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Metropolitan regions: New challenges
for an urbanizing China

Edward Leman

The author is President of Chreod Ltd., a consulting firm he founded in
1985 in Canada. Since 1988 the firm has worked on over 80 urban and
regional development consulting projects in over 70 cities across China.
Mr Leman'’s work has largely been on strategic development planning
and policy development for municipal governments in China, and for the
World Bank and Asian Development Bank. He has worked in Shanghai,
Tianjin, Beijing, Chongqing, and in Anhui, Hebei, Henan, Gansu, Jiangsu,
Zhejiang, Guangdong, Guangxi, Guizhou and Sichuan Provinces. Mr
Leman has published articles on China urban issues in Ekistics, the Asian
Wall Street Journal, the World Bank's Urban Age Journal, and the Far
Eastem Economic Review's China Trade Report. MrLeman is a mem-
ber of the World Society for Ekistics and served as a member of its
Executive Council from 1995-1998. This article is derived from his pres-
entation at the international symposion on “The Natural City,” Toronto,
23-25 June, 2004, sponsored by the University of Toronto’s Division of
the Environment, Institute for Environmental Studies, and the World
Society for Ekistics, and a subsequent paper that he delivered at the
World Bank Urban Research Symposium held in April 2005 in Brasilia.

Introduction

At some point during the 1970s, China passed the US to become
the country with the largest number of urban residents in the
world. Despite a long political and cultural bias against urban-
ization, market-oriented reforms since then have created condi-
tions that will transform China into a predominantly urban nation
early in the next decade (fig. 1). Experience in the last 15 years
suggests that the bulk of this urbanization will continue to occur
in and around over 50 expanding metropolitan regions, most of
which now spill over municipal boundaries that no longer capture
urban markets.
This paper has three objectives:

® The first is to report on interim findings of research that my firm
has conducted over the last few years on metropolitan regions
in China to inform policy advice to municipal, provincial and cen-
tral government agencies, largely under the aegis of World Bank
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Fig. 1: Urban populations of selected countries (1960-2030). (Source: UN World Urbanization Prospects — The 2003 Revision).
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and ADB technical assistance. Most recently, this included two
"City Development Strategy” (CDS) consulting assignments for
the Cities Alliance in nine urban and metropolitan regions in
China, targeted specifically to improving the social, economic,
and institutional linkages between the traditional “city proper”
(comprised of districts of the statutory cities) and surrounding
small and intermediate cities, towns and villages that together
comprise the “city-region.”

® The second objective of this paper is to propose an agenda
for focused, comparative research that could help governments
in China to better manage the development of metropolitan re-
gions through better public policy.

® The third is to encourage urban and regional researchers from

around the world to become far more actively engaged with China

in defining more effective ways for managing the country’s tran-
sition to an urban and largely metropolitan nation.

There are two key findings from the CDS work that we have
conducted in China and in a similar vein on 15 other city regions
over the last four yearsz:

* The first is that the agglomeration benefits experienced in many
city regions in more advanced economies are accruing haltingly
and only in limited ways in China.

* The second is that un-managed metropolitan regional growth
is having negative impacts both in suburban and central areas,
including poliution, congestion, and distortion of land and labor
markets.

While most city-regions in China are not yet enjoying the net ben-
efits that agglomeration in metropolitan regions can induce in pro-
ductivity improvements, trade, innovation, employment genera-
tion, and hence poverty alleviation, they are incurring mounting
costs (including opportunity costs) of incomplete, inefficient, and
ineffective agglomeration. These costs are being borne by all
major stakeholders — goverments, enterprises, and households
— but particularly by more vulnerable suburban town and town-
ship governments, small and medium size enterprises (espe-
cially in suburban areas), migrants, and suburban landless farm-
ers.

Defining metropolitan regions in
China

Defining the boundaries and structure of a “functional metropoli-
tan region” requires current and reliable data on the type, vol-
ume, and direction of economic and social flows. As in other
countries, because of data limitations® proxies must be used to
identify the majority of periodic social and economic interactions
occurring in urban and metropolitan regions within a reasonable
travel-time from the center of China’s cities. Research in other
countries suggests that a one-hour travel time is generally the
limit that households are willing to spend for most journeys to
work, and that most suppliers to enterprises can effectively trav-
el for daily deliveries. Assuming motorized vehicles as the dom-
inant mode of movement, this equates roughly to a maximum ra-
dius of 50 km from the urban core when accounting for lower trav-
el speeds in more congested central areas.
China’s urban regions differ significantly from North American
and European cases in the distribution of places of residence and
places of work. Private vehicular ownership is low, regional
commuter transit (such as in Tokyo, Paris and New York) do not
yet exist, and distances to work are generally much smaller in
China. This is partly due to
« the development after liberation of large, self-contained State
Owned Enterprise (SOE) complexes that included factories,
residences, and public facilities in one location; and,

« the TVE industrialization model in which places of work and res-
idence are scattered in suburban towns.
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Therefore, in China more so than in Europe and North America,
there is a much stronger correlation between population density
and employment density, and hence of production. Constraints
to physical mobility mean that the 50 km radius is probably a max-
imum catchment area. A one-hour drive time is possible by en-
terprises, most of which have access to motorized transport. But
the majority of urban residents rely on inner-city public buses, bi-
cycles and walking to get to work: their one-hour travel time dis-
tance is considerably more circumscribed. While regulatory im-
pediments were, until recently, the greatest constraints to labor
mobility in urban markets, physical accessibility is emerging as
the most significant impediment to labor flows within China’s
emerging metropolitan regions, particularly from suburban ar-
eas.

Method no. 1: Analysis of towns, townships
and street committees

Given these conditions, two approaches have been followed in
identifying and describing the spatial extent and structure of
metropolitan regions in China. The first is detailed analysis of
population distribution conducted at the town/township and Street
Committee scale, and is therefore data-intensive. Small-scale,
accurate data on population became available in China in 2002
in analog form using information collected during the 2000
National Census. For the first time, government enumerated in-
dividuals where they were living when the census was taken, in-
cluding migrant populations resident for longer than six months.
This provided relatively accurate information on actual popula-
tions that accounted for in- and out-migration. The data are avail-
able at the statutory Town, Township, and Street Committees;
this approximates the scale of census tracts in Canaga and the
US, and Nomenclature of Territorial Statistical Units’ (NUTS) 5
units in Europe. Assuming a strong correlation between em-
ployment and population density, it appears that the 2000 Census
data on population, when analyzed spatially, could provide a rea-
sonable proxy for delineating not only the spatial structure of in-
teractions (location and size), but also an indication of the inten-
sity of these interactions through population densities.

The first method for defining urban and metropolitan regions
was developed on recent projects in the Pearl River Delta and
Shanghai, and therefore was initially calibrated in large and dy-
namic metropolitan regions.

It consists of eight principal steps:

« digitizing on GIS the small-scale population data from the 2000
Census;

e calculating, using spatial analysis techniques on the GIS, pop-
ulation densities in a 4 km radius from every Town, Township
and Street Committee point’;

« defining geographic constraints to urban development by cal-
culating slopes over 8°° waterbodies and floodplains;

e overlaying current digitized spatial data on National Trunk
Highway System (NTHS) and national and provincial highway
networks; and ,

* overlaying digitized traffic volumes.

Population density grids were then re-classified into

* "zones” of density increments (step no. 6) with the lowest gra-
dient being 500 inhésq.km (in line with approaches followed in
the EU by Eurostat’); and

* one-hour drive times from city centers were calculated using
average incremental road speeds on NTHS and national high-
ways in which design speeds were lowered to account for in-
creasing congestion in central areas (step no. 7).

* The results of all of these calculations were then overlaid to pro-
vide for:

—the definition of Metropolitan or Urban Region (maximum)
boundaries as the limits of generally contiguous population den-
sities over 500 inh/sq.km following existing road networks (and
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Fig. 2: Schematic structure of metropolitan regions.

checked against traffic volumes from 1996); and
—the identification of key elements of the spatial structure of the
region in the form of settlement nodes (density ‘zones’) and
links (principally road networks).
The result is a generalized descriptive spatial model of Metro-
politan Regions shown on figure 2. The Chinese metropolitan
region generally covers a territory within a 50 km radius from the
center of the core city which ranges in drive time from one hour
on expressways to two hours on local roads. This is broadly con-
sistent with findings on European metropolitan regions, and with
recent research by others on Southeast Asian metropolitan re-

Table 1
Characteristics of metropolitan region zones

gions..9 The spatial structure of the Chinese metropolitan region
generally appears to be comprised of a metropolitan core, a con-
centric outer core, principal metropolitan sub-centers (large towns
and smali cities), smaller metropolitan sub-centers, high and
medium density suburban areas adjacent to the outer core and
in clusters and corridors farther out from the core, and low den-
sity suburban areas (500-1,000 inh/sq.km) in clusters and cor-
ridors (table 1). This generalized descriptive model is a working
hypothesis: patterns vary among regions depending on geog-
raphy, human and social capital endowments, production pat-
temns and transportation infrastructure. A similar but less atten-

METROPOLITAN REGION ZONES LOCATION DENSITY |FORM
Metropolitan Core (hlgh density) ntral in region > 15,000 inhvkm2  [principal regional node)
2
[+] Metropolitan Core (IOW density) central in region 7.500 - 10,000 principal regional node
o inh’km2 (principally in North
[+ 4 America)
= Outer Core surrounding Metropoitan 5,000 - 15,000 concentnc ring
Core
Principal Metropolitan Sub Centers dispersed. mostly within 3.500 - 15,000 concentrated, large
50 km radius Jsub-regional node
» secondary Metropolitan Sub Centers SMSC [dispersed. mostly within 3,500 - 5.000 smaller concentrated
© 50 km radius node generally
2 ngh Density Suburban surrounding OC, PMSC 2,000 - 5.000 concentnc around OC ; structured
< MSC corrdors. clusters . as corridors
= . and
H i connecting OC to 1.000 - 2000 clearly-defined. often |
g Medium DenSIty Suburban i PMSC, MSC contiguous corndors settlement
Qo and clusters clusters
3 Low Density Suburban LDS dispersed throughout 500 - 1,000 dispersed
x‘.!eugpoéﬂn Region
Very Low Density Suburban VLDS |dispersed throughout 250 - 500 dispersed
Metropoiitan Region
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Table 2

Urban and metropolitan regions analyzed to date using
Method no. 1 (Census Tract equivalent)

population (2000)

CDS2

CDS2

CDS2

CDS2

CDS2

i
g

20 cases

Metropolitan Regions | Shanghai MR 17,266 863
Beijing MR 14.538.227

Guangzhou MR 13,745,326

Chengdu MR 11.207.318

Xian MR 9,406,327

Tianjin MR 9,176 949

Chongging MR 8.656.887

Shigazhuang MR 7,660,495

Shenzhen MR 7.014.490

Handan MR 6,767,526

Zhengzhou MR 6.486.078

Tangshan MR 5,623,742

Luoyang MR 5,019.310

Lanzhou MR 2474777

Baotou MR 1.967.308

Urban Regions Xinxiang UR 2,177,637
Qinghuangdao UR 1.361.286

Zhangjiakou UR 1,240.460

Chengde UR 602.466

Erdos UR 320.576

sub-Total: China 132,714,048

Metropolitan Regions | Tokyo MR 33,568.477
Seoul MR 22,729,502

London MR 13.749.443

Paris MR 10,371,566

New York MR 16.196.635

Toronto MR 5,403,051

Atlanta MR 3,209.011

sub-total: int 105,227,685

TOTAL: 237,941,733

7 cases

uated structure applies to “urban regions", defined as those an-
chored on cities with core populations less than 1 million, stretch-
ing out generally no further than 25 km from the city center.

This method for identifying and defining the spatial character-
istics of metropolitan regions has been calibrated from analysis
of the five city-regions in the second CDS project in China
(CDS2) and recently to fifteen other urban and metropolitan re-
gions in various parts of the country (table 2). In addition, to com-
pare China’s regions with metropolitan regions intemationally,
two MRs in Asia, two in Europe, and three in North America were
also analyzed using the same approach (same variables, same
size of smallest spatial unit for population data, and the same
data year, 2000). Therefore, the research is not only based on
analysis of the five CDS2 client cities: 27 urban and metropoli-
tan regions, with a total population of over 200 million residents,
have comprised the empirical base for our interim findings.

Research on the spatial structure and characteristics of addi-
tional metropolitan regions in China and other countries is con-
tinuing as resources permit. Once a consistent sample of suit-
able size has been constructed, statistical analysis will be con-
ducted to identify possible correlations between spatial charac-
teristics and locational, demographic, economic, and transport
variables.
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Fig. 3: China’s 53 metropolitan regions by size of non-farming population, 2000. (Source: Chreod Ltd calculations from 2000 National Census and

2001 Provincial Statistical Yearbooks).
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Method no. 2: County/city-based analysis of
all potential metropolitan regions in China

The results of the analysis of 27 urban and metropolitan regions
— 20 of which are in China — provided a working hypothesis for
identifying and analyzing the likely remaining metropolitan re-
gions in China using more readily available but much coarser da-
ta at the county and city level. The basic hypothesis is that, when
viewed as aggregates of counties and cities, metropolitan regions
in China:

® are anchored on the urban districts of statutory cities with over
1 million non-farming residents ;

« spill over to capture non-farming populations and enterprises
in towns and cities in adjacent counties and county-level cities
(CLCs) that are connected by good quality roads (either NTHS
or national highway segments with road quality above Class);
and,

* are comprised of the core city and adjacent counties or CLCs
generally within a 50 km radius of the center of the core city,
representing a notional 1-2 hour travel time.

Analysis of traffic volumes along the national highway network

suggests that a few MRs likely spill over to capture selected coun-

ties beyond those immediately adjacent to the core city, i.e. that
the reach of some MRs is wider than 50 km. While this hypoth-

esis requires testing using the more detailed approach in Method
no. 1, resources for such analysis on all remaining MRs in China
(38) have been well beyond the scope of our recent consulting
assignments.

China’s 53 metropolitan regions

According to the county-based Method no. 2, there are 53 met-
ropolitan regions in China anchored on cities with over 1 million
non-farming residents and encompassing selected adjacent
counties (fig. 3). These appear to be China’s main economic en-
gines. They hold almost 370 million people, or 29 percent of the
country’s population, but produce 53 percent of China’s GDP and
62.3 percent of all non-farming GDP from manufacturing, con-
struction and services (fig. 4). The biggest metropolitan region
in China is Shanghai with an urban population of over 17 million
followed by Beijing (14.5 million) and Guangzhou (13.7 miillion).
A second tier of 11 metropolitan regions has urban populations
ranging from 5 million to 10 million. A third tier with populations
ranging from 2 to 5 million includes 20 regions. There are 19
small metropolitan regions with populations ranging from 1t0 2.5
million. While first and second tier metropolitan regions are con-
centrated along the coast, many of China’s medium and small
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Fig. 4: Per capita GDP in China’s 53 metropolitan regions, 2000. . (Source: Chreod Ltd calculations from 2000 National Census and 2001 Provincial
Statistical Yearbooks).
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Fig. 5: Distance to coastal ports and per capita GDP. (Source: Chreod Ltd calculations).

size metropolitan regions are located inland. Although distance Conversely, there are few cities within 500 km of coastal ports
to coastal ports does appear to matter to economic development that are seriously lagging.
in these metropolitan regions, per capita GDP is at the medium Metropolitan regions are China’s major centers of productivity
range even in some selected inland locations, such as Harbin, and wealth (fig. 6). Per capita GDP within 50 km of the centers
Zhengzhou, Changsha, Xian, Chengdu and Lanzhou (fig. 5). of metropolitan regions is 160 percent higher than the national
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Fig. 6: Metropolitan regions’ share of China’s population and output (from city center).
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average. This rate falls dramatically at a distance of 50-100 km
from the metropolitan core, drops again beyond 100 km, and re-
mains relatively stable beyond 100 km, no matter how far out
from the center.

Five key challenges facing China’s
metropolitan regions

While China has consistently enjoyed high economic growth
rates over the last 15 years, policy makers are becoming in-
creasingly concemed that:

 growth has largely been generated from investment;

» much of that investment has been to prop up unprofitable SOEs
and from foreign enterprises into narrowly defined sectors in a
very limited number of largely coastal locations to facilitate ex-
ports (i.e. external consumption);

 only a handful of cities are progressing up global supply chains
by adding higher values to manufacturing and services; and,

« the potentials for metropolitan regions to generate wider and
sustained employment growth are not being effectively realized.

But the challenges are not only economic: in our report to cen-

tral govemment agencies on national implications of CDS2, we

outline ten issues tha’t1 1need to be quickly addressed in China’s
metropolitan regions. " Five of these, related more closely to

“Urbanization, Land Policy, and Urban Form” are reviewed in this
paper.

Realizing urbanization economies

Most of China’s metropolitan regions have low levels of urban-
ization, © and hence unrealized agglomeration benefits that gen-
erally accord to highly urbanized regions. Only 15 of 53 MRs
have urbanization levels over 70 percent. Of these, 11 MRs have
per capita GDP in the top half of the range of all metropolitan re-
gions (fig. 7). The four MRs with urbanization levels over 70 per-
cent but with per capita GDP in the bottom half are producers of
low value-added manufactures (Dongguan, Wenzhou and
Taizhou) or are very isolated in the west (Urumqi). Except for
Urumgj, all the MRs in central and western China have urban-
ization levels under 70 percent, with the majority in the 40-60 per-
cent range; all of these have per capita GDP in the bottom half
of the range of all 53 MRs. However, there are also 14 coastal
MRs with low or moderate levels of urbanization. Of these, five
are in Shandong Province, three in Liaoning, three in Hebei, two
in Jiangsu, and one in Fujian. While just over half of China’s

" metropolitan regions are in coastal provinces (28 of 53), half of

these have urbanization levels under 70 percent. There is, there-
fore, considerable scope for additional urbanization in both
coastal and interior metropolitan regions.

Significant correlation appears to exist between the degree of
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urbanization and economic prosperity of metropolitan regions.
Not surprisingly, labor and spatial productivity are higher in
metropolitan regions that are more urbanized (figs. 8 and 9).

However, the population size of metropolitan regions also ap-
pears to matter (fig. 10). Smaller MRs with under 2 million non-
farming residents have lower levels of per capita GDP, reflecting
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Fig. 9: Urbanization and spatial productivity, 2000.
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lower agglomeration economies. All of these, except for Yantai
MR, have per capita GDP levels in the bottom third of the range

of the 53 metropolitan regions, and all are non-coastal.

Statutory towns are very important elements of China’s met-
ropolitan regions. In most MRs, well over 30 percent of the total

regional population lives in towns (fig. 11). As a whole, statuto-
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Fig. 11: Towns in China’s 53 metropolitan regions, 2000.
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ry towns now hold 52 percent of China’s metropolitan region pop-
ulation; in 27 of the 53 MRs, towns account for more than half the
total number of residents. While there are certainly many ex-
ceptions, these towns are generally characterized by: far lower
population densities than the central metropolitan areas; low
statutory designations of densities through town-administered
development controls (e.g. floor-area ratios); comparatively weak-
er control over conversion of land for urban development; limit-
ed and in many cases rudimentary social services; small and
scattered, intensive-intensive enterprises; lower levels of human
capital in terms of educational and training attainment; limited fis-
cal capacities (particularly in light of the recent banning by the
Ministry of Finance of town-based extra budgetary fees); and
governance systems designed to manage farm-based rather
than urbanizing economies.

Current public policy in China is to promote urbanization in all
towns (especially county seats) and small cities, regardless of
their competitiveness and economic sustainability. From the cen-
tral government’s perspective, it cannot be perceived to be pick-
ing winners. This is also true at the municipal level, but local gov-
emments often go one step further and build new towns as spe-
cial districts so as not to favor one town over another, thereby
adding to spatial dispersion that undermines urbanization
economies. This undifferentiated policy avoids difficult decisions
and could, over time, actually undermine the urbanization pro-
cess.

To maximize agglomeration benefits, governments need to
promote urbanization in strategic smaller cities and towns with-
in Metropolitan Regions, and not only to their central areas and

outer cores. Governments need to set priorities among a few
smaller, strategic cities and towns that have the strongest po-
tentials for supporting the formation of new firms, attracting en-
terprises from outside the region, creating employment, and in-
tegrating into regional labor markets and supply chains. This
needs to be done on the basis of objective analysis of the met-
ropolitan region’s economy as a whole — a particularly difficult
challenge given that, for a variety of reasons associated with
property rights, municipal government compete fiercely in China
for inward investment.

Efficient and effective development of metropolitan regions in
China also depends in large part on the removal of constraints
to town-based urbanization. The promotion of urbanization in
strategic towns and smaller cities in metropolitan regions will re-
quire continuing efforts to remove the constraints to migration
posed by:

« labor mobility restrictions still pervading from the hukou house-
hold registration system,;

« shortage of affordable housing for migrants in suburban towns
and their often uncertain tenure;

« limited access to and inconsistent availability of affordable so-
cial services at acceptable standards, especially education and
health;

e lack of access to at least a basic level of social security; and,

¢ in some areas, formal and informal constraints to migrants en-
tering the town-based labor market.

Constraints to in-situ urbanization also need to be removed, par-
ticularly the arbitrary and often inadequate compensation paid
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by town governments to farmers for conversion of their land to
urban uses (creating the new non zhuan fei population of “land-
less farmers” who are no longer farming, but are not provided the
means for integrating into urban/suburban non-farming labor mar-
kets), the absence of training mechanisms to support the transi-
tion of these farmers to non-farming occupations, and, in bigger
towns and those now within suburban districts, the limited ac-
cess to affordable public services that are available to more es-
tablished “urban” neighbors.

Improving production and innovation capacities

Al city and town governments in China need to be concerned
with increasing their firms’ productivity to become and remain
competitive. However, given that China’s 53 metropolitan re-
gions contribute two-thirds of the country’s non-farming GDP,
productivity improvements in their urban and suburban areas are
essential if national economic growth is to be sustained.

China’s metropolitan regions have far lower levels of labor and
spatial productivity than those in more advanced economies (fig.
12). Furthermore, there appear to be three distinct levels of MR
productivity, the highest being in Shanghai, Guangzhou and
Shenzhen, followed by Beijing and Tianjin (at about half the pro-
ductivity levels), and then what appears to be a consistent third
level of remaining MRs, at about half the levels of Beijing and
Tianjin.

Few cities, including in China, have sufficient capacities for all
forms of production. If market and regulatory conditions allow,
firms use a location’s comparative advantages to create com-
petitive advantages. Cities and metropolitan regions, therefore,

tend to specialize in their production capacities, especially in mar-
ket economies.

A key issue raised by municipal governments has been defin-
ing local productive sectors that could become competitive and,
hence, which production capacities need to be improved. Under
the central planning model, this was not an issue: central plan-
ners decided on the roles of cities in supply chains, and allocat-
ed what, in their view, were the resources needed to support pro-
duction capacities to fulfill these roles. In the transition to a mar-
ket economy, there is considerable uncertainty at local levels in
China over what a city’s new roles in supply chains should be-
come. This frequently leads to misallocation of resources in sup-
porting inappropriate capacities, and to rising opportunity costs.
For example, almost every city now has a “high-tech area” or
zone (many are virtually empty), and most municipal govern-
ments declare some form of “high-tech manufacturing” to be a
“pillar” industry. However, there are very few cities in China (or,
for that matter, in the Americas, Europe or Japan) with sufficient
production capacities and competitive advantages in real “high
technology.”

In fact, capacities to manufacture competitively are also limit-
ed: not all cities in China are, should be, or could become signif-
icant manufacturing centers. The Yangtze Delta, comprising
Shanghai, Jiangsu and Zhejiang Provinces, produced 23.4 per-
cent of China industrial value added in 2000; Guangdong Prov-
ince (largely the Pearl River Delta) contributed 13 percent,
Shandong 9.7 percent, and the Beijing-Tianjin corridor 5 percent
(fig. 13). Together these four regions therefore created 51 per-
cent of China’s industrial value added. China’s industrial con-

DCheas LY. 2005

10,000
9,000 |
8,000 |
7000 |
6,000 |
5,000

4000 |

RMB of Industrial Value Added per capita

3,000 |

2,000 e

| Nngxia ] 9 o ‘ Hebeat

hanxi

B =
o Anbui
Han e EBGuanga Hursn
WTox  mee
o i
0 2 4

B coastal province

B Shanghai

B Guangdorg
# Jangsu

@ Shandong

8 10 12 14

share of national industrial value added, 2000 (%)

Fig. 13: Industrial productivity of provinces, 2000. (Source: Calculated from Jiang (2001), tables 6, 9 and 11).

Ekistics, 427, July/August 2004
428, September/October 2004
429, November/December 2004

265

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 01:44:15 UTC
All use subject to http://about.jstor.org/terms



centration is further illustrated in the map on figure 14 that shows
the proportion of county and city workforces employed in manu-
facturing in 2000. Fully one-quarter of China’s manufacturing
workforce is located in the Yangtze Delta Region (18.6 percent)
and the Pearl River Delta Region (17.0 percent). The Beijing-
Tianjin Corridor holds only 3.3 percent. On a per capita basis,
there is a 32-fold difference between provinces in industrial val-
ue added.

The higher value-added industrial outputs in some provinces
reflect a combination of factors including: degree of industrial-
ization and the role that industry plays in provincial economies;
history of industrial activity and resulting path dependencies; ac-
cess to export distribution hubs; current and recent regulatory
environments affecting new, primarily foreign investment (such
as designation of Special Economic Zones in the 1980s and ear-
ly 1990s); factor endowments; innovation capacities; and total
production costs relative to competing regional locations outside
of China. Clearly, there are large differences in each of these
factors among China’s provinces and its 53 metropolitan regions
of which governments need to be very aware. Not every metro-
politan region — in any country — can do everything. Local gov-
emments need to take the lead in identifying, with other key eco-
nomic stakeholders, realistic, attainable roles that their metropoli-
tan regions can play in domestic and global supply chains.

The core production capacity of metropolitan regions around
the world is their human capital. There are wide variations among
China’s cities in the levels of skilled workers. China’s education
system was severely affected during the Cultural Revolution

when most schools and universities were shut down, creating a
generation with comparatively weak educational attainment. This
generation, now 45-60 years old, is absorbing the brunt of un-
employment caused by SOE downsizing and closures since
workers simply do not have the skills to apply to new jobs. In par-
allel, the historical disparities between urban and county/town-
ship level education continue, and very few rural or semi-rural
students progress beyond the mandatory junior school level.

The results are huge differences in educational attainment
across China’s 658 cities (fig. 15). Two conditions are particu-
larly significant. CLCs (which account for 438 of China’s 658
cities) have extremely low rates of vocational attainment, and vir-
tually no graduate-level attainment. This has serious implica-
tions for their levels of productivity and innovation, both of which
are becoming important determinants of a city’s national and
global competitiveness. While most Prefecture-level Cities (PLCs)
have a significant stock of vocational graduates, there is almost
a ten-fold difference in levels between the lowest and highest
ranked cities. Again, this suggests significant differences in labor
productivity and capacity to assimilate new technologies. Also of
concern, however, is the wide range among PLCs in residents
with graduate degrees as a proportion of the city population. The
human capital to exercise advanced functions in research, mar-
keting and management are in short supply in many areas.

A central theme of recent regional and urban development pol-
icy in Eur%)e and North America has been the importance of in-
novation.~ Considerable research in many industrialized coun-
tries has shown a strong link between innovation and productiv-
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Fig. 14: Distribution of manufacturing workforce in counties and cities, 2000. (Source: Chreod Ltd calculation from 2000 National Census).
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ity of firms, and hence the competitiveness of areas in the con-
text of a globalizing economy. Innovation capacities are essen-
tial to the continued profitability of firms for the simple reason that
someone, somewhere is developing the same or similar prod-
ucts, services or distribution systems that meet customer needs
at a lower price, or that respond to future market needs that are
not yet obvious to competitors. Those metropolitan regions that
foster innovation and its commercialization are likely to become

China’s leading producers and to be more quickly integrated in-

to higher value-added global supply chains.

Compared to Europe and North America, there has been com-
paratively little research conducted on innovation capacities in
China. There are few comprehensive policies in China specifi-
cally targeted towards fostering innovation (beyond some gen-
eral provisions for “promoting science and technology”). There
appear to be three distinct, but incomplete, innovation systems
in China:

* The first is lodged vertically in govemment through research in-
stitutes and enterprises that rarely disseminate knowledge, even
tacitly, to other organs of government, to universities, or to non-
state enterprises.

* The second lies within domestic firms, either quasi-public, State-
owned corporations or private companies. While most do not
conduct formalized R+D, significant accumulation and distilla-

tion of knowledge is acquired informally from other cities in
China and overseas through study tours and conferences, and
more formally through licensing of advanced technologies 1a5nd
hiring of graduates, including those retuming from abroad.

* The third is within foreign-invested enterprises, either joint ven-
tures or wholly foreign-owned firms in a growing number of sec-
tors.

China has explicitly linked direct foreign investment (DFI) to tech-
nology upgrading over the last 15 years. The assumption is that
foreign firms will transfer improved technologies, and strength-
en local innovation capacity through which spin-off technologies
will emerge. While parts of China have been successful in at-
tracting foreign firms that have served this policy goal, much of
the DFI that is occurring in low value-added manufacturing, real
estate, and infrastructure has little technology content, or the tech-
nology that is being transferred is third or fourth generation and
beginning to degrade, at least for productton geared towards
more advanced domestic and export markets." While these ma-
ture technologies certainly serve the purpose of upgrading many
of the antiquated technological processes in China, they do not
necessarily provide the springboard for strong and consistent
technological upgrading, particularly if improvements to Io%al hu-
man capital do not come with the transferred technology.

The spillover effects of direct foreign investment (DFI) in China
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Fig. 15: Wide divergence in educational attainment in China’s cities, 2000. (Source: Chreod Ltd calculations from 2000 National Census).
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are mixed, depending on the country of origin and the targeted
sector for investment. DFI has been concentrated in selected
coastal locations for many years to a very few of China’s 53
metropolitan regions (fig. 16). The value added to manufactur-
ing of this spatially concentrated DF| varies widely (fig. 17). While
DFI has improved productivity in some areas, in many sectors it
has not yet become the engine of innovation that government
has expected.

While there are likely a host of reasons (including language
and intellectual property protection), the reluctance of foreign
companies from industrialized countries to transfer advanced
technology and management practices is partly due to human
capital in most of China’s metropolitan regions. Educational at-
tainment is likely to be the single most important constraint to fos-
tering innovation capacities in China’s cities over the next gen-
eration. The graph on figure 18 shows the difference between
university attainment in China’s cities (24 top ranked metropoli-
tan regions are shown on the graph) and selected North Ameri-
can metropolitan regions. This could explain, at leastin part, why
foreign investors have so far generally resisted locating high
value-added manufacturing and advanced services in China,
preferring instead to keep these in locations where sustained ac-
cess to highly-educated human capital is more assured. It also

explains, in part, China’s generally weaker indigenous innova-
tion capacities.

Although university enrolment has increased considerably in
the last five years, the delivery cycle for highly-trained technical
and professional graduates is 6-10 years, and there is not likely
to be a major upsurge in potential employees at least for anoth-
er five years. But local governments need to recognize that a
combination of new graduates and a reported increase in Chi-
nese graduates retuming from overseas institutions represent a
potentially important addition to the human capital and innova-
tion capacities of their metropolitan regions. Given increased la-
bor mobility in China over the past few years, and growing com-
petition among metropolitan regions to attract highly-qualified
graduates, most of this segment of the workforce will be able
move to where career opportunities are highest.

Broadening agglomeration benefits to
vulnerable populations

There appear to be six major groups of vulnerable populations
in many of China’s metropolitan regions:

* laid-off and unemployed urban workers;

* newly-graduated students looking for work;
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« the chronically “old poor” who are under the support of civil af-
fairs bureaux;

* migrant workers and, increasingly, their families;

¢ "landless farmers” in suburban areas; and,

e over the longer term, a significantly expanded cohort of the el-
derly.

Local governments are largely coming to terms with their re-

sponsibilities for the first three vulnerable groups, but significant

attention has yet to be paid to the needs of migrants, “landless

farmers,” and the aging population, all of whom are distributed

far more widely across metropolitan regions.

There is a widespread impression that China’s rural migrants
are streaming to the coast, looking for work in the Pearl River and
Yangtze River Deltas, and in the Beijing-Tianjin Corridor.
According to the National Census, there were 75 million migrants
in China’s 53 metropolitan regions in the year 2000; they ac-
counted for 51 percent of China’s total migrants. But the two
Deltas and the Beijing-Tianjin Corridor only accounted for 41 mil-
lion migrants, or 28 percent of China’s total of 147 million migrants
that year and 54 percent of migrants in the country’s 53 metropoli-
tan regions. While there are certainly high concentrations in the
two Deltas and in Beijing, rural migration is occurring throughout
the country to cities of all sizes — with just over half to China’s
metropolitan regions (fig. 19). Not surprisingly, a larger propor-
tion of migrants to metropolitan regions are attracted to those
cities with higher levels of urbanization (fig. 20). This is signifi-
cant, since migrants in China generally move on the basis of em-
ployment information gathered from family and other informal
networks. Migration is a relatively good indicator of real em-
ployment opportunities.

Rural migrants lack affordable access to good housing, safe

and secure employment, and are rarely included in any formal-
ized social welfare system. Although it is now being gradually
addressed, the household registration system has impeded the
free flow of labor into the formal employment sector. However,
the dynamism inherent in a more flexible labor market has been
evidenced by migrant workers making substantial contributions
to metropolitan regional economies with unemployment gener-
ally at much lower rates than for registered urban residents. In
some cities, as much as 80 percent of the retail service sector is
occupied by migrant labor. Such success is especially laudable
in view of migrants’ insecure legal status, and institutional barri-
ers to their employment, schooling and social welfare provisions.

Urban welfare systems and rural land arrangements are the
main institutional barriers to labor mobility. High costs of child-
care and schooling also hinder rural families migrating to the ur-
ban areas. Because of institutionalized discrimination against
migrants, they have traditionally bome heavier costs for health-
care and education. Responses by the migrant community to or-
ganize “informal” schools (offering reduced tuition rates) for their
children has created a two-tiered educational system, excluding
migrant children from mainstream educational opportunities.
Housing costs in urban areas are also an important barrier. These
existing barriers increase the migration cost, and dampen flows
to cities and suburban areas.

Migrants are not only becoming an issue in central cities. While
the highest numbers and densities of migrants are found in the
cores of metropolitan regions, high concentrations are also found
in selected suburban towns (fig. 21). Responding to social needs
of migrants is, therefore, becoming a growing issue for town gov-
ernments, not only for the municipal government in the core
metropolis.

Fig. 19: Distribution of migrants: Migrants per sq.km, 2000. (Source: Chreod Ltd calculations from 2000 National Census).
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Fig. 21: Density of migrants in Shanghai metropolitan region, 2000 (migrants/sq.km). (Source: Chreod Ltd calculations from town, township, and
Street Committee Census 2000 data).
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Suburban concentrations are directly related to employment
locations: they are more dispersed in larger and more rapidly-
expanding metropolitan regions such as Shanghai. Of all types
of metropolitan residents, suburban migrants face the greatest
constraints to employment choices because of their limited phys-
ical access across metropolitan regions, most of which have, at
best, very rudimentary forms of regional public transport.

The relatively new social phenomenon of “landiess farmers”
is also likely to become a growing challenge to town and subur-
ban district governments in metropolitan regions. At the end of
2003, there were reportedly 20 million such households in and
around China’s cities, representing a population probably ap-
proaching 80 million. While the central government’s recent
crackdown on unauthorized conversions of agricultural land to
urban construction will dampen growth of the number of land-
less farmers in the short term, in the medium and long terms,
such conversion will need to continue to accommodate land re-
quirements of expanding metropolitan populations and enter-
prises.

A recurrent issue raised recently in many cities is the low lev-
el of compensation paid to farmers for forsaking their rights to
landholdings. Aside from expropriation for infrastructure needs
(such as roads), the principal method of land conversion is for
town governments to purchase rights from farming households
to assemble tracts of land that can then be marketed as indus-
trial parks or sold to commercial developers for new residential
and recreational uses. In some cities, there is a 30-fold spread
between what is paid to farmers and the selling price of assem-
bled and semi-serviced land. Many local governments are fac-
ing considerable pressure from landless farmers to retroactive-
ly increase compensation to approach what is perceived to be
fair market value.

The challenge of integrating landless farmers into the labor
force and social systems of metropolitan regions is similar to the
situation with rural migrants. Unlike for migrants, the children of
landless farmers already have access to formal education, and
households often retain their homes. However, with their mini-

tem in North American and some European cities over the last
century. The latter have traditionally grown outwards in a cen-
trifugal way with large influxes of migrants (from the countryside,
from other cities, and from other countries) accompanied by
large-scale suburbanization as many sitting residents relocated
from inner city areas. In China, households and enterprises face
numerous constraints to mobility into (and out of) inner urban ar-
eas that severely limit locational choices. Aside from hukou
(mandatory registration at birth as either an agricultural or non-
agricultural resident), which limits labor mobility, the dominant
enterprise structure of vertically-integrated SOEs means that
many supply chains are extremely localized within cities. Inner
city land and housing tenure also affect mobility. Heavy subsi-
dization of residential units by state-owned and government work
units in urban areas has only recently been discontinued, and
secondary markets in formerly state-owned residential units are
slowly emerging. The decades-old administrative allocation of
inner urban land to state-controlled enterprises at no cost means
that, up until very recently, there has been no economic incen-
tive for these firms to relocate to lower-cost suburban sites.

In suburban areas where arable land is collectively-owned and
far less regulated, informal shifts from farming to small-scale in-
dustrial production have been relatively simple, particularly when
firms are owned, at least in part, by town/township and village
administrations. Similarly, residential and labor mobility among
rural residents in suburban areas, including from other towns and
townships, are less constrained. Residential growth in many
suburban towns and villages is supported by informal rental mar-
kets that have evolved over the last 15 years. Therefore, while
household mobility and enterprise formation have been tightly
constrained within inner urban areas over the last two decades,
under market reforms the reverse has been true in suburban
towns, townships and their constituent villages.

The growth of metropolitan regions in China, at least over the
past 15 years, has largely been centripetal, through locational
decisions by households and firms that circumvent administra-
tive constraints to residency, employment, enterprise formation

Cives in North Amenca have
expanded through centrifugal
forces of in-migration and suburban
\ refocation from inner city areas

Because of constrants to labour and
enterprice mobiity. growth of Chinese
cities over last two decades has been
more a cantripatal process in which
surrounding toans and villages are
axpanding rapxiy to enter the wban
ecoN0My and weder uban manket area,
fuelied by TVE growth,

Fig. 22: Contrasting growth dynamics in metropolitan regions.

mal incomes, costs of education are reportedly becoming oner-
ous and measures need to be found to ensure that children will
continue to have access as parents acquire urban skills and jobs.
In addition, the principal needs for landless farmers are training
in non-farming employment skills and improved, affordable trans-
port access to employment opportunities.

Directing urban and suburban growth

The spatial structure of metropolitan regional growth in China
over the last two decades has differed considerably from the pat-
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and land tenure in urban districts (fig. 22). Given the population
densities in suburban areas, and the relative ease of industrial
enterprise formation, it has not taken much for farming areas on
the outskirts of urban districts to rapidly transform into semi-formal
suburban precincts. While this centripetal pattern of urban
growth resembles some aspects of supposed “mega-urban”
growth elsewhere in Asia, the underlying reasons for and char-
acteristics of China’s recent urban spatial transformation are
unique to the administrative constraints imposed on property
rights, the mobility of labor and capital, distribution systems, the
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land market, and inter-jurisdictional trade. However, while most
metropolitan regional growth in China over the last 20 years has
been centripetal, centrifugal pressures are now building in many
regions due to large influxes of migrants, industrial relocation from
the central cores, new non-state investment in suburban indus-
trial parks, and government efforts to reduce inner city residen-
tial densities by promoting relocation to suburban areas. Unlike
in the past two decades, many metropolitan regions in China will
face a complex mix of both centrifugal and centripetal growth
pressures over the next 20 years.

The resulting spatial pattern of metropolitan regions in China
is therefore a combination of high densities in central areas (gen-

erating attendant congestion and environmental costs), and very
dispersed suburban areas which together undermine urbaniza-
tion economies (figs. 23 to 26). There are numerous CLCs and
towns in Chinese MRs that are all competing for inward invest-
ment and for spillover benefits from metropolitan economies. The
capital and recurrent costs to adequately service these multiple
sub-centers are often either unaffordable (and services are there-
fore not provided) or are very high and hence drive up costs to
households and firms. In either case, urbanization economies
do not accrue across the metropolitan region. This compares
with spatial patterns in some highly-productive metropolitan re-
gions outside of China, such as Paris and New York, where there

Fig. 23: Chengdu metropolitan region: 11.2 million residents (2000).
(Source: Chreod Ltd using “Method 1” analysis of georeferenced
Town, Township and Street Committee data from 2000 Census).
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Fig. 25: Zhengzhou metropolitan region: 6.4 million residents (2000).
(Source: Chreod Ltd using “Method 1” analysis of georeferenced
Town, Township and Street Committee data from 2000 Census).
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Fig. 24: Cross section of population densities in Chengdu metropoli-
tan region (2000).
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Fig. 26: Cross section of population densities in Zhengzhou metropoli-
tan region (2000).
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are lower central core densities and far fewer sub-centers (figs.
271030)."®

The comparatively high centrality of China’s metropolitan re-
gions is a direct result of two legacies: a long tradition in which
the country’s few cities predominantly played governmental and
administrative rather than economic roles; and the central plan-
ning tradition favoring the development of rural areas and pro-
motion of targeted industrialization within selected cities through
strict controls on the formation and mobility of factor inputs, es-
pecially labor. Both traditions are now history, but the path de-
pendencies are still manifested in very high central city densities,
the proliferation of suburban towns (former market towns), and
the comparatively low population densities within these towns.

However, with the dramatically increased mobility of factor in-
puts caused by market reforms over the last 20 years, many of
China’s metropolitan regions are beginning to expand rapidly
through un-directed suburbanization. The result is consumption
of agricultural land and growing urban sprawl that is causing in-
efficiencies in land use, land markets, goods transport, and pub-

lic transport, all of which undermine agglomeration benefits. This
is occurring not only in the major coastal metropolitan regions,
such as Shanghai (fig. 31) and Guangzhou (fig. 32), but also in-
land in smaller regions such as Chengdu (fig. 33). Time-series
analysis of satellite imagery19 shows that built-up land areas in
large parts of suburban Chengdu grew by 300 percent in a six-
year period (1996-2002) and built-up parts of large areas of sub-
urban Shanghai expanded by 350 percent from 1988 to 2002.
Concems over rampant conversion of agricultural land have trig-
gered periodic inspections and local clampdowns by the Ministry
of Natural Resources and Lands, but the basic problem for mu-
nicipal governments continues to be actually knowing what is
happening in suburban areas under the administration of outly-
ing, relatively autonomous districts and town governments.
The form of suburban growth in metropolitan regions is calling
into question the basic premises under which area urban devel-
opment plans are being prepared in China’s metropolitan regions.
Most regions are developing through corridors of suburban de-
velopment along major roads, and in smaller urban clusters an-

Fig. 27: Paris metropolitan region: 10.4 million residents (1999).
(Source: Chreod Ltd using “Method 1” analysis of georeferenced da-
ta from 1999 Census).

Fig. 28: Cross section of population densities in Paris metropolitan
region (1999).
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Fig. 29: New York metropolitan region: 16.2 million residents (2000).
(Source: Chreod Ltd using “Method 1” analysis of georeferenced cen-
sus tract data from 2000 Census).

50,000

45.000

40,000

35,000

30,000

i
?sm

20000

10.000

5.000

Fig. 30: Cross section of population densities in New York metropoli-
tan region (2000).
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Fig. 31: Urban land use in Shanghai: 1988 and 2002; change intensity (right). (Source: Chreod Ltd).
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Fig. 331% Urban land use in Chengdu: 1991 and 2002; change intensity (right). (Source: Chreod Ltd from satellite data provided by Schneider et al.,
2003).
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chored on suburban towns. This pattern of growth is occurring
in metropolitan regions of all sizes, ranging from the largest
(Shanghai and Guangzhovu; figs. 34 and 35) to intermediate re-
gions such as Chengdu (fig. 36) and even to small metropolitan
regions such as Lanzhou (fig. 37). Corridors and clusters do not
respect administrative boundaries, and invariably traverse mu-
nicipal and sub-municipal jurisdictions.

There is a serious disconnect between urban and transporta-
tion planning in many of China’s cities and the actual pattern of
suburban development in corridors and clusters. China’s plan-
ning approaches are still lodged in traditional monocentric and
polycentric models: detailed plans are prepared for nodes that

pproved in 2000.

Fig. 38: NW Shanghai in 2020 per Master Plan a
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are connected through transportation networks to form a larger,
ordered urban system — at least on paper. But disparate market
forces take advantage of lower land costs (and often lower costs
of regulatory compliance) in non-central areas and on the pe-
ripheries of nodes, resulting in the corridor and cluster pattem of
urban development common to many metropolitan regions
around the world. The example of Shanghai is instructive where
the Master Plan to 2020, approved by State Council in 2000, has
already been superseded by extensive suburbanization along
corridors and in several large clusters — all of which were not an-
ticipated in drawing up the Master Plan (figs. 38 and 39).

The population densities of central areas in many of China’s

Fig. 39: NW Shanghai actual land use in 2002.
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MRs are high, and some governments are attempting to address
congestion and environmental externalities by promoting de-
densification through resettiement to the outer cores and inner
suburbs. But a long legacy of policy emphasis on central areas
has yet to be overcome in many metropolises. Their outer cores
~ the transitional zones between the formal “builtup” urban dis-
tricts and the more unregulated suburban towns, often now strad-
dling the ubiquitous “outer ring roads” in many cities — are be-
coming an uncontrolled sprawl! of formal and informal land uses
with low levels of infrastructure and transport services and, in
many cases, growing industrial pollution. This undermines ag-
glomeration economies by decreasing efficiencies and raising
the costs of social and economic interactions not only between
the outer and inner corers, but also between suburban zones and
the inner core.

The principal growth management challenges in China’s met-
ropolitan regions are:

« strengthening the development of principal and secondary sub-
centers in the metropolitan region;

* increasing the connectivity between these sub-centers and with
the metropolitan core;

* minimizing centripetal growth of scattered villages and small
towns in suburban areas; and,

* minimizing scattered, centrifugal suburban development in the
outer metropolitan core.

For metropolitan regions in China to maximize agglomeration

benefits for their residents (including vulnerable groups) and en-

terprises, the structure and form of urban and suburban devel-

opment need to be better managed. This will require a major shift

in spatial scale by municipal governments beyond their urban

districts to the functional metropolitan region as a whole, and by

town govermments who generally focus on their very limited spa-

tial territories with little reference to wider regional trends and

needs.

Governing and managing metropolitan regions

The comparatively rapid emergence of metropolitan regions in
China is pushing existing forms of sub-provincial governance be-

yond their institutional and fiscal limits. Few societies in recent
urban history have effectively managed the transformation of
cities into large, dynamic and complex metropolitan regions.
China has the opportunity to learn from the mistakes and suc-
cesses of other countries, to modify the most relevant interna-
tional practices to conform to the country’s unique political, so-
cial and cultural conditions, and to apply them to hamess the ben-
efits of metropolitanization.

Perhaps the most important need is to shift political and insti-
tutional cultures to recognize the spatial extent, complexities, and
importance of the metropolitan region. This needs to be done
both from the bottom up — informing local stakeholders of the ben-
efits of metropolitan regional development and how their indi-
vidual actions can incrementally strengthen or detract from effi-
cient and effective development — and from the top down, in-
cluding at the highest political level. A first step could be the de-
sign and implementation of education programs and policy in-
quiries abroad for senior government leaders in municipal gov-
ernments — and their policy advisors, both cadres and academi-
cians. To be useful, such programs should be carefully designed
as systematic and continuous acquisition, questioning, and ap-
plication of new knowledge and not merely quick study tours
abroad or short technical courses to mid-level technocrats. A
growing number of multilateral and public agencies, and research
organizations abroad are similarly trying to acquire, assess and
synthesize understanding of how metropolitan regions evolve
and how governments and other stakeholders can support their
development most effectively. China needs to engage far more
actively with these international agencies and organizations at
every level.

A second important requirement is to rationalize the number
and responsibilities of administrative jurisdictions in most of the
country’s metropolitan regions. Most current administrative boun-
daries and govemmental jurisdictions were established decades
ago (in some cases, centuries ago) to govern an agrarian so-
ciety. Current administrative units are extremely fragmented in
many of these regions (fig. 40), making inter-jurisdictional co-
ordination and collaboration — a hallmark of well-functioning
metropolitan regions — very difficult for all levels of government.
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Fig. 40: Jurisdictional fragmentation in selected metropolitan regions, 2004.
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In many areas, there are more than ten municipalities within a
functional metropolitan region (PLCs, CLCs, and counties), and
well over 100 relatively autonomous towns and townships.

But changing boundaries and administrative designations will
not, on their own, improve metropolitan governance. These ac-
tions should be viewed as a rationalization measure to enable
the re-allocation of functional responsibilities (and hence fiscal
revenue assignments and expenditure responsibilities) among
levels of government to support the efficient and equitable de-
velopment of metropolitan regions.

China’s “Law of The Local Peoples’ Congresses and Local
People’s Governments” was enacted in 1979 and last revised in
1986: it does not define precise functional responsibilities that
municipal governments are expected to exercise. Therefore, the
delegation that is occurring is by administrative directive from the
central and provincial levels. During this period of transition, un-
derstandably these directives are unpredictable and subject to
modification which makes municipal planning and budgeting dif-
ficult. The best way to deal with such uncertainty is through the
explicit and transparent codification of functional and fiscal as-
signments through constitutional amendments, new or revised
legislation, clear regulations, and establishment of objective
mechanisms to regularly monitor problems with assignments and
recommend improvements.

Given the wide economic, social, cultural, and institutional dif-
ferences among cities in China, it would be inappropriate to try
to devise a model of functional responsibilities that would apply
to all metropolitan regions in all provinces. Rather, some latitude
needs to be given to provincial governments to develop models
and structures most appropriate to their particular conditions.
However, to ensure basic levels of equity and efficiency, the cen-
tral government needs to clearly define the lower and upper mar-
gins of municipal functional responsibilities and explicitly tie these
to expenditure and revenue assignments. For this framework to
be effective, changes need to be made to the structure of mu-
nicipal and sub-municipal administration so that assignments are
made to units of government that have the territorial and func-
tional mandates to exercise their responsibilities efficiently for the
benefit of all residents.

Research needed now to support

public policy

Public policies on metropolitan regions are at a tentative, em-

bryonic stage of development in China. There are therefore two

major policy needs. The first is to make policymakers aware of

the existence and importance of metropolitan regions as a high-

er order scale of human settlement that needs to be better man-

aged if agglomeration benefits are to accrue to China’s enter-

prises and households. The second is to define at least an ini-

tial set of policies that:

* maximize the benefits of metropolitan regional growth;

* minimize the externalities of this growth; and

« distribute economic and social agglomeration benefits widely
across regions, including to vuinerable populations.

In parallel, adjustments need to be made to existing governance

arrangements and mechanisms so that policies can be devel-

oped, tested and implemented quickly and widely with the great-

est benefit at the least possible cost.

Given the pace of development and resuiting exigencies, our
experience is that policymakers at all levels of government have
limited interest in basic research on urban development in China,
particularly by foreign analysts. They are, however, very inter-
ested in learning about international experiences of policies —
both positive and negative — so that they can take lessons leamed
and apply them to China’s unique social, cultural and institution-
al context. Indeed, this also applies to experiences in other cities
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within China, since there are few channels for meaningful ex-
changes among municipal governments. Comparative interna-
tional and domestic research rooted in policy execution is, there-
fore, of greatest interest to policymakers.

While there is extensive experience in many countries in the
development and management of metropolitan regions, some
will be more relevant than others, given China’s unique con-
straints to labor mobility (the hukou system), its system of state-
and collectively-owned land and associated tenure rights, the al-
location and security of public, quasi-public, and private rights
over property, low levels of motorization, the historical legacy of
population distribution within metropolitan regions, and China’s
tri-modal system of governance (Party, People’s Congresses,
and Administration). Within the context of these unique condi-
tions, we propose the following policy-based agenda for research
on metropolitan regions in China. The agenda is framed as ques-
tions that comparative research could seek to answer:
©® Theme A: Defining metropolitan regions

» How do other countries define metropolitan regions, both func-
tionally and administratively? What criteria and measures do
they use and why? How have these definitions changed over
time, and why?

* How important are metropolitan regions in other countries to
output and employment growth? Do they matter more than
smaller cities?

©® Theme B: Promoting agglomeration benefits of metropoli-

tan regions

* How have governments promoted the growth of metropolitan
regions? Which policies and instruments have worked best,
and whyA Which policies and instruments have failed, and
why? Do proactive policies of government actually matter?

* What measures (policies and instruments) have governments
pursued (if any) to ensure the widest possible access to input
and output markets across and between metropolitan regions,
including those in global supply chains?

* What conditions are required for localization economies (in-
cluding from business clusters) to flourish in metropolitan re-
gions? How have governments helped or hindered the devel-
opment of localization economies across metropolitan regions?

* What roles does human capital play in the economic develop-
ment of metropolitan regions? How have local governments
strengthened human capital, including inducing skilled and
knowledgeable workers to move to their regions? Have gov-
ernment actions actually mattered?

* What can local governments do, if anything, to foster innova-
tion in their metropolitan regions, including supporting the de-
velopment of regional innovation systems?

©® Theme C: Addressing Needs of Vulnerable Populations

* How have governments supported the integration of rural mi-
grants into labor markets of metropolitan regions?

* How have governments supported the integration of rural mi-
grants into systems of social services and social security?

* What policies, if any, have helped to integrate farming popula-
tions in suburban areas into metropolitan region labor markets?

* How has farmers’ land requisitioned by government or pur-
chased by the private sector for conversion to urban uses been
valuated? How have landholders been compensated?

©® Theme D: Managing the spatial structure of urban and

suburban growth

» Has the spatial structure of metropolitan regions mattered to the
realization of agglomeration benefits? If so, how?

* How have the economic roles of suburban towns changed in
the course of the development of metropolitan regions? How
have governments supported these changing roles?

« In market economies, how have land values across metropoli-
tan regions changed as these regions have developed? What
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are the principal drivers of changes to land values?

* What measures work best in rapidly-expanding metropolitan
regions, at similar levels of motorization and economic devel-
opment as in China, in providing cost-effective public transport
across regions?

* How have govemments controlled the location, density, and us-
es of land in rapidly-expanding suburban areas? How have
they integrated suburban land development with regional pub-
lic transport?

* How do governments in other metropolitan regions conserve
agricultural and ecologically-sensitive land from urban and sub-
urban uses? What instruments are most effective in land con-
servation?

* How have governments planned development of metropolitan
regions that cross multiple jurisdictional boundaries? Which
policies and institutional arrangements work best — and which
have not worked? Why?

* How should governments monitor urban and suburban growth
across metropolitan regions? What institutional arrangements
are needed for effective monitoring and communication of find-
ings?

¢ What urban development controls work most effectively in dis-
persed metropolitan regions with multiple administrative juris-
dictions? Have these controls had negative, positive or only
negligible effects on production and employment growth? On
integration of rural populations into metropolitan regional labor
and housing markets? Where in metropolitan regions have
these affects been felt?

® Theme E: Governing and Managing Metropolitan Regions

* How have governments allocated functional responsibilities for
delivery of public services (including infrastructure) across their
metropolitan regions, particularly during periods of rapid growth?

* How have revenue entitlements (including transfers) and ex-
penditure assignments matched with these functional respon-
sibilities? How well do they work?

* What institutional mechanisms and arrangements work best in
planning, regulating, and monitoring urban and suburban growth
across the metropolitan region? What kinds of public partici-
pation in these arrangements work most effectively?

¢ What forms, if any, of regional delivery of infrastructure services
have been pursued at the metropolitan regional scale? Which
work best, and under what kinds of institutional conditions?

* How is the delivery of public services at the metropolitan region
scale financed? What fiscal, regulatory and domestic capital
market conditions are needed for the most cost-effective fi-
nancing of regional infrastructure services?

While perhaps an ambitious agenda, governments at all levels

in China will increasingly need answers to at least these 25 ques-

tions. Many researchers can, if they engage actively with China,
provide answers to at least some of them based on their nation-
al experiences.

Economic and social changes over the past 20 years have cre-
ated conditions in China that are likely to accelerate urban growth
in many of the country’s 53 metropolitan regions. These changes
are supported by much greater mobility of labor, capital, tech-
nology and information than even a decade ago. If managed ef-
fectively, the agglomeration benefits that accrue to metropolitan
regions in open economies could help drive China’s continued
economic growth and support social development well into this
century. But if markets remain restricted, if vulnerable popula-
tions continue to be excluded from the benefits and opportuni-
ties enjoyed by more established urban citizens, and if the neg-
ative impacts of agglomeration in the form of uncontrolled sprawl
and pollution are allowed to persist — all of which are beginning
to happen, to varying degrees, in a growing number of China’s
metropolitan regions — then many of these regions could well be-
come drags on provincial and national economies and focal
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points of social discord. Dysfunctional metropolitan regions in
China could, given the country’s scale, also have serious impacts
on the future stability of global supply chains (including of ener-
gy resources and industrial commodities), on migration flows,
and on regional and global environmental quality.

Focused, policy-oriented, and comparative research on met-
ropolitan regions could help to inform China’s policymakers on
actions that could lead to more optimal outcomes.

Notes

1. The City Development Strategy (CDS) program is a global initia-
tive operated by the Cities Alliance, a multi-donor initiative under
the auspices of the World Bank. Its objective is to assist cities with
the preparation of long-term municipal development strategies,
from which short-term action plans are derived. While the CDS fo-
cus is on strengthening economic competitiveness, key compo-
nents typically include poverty reduction, environmental protection,
infrastructure improvements and institutional reforms. The CDS
program in China is largely driven by requests from municipal gov-
ernments. The first round of CDS in China (CDS 1) occurred in
2001; participating were the Changsha-Zhuzhou-Xiangtan City
Region in Hunan province and Guiyang City in Guizhou province.
The second round (CDS 2) in 2002-2004 included the city regions
of Chengdu in Sichuan province, Erdos in Inner Mongolia Auton-
omous Region, Lanzhou in Gansu province, and Zhengzhou and
Xinxiang in Henan province. CDS2 was launched by the World
Bank and Cities Alliance after extensive consultations with the mu-
nicipal governments of the client cities, and with central govern-
ment agencies including the National Development Reform Com-
mission, Ministry of Finance, and Ministry of Construction. The con-
sensus from those consultations was that the second CDS in China
should explore measures for improving the social, economic, and
institutional linkages between the traditional “city proper” (com-
prised of districts of the statutory cities) and surrounding small and
intermediate cities, towns and villages that together comprise the
“city-region.” See www.citiesalliance.org.

2. Chreod Ltd was commissioned to provide technical consulting in-
puts to both CDS projects after international competitive tendering
by the World Bank. Other assignments for the World Bank and
ADB which addressed the 15 other city-regions included: Review
of Suburban Development Trends in Metropolitan Shanghai (2003;
World Bank, with NTFESSD support); Metropolitan Development
in Chongqing (World Bank; 2003); Review of Urban, Economic and
Environmental Trends in Pearl River Delta (2002; for World Bank
with CIDA INC support); and Preparation of a Provincial Develop-
ment Strategy for Hebei (2004; Asian Development Bank; con-
ducted in collaboration with the Shanghai Development Research
Center).

3. Data on production inputs and outputs (input-output analysis), la-
bor markets (labor force surveys, journey to work surveys, origin-
destination surveys), retail markets (retail surveys), land markets
(data on land transactions by location and type of use), and hous-
ing markets (sales, rentals, construction by location) are either not
collected in China, are collected but are then tightly held by indi-
vidual government agencies or, in the case of origin-destination
surveys, are collected individually in cities every five years but are
also tightly held by local transportation institutes.

4. Nomenclature of Territorial Statistical Units is a system used by
Eurostat to break down administrative units of EU member coun-
tries, and against which all countries now report statistics.

5. Population data from the 2000 Census are available in tabular form
by Town, Township and Street Committee. Given the magnitude
of obtaining accurate polygon boundaries for all of these units, the
data were digitized as 51,000 points on Chreod’s China GIS, us-
ing location data obtained from a wide variety of local sources. Den-
sities are calculated through a process called kriging, which ap-
proximates Gaussian kernels on a grid surface: densities decline
proportionally to a value of zero at a distance of 4 km from the point,
unless interpolated with densities from another point within the 4
km radius. Considerable calibration was conducted of the most
appropriate radius for calculating densities, given the average num-
ber of data points (population) available within a 50 km radius of
the city center. This was done by overlaying calculated density
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grids over recent satellite (30 meter Landsat TM) imagery until built-
up land use and the extent of calculated population densities gen-
erally matched. Tests were conducted of radii of 10, 8, 6, 4, and 2
km; the 4 km radius had the most significant match to builtup land
on recent satellite images of the Pearl River Delta, Shanghai, and
Chengdu.

6. Slopes over this level are usually not technically and economical-
ly compatible with infrastructure and building construction required
to sustain large-scale urban settlement. Slopes were calculated
using 90-meter grid data from a USGS Digital Elevation Model cov-
ering all of China.

7. Chreod digitized on its GIS several years ago a data set on traffic
flows along all 3,063 segments of China’s national highways in
1996. The data set includes road quality from Class | to Class IV
roads (and often below Class V) for all segments which are, on av-
erage, 35 km long. The data show traffic flows, and hence the in-
tensities of connections between cities, in 1996, the year that NTHS
expressways began to open across China. However, all NTHS
links are tollroads, and a large proportion of local (i.e. within 50 km
of a city) traffic continues to occur along the old national highway
network (which is toll-free). NTHS is predominantly carrying medi-
um and long range freight traffic. Therefore, while the 1996 traffic
flow data set does not reflect actual flow patterns in 2004, the lo-
cations of production have not changed appreciably since 1996.
In the absence of current traffic flow data, the 1996 data set pro-
vides at least an indication of the relative intensity of links within
metropolitan regions that probably continue to exist today.

8. Eurostat, the statistical agency of the European Union, has for sev-
eral years been attempting to develop an approach for defining
what it calls “densely populated areas” that conform to functional
metropolitan regions (or “conurbations”) without relying on labor
force data that is difficult to obtain and compare temporally across
member states. As a provisional measure, it has decided to define
such areas as “groups of territorial units at NUTS level 5 [the small-
est administrative unit of EU countries] with more than 50,000 pop-
ulation inhabitants and consisting of contiguous local units each
with a population density of over 500 inhabitants per km?” (EU-
ROSTAT, 1999).

9. Jones (2002) summarizes recent research on Southeast Asia. The
GEMACA Il project in Europe, a comparative study of 14 major
metropolises in northern Europe, is described in Lecomte (2002).
More recent research on European metropolitan regions under the
EU-supported POLYNET research program is described in Institute
of Community Studies (2005).

10. China’s National Census in 2000 provides information at the coun-
ty/city level of the principal occupation of the head of household.
The breakdown of types of employment is quite detailed, and en-
ables the estimation of non-farming populations based on type of
employment.

11. The ten strategic challenges are: 1) focusing urbanization in the
53 metropolitan regions; 2) maximizing access to markets across
MRs; 3) promoting inter-firm linkages across MRs (localization
economies); 4) improving strategic production capacities across
MRs; 5) enhancing innovation capacities; 6) addressing needs of
vulnerable populations across MRs, including in suburban areas;
7) managing urban development at the MR scale; 8) managing the
environment at the MR scale; 9) improving governance and man-
agement of MRs; and 10) improving the financing of MRs. A set
of 55 policy recommendations were made in the report which is
available from the Cities Alliance (CHREOD Ltd, 2005).

12. Urbanization is defined here as non-farming population resident
longer than six months as percent of total population.

13. Acs (2002) provides a recent, thorough analysis of the impact of
innovation on metropolitan regions in the USA. This work suggests
a possible approach to similar analysis that could be followed in
China.

14. The government-sponsored innovation system is very centralized
with the highest concentration of enterprises, personnel, and in-
novations located in Beijing, Shanghai, and Tianjin. There is grow-
ing evidence that the government-sponsored system is losing in-
novation capacities through the net loss of knowledge creators. A
recent survey by the Ministry of Science and Technology of science-
and engineering-based government research institutes found an
alarming net loss of their personnel through retirement, departures
overseas (either immigration or for advanced studies), and to com-
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mercial enterprises. Attenuating this threat to innovation capacity
is the commercialization of universities and their research institutes
over the last ten years whereby they are increasingly expected to
become self-financing. This results in the hoarding of knowledge
and weak transfers to government and enterprises.

15. The domestic enterprise innovation system is also disaggregated
and highly internalized. Individual companies, particularly those
not within state-controlled “enterprise groups,” closely hold acquired
knowledge and its translation into innovation as key attributes of
their competitiveness. This is exacerbated by weak regulatory
mechanisms to protect intellectual property, an issue that affects
not only foreign firms but also a growing number of domestic in-
novators. Linkages between firms and universities are also weak,
largely due to a tradition of vertical knowledge flows in state-
controlled educational institutions.

16. Tan (2001) provides a systematic review of this process in China,
and describes how a few large Chinese companies are beginning
to break the “interrupted product cycle” pattern by developing “re-
versed cross-national production networks” [Chinese firms invest-
ing abroad] in the telecomm sector.

17. The transferring of mature technologies to China is not a cynical
action of large multi-national corporations — much of the technolo-
gy has come from SME investors — but simply a recognition that,
with China'’s low labor costs, the level of technology input required
to realize output prices that global markets are prepared to pay is
lower than in countries where labor costs are higher (e.g. Malaysia
and Republic of Korea, to which more advanced technologies have
been transferred by foreign firms over the last decade).

18. Satellite data were prepared by Annemarie Schneider, K. Seto,
and D. Webster, from The Urban Dynamics of East Asia Program,
Asia Pacific Research Center, Stanford University, California, USA.
Chreod Ltd gratefully acknowledges the sharing of these data and
associated insights of the Stanford team.

19. Editor’s note: In the original version of the text at this point there
was a reference to Annex A consisting of 14 pages of drawings and
diagrams that we had to finally eliminate due to lack of space.
However, for the benefit of the reader, we thought of reproducing
here the.brief introductory statement written by the author to this
Annex entitled “Spatial structure and population densities of se-
lected metropolitan regions in China and other countries” which is
as follows:

The maps and diagrams on the following pages show spatial
structure and population densities of 20 metropolitan and urban re-
gions in China, Japan, France, the US, and Canada. All density
zones were computed using 2000 population data at the towns/
township/Street Committee level for China, and census tract or
NUTS 5 data for other countries: the spatial size of these data units
are virtually the same. Density zones are calibrated according to
the descriptive spatial model of metropolitan regions shown in fig-
ure 2. Population densities are all shown on the profile diagrams
at 1 km increments (with densities calculated in a 4 km radius from
each population point).

This work is ongoing. The purpose is to identify key spatial char-
acteristics of metropolitan regions, compare these characteristics
across as large a sample as possible, and then to explore if and
how spatial structure has affected social, economic and environ-
mental conditions at various times in the formation and growth of
metropolitan regions, and the impacts that governance practices
have had on spatial structure. Lessons learned could then, hope-
fully, be translated into specific policy and then program recom-
mendations to better guide developments in China and elsewhere
of this large and complex scale of human settlement.

For further information, the reader may contact the author at
e-mail: leman @ chreod.com; www.Chreod.com.
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