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ABSTRACT KEYWORDS
Pharmaceutical manufacturing is a knowledge and technology-intensive Pharmaceutical manufacturing
high-tech industry, and also a special industry on people’s livelihood. industry;

Competitiveness evaluation;
Factor analysis;
Cluster analysis.

How to enhance its competitiveness has great significance for the regional
economic development. This paper is based on the dual theory of
comparative advantage and competitive advantage, according to their
different emphases, pharmaceutical manufacturing industry
competitiveness eval uation index system of regional and provincial were
established, then take JiangxiProvince (JX), Chinaasan example, usefactor
analysisand cluster analysismethodsto eval uate regional competitiveness,
and use factor analysis to evaluate provincial competitiveness, so as to
know about pharmaceutical manufacturing’s competitive advantage among
provinces in China and the comparative advantage among industries in
JX. According to the results, some relevant recommendations were put
forward to enhance the competitiveness of the pharmaceutical industry in

JX Province.

INTRODUCTION

Pharmaceutical industry haslong been recognized
astheworld’simmortd ““sunriseindustry”, shouldering
thetask of people’shed th, demand for high qudity drugs.
It’sanimportant economic sector to improve people’s
quality of lifeand promotesocia development. People’s
Government of JX province successively defined the
bi o-pharmaceuticd industry asastrategicemergingin-
dustry, and the Chinese medicine and bio-pharmaceu-
tica industry asoneof thesix pillar industries, congtantly
increasesitseffortsto support their devel opment. Meet-
ing with new opportunitiesand challenges, to study the

© 2013 Trade Sciencelnc. - INDIA

competitiveness of pharmaceutical industry hasgreat
sgnificance.

Asthe pharmaceutical industry becoming China’s
high-tech industry, thedomestic theoristsand practitio-
nershavemade sometheoretical and practical re-
sults. Wu Zhuoliang™ discussed thehigh-techindustry
eval uation system, establishesacomprehensiveevau-
ation model from the competitive dynamics. Sun
Donggi? used factor analysis and location quotient
analysis methodsto research competition paths under
industrial competitivenessmode. Other scholarshave
integrated usequaditativeand quantitativeandysismeth-
odsto establish regiond industrid eva uationindex sys-
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temandmodd, and do empirica andysis. Foreign phar-
maceutical industry devel oped earlier, formed arela
tively complete and mature system. However, foreign
research of pharmaceutical industry competitiveness
evaluation andresearchisrelatively small. Michael E
Porter! proposed a national competitive advantage
analysismodel (also known asthe Diamond moddl),
whichisthemost prominent representative model of
industria competitiveness. MattiaBianchi®, used ex-
pert interviewsand dataanaysismethodsto survey and
anaysethewd |-known enterprisesof bio-pharmaceu-
tical industry. George T.Haley!*¥ analyzed the global
competitivenessof Indian’spharmaceutical industry.

INDUSTRY COMPETITIVENESSEVALUA-
TIONMETHODS

Therearemany methodsto eva uateindustria com-
petitivenessat home and abroad, such asthe Diamond
model, location quotient, DEA, fuzzy comprehensive
evaluation, AHP, principa component andysisand so
on. Based on the characteristics of theindexes, taking
into account of thegpplicability andsmplicity principles
aswell asthenead toachievetheresults, thispaper mainly
usethefactor anayssand cluster andysismethods.

Factor analysis

Factor Analysisisadatareduction technique, by
studyingtheinterna dependenceof thecorreationma-
trix of anumber of indicatorsto identify thecommon
variableswhich control all variables, and they arenot
correl ation between the common factors.

Supposetheorigina variableindexesarex,, X,,...,
X0 integrated new varidbleindexesarey,, y,,..., ¥, M
d” p,turnprelated origina variablesof X, intomirrel-
evantvaiablesof y _, Themathematical model of factor
andysisisasfollows:
Y, =U XU XU XU X
Y2=U,, X, U XU, Xt U, X
y3=U, X, HU X FU X +...U
Y. =U X XA XU X
u,2+u,+u U =1 (1=1,2,3,...p)

Cluster analysis
Cluster analysisisto classify cases based on the

individud characteridics. Itsessenceistousethesample
datato determinethe degree of smilarity or affinity re-
lationships of the sample indicator objectively, and
feather flock thesimilar sampleor indicatorstogether
under theprincipleof likeattractslike. Thedifferences
within agroup are smallest, and differences among
groups are biggest, in order to achievethe purpose of
classfication. Thedegreeof afinity betweenthesamples
ismainly determined by the distance and the correla-
tion coefficient between the samples. This paper uses
casescluster method, inwhichindividud distanceusing
Squared Euclidean Distance, and group distanceusing
Between-groupslinkage.

Factor andysisand cluster anadlysisinthispaper are
anayzed by meansof SPSS 16.0 satisticd software.

REGIONAL COMPETITIVENESSEVAL UA-
TION OFPHARMACEUTICAL MANUFAC-
TURING INDUSTRY OF JX PROVINCE

Establish evaluation index system

According to thedual theory of comparative ad-
vantage and competitiveadvantage, competitiveadvan-
tage emphasis on comparison of the same industry
among areas, focusing on market exchangerelations,
snatching market in the fierce competition, accessto
benefits, and theability of sustained economic growth.
Based on the above analysis and combined with the
characteristicsof pharmaceutical manufacturingindus-
try, aswell astheavailability of data, this paper estab-
lishesaregional competitivenesseva uaionindex sys-
temwith4firstlevel index and 15 second leve index of
pharmaceuticd industry, asfollows:

Industry size

Grossindustria output, annua average number of
employees, number of enterprises, total assets;

Market capacity: businessprincipa revenue, sales
industrid output, market share;
I nnovation capability

Full-timeR& D personnd, intramural expenditure
on R& D, expenditureon new products development,
new productsoutput, salesrevenue of new product;
Profitability

Sdesprofit margin, industrial output profit margin,
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ratio of profitsto cost.

Combined with thedevel opment trend of pharma-
ceutica manufacturing and distribution of themain pro-
ducing areasinrecent years, thispaper selects 19 prov-
incesand citiesof Chinafor theeva uation of regiona
competitiveness. Thestatistica dataof theindexesare
origina dataabovedesignated size of pharmaceutica
manufacturing enterprisesfrom provincia and Chinese
datigticd yearbooksor caculated based onorigind data

Competitivenessevaluation of pharmaceutical in-
dustry between jx and other provinces

Prerequisiteof factor analysis

Using SPSS16.0 softwarefor analysis, thesignifi-
cant level P=0.000 <0.05, KMOis0.800, suitable
for factor andysis. Using principa component analysis
to identify the common factors of 15 indicators, ac-
cording to thetotal variance explained diagram, the
former twofactors’ eigenvaduesaregreater than 1, and
the cumulativevariance contribution rateis 92.1%, so
thefirst two factorsarethe common factors.

Factor extraction and solving of thefactor compo-
nent matrix

According totherotated component matrix, thein-
dexesof industry size, market capacity and innovation
capability aremainly explained by thefirst commonfac-
tor, wecandefined it asanindustrial strength factor.
Theindexesof sdesprofit margin, industria output profit
margin, ratio of profitsto cost aremainly explained by
the second common factor, we can defined it asan prof-
itability factor.

Calculate component’s scores

Using regression method to estimate each
component’s score coefficient, and outputs component
score coefficient matrix, writethe expression of factor
scores, amongwhich X, X,,,... X . arethenormalized
vauesof thevariables.

F,=0.094X +0.090X +0.093X +0.085X ,+0.094X +
0.094X,+0.094X _+0.081X,-
0.084X,+0.085X,,+0.084X,-0.084X ,-0.012X -
0.022X,,-0.009X

F,=-0.048X,-0.053X,-0.081X,+0.055X -
0. 050X .,—0 051X -
0.050X,+0.054X,+0.055X ,+0.043X +
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0.053X,+0.051X,+0.308X ,+0.305X ,+0.307X

Variance contribution of each factor wasweighted
to cd culatetheregiond pharmaceutica manufacturing
total scoreof F, F=0.7083F1 +0.2127 F2, theresults
and sorting areshown in TABLE 1.

TABLE 1: Scoresof F1, F2, Fand ranking

_ F1 F2 F
region
score ranking score ranking score  ranking
sb 2.656 1 0.240 8 1.933 1
JsS 2.333 2 -0.459 10 1.555 2
VA 0.829 3 0.968 3 0.793 3
GD 0.540 4 0.804 6 0.553 4
BJ -0.496 13 2.389 1 0.156 5
IX -0.402 11 -1.428 19 -0.589 15

Cluster analysis

According totheresultsof factor analysis, select
F,, F, asnew variablesto do casescluster, clustered all
casesinto four groups. Part of theresultsareshownin

TABLE2:
Evaluation resultsanalysis
Results of factor analysis

Accordingto TABLE 1, pharmaceutica manufac-
turing industry of JX compared to other provinces, its
industrial strength factor scoreis-0.402, ranked 11,
profitability factor scoreis-1.428, ranking 19,total score
1s-0.589, ranked 15, under the middle devel opment
level. Thetop five competitive provincesare SD, JS,
ZJ,GD, BJ, of whichtheindustry size, production ca-
pacity, innovation and profitability inthecountry arein
aleading position in the devel opment of pharmaceuti-
cd manufacturing.

Results of cluster analysis

Accordingto TABLE 2, BJbelongsto Group 1,
thescoreof industria strength factor isnot high, but its
profitability in Chinahas an absol ute advantage. BJas
the capital city, itseconomy isdevel oped, industries
havestrong apped. Group 2includes TJ, HLJ, SH, ZJ,
FJ, GD, which hasstrong competitiveness. These prov-
inces’ economic arerdatively developed in Ching, phar-
maceuti cal manufacturing devel ops steadily. Among
them, medical and pharmaceutical technology of SH,
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TJarevery advanced in China, they are pharmaceuti-
cal companies’ development center in Chinafor re-
search, manufacturing, marketing and investment. Group
3includesHeB, LN, JL, AH, JX, HeN, HuB, HuN,
CQ, SC, whichhasgreat relationship with thelevel of
economic development of theregions. Group 4 includes
SD and JS, thetotal scorerank thefirst or second. JS
and SD arestrong provinces of pharmaceutical manu-
facturingin China, wheremedical resourcesarerela-
tively abundant, industry concentration and market share
arehigh.

TABLE 2: Classification of group members

group region

Groupl BJ

Group2 TJ, HLJ, SH, ZJ, FJ, GD

Group3 HeB. LN, JN, AH, JX. HeN, HuB, HuN, CQ. SC

Group4 JS, SD

PROVINCIAL COMPETITIVENESSEVAL U-
ATION OFPHARMACEUTICAL MANUFAC-
TURINGINDUSTRY OF JX PROVINCE

Establish evaluation index system

According to the dual theory of comparative ad-
vantage and competitive advantage, comparative ad-
vantage mainly refersto differencesamong industries
onlabor force, natural resources, productivity and other
production factor endowment, focusing on the devel -
opment potential of aparticular industry. If anindustry
within theregion has more abundant resources, lower
production costsand | abor consumption, indicatesthat
theindustry ismore competitivethan other industriesin
theregion. Based on thetheory, this paper establishes
theprovincid competitivenesseva uationindex system,
asfollows:

Industry size

Annua average number of employees, number of
enterprises, averageincome of enterprises,

Production capacity

Grossindustria output, industrial added vaue, over-
al [abor productivity;

Industry benefit
Ratio of profitsto cogt, ratio of profitsand taxesto

output value, ratio of profitsand taxestofunds, ratio of
total assetsoutput vaue;

Development potential

Ratio of demand growth, income el asticity of de-
mand.

Thedate of thispartisorigina date or calculated
based on thed manac datafrom the Nationa Bureau of
Statistics, JX Bureau of Statisticsreleased themost re-
cent year, 2011. Collect and collate date of 20 major
industria sectorsof JX of themain economicindicators
of industria enterprisesabovedesignated size.

Competitiveness evaluation of major industrial
sectorsof jx

Follow the procedure of factor analysisinthepre-
viouschapter, eval uatethe competitiveness between 20
magor industries. Get thelevel of significanceP=0.000
<0.05, KMO vaue is 0.564. According to the total
variance explained diagram, theformer threefactors’
eigenvaluesare greater than 1, and the cumulative
variance contribution rateis89.5%. Among them, ratio
of profitsand taxesto output value, overall l1abor pro-
ductivity, ratio of profitsand taxesto funds, average
incomeof enterprises, ratio of total assetsoutput vaue,
ratio of profitsto cost are mainly explained by thefirst
common factor, we can defined it asan benefit factor;
grossindustria output, industrial added value, annua
average number of employees, number of enterprises
aremainly explaned by the second common factor, can
be defined asan scalefactor; ratio of demand growth,
income el agticity of demand are mainly explained by
thethird common factor, reflecting theindustry’s mar-
ket development potential, can be defined asan devel -
opment factor. Part of theresults of score and ranking
areshowninTABLE 3:

Evaluation resultsanalysis

Accordingto TABLE 3, pharmaceutica manufac-
turing industry compared to other industriesin JX, its
benefit factor scoreis-0.352, ranked 12, scalefactor
scoreis-0.098, ranked 10, development factor score
1s-0.182, ranked 10,total scoreis-0.211, ranked 10,
at amediumleve. Thetopfiveindustrieswith hightotal
score are manufacture of tobacco, smelting and press-
ing of non-ferrous metal's, manufacture of raw chemica
materia sand chemica products, manufacture of non-
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TABLE 3: Scoresof F1, F2, F3,Fand ranking

F1 F2 F3 F
Grouped by Sector - - - -

score rank-ing score rank-ing score rank-ing score rank-ing
Manufacture of Tobacco 3.964 1 -0.334 11 -0.719 17 1477 1
Smelting and Pressing of Non-ferrous Metals 0.329 4 2424 1 0.497 6 0.941 2
Manufacture of Raw Chemical Materials and

0.037 6 1.774 2 1.346 3 0.770 3
Chemical Products
Manufacture of Non- metallic Mineral Products  0.254 5 1.764 3 -0.350 13 0.568 4
Mining and Processing of Non-Ferrous Metal

0.594 2 -0.607 14 1.736 2 0.375 5
Ores
Pharmaceutical Manufacturing Industry -0.352 12 -0.098 10 -0.182 10 -0.211 10

metdlicminerd products, mining and processing of non-
ferrousmetd ores, which aredl involvedinthesix pil-
lar industriesof JX province.

DEVELOPMENT PROPOSAL SFOR PHAR-
MACEUTICAL INDUSTRY OF JX

Accelerateindustrial agglomeration

Enterpriseabove designated size of pharmaceuti-
cd manufacturingin JX isfew, especidly leading brands.
Modern industry ischaracterized by apowerful com-
bination of bus nessthrough acquisitions, restructurings
andjoint, so asto improvethe competitiveness of en-
terprisesandformindustria clusters.

Srengthen businessoperations

Pharmaceutical manufacturing of JX comparedto
other pillar industriesor other provincesin Chinadoes
not have advantagein economic benefit and profitabil -
ity. Therefore, enterprises need to strengthen internal
operations management and control costs, inorder to
improve profitsand the economic benefitsof pharma:
ceutical manufacturers.

Strengthen technological innovation

Pharmaceutica productsin JX aremostly generic
drugs, lacking of technologica innovation, whichisa
magjor factor that affect the competitive position of JX.
Soit needsto strengthen research cooperation and com-
muni catewith famousforeign enterprises, increasere-
search fundsto develop new products, and form local
brands and features.

Optimization supportivepolicies

Pharmaceutical industry hashigh-tech, highinvest-
ment, highcycle, highrisk, highreward characterigtics.
It’s necessary to put forward supportive policiesin
market access, government procurement, tax subsidies,
investment and financing policies, etc. to promotethe
devel opment of pharmaceutica industry.

CONCLUSION

Thispaper isbased on literatureresearch onindus-
trial competitivenessat homeand abroad, accordingto
thetheory of comparative and competitive advantege,
establish competitivenesseva uationindex system of re-
giona and provincia of pharmaceutica industry of JX,
and usefactor anaysisand cluster analysismethodsto
evaluate and analyze, so asto identify itscompetitive
advantagein Chinaand comparative advantageamong
indudtriesof pharmaceutical manufacturing. Theresearch
of thispaper has certain guiding significancefor other
areasof Chinato study industrial competitiveness.
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