ISSN : 0974 - 7435 Volume 8 Issue 12

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 8(12), 2013 [1642-1648]

Research on the technological innovation strategy and policies of
china’s new urbanization

Ding Minglei**, Chen Baomingt, Wu Jiaxi?
1ChineseAcademy of Science and Technology for Development, Beijing 100038, (CHINA)
?Ingtitute of Scientificand Technical I nformation of China, Beijing 100038, (CHINA)
E-mail: dingml@casted.org.cn

ABSTRACT

Urbanization in Chinahasreached avery important period. Thisneedsthe
full support of technological innovation. On the basis of review the
technological innovation of the process of urbanization in the history, and
the contribution to the development of China’s urbanization, the paper
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presents several major issues facing China’s new urbanization. It presents
the main topics, ideas and main tasks of technological innovation
supporting for the new urbanization, and gives some policy
recommendations from the aspects of strategic planning, technical system
construction, demonstration pilot project, demand side policies, local and

grass-roots work, and talent cultivation.
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INTRODUCTION

New urbanizationisasgnificant strategy proposed
inthe 18th National Congressof the CPC facingthe
future economic and social development. Scienceand
technology innovation (ST1) isthe strategic support to
improvesocia productiveforcesand overall national
strength. Recently, variouslevels of government are
stepping up to arrange and promote measuresfor the
construction of new urbanization. But for how to play
theroleof ST1innew urbanizationislack of systematic
planning. Under new circumstances, itishighly relevant
tofurther clarify therules STI inpromoting the devel-
opment of urbanization, identify the science and tech-
nology (S& T) needsof urbanization and strategic path
relyingon STI to promote new urbani zation, and seadily

push forward the devel opment of new urbanization.

RULE OF STI PROMOTING THE DEVEL OP-
MENT OF URBANIZATION

From the history and the experience of devel oped
countries, STI has agreat impetus to the process of
urbanization. New urbanizationisanew strategy based
onthehistory of practical experienceof urbanization,
combining therulesand festuresaround theworld that
relieson ST1 to promote the devel opment of urbani za-
tion. It providesreferencefor Chinato promote urban-
izationthrough STI.

S& T progressisthebasisof urbanization and in-
dustrialization, sti acceleratesthe process of ur-
banization
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Thereisnecessary link among urbani zation, indus-
tridizationand STI. S& T progressisthebasisfor in-
dustridization and urbanization, and thedecisveforce
to promoteurbanizationis S& T revolution caused by
STI. Fromahistorica point of view, every mgjor S& T
revolution hasgreatly promoted the process of urban-
ization. Beforethe 1800’sindudtrid revolution, theshare
of world’surban population totota population wasjust
3%, withthevast mgority of peoplelivinginrurd areas
engagedinagriculturd labor. Threerevolutions, taking
theinvention of the steam engine, wide application of
electricity and the research and devel opment of micro-
el ectronics and computer technol ogy asthe symbol,
gavebirthto the modernindustry, and promoted the
development of thetown, created aknowledge-based
economy and modern servicesindustry. The scale of
citiesand townsrapidly expands, with therapid growth
of population, inwhich nurturesthe growth of modern
civilization. Currently, over 50% of theworld popul a
tion livesin citiesand towns, 70% of GDP and 85%
added value of thetertiary industry arefrom citiesand
towns, morethan 90% of collegesand universitiesand
research effortsare al so concentrated intowns. Along
with thelaunch and degpening of new industria revolu-
tion based on ST, it will drivetheprofound, richand
asymmetric changesinnationa urban devel opment pat-
terng3.

Urbanization development has different stages.
With theupgradeof urbanization development, sti
playsanincreasingly important role.

Urbanizationisboth animportant symbol of thede-
velopment of industria civilization, but also acritical
manifestation of S& T progress. ST continuesto solve
in-depth problemsin urbanization, leading thefuturede-
velopment of citiesand towns. Urbanization showsdif-
ferent devel opment phases, from gathering materidsin
the early stageto the accumul ation of factors of pro-
duction, andtointegratinginnovatived ementsand the
network, from production-oriented city, to consump-
tion-oriented city, and to the eco-city. With citiesand
townsfurther devel oping to thelow-carbon and eco-
sustainabletype, aswell asmulti-level opentotheur-
ban system, urbani zation asksmoredemandsto STl in
theindustrid devel opment, urbaninfrastructure, naturd
resources, ecologica environment, public services, liv-

able urban governance and planning etc. ST playsan
increasingly important role. Relying on ST1 to solve
deep-seated problemsin urban development facing
energy resources, ecologica environment, population
and hedlth, public safety etc, urbanizationimprovesthe
level of city management, providesalivableand happy
town life. STI has become the leading force in eco-
nomicand socia development. Citiesandtownsisact-
ing asanimportant carrier of economicand socia de-
velopment, aswell asthemain gathering place of inno-
vativeelements. STI playsamoreprominent roleinthe
development of urbanization, and it will lead thefuture
devel opment.

Thepromotion of STI on urbanizationisaprocess
of interaction between gover nment and market,
wemust givefull play theleadingroleof the gov-
ernment in the processof urbanization.

Thetraditiond processof urbanizationisanatura
gathering processof the population and other economic
factors, with STI playing aslow rolein the process.
Whileaccompanied by the devel opment of modern ur-
banization, science and technol ogy ispromoting urban-
izationfrominstrumenta support inatraditiond, sngle
way tothefull rangeand diversified way. Theintegra-
tion of technology and socid systemsbringsabout the
devel opment of large socio-technica system. Govern-
ment playsanimportant rolein planningand guidingin
thisdevelopment process. The urbani zation processin
different countrieshasshown that urbanizationisacom-
plex and integrated process. Government should be
givenfull play theguiding rolein termsof urban plan-
ning, construction and management. Accordingto a
World Bank report in 2006, in future, nearly 94% of
theincreased globa urban populationwill occur inde-
veloping countries, and thistrend will reshapetheface
of the world. One of the key pointsisthat an inner-
grown wedl th-increasing cyclemechanism centered by
townswill be shaped under thejoint action between
government and market. The focus should be put on
S& T investment and the cultivation of innovativeability
of enterpriseson the premise of ensuring normal eco-
nomic growth and employment level. The post-advan-
tage countriesshould be particularly taken asthe mgjor
drivingforceof thetransformation of national develop-
ment modd.
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CURRENT FACT ON STI SUPPORTING
URBANIZATION IN CHINA

Sincereform and opening up, China’surbanization
level hasbeen significantly improved. The urban popu-
lation hasincreased from 172 millionin 1978 to nearly
700 million by theend of 2011, with the urbanization
raterosefrom 17.92%in 197810 51.27%in 2011, an
annual increase of 1 percentage points. It isexpected
to reach around 60% by 2020. If Chinacan becomea
highly urbanized and modernized country inthemiddle
of thiscentury, itseconomic strength, scienceand tech-
nology and cultural influencewill changethe pattern of
theworld politicsand economy greatly©.

In 2011, the urbanization rate surpassed 50%for
thefirst time, meaning that China’surbanization devel -
opment hasentered anew stage shifting from quantity
to quality (Figure 1). China’s national conditionsand
thegod of sociaist modernization determined that we
must take an urbani zation path with our own character-
istics. STl isserving asthe core of national devel op-
ment strategiesand thekey to improve the comprehen-
sive national strength. We should rely on scienceand
technol ogy to speed up urbanization developmentina
hedlthy, rapid and harmoniousway.
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Figurel: 1998-2011 China’s Contribution rate of techno-
logical Progress, The GDP annual growth rate with Teh
everager ateof urbanization.

S& T work hasachieved remarkableprogressre-
lying on science and technology to speed up ur-
banization development in a healthy, rapid and
har moniousway.

Firgt, the““urbanization and urban development”is
enlised asthekey areasof S& T development. TheS& T
work about the devel opment of urbanization hasmadea
largenumber of innovation achievements. Asfor theS& T
needsin the process of urbanization, themgjor task is
focusing on dynamic monitoring of urbanand regiona
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planning, improving urban functionsand saving space,
green energy and green building, thequality of theliving
environment of urban ecology, information platform of
urbanization. Thegovernment organizestechnicd research
to obtainalarge number of innovations. Second, accel-
eratingthetransformationand industridizationof S& T
achievements has played an important rolein the up-
grade of industriesand economic restructuring, so asto
promotetheimprovement of China'sindudridizationand
accel eratethe urbanization progress. Leading and sup-
porting the devel opment of modern agriculture, promot-
ing sustained and stable devel opment of agricultureand
promoting the coordinated devel opment of urban and
rurd area. Third, “innovation poles” of urbanizationis
formed relyingon high-tech zones, so asto devel op tech-
nology industry working system with Chinesecharacter-
isicsandindustrid technology innovationenvironmentin
linewith rulesof market economy. It gathersresources
for innovationintheprocessof urbanization, and playsa
leading and guiding role. Fourth, S& T devel opment to
solveissuesof people’slivelihoodintheareaof popula-
tion and hedlth, resourcesand environment, disaster pre-
vention and mitigation, public safety and other areas, has
played adecisiveroleinimproving thequality of urban
devel opment and urban moderni zation. Fifth, anumber
of innovationsdemongtration projectsareimplemented
inthepilot citiesand townssuch asnew energy vehicles
(thousandvehidesintendties), olar photovoltaic (Golden
Sunproject), semiconductor lighting (tenthousandlights
inten city), the next generation information network
(3TNet). They accd eratethetransformation and appli-
caionsof S& T achievements, and play animportant sup-
porting rolein devel oping citiesin ahealthy and rapid
way. Meanwhile, alarge number of high-tech products
arewiddy used, greatly increasing the content of tech-
nol ogy and knowledgein society, breeding and spread-
ingthenew urbandvilization, andinnovaiondvilization,
andisradicaly changing thefaceof citiesand towns.

New urbanization needsto changethedirection
towar ds“innovation-driven” development, which
isthecoreof “S& T innovation”. S& T work hasa
longway to go.

The urbanizationincludesthe popul ation urbaniza-
tion, industrid structureurbanization, rural resdentslife
styleurbani zation, landscape urbani zation and the over-
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al quality of the population urbanization™. Over thepast
30years, thergpid devel opment of China’surbanization
mainly comesfrom cheap land, labor, and other “factor-
driven” and “‘investment-driven” policies?. Toexplorea
new urbanization devel opment path needsto takeinno-
vation asthedriving forcetointegratethe gpplication of
modern S& T innovation achievements, and meanwhile
inlinewith the actual development of urban and rural

areas. New urbanizationwill provide continuousdriving
forcetothetransformation of China’seconomic and so-
cid development, and ST1 playsacrucid roleinthede-
vel opment process of new urbanization. “Innovation-
driven”” new urbanization isto devel opfromexpansion
focusing on quantity tointens ve devel opment focusing
on quality. Itscoreisthe“S& T innovation.” Inanew
historical period, S& T work needsto stand in anew
height, making agreater contribution around thenew ur-
banization.

New urbanization putsforward higher require-
mentsto S& T work, which hasbright prospects
through ST1 supportingand guidingthedevel op-
ment of new urbanization.

At present, Chinaisin aperiod of rapid progress
of urbanization. From 2001 to 2011, China’surbaniza-
tion rateincreased from 37.66% to 51.27%, with an
average annual increase of 1.24 percent, higher than
the average annual increase of 0.86 percentage points
from 1978-2000, far higher than that of 0.28 percent-
age pointsbeforethereform and opening up. And the
heal thy development of future urbanization cannot be
redlized without effective support and guidance by sci-
ence and technology work, whichispromisinginfu-
ture. A group of S& T issues heed making mgor break-
throughsbased on origind level, such ashow to usethe
dtrategic thinking of green and sustai nabl e devel opment
to examineurbanization processintermsof living envi-
ronment, urban settlements, circul ating water system,
energy conservation, metropolitantransport, retiond use
of land, disaster prevention and mitigation, and the new
town planning system, etc. Also, S& T progress can
promoteindustria restructuring and meanwhile create
alarge number of effectivejobsand soon. It mainly
includesthefollowing aspects:.

First, promoteindustria restructuring and upgrad-
ing and coordinated development of industrialization,

urbanization and modernization of agriculture. Makefull
advantage of theintension of knowledge, intelligence
and talent, increasethe support of modernlogistics, e-
commerce, digital content, information services, and cul-
tura and creativeindustry, accel erate the devel opment
of modern serviceindustry, and promoteindustrid tech-
nology upgrading and structural adjusiment incitiesand
towns, redizetheindustry supply that paysequd atten-
tionto quantity, quality, structureand effectiveness, de-
velop new village adapt to urbani zation and industrial -
ization, findly redlizethe harmonious devel opment of
urbanization.

Second, strengthen the scientific planning of urban
deve opment and dynamicmonitoring. Improvethecom-
prehensive management of citiesand townsthrough
rapid devel opment of urban information technology and
network construction. Establish and improvethe net-
work system based on sensing network and intelligent
technology, improveahility intermsof disaster preven-
tion and mitigation and emergency response capabili-
ties, so asto achieve the sustainabl e devel opment of
urbanization.

Third, vigoroudy promotethe devel opment of eco-
logical civilization, and strivetobuildlivablecitiesand
towns. Enhancethe research and application of energy
conversion efficiency, energy-saving and new materi-
ds, wasterecycling and other energy conservationtech-
nology, and improve energy efficiency of resource ap-
plication. Vigorously devel op ecological and environ-
mental protection technol ogy to enhancetheability for
ecological environment monitoring, protection, repair
and respondto climate change. Actively develop acir-
cular economy, devel op low-carbon technologies, and
establishanindustrid system and consumption patterns
featured by low carbon emissions, and striveto build a
resource-saving and environment-friendly society, tode-
velop intelligent transportation technol ogy, implement
science and technol ogy projectsregarding food safety,
theNationd hedlthtechnology projects, soasto achieve
peopl e-oriented, harmonious devel opment of the new
urbanization.

S& T work should beencour aged tomoveforward
in thedevelopment of “four moder nizations”, by a
good grasp of strategic positioning, and forminga
set of strategic guidance systems, and mechanism
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and modessupporting new urbanization.

Thereport of 18th Nationa Congressof CPC pro-
posesthat: information technology andindugtridization
should makein-depthintegration, industridization and
urbani zation should beinteracted, urbanization and ag-
ricultural modernization should be coordinated, indus-
tridization, information technol ogy, urbanization, and
agricultural modernization should be promoted in par-
ald. Urbanizationisaprofound changeinvolvingideo-
logical change, alocation and integration of resources,
optimization of productivity layout, large-scae popula
tion transfers, interest adjustments, transformation of
management system, etc. The complexity and the ex-
tensiveness of theissuesinvolved requireacompre-
hensivework that must be solved through systematic
measures. S& T work needsto plan ahead, inwhich a
good grasp of strategic positioning isneeded, and give
full play therole of supporting and guiding, in order to
formaset of drategic guiding system.

It should be noted that China’s effort on STI to
support the deve opment of urbanization isnot enough.
S& T dement inurbani zation isfew, and therearemany
ingtitutional barriers, such asalack of coordination be-
tween departments, lack of planningtheroleof STl in
urbanization; standard construction lagging behind, in-
adequate compul sory norms, the channel for S& T not
smoothly functioning; scienceand technol ogy industri-
dization demondtration projectsinadequatel y promoted,
andsoon. Infuturework, it needstoimproveand over-
comebarriers, and thus actively and steadily pushing
forward China’snew urbanization. Inaddition, froma
historical perspective, urbanization has no universal
model, and China’s urbanization also hasitsown dis-
tinctivefestures. Different actionsneedstaking according
todifferent local conditions. A variety of pathsshould
be promoted for urbanization. Itisareadlistic choice
based on China’snationa conditions. S& T work needs
to explorelong-term mechanismandtypicd patternsin
different pathsto support new urbanization.

GUIDING THOUGHTSFOR STI TO SUP-
PORT AND GUIDE NEW URBANIZATION

At present, China’surbanization hasreached avery
important period of trangtiond stage. ““Innovation-driven”

BioTechnology — ammm—

isanew devel opment strategy different from thetradi-
tiond urbanization featured by “factor-driven” and “in-
vestment-driven”. New urbanization should change path-
dependence, to achieve expans on devel opment focus-
ingonquantity tointensvedevd opment focusng onqud-
ity, andtoimplement theurbani zation deve opment model
driving by innovation. China’s urbanization should be
coordinatdy promoted through devel opment idess, pat-
terns, portfolio of functions, industriad gppearance, inte-
gration methodsof factors, management modeds, histori-
ca and culturd protection methodsof innovativecities?,
inorder tofurther expand the ST1 spacein new urban-
ization process.

First, innovation-driven development of urbaniza-
tionisasystematic work, and itsimplementationisto
givefull play theleading and supportingroleof science
and technology. It guidesthe orderly flow and reason-
able configuration of socio-economic factorsthrough
multidisciplinary and multi-sectord publicpolicies.

Second, innovation-driven devel opment of urban-
izationisadynamic work. Itsimplementation process
isfeatured with timeand space. Indifferent periods of
timeand different spatial scales, theprioritiesaresig-
nificantly different. One of thekeysistoformalong-
termmechanismthat givesplay theroleof supportingin
S& T work.

Third, innovation-driven devel opment of urbaniza:
tionisan exploratory work. It needsto anayze urban
andrura differencesand regiond disparities. Appropri-
ate policy should provide guidance accordingtolocal
conditiong“. Thetasksand prioritiesof new urbaniza-
tionindifferent geographical scopeisdifferent. Work
prioritieswill changeand transfer accordingtothechange
of different areasand different period of time. We need
todwayspay atentionto anayzecharacteristicsof S& T
work at different stages, in order to maketimely adjust-
ment of & different timesand different levels.

POLICY RECOMMENDATIONSTO FUR-
THERGIVEPLAY THEROLEOFSTI IN
SUPPORTINGAND GUIDING
URBANIZATION

At thestrategic planning level, strengthen strate-
gicresearch and planningguidanceof S& T tosup-
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port new urbanization.

First, sort out the structure of resource. Find out
thebasisfor existing S& T work and structures of re-
sources around the new urbani zation as soon as pos-
sible, combing related supportive work to strengthen
theintegration of relevant S& T achievementsand re-
sources. Be aware of what’s what properly. On the
other hand, strengthen coordination, and build up alead-
ing group aswell asliaison officersof variousdepart-
ments, in order to establish awork organization system
supporting new urbanization, coordinatethe S& T work
indevel oping new urbanization.

Second, plan ahead. At the strategic level, afor-
ward-looking plan should betaken into consideration,
so astoformul ate strategi ¢ planning of urbanization sup-
ported by ST1. Theoverall layout of economic, politi-
cd, socid, cultura and ecological devel opment, aswell
asthe““four modernizations” requireagood grasp of a
seriesof drategic positioning, which focusesontrans-
forming traditiona urbanizationthrough STI, support-
ing the harmonious devel opment of new urbanization,
leading the sustai nabl e devel opment of new urbaniza-
tion, and exploringlong-lastingmechanismsand typica
patterns of urbanization through ST1. Meanwhile, itis
suggested that the deve opment of urbani zation through
STl should belisted inthe next long-term planning for
S& T development and i ssuerel evant guidance.

Third, strengthen the coordination of planning.
Strengthen thelinkage and coordination among macro-
management departments, enhance and givefull play
theroleof scienceand technology planninginthefuture
of urban devel opment. Establish consultation mecha
nismamong different departmentsto makeoverd| plan-
ning and arrangements of new urbanization. Clarify re-
quirementsof S& T development planningin urban de-
velopment, sothat S& T becomesanintegra partinthe
decision-making processof urbani zation.

Develop technology system in line with new ur-
banization

Firgt, based ontheexisting R & D deployment and
accumul ated results, makelayout of new urbanization,
strengthen guiding force of market, and promotethe
application of advanced technol ogies. Effectively sol-
utethe new emerging difficultiesand problemsinthe
process of urbanization, summarize according to the

need of locd conditions, soastofromlong-term mecha:
nismandtypica patternsof new urbanization supported
by STI.

Second, support mgor and key technologiesin new
urbanizationintheform of project, to carry out techni-
cal research for breakthroughs, and compiletechnol -
ogy roadmaps. Sdlect anumber of industrieswith good
market prospects, |ow resource consumption, lead co-
efficient, lots of employment opportunities, and good
comprehensiveoutput. Accelerate R& D and applica
tion of the core technol ogies and products, focus on
thedevelopment inthefield of eectric cars, clean and
renewabl e energy, triple networking, semiconductor
lighting, smart grid, biological medicine, new materids
and high-end manufacturing etc.

Third, guidethedeve opment and gpplication of ST
through standardsand other palicies. Inthe process of
urbanization, STI’schannel isnot smoothly functioning.
One of theimportant reasonsisthe standard lagging
behind, lack of interoperability, and lack of incentive
policies. Thepromotion of theapplication of new tech-
nologies, green products, green buildings, and new en-
ergy lacks subsidies and credit incentive measures.
Therefore, it isnecessary to strengthen theconstruction
standardsin cities, such as standards on energy effi-
ciency of buildings, standard setting of the promotion
of new technol ogies. Different goal s should be estab-
lished at stages, and their implementation should be
strengthened. Increase subsidiesof application of new
technologies, and strengthen mandatory measures.
Spread green and mandatory standards to improve
energy efficiency insmal townsand rurd aress.

Further promotethepilot demonstration and guid-
ance of demand-sidepoliciesin urbanization de-
velopment supported by S& T

Inrecent years, Thecitiesand townshavecarried
out anumber of science and technology industriaiza-
tion demonstration projects, such asthe““ onethou-
sand dectricvehiclesintencities”, “tenthousand semi-
conductingenlighteningintencities”, “Golden Sun”, etc.
they have played an effectiverolein promoting the ap-
plication of science and technology products, but the
scaeandradiationistill limited. It isrecommended
that pilot and special actions should betakeninthis
regard. First, conduct pilot demonstration with differ-
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ent themes, started from innovation-oriented city (dis-
trict), Sustainable Deve opment Experimenta Zone, Hi-
tech Zone, agricultural science and technol ogy park in-
cluding the demonstration of modern agricultura sys-
tem, new energy demonstration, application of infor-
mation network demonstration, demonstration of new
intelligent transportati on systems, livable technol ogy
demongtrations, environmenta protection and resource
comprehensveutilization. Second, by focusing on pro-
gramsand projectssuch asthe“Green Olympics”, “low-
carbon Expo”, better promote energy conservation,
control environmentd pollution and enhancegreentech-
nol ogy devel opment and demonstration. Comprehen-
svdyimprovethequdity of resdentsand cultivate S& T
ideasandinnovation culture.

Motivate the activity and creation of local espe-
cially grassroot departments, focuson new ur ban-
ization and other moder nizations

China’snew urbanization adsotakesthemissonto
make breakthrough in urban-rura split and coordinate
urbanandrura development. Loca and grass-root sec-
torswill have more opportunitiesthrough theleading
concepts and i deas of new urbani zation supported by
STI, so asto promote the devel opment of rural aress.
For example: focuson thenew demandsand new trends
of theregiond rura urbanization, effectively link with
external innovation resources such aswithindustrial
chain, technology chain, capital chainand market chain;
promote the devel opment of rural scienceand technol-
ogy pilot projects; promote the optimal allocation of
production factorsand integration of ecological factors,
and promotetheindustrid structureadjustment between
urban and rural aress.

Pay attention to and strengthen thetalent cultiva-
tion

In order to accelerate the support of ST to lead
new urbani zation science and technology talent isthe
key elements. It isnecessary to beguided by “National
Long- and M edium-term Devel opment Plan for Sci-
enceand Technology Taent”, cultivate variousscien-
tific and technological personnel inthe processof ur-
bani zation, increasethe professionassupport of S& T
projects, emphasi zing ontraining skills-based practice
personndl, and striveto build high-qudity personnd to

devel op and manage urban planning and infrastructure
construction.
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