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ABSTRACT

R&D activities is an important way of knowledge accumulation and technological innovation, which promote the
development of enterprises. R& D activitiesis becoming an important form of bio-pharmaceutical enterprise activity,
which istypical of high-tech industries. This article studies the impact of ownership structure of listing companiesin
biomedical R&D investment. The result shows a significant negative correlation between ownership concentration
and R&D investment intensity in biomedical companies, a significant positive correlation between equity balance
degree and R & D investment intensity. And it also shows that R & D investment intensity of State-controlled
biomedical enterprisesisweaker than the non-state-owned holding biomedical companies.

Keywords: Bio-pharmaceutical industry; R&D intensity; sharktiog structure; shareholding concentration; equity
balance degree.

INTRODUCTION

As a representative of the high-tech industrieg-fdfiarmaceutical industry has attracted natiortehtion for its
impact on public health. Therefore, R&D(researctl davelopment, hereinafter referred to as R&D)véess is an
important way of knowledge accumulation and tecbgigial innovation, which promote the development of
enterprises [1].R&D plays an increasingly importasié in the economic development process, and Réiivities is
becoming the main form of biological pharmaceutieaterprises. R&D expenditure accounts for an msirey
proportion of the operating costs. This paper stsithe impact of ownership structure on biomedioaipanies' R&D
activities.
EXPERIMENTAL SECTION

1 Research Design

1. 1 The Research Hypothesis

1.1.1Negative Relationship between R&D Investmentna Ownership Concentration

Separation of ownership and control is a typicaarabteristic of the modern enterprise, which broutje
principal-agent problem.Though the conflict betwsbareholders and managers may be weakened bgsimgehe
concentration of ownership, high concentrationwhership will bring conflict between large sharetess and small
shareholders. When the largest shareholder eqityreaches a certain level, the largest sharel®lthn get control
of the enterprise, and engaged the projects sdtisfy own interests.Investors failed to see thegiterm benefits
brought by R & D activities in the bio-pharmaceaticcompanies, resulting in weak R&D capability, gkar
shareholders of the company to avoid the riskseséarch, urging operators to rely on the introductf foreign
products and technology to achieve profitabilityBased on the above analysis, the first hypothiegisoposed:
Hypothesis 1. Bio-pharmaceutical companies’ R&Deistiment and Ownership concentration have a negative
relationship.
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1.1.2 Positive Relationship between R&D Investmerand Equity Balance Degree

Many scholars believe that equity balance degreaniseffective way to curb speculative behavior afgé
shareholders.Equity balance degree is to make &d@wuaf large shareholders entitled to joint contfdhe company,
which can effectively avoid the major shareholdéngividual intervention in the company's decisimaking
activities [3].Therefore, the major shareholdets'spit of private interests will be correspondinglgakened.Based
on the above analysis, the second hypothesis popea:

Hypothesis 2:Bio-pharmaceutical companies’ R&D stwgent and equity balance degree have a positatomship.

1.1.3 Lower Level of R&D Investment IntensityStatecontrolled Listing Bio-pharmaceutical Companies

From previous studies we found that the nature qpfitg would affect R&D investment activities. Undikthe
non-state-owned enterprises, China's state-comtttilting companies bear a lot of social respalitsibsuch as the
development of the local economy and improving @wplent rates [4]. Some state-owned holding company
executives are often only concerned about sham-t@ins. Therefore, the state-owned holding entapido not pay
attention to R&D investment activities.In bio-phateutical Companies, equity incentive is an imptrtaay to
encourage R &D staff to work hard. But Chinese Bquicentive has just started, and it can onlyrbplemented on a
small scale.Many Chinese listing bio-pharmaceuticahpanies are controlled by the State, so thelojerent of
these listing companies tend to be more conseejaitivorder to achieve short-term goals at the obstw R&D
investment [5]. Based on the above analysis, ting tiypothesis is proposed:

Hypothesis 2:State-controlled listing bio-pharmdimal companies has a lower level of R&D investmiatensity
than that of the non-state-owned holding companies.

1.2 The Variable Design and Model Building

1.2.1 The Variables Design

(1) The explanatory variables. R&D investment isign (RDRt). In general,there are two ways to meaghe

intensity of R&D investment, one is absolute inded the other is relative index.Absolute indicatoosnmonly

measure the R&D intensity by logarithmic INRD, did refers to the amount of the enterprise's aninvaktment in
R&D. Relative indicators (R&D intensity) is the i@tof R&D spending to the indicators which refldmisiness
conditions.In this paper, R&D investment intens#tyrepresented by the ratio of R&D investment &® ¢bmpany's
main business revenue. The specific formula is: RBRinnual R&D investment /the company's main bessn
revenue.

(2) Selection of explanatory variablg$)Ownership concentration (HERFt): This article refiethe ownership
concentration by the shareholding ratio of thedatghareholder [6@)equity balance degree (EBDt):Equity balance
degree primarily reflects the extent of other lasareholders to restrict the largest shareholderspecific formula
is: EBDt = £ Shareholding ratio of the top ten shareholdersar&iolding ratio of the largest shareholder) /
(Shareholding ratio of the largest sharehold@)Nature of equity (SRNt): Figure 1 represents thengany is
state-owned while the figure 0 for non-state-owheltling.

(3) Selection of control variables. Previous stadieve shown there are other factors affecting R&@stment
activities, such as corporate performance, ensg@iale and so ¢pCorporate performance (ROEt-1), the specific
formula is: ROEt-1= (Net profit of the previous yeA(Average of total shareholders' equity val@TJhe scale of the
enterprise(SIZEt-1): Logarithmic function represethte total assets of the previous year, namel(SLoEt-1).

1.2.2Model Building
Construction of the model:

RDR, = a+ B,HERF, + B,EBD, + BsSRN, + B,ROE,_, + BsSIZE,_, + ¢

In the formula, the letter is a constan}_i (i = 1,2,3,4) are the regression coefficiergépresenting the random error;
other variables have been introduced in front.

1.2.3 Sample Selection
This paper selects the companies which continuedisclose their R&D investment activities in théimancial
statements from 2009 to 2012. Screening princigtesas follows: Annual financial report continueddisclose the
R&D expenditures of the company from 2009 to 2@@mpanies lack of variables have been excludedBas¢he
above principles this paper screened 185 samptes.E009 to 2012, the number of samples per yespertively
41,43,47,54.R&Dexpenditures primarily disclosedlia notes to the financial statements.Other variabata were
obtained directly or by calculation from the annfiladncial statements of listing companies.In traper, the listing
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company annual report data is obtained from Shar&toak Exchange Web site and Cninfo Web site.

1.2.4 Descriptive Statistics of Variables

Descriptive statistics of R&D expenditures of comiea shows that R&D investment intensity of the-state-owned
holding companies is significantly higher than #tate-owned holding companies. This indicates tiratR & D
investment activities of non-state-owned holdinteggrises are more active than that of state-ctett@nterprises
[7].By comparing the explanatory variable data fra®®9 to 2012, the authors found the average sblgliely ratio of
the largest shareholder of bio-pharmaceutical conegaremained at 36.5%, this value is relativelydest. Through
observation, the average equity balance degreetigelen 60% -90%.Both this ratio and ownership cotmaéon
indicate equity balance degree of Chinese bio-pheaeutical listing corporations is not stable,arebécorporations
are lack of long-term mechanism to achieve a resserbalance of the equity which may affect comgsniake right
investment decisions [8].

RESULTS AND DISCUSSION

1 Regression Analysis
Through regression analysis, regression coeffisiantl significance of each variable is displayefbksws:

Table 1 Model Summary

Model R R2 R2 after adjustment | Estimate error
1 .782a| 0.611 0.6 1.86103

The letter a in the table above represents thegiogd/ariables:(Constant),SIZEt-1,ROEt-1,SRNt, EBIERFt.

Table 2 Regression Coefficients

Model Non-standardized coefficients| Standardized coeffients t Correlation Sig Collinearity statistics
B Std.Error Beta " | Values of tolerance| VIF

(constant) 6.247 3.221 1.939 .054

SRNt 1.455 .290 .245 5.017 .000 .913 1.095
1 HERFt -.020 .009 -.124 -2.191 .030 .676 1.479

EBDt .025 .002 .634 11.761L .000 .750 1.333

ROEt-1 .031 .011 .138 2.903 .004 .970 1.031

SIZEt-1 -.310 .156 .102 -1.995 .048 .839 1.391

2 Analysis of the Regression Results

2.1Explanatory Variables

In Table 1, the adjusted R2 has reached 60.0%g4tidg a good situation: The explanatory variabbasexplain 60.0%
of the variation in the R&D investment intensity.

2.2 Nature of Equity

The regression results of the nature of equity (§Ridriables consistent with the assumptions is faper. The
standardized coefficientBETA of SRNt is 0.245, gating that it has explanatory power. The valueisf.017, and
the value of sig is 0.000, passed the test of faigmce of 5%.Therefore, the regression resultsraaningful. The
value of Standardized coefficient BETA is positiirgicating that non-state-owned enterprises and R&estment
intensity have a significant positive correlation.

2.3Degree of Ownership Concentration

The regression results of variables of the degfesvaership concentration(HERFt) consistent with #ssumptions
in this paper. The standardized coefficients BETAIBRFt is -0.124, indicating that it has explamgtpower. The
value of tis -2.191, and the value of sig is Ojf85sed the test of significance of 5%.Thereftweyégression results
are meaningful [9]. The value of Standardized doieffit BETA is negative, indicating that when iratiors of
company size and enterprise performance are fowdership concentration and R & D investment intgrisave a
negative correlation.

2.4 Variable of Equity Balance

In order to get further verification of the condtuss in this paper, the variable of equity balamtEgree is
introduced.The regression results of variablesjoftg balance degree(EBDt) consistent with the mggions in this
paper. The standardized coefficients BETA of EBI.634, indicating that it has explanatory poviée value of tis
11.761, and the value of sig is 0.000, passeddbedf significance of 5%.Therefore, the regressisults are
meaningful. The value of Standardized coefficientTBES positive, indicating that equity restrictiaand R&D
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investment intensity have a positive correlatiof.\fl table 2 refers to variance inflation factorigéhwork together
with tolerance value to assess the influence aferity. Smaller values of Tolerance and largeuealof VIF can
indicates collinearity is more significant.

CONCLUSION

1 Negative Correlation between Ownership Concentrédn and R&D Investment Intensity

First, without considering other factors, theraisegative correlation between ownership concéotratnd R&D
investment intensity, that is the first assumptias been confirmed And the second assumption has been confirmed
by the positive correlation between equity baladegree and R&D investment intensity. Reductionwmership
concentration can increase R & D investment intgi@dmbined with the above analysis, China's biarpgtaceutical
listing companies in the ownership concentrationeggreatly from 2009 to 2012, indicating thatréhés no
long-term mechanism for equity balance establistigiin the industry, and the lack of constraintgjést shareholder
is not conducive to the sustainable developmeRR & D investment. To maintain the vitality of theropany's
investment in R&D, we must establish a long-ternthamism for equity balance.Higher degree of echatiance can
promote the largest shareholder to participateelgtin the company's management activities andedphe scale of
investment in R&D activities in order to enhance tompany's market competitiveness and maintairaisable
development of enterprises.

2 R&D Investment Intensity

Second, R&D investment intensity in the non-stater@d holding enterprises is higher than in theestained
holding enterprises.Although biopharmaceutical canigs affects the national health and the developroé
bio-pharmaceutical industry has got national abentBut this will not solve the problem faced linetstate-owned
holding enterprises, such as social responsibitigcroeconomic benefits and so on.And Chinese yeqgentive
policy has just started, the shareholding rationwnagers in state-owned holding companies hasculiffin
supporting R&D investment activities in a long telmimsuch a situation, in addition to continuingiteprove the
equity allocation reform, equity incentive policisould be used to make the company managers searcbers pay
enough attention to R&D activities.Emphasis on Ré&lbtivities in investment can guarantee the longiter
development of the bio pharmaceutical listing coapions.
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