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ABSTRACT

This article introduces the study of public pharmatical companies between 2010 to 2012 to concthde
relationship between intellectual capital and fiperformance, through Value Added to Invested ChHUAIC)

method of evaluating intellectual capital and facamalysis of firm’'s overall performance score. Biady finds out
that both financial capital and human capital aresgtively correlated with firm performance whileustture capital
has no impacts on China’s medicine manufacturingmidn capital of Western medicine manufacturing daasore
positive correlation with firm performance than tha Chinese medicine manufacturing, but struceapital has
no correlation with performance.
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INTRODUCTION

With the rapid growth of global economy, traditibqoduction factors such as land, capital, rawemals and

labor no longer take leading place. Intellectugitzd has already replaced traditional productiactdrs to become
strategically important resource. Knowledge-inteasiorporations especially more depend on inteledatapital to

create firm value.

Pharmaceutical industry is a typical knowledgefistee industry since it includes introduction, imaton, and
storage of knowledge. New drug development needs lamount of research costs and long period ofldpvig
time. Once new drug succeeds to develop, it cangbd big fortune for the company. The feature of
knowledge-intensive also relies on sales because sgpresentative are all highly educated exp€&hsrefore, this
paper chooses pharmaceutical industry as resehjebt@nd then demonstrate the relationship betweelectual
capital and firm’s performance to help pharmacelitinterprises better manage their intellectuaitaband realize
maximum profits.

It is hard to concretely and perfectly describelisttual capital and the research scope is wideidibntification
study of intellectual capital shows that scholaaséhdifferent methods of classifying the componeitstellectual
capital. Some common classification methods afelksving:

American Scholar Stewart[1] believes that intellattcapital should include human capital, structtapital, and
customer capital (aka H-S-C structure of intellattoapital). This structure points out the valueirdgllectual
capital relies on three components- human cagitalcture capital, and customer capital. Edvinsswh Malone[1]
proposes that intellectual capital is the sum ahano capital and structure capital. British schélanle Brooking
simply defines intellectual capital as a term reprging all intangible assets needed for compaaptsration.
Enterprise equals to the sum of tangible assetsrdaaliectual capital[2]. Value Added to Investedptal method,
proposed by Ante Public[2], states that 1) both &mmesource and knowledge can influence corporation
performance and 2) either salary payable or sagpgnse have significant effects on value enhanceme
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Based on the researches of foreign scholars, omveslic scholars apply intellectual capital to otheeas of
management science. Wan Xi[4]finds that physicagiitah human capital, and structure capital arecalrelated
with corporation’s performance. Li Haihong and WaBg[5]claims that intellectual capital of each isthy have
quite different influences on firm’s performance.donclusion, through the study of intellectualitalgn addition
with needs of managerial accounting, many schqlesside a rich set of decision making tools forufiet decision
making of enterprise.

EXPERIMENTAL SECTION

1. The research hypothesis

Any business operation is based on manpower, raatesources and financial resources. Financiatalggays an
extremely important role in enterprise developméMithout it, no strategic planning and implemematwillbe
accomplished. Therefore, this article assumes that:

H1: Financial capital positively affects firm penfisance.

Human capital refers to knowledge, skills and eigmee of employees and managers, as well as the they

bring to the enterprise. Staff's knowledge and ggpee are valuable enterprise’s strategic ressuttat cannot be
replaced and imitated. Especially in the pharmacalundustry, the research and development of madicines are
the competitive advantage for enterprises and thed{ enterprise performance. In addition with support of

advanced equipment, human capital is  also am#éakelement in this research. Therefore, thigkertassumes
that:

H2: Human capital positively affects firm perfornean Corporate organizational structure, governamoglel,
incentive and control mechanism, information suppmystem and safety production management areeail v
important to corporation development. These factwescollectively called structure capital. Strueteapital can
make the enterprise not only operate more effdgtimad more safely, but also guarantee financigitahand
human capital more efficiently invested. Therefdhés article assumes that:

H3: Structure capital positively affects firm’'s fmmance.

2. Calculation process of intellectual capital index
The definition of intellectual capital will also agt VAIC method in this study. The standard formidavAIC =
CEE + HCE + SCE.A detailed description is discusseébllows:

(1) Enterprise value-added (VA)
Defined formula: VA= OUT - IN

VA stands for enterprise value-added; OUT standeffiberprise’s output, including all the revenuéproducts and
services in the market; IN means enterprises’ inpatuding all expenses deducting salary payments.

Computational formula: VA= PTP + PC + |

PTP represents pre-tax profits; PC is payment cegteacted from the cash flow statement; | reprssthe interest
expense, expressed by “financial expense” in incstaiement.

(2)Financial Capital Appreciation Coefficient(CEE)CEE = VA/CE
CE is the sum of all financial capital; in othernds, the sum of tangible assets. CE equals tootaédapital minus
intangible capital.

(3)Human Capital Appreciation Coefficient (HCE)

Human capital (HC) is salary expense, drawn froenddish flow statement. Pulic believes that humaitalashould
be able to reflect its contribution to value-addEdus, human capital efficiency can be expressettidyelationship
between human capital and added value: HCE = VA{#)Structure Capital Appreciation Coefficient(SCE)lic

model calculating formula: SC=VA-HC. Pulic believégat human capital and structure capital haveprecal

relationship when VA is fixed, so he uses anothethwd to measure the efficiency of the capitalcstme, avoiding
the inverse relationship between HCE and SCE. almitation formula is SCE = VA/SC

3.The calculation method of enterprise performance
Enterprise performance is a comprehensive evaluataex, including debt paying ability index, ptafility index
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and operation ability. This study uses factor asialyo reduce dimensions of enterprise performamtieators. It is
able to represent the basic situation of enterppisdormance objectively and scientifically, as wa$ avoid
multicollinearity effects between variables. Spiedifidex selection is as follows:

Solvency indicators: asset-liability ratio, curreatio, quick ratio, the rights and equity multegli

Profitability indicators: earnings per share, ratan assets, return on equity.

Operating indicators: accounts receivable turnaweentory turnover, fixed assets turnover.

4. Intellectual capital and corporate performance corelation analysis
Model: PERF$0+3;CEE+3,HCE+3;SCE+3,SCALE

Table 1 Regression analysis variable

Type Abrev. Variable Formula mode
Dependent variable PERF Firm’s performarice  Get fiaetor analysis
CEE Financial capital VA/CE

Independent variable HCE Human capital VA/HC
SCE Structure capital VA/(VA-HC)
Control variable SCALE| Scale LN(total assets)

RESULTS AND DISCUSSION

1. Factor analysis results

(1) KMO and Bartlett's test
KMO is used to test the partial correlation betweanables. If KMO<0.5, the statistics is not shiafor factor

analysis. In this study, KOM is 0.549, greater tBah, so we select 10 impact factors of entergresdormance to
conduct factor analysis. The significance of Bértiest is less than 0.01, so there is significamtelations between

variables.

Table 2 KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacgy. .540
Bartlett's Test of Sphericity Approx. Chi-Square 3B®%61

df 45.000

Sig. 0.000

(2) Extract the main factor
The larger absolute value of the load, the betteran represent the variable. According to thiswithe first

common factor can better represent three varigRétarn on Equity, Return on Assets and Earning $tere,
interpreted as profit ability factor. The secondnooon factor can better stand for three variablagréht Ratio,
Quick Ratio and Fixed Assets Turnover, explainedhasshort-term debt paying ability factor. Thedhcommon
factor can better represent Equity Multiplier ame tAsset-liability Ratio, interpreted as the loegat solvency
factor. The fourth common factor mostly represelmgentory Turnover and Accounts Receivable Turnpver
interpreted as operating ability factor.

Table 3 Rotated Component Matrix(a)

Component
1 2 3 4
Return on Equity 0.947 | -0.052| 0.079| 0.032
Return on Assets 0.937 | -0.034| -0.137 0.04
Earning Per Share 0.714 | 0.202 | -0.257| -0.116
Current Ratio -0.057 0.939 | -0.253| -0.021
Quick Ratio -0.067| 0.933 | -0.257 | -0.011
Fixed Assets Turnover 0.39 0.674 | 0.182 0.19
Equity Multiplier -0.141| -0.096| 0.949 | -0.056
Asset-liability Ratio -0.073 -0.218 0.949 | -0.057
Inventory Turnover -0.168  0.00¢ 0.025 0.742
Accounts Receivable Turnover  0.142  0.049 -0.10R.658

(3) The factor score and firm preference score
Factor score matrix as shown in Chart 4, four nfiaétor score expression is:
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FACT;=0.035X%+0.004%-0.061%-0.066%,+0.272X%+0.375X%+0.393%+0.045X5+0.153X%-0.074 X
FACT,=0.051X%+0.112X%+0.419%+0.415X,+0.045X-0.063X%-0.037X-0.025X%+0.34%-0.022X,
FACT3-0.482X%+0.497X%+0.008X%+0.005X%,-0.068%-0.022X:+0.095X-0.024 %+0.237X%+0.022X% ¢

FACT,=-0.023%-0.026X%-0.068X3-0.058%-0.133%+0.029X%+0.027X+0.63X+0.154%+0.719X%

Table 4 Component Score Coefficient Matrix

Component

1 2 3 4
Asset-liability Ratio 0.035| 0.051 0.482 -0.023
Equity Multiplier 0.004| 0.112| 0.497 -0.026
Current Ratio -0.061 0.419 0.00B -0.068
Quick Ratio -0.066| 0.415 0.00%5 -0.058
Earning Per Share 0.272 0.045 -0.068 -0.133
Return on Assets 0.37 -0.063 -0.0p2  0.029
Return on Equity 0.393 -0.03f 0.095 0.027
Accounts Receivable Turnover 0.045 -0.025 -0.024 630
Fixed Assets Turnover 0.1538 0.34 0.237 0.154
Inventory Turnover -0.074 -0.022 0.022 0.719

In order to scientifically classify and further éwate the performance of China’s public pharmacalitompanies,
this study adopts regression method to calculaédattor score of four main factors and weightsrtiaén factors by
their contributions to the total amount of inforiat the formula is:

PERF=0.2571FACH0.2311FACT+0.2068FACTE+0.1043FACT,

3. The multiple linear regression results

(1) Descriptive statistics

The descriptive statistics of the whole samplekects that China’s pharmaceutical industry hashilggest human
capital investment, with a mean of 2.9637; howesecording to the big discrepancy between standawihtion,

we find out that human capital investment variekbtaamong different enterprises. Financial capigal least
invested, with a mean of 0.165, and the smallelamae indicates that financial capital of Chinafsapmaceutical
industry investment tends to be at average leMelanwhile, the performance level of China’s phareuical

industry is not high, with an average of only 0.0l does not achieve profits as high as othen{égh industries’
do.

Table5 Descriptive statistics including all samples

N Minimum | Maximum| Mean| Std. Deviatioh
CEE | 258 0.0083 0.4514 0.1630 0.0757
HCE | 258 0.3342 29.2636 2.9637 2.2508
SCE | 258 -1.9433 8.2232 1.9026 0.8687
VAIC | 258 -1.2634 30.4767 5.0318 2.1874
PERF| 258 -0.7900 2.3600 0.0002 0.4126

Table 6 Descriptive statistics divided by Chinese edicine and Western medicine

Western Medicine N Minimum | Maximum Mean Std. Deviation
CEE 144 0.0083 0.4265 0.156p 0.0753
HCE 144 0.3342 29.2636 3.0350 2.6793
SCE 144 -1.9433 8.2232 1.9391 1.0590
VAIC 144 -1.2634 30.4767 5.1306 2.5538
PERF 144 -0.7900 2.3600 0.0024 0.4352
Chinese Medicine | N Minimum | Maximum Mean Std. Deviatiol
CEE 114 0.0521 0.4514 0.1758 0.0752
HCE 114 1.0042 10.2046 2.8734 1.5566
SCE 114 1.0899 3.6398 1.856[7 0.5415
VAIC 114 2.2828 12.5750 4.9054 1.6126
PERF 114 -0.7600 2.0600 -0.0025 0.3840

Comparing Chinese and Western pharmaceutical metowiiag’s, this article reveals that financial dapiof
Chinese medicine manufacturing is higher than giaivVestern medicine manufacturing, but human chjaitel
structure capital are lower than that of Westerdimee manufacturing. The result indicating thair@se medicine
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manufacturing is more willing to put into the trdinal factor such as financial capital than Westaredicine
manufacturing is, while Chinese medicine manufaetudoes not emphasize on the modern factors efiéctual
capital (HCE, SCE) comparing to Western medicinenufcturing. In terms of business performance, sitrere
Western medicine manufacturing industry is 0.0084 the performance level is positive. However, shere of
Chinese medicine manufacturing is only -0.0025nificantly lower than Western medicine manufactgrstore.

(Table®

(2) The correlation analysis
As shown in chart 7, through the total sample aig)ybusiness performance is related with financégdital and
human capital at the 1% significant level, but ctinee capital is not related to firm performancesaviwhile, we
find that there is significant correlation betwdaiman capital and financial capital, while therendgs correlation
between financial capital and structure capital.

Table 7 Correlations

PERF CEE SCALE HCE SCE
PERF 1
CEE A7 1
Pearson Correlation SCALE | .358« | 0.15« 1
HCE 350+ | 0.095- 0.27 7%~ 1
SCE -125 | -0.042 | -0.158. | -0.38% 1

Annotation *** **stand for the significance at 1% and 5% level

(3) Multiple linear regression analysis
First, in order to avoid multicollinearity betweesriables which leads to the unreasonable varipblemeter
estimation, this study adopts SPSS20.0 to examar@nce inflation factor (VIF) of explaining varigls and
control variables. As shown in chart 8, all the ¥lre less than 2, demonstrating the effectivenietf®e regression
model which has no multicollinearity.

The results of the multiple linear regression asiglpf Western medicine manufacturing are: The [liev@etween
financial capital appreciation coefficient (CEE)daenterprise performance is 4.113, significant %t donfidence
level. Hypothesis 1 is proved to be true. The Tugabetween human capital value coefficient (HCEYl an
corporation performance is 6.759, also significactirrelated at the 1% confidence level. Hypothé&sis proven.
Structure capital appreciation Coefficient didresp the test of significance, so it has no coioglatith corporation
performance. Hypothesis 3 is rejected. Moreover,dbntrol variable “Scale” has a significant pegtcorrelation
with enterprise performance. It shows that scatebes are created with large firm scale.

The results of the the multiple linear regressioalgsis of Chinese medicine manufacturing are: Thealue
between financial capital appreciation coeffici€BEE) and enterprise performance is 8.107, sigificat 1%
confidence level. Hypothesis 1 is established. Thealues of human capital value coefficient (HCE)2.308,
significant at 5% confidence level. Hypothesis 2iliso proved. Besides, control variable “Scaletdakted with
performance, in accordance with Western medicirsgmphceutical industry.

Table 8 Result of Multiple Linear Regression

- Unstandardized Coefficients .

Western Medicine B Std. Error t Sig. VIF
(Constant) -2.619 .692 -3.785 .00Q
CEE 1.589 .386 4113 .000**t 1.044
HCE .077 .011 6.759 .000*{ 1.158
SCE .036 .029 1.254 212 1.139
SIZE .096 .032 2.995 .003* 1.080

. - Unstandardized Coefficients .
Chinese Medicine B Std. Error t Sig. VIF
(Constant) -3.706 .673 -5.505 .000
CEE 2.958 .332 8.914 .000**1 1.034
HCE -.030 .013 -2.361 .020*  1.93D
SCE -.176 .061 -2.87% .005** 1.604
SCALE .168 .033 5.136 .000** 1.299

Annotation *** **stand for the significance at 1% and 5% level
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CONCLUSION

As shown in Chart 7, there are strong positivealations between the Intellectual capital elemédtsnan capital
is positive correlated with financial capital, aslias with structure capital. It means investmeritauman capital
promote investments of financial and structure tedpiThe introduction of technical personnel witlevvitably
motivate new medicine research and the developofesdles progress. All of these need financial tedsupport.
The recruitment of management talents are goirghémge management pattern and to upgrade informsyistem
and production safety system. These improvememtsaso based on the growth of structure capitalwéler,
financial capital and structure capital have nanificant correlation, which shows more money inmay not lead
to more structure capital increase.

In this research, the descriptive statistics of heamples reveals that the pharmaceutical indysags most
attention on human capital comparing with financidpital and structure capital. In addition, China’
pharmaceutical industry is divided into Western @@ manufacturing and Chinese medicine manufaxguior
the further study in order to discuss the relatigmsbetween intellectual capital and firm perforrm@ann two
perspectives. Findings are as follows. First, tafggmance level of Chinese medicine manufactuisngegative,
significantly lower than Western medicine manufaicig. The result suggests that with Western medieintering
into Chinese market, the population of consumer€£hihese medicine becomes smaller. Therefore, thaken
prospects for Chinese medicine is worse than th@Vestern medicine and then its bleak future letadigs poor
performance. Secondly, financial capital and huntapital of Western medicine manufacturing both have
significant positive correlations with firm perfoamce, but structure capital and corporate perfocedrave no
correlation. Thus, financial capital and human taphave played an important role in Western meeici
manufacturing, while structure capital has not bpaid enough attention. Financial capital of Chinesedicine
manufacturing and firm performance are proved tgbstive correlated. This result is consistenthwhiat of the
Western medicine manufacturing, revealing that plaaeutical industry has focused more on finandgiital as
the basic element of enterprise development. Afghoouman capital of Chinese medicine manufactuaisg has
relevance with corporate performance, but the figgmice level is lower than that of Western medicin
manufacturing. It is because Chinese medicine namtwfing products mainly rely on traditional phacmatical
formulations passed down through generations. @rctimtrary, in Western medicine manufacturing, Higd-tech
talents constantly develop new medicines to imprompetitiveness, so the positive correlation betwluman
capital of Chinese medicine manufacturing and eniex performance is not as high as that of Westeedicine
manufacturing. In addition, capital structure alsas not correlated with corporation performanceCininese
medicine manufacturing, suggesting that China’splaeutical industry has not yet approached thet matable
and the most efficient business operating mode.
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