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ABSTRACT

This paper adopted statistical and econometric methods to analyze the
relationship between the indicators of public libraries, including the total
collection of books, total number of circulation, volume of books borrow,
total expenses, acquisition expenditures of books and technological
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innovation. The results indicate that there is a significant positive
correlation between them and two indicators: newly acquired collections
and the total collection of books, play an especially important role.
According to the empirical analysis, this validates that public library
services have facilitated the development of scientific and technological

innovation

INTRODUCTION

Public Library Manifesto promulgated by
UNESCO clearly atesthat publiclibrary istheinfor-
mation center of aregion, for it could provideavariety
of knowledge and information for users. Inthe 12 pro-
visionsof publiclibrary, the 10" one stipul atesthat it
should off adequateinformation servicesfor local busi-
nesses, community groups; regulations of provincial
publiclibrary also clearly state that thereare 6 main
tasksof provincia library, and the second oneisto pro-
vide booksand periodicals materialsfor theregion’s
economic devel opment and scientific research. Boththe
Public Library Manifestoissued by United Nationsor
China’spubliclibrary regulaionsclearly definethat pub-
liclibrary should servethe production and scientificre-
search.

A special duty of the publiclibrary isto provide
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timely thematicinformation servicesfor government
decision-makersusing rich collection of resourcesand
highlevel of community information servicesfor read-
ers. Intheeraof knowledge economy and technol ogi-
cd innovation, technol ogica innovation requiresinfor-
mation, so thelibrary should makequick responseand
taketheinitiativeto play itsspecid role, thusproviding
in-depth, comprehensive, diversified information ser-
vice

There arefew studies about the relationship be-
tween the devel opment of public library and techno-
logica innovation, and only two can be searched from
thejournal net. Xiao Hongyuan, ChenYunyun (2002)
elaborated therolethat publiclibrary playedin techno-
logical innovation with the scientific and technol ogica
innovation as an object, where they pointed out that
publiclibrary will provideinformation for betechno-
logica innovationwithitsknowledge-intensive advan-
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tage and socia education function; it may also offer
impetusfor technologica innovationwithitsrichinfor-
mation resources, scientific devel opment and informa:
tion utilization means, aswell astheinnovativeways
and meanswithits deepening services. Huang Lihud?
discussed thenew requirementsof thenationa science
and technology innovation systemfor thepubliclibrary
and cdledlibrary saff to make contributionsto the con-
struction of nationa science and technology innovation
system. However, reated researcheslaid much empha-
sison thetheory and normativeresearch, and lacked of
empiricd sudies. Therefore, thispaper attemptsto study
therel ationship between public library and technol ogi-
ca innovation based ontheempiricd studies, tryingto
build anempiricd modd toandyzetheinfluenceof public
library onthe devel opment of scientific and technologi-
cd innovation.

THEORETICALANALYSISOFTHE INFLU-
ENCE OF PUBLICLIBRARY ON SCIEN-
TIFICAND TECHNOLOGICAL
INNOVATION

Toprovidetheknowledgefor scientificand tech-
nological innovation

By theongoing literature search, thelibrary hasre-
served alot of knowledgeand technol ogieswhich could
form acomplete and orderly knowledge system after
collation and processing, and then it could befrequently
exploited by technological innovation workers. There-
fore, every technologica innovation project isinsepa-
rablefromtheliteratureand knowledgeof library. The
Library could provideknowledge dynamicfor thetech-
nological innovation by theliteraturecirculation, refer-
ence, issuetracking and other services.

Tonurturetalent for technological innovation

Scientific and technical personnel arethe source
and power of technologica innovation, andtheflexibil-
ity and breadth of education implemented by library
implementationisakind of supplement for theformal
schooling. Duetoits openness, thepubliclibrary con-
stantly cultivatesand fosterstalentsand improvestheir
quaity aswell assubtly nurturesthe potentia personnel
by providing services of literatureinformation such as
theknowledge disseminating.

Toprovideinformation about policy and regula-
tions

It is necessary to obtain the related information
policiesand regulationsin the decision-making and
implementation processof scientific and technological
Innovation projectsto ensurether stability and success-
fully implementation. Information about policy and regu-
lationsincludesnationd conditionsand strength, devel -
opment of policiesand technologica innovation. Thus,
thelibrary couldfacilitate thetechnol ogical innovation
by information collection, collation, dissemination, rec-
ommendation, consulting and other services.

Toprovidemarket information

Itisnecessary to collect relevant market informa:
tion and conduct anays swhen theinnovation projects
and productsare established, whichisconductivefor
the decision-making of innovative projects, thedeve -
opment, production and market launch of innovative
product and thetransfer of innovativetechnol ogies. By
the specia database construction for market informa-
tion, etc, thelibrary could carry out targeted services
for usersto enabl e scientific and technol ogica innova-
tionworkersto grasp alarge number of practical mar-
ket information, thus promoting innovation work.

To present the status and some forwar d-looking
infor mation of innovation pr ojects

Toavoid duplication of innovation andimprovethe
application value and market efficiency of innovative
products, it isnecessary to make use of information
provided by librariesand other information sectorsin
theprocessof technologicd innovation, inorder tofully
understand and master the history, statusand trends of
innovativeprojects.

Tofacilitatetheapplication and infor mation trans-
for mation of innovativeproducts

Whether theinnovative productscan be ultimately
launched into the market or into new innovations, or
becomeeffective patented technol ogy with high vaue,
iIsamanifestation of innovation benefits. Inthewhole
process of technological innovation, itisnecessary to
search literature and collect information to grasp that
by which industries, departments, unitstheinnovative
productsare utilized, aswell aswhich technological
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projectsaretheseinnovative productswill beused. The
library isthe best sector to achievethis.

Empirical analyssof publiclibrary and technologi-
cal innovation

| ndex selection

Whenit comesto the output quantity and quaity of
technological innovations, though many potential fac-
tors(inthiscase, itissolved by environmental factors
of technology capabilitiesinthe system eva uation pro-
cess) cannot be characterized in technological capacity
building and the quanti zation process, itsexplicit knowl-
edgeiswhat wemust consider. In 2005, Gong Weijun
et al concluded from theregression anaysisthat im-
plicit knowledgeishighly individuaized duringthede-
veloping processof ability anditisdifficult toregulate.
Theexistence of enormoustacit knowledge makesit
moredifficult to enhancethe overall scientific and tech-
nological capacity. Onthecontrary, theincreaseinand
the organization of the number of explicit knowledge
arebendficid toimprovingtheoverdl scientificand tech-
nological capacity. Themobility of scientific and tech-
nologica knowledgeand the strength of explicit aredi-
rectly rel ated to activating thelikelihood of technology
and economic and social resources, scienceand tech-
nology capability-building aswell astheachieving the
increase of theefficiency of knowledgeexplicit. Among
technol ogical innovation output indicators, explicit
knowledgefactorsare broadly divided into two cat-
egories, namdy, morphologica indicator for knowledge
quantity and morphologica indicator for magnitude of
vaue. Morphol ogicd indicator for knowledge quantity
consstsof thedirect result of scienceand technology,
mainly including academic papers, scientific research
inventionsand patents. Levin aso confirmedthat rais-
ingtheleve of investment inresearch and devel opment
needsto givesome kind of monopoly power to devel-
opersto stimulate or motivate them. Only those sub-
jectswho accumulate critical qudity patentshave bet-
ter abilitiesto create. When the property right of anew
invention isprotected, the patent ownerscan transfer
itsright to use through payment to compensate their
investment and to get benefits. Patents granted in a
country arethe best characterization indicator of the
output of science and technology resources. In addi-
tion, technol ogicd innovation depends on not only the
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number of scientific and technol ogica achievements, but
asotheir promotionin practical productionand useas
well asthesize of benefits, that is, the morphol ogica
indicator for magnitudeof vaue. Itistheindirect tech-
nological achievement, which can be characterized by
thetransaction volumeof contractsintechnol ogy mar-
ket. In summary, scientific and technological innova-
tions are measured by two indicators. Otransaction
volume of contractsin technology market (TEC), re-
flecting the promotion of scientific and technological
achievementsinthepractica productionand useaswell
as the economic benefits to be obtained; ® Patents
Granted (PAT), asthereflection of science and tech-
nol ogy resource output of knowledge quantity morphol-
ogy and aswel| the property protection of intellectual
rights.

Accordingto Zheng Jinghud, publiclibrary de-
velopment indicatorssalect thetota collection of books,
thetotal circulation of readers, volumesof booksbor-
rowed, total expenditures, acquisition expensesof col-
lection, and newly acquired collections. Thispaper uses
the dataof main science and technol ogy output indica-
torsfrom 1995 to 2006 to analyze economic indicators
such asthetransaction volumeof contractsin technol-
ogy market, thetotal expenditure, andtheacquisition
expensesof collections. Todiminatetheimpact of price
changes, the consumer price index (1978 = 100) is
appliedto deflateall of them.

Correation analysis

Largetechnologicd innovati on output meansmore
information and technol ogies can be applied to eco-
nomic productionandthelibrarieswill expandfagt. Thus
it could make greater contribution to thescientificand
technol ogical innovation and form moretechnol ogical
innovation output. Thetechnologicd innovaionandthe
development of alibrary should be positively corre-
lated.

As can be seen from the quantity of the scientific
output, the number of patent application and grant has
beenincreasing fromthe 45,064 in 1995t0 268,002in
2006, with an averageannua rise of 16.53%; fromthe
turnover inthenationd technology market, itsvauehas
been increasing from 67,610,000 yuan in 1995 to
386,026,000 yuanin 2006, with an averageannual rise
of 19.32%; the average growth rateindicatesthat the
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growth rateof the scientific output ishigher than that of
economy. Theaverageannua growth rate of thetota
expenditure and the acqui sition expenses of book col-
lectionis 13.21% and 10.18%, higher than that of the
total book collection and newly acquired collections.
Thisindicatesthat China’sintensiveprotection of intel-
lectual property and copyright causesthegrowth rate
inunit cost of books higher than the expenditures of
book acquisition. Meanwhile, it a so may indicatethat
lower growthratio of publiclibrariesdevelopment may
giverisetogreater growth ratio of science and techno-
logicd output. (AsshowninTABLE1).

Is there a dependence rel ationship between the
library’s businessdevel opment and technologicd inno-
vation? Therdevant datafrom 1995 to 2006 isused to
measure the correl ation matrix of variousindicators of
technological innovation and library devel opment, and
thecalculation resultsare shownin Table 2. Check the
correlation coefficientsand all of them have passed the
significancetest with thefreedom degree of 10andthe
significanceleve of 1%, showingthat al variablesof
library development aresignificantly corrd ated with the
technol ogical innovation outpt.

Thecorrel ation coefficientsof thenumber of granted

TABLE 1: Theaverageannual growth rateof theindicators

Project name

Average annual growth rate

The number of granted patents

Transaction volume in technological market (10 thousand yuan)

Total book collection(10 thousand volumes)

Total number of circulation(10 thousand)

V olumes of books borrow(10 thousand volumes)

Total expenditure(10 thousand yuan)

Acquisition expenses of book collection(10 thousand yuan)
Newly acquired collections (10 thousand volume)

17.60
17.16
3.90
2.96
5.39
13.21
10.18
7.45

Note: calculation based on data from China Statistical Yearbook

patents, thetransaction volumeinthe nationa technol-
ogy market and the acquisition expenses of book col-
lection, thetotal book collectionand thetota expendi-
tureof thepubliclibrary areall greater than 0.95. This
indicatesthat with advancesin technology and public
libraries, agrowing number of technologiesaretrans-
acted by the technol ogy market which thushasbecome
a bridge between the scientific and technological
progressand library devel opment. Theeconomic growth
caused by the scientific and technological innovation
promotestheincreasein the acquisition expenses of
book collection, thetotal book collectionand thetotal
expenditure, which enhancesthelibrary’s servicesfor
technologica innovation; thegrowing strength of library
isconductivefor enterprisesto devel op new products
and improvetheir R & D capabilities; whiletheenter-
prisescouldimprovetheir overall technological leve,
shorten the devel opment cycle of new products, en-
hance the market competitivenessand promotescien-
tific and technol ogical innovation by technol ogiespur-
chased intechnol ogica market.

TABLE 2: Corrédation coefficientsof library development
indicator sand technology output indicators

BXG CZF LTRC WJCS ZCL 2zzC PAT TEC
BXG 1000 0951 0.885 0.865 0.926 0.965 0.930 0.959
CZF 0951 1.000 0928 0.930 0.987 0.983 0.958 0.965
LTRC 0.885 0.928 1.000 0.832 0.909 0.943 0.937 0.944
WJCS 0.865 0930 0.832 1.000 0.935 0921 0.881 0.887
ZCL 0926 0987 0909 0935 1000 0.980 0.960 0.964
ZZC 0965 0983 0943 0921 0980 1.000 0.985 0.994
PAT 0930 0958 0937 0881 0960 0.985 1.000 0.992
TEC 00959 0965 0.944 0.887 0.964 0944 0.992 1.000
Note: calculation based on data from China Statistical Yearbook
Modeling

Inorder toreflect theinfluence of the devel opment
of publiclibrariesonthetechnol ogical innovation out-
put more accurately, we established a mathematical
model based on the correlation analysisto quantita-
tively anayzetherelationship between them.

The correlation coefficient between thetwo indica
torsisupto0.99 a thetechnologica innovationlevel,
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so any indicator could be selected as the dependent
variable of themodel. Here we sel ect the transaction
volumeinthe nationd technical market asthe depen-
dent variableto establish modd. Thisisbecause patent
isaphysical quantity indicator and the number cannot
reflect thequdity of scientific and technological innova:
tion. According tothe principlethat thevariablesof the
established mathematicd model should beasindepen-
dent aspossible, it islikely to select only one of the
independent variables. To diminatetheautocorrelation
between variables, carry out natural logarithm trans-
formfor them in the calculation and thefollowing six
regress on equationsare obtained:

TEC =-355+1.88xBXG @
(-2.71) (10.11) R?=0.91 s.e. = 0.19

TEC =2.66+1.56xGZF @
(4.99) (13.20) R?=0.95s.e. = 0.15

TEC =-26.12+3.62xLTRC ©)
(-6.23) (8.58) R?=0.88s.e. = 0.22

TEC =-23.87+3.44xWJCS @
(-4.85) (6.82) R?=0.82 s.e. = 0.27

TEC =-39.44+4.62xZCL )
(-11.55) (14.38) R?= 0.95 s.e. = 0.14

TEC = 1.67+1.34xZZC 6)

(6.14) (29.12) R?=0.99 s.e. = 0.07

Check thet-distribution table, when the degree of
freedomis 10, thet-test vduewiththesgnificant level
of 5% and 1% wasrespectively 2.228 and 3.169. The
absolute value of t-value of each equation isgreater
than 5% of the decision value 5%, which passesthe
test with the coefficient of 0 and probability of 5% and
the estimated regression coefficientissignificant. The
goodness of fit of themodel isgreater informula(l),
(2), (5), (6), which showsthat most of changesinthe
transaction volumeinthe national technology market
could beexplained by regression (> 90 %).

Thisshowsthat the newly acquired collectionsare
highly correlated with thevolume of transactionin the
national technological market. Theregresson coeffi-
cient is1.88, indicating that when the newly acquired
collectionsincrease by 1%, the growth rate of transac-
tionvolumein nationa technology market will be 1.88%,
which showsthat the newly acquired collectionsis con-
ductivein promoting the acquisition expensesof books
and total expenditure. Similarly, when theacquisition
expenses of books, thetotal number of booksand the
tota expenditureof publiclibrariesrespectively increase
by 1%, the growth rate of transaction volumein na-
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tional technology market will be 1.56%, 4.62% and
1.34%. Theabove modd swill providetheoretica ref-
erencesfor thefurther study of therelationship between
the development of publiclibrariesand technol ogica
innovetion.

CONCLUSIONAND SUGGESTIONS

Inrecent years, thedevelopment indicatorsof public
libraries: theacquisition expenses of books, total col-
lection of booksand thetotal expendituresarehighly
correl ated with thetechnological innovationindicators:
transaction volumeand the patent licensing of national
technol ogy market. Thenewly acquired collections, the
acquistion expensesof books, total collection of books
arelinearly dependent of the volume of transaction of
national technology market. If the development indica:
torsof publiclibrariesincrease by 1%, thegrowthrate
of transaction volumein nationa technology market will
be 1.88%, 1.56%, 4.62% and 1.34%. The total col-
lection of booksand the newly acquired collectionsplay
moreimportant role than the acqui sition expenses of
booksand total expenditure, which verifiesthetheo-
retical andysisof theroleof publiclibrariesin section
2. The6 regression equationsreflecting therelationship
between the development of public librariesand the
transaction volumein nationa technol ogy market will
providetheoretical referencesfor thefurther study of
therelationship between the devel opment of publicli-
brariesand economic growth.

To study theinfluenceof publiclibrarieson thesci-
entific and technologica innovation, therearetill alot
of factorswhich cannot be quantified such aslibrary
legidation, library resourcesharing, digitd library, net-
work level, etc., so it is necessary to conduct more
comprehensiveresearches, thusverifying theimportant
promotion of publiclibrariesin buildingaharmonious
society and fadilitating scientific and technol ogica inno-
vetion.

Accordingtothisstudy, thenewly acquired collec-
tionsand thetotal collection of books play an impor-
tant rolein promoting thetransaction volumein nationd
technology market, sointhefuturelibrary devel opment,
thesetwo partsshould belaid moreemphasis.

Meanwhile, themodern scientific and technologi-
cd innovationisingructivefor theliteratureinformation
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demand, so librarians should teach scientific and tech-
nologica innovationworkershow to effectively usethe
search methodsaswell astheonlineliterature, elec-
tronicliteratureand thematic databases, and guidethem
on how to abstract, refineand restructureliteraturein-
formation, in order to make use of theliteratureinfor-
mation accurately and efficiently.
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