc. we found no significant change after tAathe same time,
we measured the manager’s career in another wayding to the tenure, we find that compensatioreiive and
equity incentive both promote the R&D innovationtla¢ beginning of manager’'s career. However, in tongvo

years before the manager turnover, only the edunigntive can play a weak incentive effect, s®ibbvious that
our research is quite robust from the side.

CONCLUSION

This paper examines the effect of compensationntnee and equity incentive on R&D investment during
manager’s different career stage using high-techpamies which discloses R&D cost from 2009 to 2@he.result
of the regression shows that equity incentive amehpensation incentive for manager can promote jeriger to
more R&D innovation, however, different way of imtee will lead to different effect, incorporate ihe positive
effect of equity incentive to R&D innovation doestrvary with the change of manager’s career stagethe
effects of compensation incentive to R&D innovatdetrease with the shorten of managers career life.

Exploring the effect from manager incentive to R&ihovation according to different career stage mmentive
way, we not only enrich the theoretical literatat®out manager incentive and enterprise R&D innowatiomain,
but also we give many reality guiding significarioethe enterprise choose the appropriate incesiivgractice, so
as to improve the level of R&D innovation, and stfhen technological innovation and sustainablesligment
ability.

As a long-term way of incentive, equity incentivashgreat effect, it can urge enterprises to makes iR&D

investment which would be necessary in the futiir@so can avoid short-sighted behavior of opegtiinking the
manager interest and the shareholders’ interesctefély. In contrast, the effect of compensatiooentive is
limited, because the effect of compensation ingentiepends on consistency of manager’s goal aneceeg return.
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At the end of manager’s career stage, it is diffitar managers to obtain real benefits through imgknore R&D
investment, therefore, the compensation may ngttbla role of an incentive, and it isn’t up to piamthe effect of
enterprise R&D innovation.

The development of the times makes the scientifit #®chnological innovation has gradually beconee kéy of
enterprise’s core competitive advantage. In ordeerthance china’s listing corporation’s independenbvation
capacity, especially for the high-tech listing cangtion, in one hand, government should encouragee m
companies adopt the equity incentive instead oftthditional salary incentive, in the other handyvernment
should also create a good system and legal enveohfor the implementation of equity incentive. @il this way
can we truly conducive to enterprise R&D and ttaejpendent innovation, and let the chinese enterpnintain a
leading competitive position in the globalizatioertd.

Foundation Project (National natural science foundation of china, ojéet Name-Enterprises Networks
optimization, technical innovation ability evoluti@and mutual motivation mechanism research, No.ZQ08)
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