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ABSTRACT: In recent decades, China has been witnessed amsimtg 2-digit annual economic growth.
However, this fast growth relies heavily on the tvasvestment of natural resources such as land. The
Economic Development Zones (EDZs) serve as the @mm@Ent centers in the urban area and change the
urban form accordingly. The scattered EDZs haveltes in fragmented land use pattern within urbagaa
and reduce the city efficiency. For this reasoe, ¢y of Kunshan appears as the epitome of fasiigig
Chinese cities and is worthy of thorough anatonmge Paper is organized as following: first it intooes the
fast-growing background of Kunshan from 1980s, udilg the urban form transformation in Kunshan's
EDZ-based growth and its challenges to sustainddéelopment; then the features of local urban faith

be summarized and criticized; finally a few of urbgpatial planning suggestions will be providedtes
countermeasures for above challenges.
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1 BACKGROUND

In recent decades, China has been witnessed amsimtg 2-digit annual economic growth. What is
the secret behind such continuous high speed dawelot? This has been a question revolving around in
many scholars’ mind. From the aspect of Econontigs,kind of growth can be described as “GDP-Driven
Development”, during which the attraction of FDbrgign direct investment) becomes the main conoérn
local governments. However, this fast growth relieavily on the vast investment of natural rescaistech
as land. The type of “land-consuming economy” hamight China into an extraordinary urbanization era
where various Economic Development Zones (EDZsktbaut throughout the nation in order to attract
foreign investment. So we can safely conclude @taha’s fast-growing secret mostly exists in thpida
expansion of EDZs.

This “EDZ-based economy” reflects the severe coitipetbetween Chinese cities. In order to attract
foreign investment, land price in them are usuediyressed under market value in order to appealoi@
investors. Needless to say, the direct negativecefif such “favorable policy” is the low efficiense of
land due to very low acquiring cost. Idle land d#nfound in most of the EDZs as well as low density
developments. In the EDZs at the provincial lewelbove, the developed land only sums up to 13.61%
the planned area; while in the 54 national Hight&@evelopment Zones, land use density illustrated b
Floor Area Ratio (FAR) is only 0.24, and only &lditbit over half of the land (57%) has been depetb The
scattered EDZs have resulted in fragmented langhattern within urban area and reduce the citgiefficy.

So even enjoying the benefits brought by EDZs, €lsnalso keeping alert on the accumulative chgdsn
in land abuse and unefficient urban physical form.

For this reason, the city of Kunshan appears asgiteme of fast-growing Chinese cities and is twprt
of thorough anatomy. First, it is located at tharhef China’s hottest economical developing are@retz
River Delta. Secondly, among totally over 2000 ¢@mmin China, Kunshan has continuously occupied th
No.1 position since 2005 by the evaluation of ksahial and economic development. The last but ewxt]
Kunshan has put forward land use policies in oiderestrict unwound land use pattern and facilitate
effective urban form. Its policies about how taratlate compact urban form will be widely followedand
this country. So a close observation on its exeaut indispensable.
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The paper is organized as following: first it irduzes the fast-growing background of Kunshan from
1980s, including the urban form transformation innkhan's EDZ-based growth and its challenges to
sustainable development; then the features of ladan form will be summarized and criticized; fipa
few of urban policies suggestions will be providgexthe countermeasures for above challenges.

2 KUNSHAN'S FAST-GROWING AND CHALLENGES

2.1 Kunshan'’s fast growth
Kunshan'’s fast-growing which benefits from Chinggorm policy can be traced back to 1980s.

+ In 1985, Kunshan established the first “Industayk®in the country, which covered 3.75 km

+ In 1987, the Development Zone in Kunshan was agguieby Jiangsu Province and then extended to
6.18 knt

+ In 1992, the State Department permitted the Dg@wetmt Zone in Kunshan to be among national
level

+ In 2000, the State Department set up 15 Exportding Zones, including the one in Kunshan
+ |n 2004, Kunshan was entitled as one of the 10st\dtractive cities in China”

+ From 2005, Kunshan has occupied the No.1 positighe list of “10 most developed county-level
cities in China”

The reasons why Kunshan can be developed so fi® past decades can be concluded as following:

(1) Adjacent to both Suzhou and Shanghai(Fig.1e Ttation between two biggest metropolises in
Yangtz River Delta has made Kunshan a conveniadgérfor both capital and productions transportatio
within this region. Compared to Suzhou and Shandhanshan owns relatively lower labor cost and land
cost. So many investors, especially those from daiprefer to choose Kunshan as their manufactosg.ba
It is said that about 1/4 of the laptops in theldiare produced here.

RUSHTSEEY =
EHEARE

(2) The pioneer practitioner of EDZ policy. In 189&unshan has set up the first industry park & th
country and then been promoted by the State Depattto be in the national level, and this helps ¢ham
to make the most advantages from the EDZ policy.

Soon after, various industrial parks sprang outamdy in provincial or city level, but much more tine
township level. At present time the industrial gaHave come up to 25 around the whole city, assegbl
over 3000 foreign enterprises and 16.2 billion RbfBoreign investment.

Subsequently the fast growth of local economy aaillbstrated by following data. The local GDP has

! http://www.cnestate.com/gaiban08/news/news_desaiPia=18617
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grown very fast from the early 1990s to presergetier with the boom of local population (Fig.2)ithih

the composition of total GDP, the secondary ingustwns the dominant position compared to the dtiver

And the workers in manufacture also increase driaaipt as the number of farmers decreases and the
employers in the tertiary industry increase in alerate manner. These show that the characterigtiosal
development bind tightly with the EDZ economy.
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Figure 2 The local GDP and population growth

2.2 Kunshan’s challenges of land sustainability

Although growing with very high GDP rate in recgefirs, Kunshan's development has been diagnosed
as unsustainable for potential demand of land dah&ér economic growth cannot be satisfied. Thediefe
of Fig.3 Shows the constructed area in Kunshahenyear 2004, however just 3 years later, the oactsid
area has spread out a lot as the right side shbwesconsumption of land is in such an amazing splesd
the local government cannot help worrying aboutftiare availability of land.

According to local 11th Economic and Social Devetept Five-year Plan, the expected GDP in 2010
will be 12,000 Dollars per capita (calculated omnpenent population), while in 2020 will be up to,@00
Dollars per capita. In this plan, the permanentupeipn should be limited no more than 1.6 millioefore
2010. With such figure we can estimate that 2 omllis a rather conservative population anticipafan
Kunshan in 2020. So it can be reduced that thé @ of Kunshan will be 18.2 billion Dollars in 20
and 40 billion Dollars in 2020.

Assessed by the latest version of Kunshan’s Congpibe Plan, in Kunshan’s industry parks the GDP
production value only equals to 0.45 billion RMBQ®66 billion Dollars) per ki If present land production
ability remains unchanged, then it needs at |e@8t®T of industrial land to fulfill the GDP growth missi
in 2020. In urban planning, industrial land usualbcupies no more than 1/3 of the total constrectisban
area, so the whole constructive urban will sumaigttieast 1800 kfrat the time of year 2020.

Within its administration area Kunshan covers me811.3 kni, within which only 2/3 of it, that is 643
km?, is dry land. Except for the ecological preserigdl, the land available for construction cannateex
413 knf, which means that it needs about 3 more Kunshgnteibear the weight of future economic
development. Obvious, it is not possible that Kamskeep in present track of incompact land usepait
it wishes to realize the expected development onissiOtherwise the exhaust of land will soon bectme
threat of Kunshan'’s future development.

609



Figure 3 The fast expansion of constructed land in Kungheit:Year 2004;Right:Year 2007)
3 DIAGNOSE OF URBAN FORM IN PRESENT KUNSHAN
Although local government has put great effort taken better use of the industrial land, during the
investigation of Kunshan urban spatial pattern eeentl quite a few important issues involving with naly
various kinds of land uses, but more with the whwhsan structure. They can be summarized as follows

3.1 Scattered employment centers and fragmented ldruse

g
Figure 4 The planned location of major industrial parks

As observed, the characteristic of Kunshan’s ecaoatavelopment or in other words, the secret of
Kunshan’s economic vitality, exists in the “EDZ-bdsEconomy”. Except for acting as the production
centers, they also serve as employment centerghégheory of Urban Economics points out, unified
employment center is necessary to a growing cigabse a big or unified labor market can createhmuc
more agglomeration effect than smaller or dividegblyment centers. Especially for the city over illiom
population, the internal driven force derives frtira scale effect from local unified labor market.

However, the spatial distribution of industrial karin Kunshan does not follow such rules. First,
employment centers here are small and scatteréérrétan big and unified. There are all together 25
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industrial parks at the city level or above, anére28 more owned by townships or villages. Amorg th
former ones, 12 parks (48%) cover less than 100@aiout 66.7 ha), and in the latter ones thereahe 3
containing more than 200 enterprises while othetevb 100° These large amount of small industrial parks
actually prevent Kunshan from forming an unifiedl aompetitive labor market. Even local urban plagni
has strengthened this trend. As shown in the KunsBamprehensive Planning (2002-2010), Fig. 4
illustrates the planned locations of major indastparks. It can be seen that the urban spacevidedi by
these scattered employment centers. Moreover, gircadministrative power is distributed amongedtéht
levels of governments, there is no unified plannfog these various parks, so that the infrastrectur
constructions like roads, electricity, water ancl ere often redundantly planned. Hence the lasduree in
these parks cannot be used in an efficient way.

What is more, the local employment areas are alsdetl by “greenery planning”, both in the city &v
and individual industry parks. First, believingtttiae agglomeration of employment centers will grmany
negative effects, Kunshan as many other citiesepsefo plug green corridors and greenbelts between
different sub-city districts, in order to creatsighary scenery and to prevent the sub-centersimgevgth
each other(Fig.5). Secondly, in industry parks Kiamseven wish to produce some sort of “Garden Plant
regardless of the inefficient land use pattern. figlet side of Fig.5 shows that in the plan for \Wogjiang
Industry Park the whole area has been cut intolgrmalips by greenbelts.
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) Figure 5 Greenery planning in city-wide scope(left) andustrial park(right)

3.2 Two extreme land use patterns

(1) Mixed use of land in fast-growing periphery

Before 1990s, the scale of towns in Kunshan usebeteery small, so that the towns were usually
surrounded by serried villages. With the fast-grayespecially the booming of various industrialkqsathe
scope of towns has been in a rapid increase. Tlogs o the circumjacent villages were swallowedibyan
expansion. However, in order to reduce the deveopiroost and to increase the constructing speed, th
towns normally chose to keep away from these \ééagvhen building the industrial parks. The direct
consequence is that the villages or farm land eftenlithin industrial districts or coexist withirommercial
areas(Fig.6). This phenomenon is prevalent in desiving Chinese cities and often called as ‘urban
villages’.

2 http://www.kunshannews.cn/msyd/Detail.aspx?ConRx86708&ItemID=74
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Figure 6 Mixed use of land

What is more, as other cities in Yangtz River Delkaunshan used to establish a quantity of
Village-Owned Enterprises (VOE). Despite most afrthhave been moved into industrial parks, there are
still over 200 enterprises remain in sitthe mixed use of the industrial land and villagad requires
additional infrastructure investment and as a tesdluces the efficiency of land use.

With the surge of industrial enterprises, hundrefithousands migrant workers need to be provided
dormitories. In our field survey, we found that soemterprises would like to construct dormitorigthin
industrial districts. By doing this, individual emprise can save its transportation cost for itskess,
however, for the entire industrial district due ttee extension of connection cost and the reductibn
agglomeration effect, the total land use efficieactually has been reduced.

(2) Isolation of both residential and industriahd

Figure 7 Isolation of residential(left) and industrial(nigy land use

Besides the mix use of different kinds of land, algo can see another extreme of isolated land use.
Some newly developments appear to be “isolatedidsla far away from schools, shops and other public
services. This will lower the efficiency of publi@nsportation, water supply, sewer etc., whileoenaging
the use of private cars and aggravating the smaatyrizultural land. (Fig.7)

Moreover, the newly constructed industrial landsdaet blend in existing industrial structure aslwel
As Fig.8 shows, this kind of land use pattern weéult in the inefficient use of infrastructure dudther
fragmented land use.

3.3 Low density in Central Business District (CBD)

Except for the existing industrial parks, in recgatrs Kunshan wish to upgrade its industriest bad
planned new business district named Huagiao Intiemel Business Zone (HIBZ), which performs as the
central business district of Kunshan(Fig.8). Acaagdto international planning experiences, the plah
such kind of employment center often bear a higbupiion density or land use density. However,
compared with the oversea cases, CBDs in Chindigs are often planned with quite low FAR and very
high greenery ratio. As far as HIBZ, the relativeR-comes to be only 1.43 while the Greenery Areade

% http://www.kunshannews.cn/msyd/Detail.aspx?ConRx86708&ItemID=74
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more than 20% of the total land. Fig.9 has showenctdmparison between Chinese CBDs.

Figure giao In siness Zone
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Figure 9 Typical employment density in Chinese CBDs

3.4 Incompact land use in urban planning

The land consumption per capita has surpassedati@nal planning criteria. According to the local
comprehensive plan in 2002, the land consumptiorcagita in central district has come up to 166°5ain
present time, while in the long term it will beittlé bit lower to 120 rh But, in the national criteria for land
use in different kinds of cities, there are 4 Ievédr land use and the highest level of 12Bismonly
appointed to national capital (Beijing) and spee@nomy zone (like Shenzhen). This means thalatie:
consumption now in Kunshan has largely exceededititeest limitation in national planning criteria.

Also, the incompact land use can be seen fromothelensity of population distribution compared with
the GDP production. In 2002 the administration are&unshan can be divided into 15 towns plus 1
Development District. Except for 5 of them preseérveaditional towns, including Zhouzhuang, Jinxi,
Dianshanhu, Qiandeng and Bacheng, the other 1lstdegether with the Development District are all
planned in local 2002 Comprehensive Plan to tallastry as the major land use. Generally speaking, i
assumed that the GDP per capita should be direpbptional to the population density, for the mpemaple
live there, usually the more production the emplegincenter has. However Fig.10 has shown the
comparison between the GDP per capita and popnolalémsity in the constructed land, from which we
cannot see any positive relationship between them.
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Figure 10 The GDP per capita and population density in taoted land of Kunshan towns

Although local government pays much attention anitfdustrial land use, it cannot be ignored that th
residential land also takes up a large proportiothe inefficiently used land. Basically this siioa does
not change very much that farmers keep living dlispersive way in rural villages. According to Ettits,
there are in sum 2263 villages in Kunshan, with ftffusand households in them. The total land used f
housing construction calculates to be more tharth®dsand mu (about 6000 ha), which means that the
average residential area of a rural family covers40mu (about 500 square meters). Although local
government encourages farmers moving into townseatral city, the relocated families have not reach
20% of the total amount, and the diminished vilkadaring this process only count to 16%.

3.5 Defects of current policies

To keep the GDP growth with anticipated, local goweent regards industrialization as the engine of
economic growth, for industrialization has beenvpbto be the necessary path to urbanization. tier t
reason the local government has released a sasfdasd use policies and restrictions aimed to stdal
land use.

(1) Creating the criterion of “Investment Densityd enhance industrial land use density. The
“Investment Density” means the investment capitaboe unit of land. In 2004, local government mutH a
‘6543’ criterion on the land use in EDZs, requirithgat investment density should not below 600 thads
Dollars per mu in Kunshan Export Processing Distrie00 thousand Dollars per mu in Kunshan
Development District, 400 thousand Dollars per miEDZs set up by townships and 2500 thousand RMB
per mu when invested by domestic private enterpri8s a consequence, the average investment démsity
2003 had been largely improved. For example, thesiment density of foreign-funded enterprises in
Kunshan Export Processing District had reachedtb86sand Dollars per mu at the end of 2005, wiiée t
average data of whole city was only 244.4 thoudamithrs per mu 2 years befote.

(2) Raising up urban planning standards aimed forenmtensive industrial land use. For this purpose
local planning bureau requires that the FAR foustdal use must beyond 0.6 and multi-level martofgc
buildings are encouraged, while at the same tiragtanning for ‘Garden Plant’ is strictly forbidd®n

Although these policies aim to increase the laral ingensity, however, the attention on FAR does not
change the whole thing because of its ignorandkeofelationship between urban form and GDP growth.

* http://www.kunshannews.cn/msyd/Detail.aspx?ConR86708&ItemID=74
® http://www.cnestate.com/gaiban08/news/news_despiPial=18617
® http://www.gov.cn/ztzl/2005-12/29/content_14137&ht
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Figure 11 The relationship between FAR, Investment Deresitgt Sales Density

Fig. 11 illustrates the relationship between FAR/afious industries in Kunshan’s industry parkst(so
ascending) and their respective Investment Demgity Sales Density. From the figure we can tell thate
is no significant positive relationship between FARd the other two outcomes. Actually the Investmen
Density and Sales Density vary so much along as §&®ving up and fall into uneven values. Taking the
leather industry as example, the land it occupis heen among the highest level of FAR but possesse
disproportionally low Investment Density and Sdbemnsity. Moreover, even the Investment Density ted
Sales Density have no direct connection in thedesimies. Although the investment density in thg to
manufacturing is not high, it is able to producdtiple values. These cases show that 1) FAR coatdn
an appropriate index to measure industrial landiyeton, since various industries with differenidks of
FAR actually have distinct productivities, and 23l€s Density seems more important than Investment
Density when measuring the final productivity aida
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Figure 12 The relationship between FAR and Labor Force Dgnsi

Fig. 12 illustrates the relationship between FARsafious industries in Kunshan’s industry parkst(so
ascending) and Labor Force Density. It is quite zantato find that toy manufacturing processing ltheest
FAR unexpectedly provides maximum employment pasitiamong all the industries. Therefore it is
obvious that the FAR cannot reflect the intensige of industrial land, nor does it be consisterih\iob
amount. Thus FAR should not be relied as sole imdexban spatial development any more.

4 POLICIES SUGGESTIONS

China is still in its transition path towards thenket economy, so the most of its urban policidk st
appear to be of the conventional command styléhénway to pursue a more sustainable growth, itthas
explore more effective tools. Thus our suggestfonhina’s urban development strategy are arohedd
respects:

(1) To define local Primary Function Area (PFA) wittanshan city

Recently China has created new policy named PrifRangction Area which aims to divide the country
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land into 4 types according to their primary fuonti 1) Development Optimized Zone, which is desigda
for areas having high development density and herggéronmental pressure;2)Development Focus Zone,
which is designated to areas having relativelymngfreconomic potential together with good environimen
quality;3) Development Restriction Zone, which esijnated to areas having weak environment quadity
being the ecological sensible places;4)Developntearbidden Zone, which is designated to areas of
significant environmental importance, like natiopatks or preserved zones.

Although the PFA policy has been expected to praingortant role to make better use of nationatiJan
however, the execution of PFA policy is stayingniational level yet, because in local level it ishes
difficult to define the scope of various PFAs. Ttese of Kunshan has given a just-in-time opporngutait
solve this problem.

So we could divide the whole city into 4 typesacéas, depending on their development possibitity a
ecological sensibility. The traditional towns likghouzhuang should be appointed as the Development
Restriction Zone and all the present industriakpahould be removed out of it. Additionally, thentral
district and CBD should be treated as Developmentu§ Areas. The development of Kunshan should eot b
evaluated only basing on the GDP value. Only theP@ltiven mode being changed thoroughly, can the
scattered employment centers become more agglaederat

(2) To set up Urban Growth Boundary(UGB)

In order to restrain the out-of-control developmehtities like Kunshan, we could borrow the ideés
UGB from American experience. UGB has been usepréoent the urban sprawl in America, which has
some similarities with what happens in China. Tradally, local government always have impulses to
expand the constructed urban area, even far betpensicope of public facilities. This is the intimseason
for the troubles like Urban Villages.

To solve such problems, some boundary for ratiomaén growth is necessary. The Chinese type of
UGB should be discussed and permitted by local R&opeputy Conference, which can hold the internal
impulse of local government. Of course, for Chiras lexperienced a fast developing era, the UGB ean b
revised every 3 to 5 years. It would be better thatscheme avoids consistent with the administmateriod
of local municipal, which can guarantee the UGBgieg unchanged after re-election of mayor.

(3) To increase the agglomeration effect of certairanrreas

First, the development density in central distaet employment centers like business parks nebd to
promoted. Second, the amount of industrial parkghbuo be reduced in order to concentrate on the
development of bigger employment centers. Thiréegery land dividing urban sub centers and inchlstri
parks should be eliminated or decreased, whichhell to increase the land use efficiency

(4) To pay more attention on urban form rather thatviddal blocks

From above analysis, there is little positive rielaghip between development density(FAR) and GDP
production. Thus moving the eyes for individualdie to the whole urban structure may be a wiserceho
There are several more important things waitinddo

1) Reduction of the mix use of land and reduceisiodated land use. For this purpose, regulatory
planning is a good tool to make things clear. Ratgu planning is basically a Chinese version aiing”,
which is used to direct the land use and prevegative effects.

2) To revise the development control standard dlustry parks basing on various industrial uses.
Different from conventional input-oriented standaad-enewed output-oriented standard will takeptlaee.
The Investment Density is no longer important, $ates Density or Labor Force Density will become th
new criteria for evaluating the efficiency of lanse.

3) Increasing the residential land use densitythisurbanization goes at a very high speed in China
annually many farmers change their identificatibtuKou) from rural one to civil one. Yet, their hess
stay in a village way, which consumes a lot of lamdl prevent the whole city become an efficient.par
Therefore it is necessary to assemble these uibages hence to increase the residential density.
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