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FOREWORD

Forewor d

This roundtable investigated international experience and lessons learned from integrated transport
development in largscale urban regions and city clusters and discussed how thegsbamalevant in

the Chinese and other emerging economy contexts. In particular, it addressed potential limits to the
scalingup of these lessons since plans for urban developmest S t SRRpubliS @China are
unprecedented in terms of size and qugxity.
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EXECUTIVE SUMMARY

Executive summary

What we did

This report presents international experience and lessons learned from integrated transport
development in largscale urban regions and city clusters. It servesnamput to discussions around

city cluster development in China and other emerging economy contexts. First, it assesses how regional
urbanisation delivers soceronomic benefits via both agglomeratiand network externalities. It then
examines differences in how these benefits are delivered in single versus clustered city networks. The
role of governance structures and how they might best be adapted to ensure positive outcomes is also
discussed. Fingll the report addresses the potential for reforming local government financing
mechanisms in China in order to guide urban growth in a sustainamner. The report is based a
roundtable organised by the International Transport Forum and the TranBfemhing Research
Institute of the Chinese Ministry of Transport (TPRI).

What we found

Rapid urban growth poses formidable challenges regarding governance, financing of infrastructure and
the delivery of satisfactory living conditions. These challengebenplarticularly acute in the realm of
urban transport as local and national authorities seek to deliver high quality access and mobility to
underpin labour productivity and income growth while delivering liveable cities for citizens.

These challenges Wwbe especially acute in China, where the scale of urbanisation is unprecedented.

2 A0K 2@0SNJ tnn YAtTfA2Y dz2NBly AyKFEoAGlIyGaz [/ KAyl A
grown by about 100 million people every five years for the past 45.yA central question for China

and for other rapidly urbanising nations is whether urbanisation and transport investment should focus

on megacities or city clusters?

Investing in transport infrastructure to strengthen urban connections may drive lgrdwt any
assessment of the potential value of such investments needs to identify exactly how such benefits would
arise. In addition to the direct benefits of improving connections, usually assessed through savings in
travel time, additional benefits magccrue to the wider economy. These arise from increases in density,
LINEPEAYAGE |yR | OOSaaroAtAate o6F3IFAf2YSNIGAZzYy SEGSN
flow from connecting agglomerations and improving ubdyan travel times. Both carride economic

growth but the existence of such benefits is highly dependent on context. There are functional
differences between single cities and clusters of cities. Unlike transport systems within single cities, city
clusters and the networks that suppdhem will not necessarily cater for daily urban commutes. In
some cities, weekly or monthly commuter travel may be significant, implying that the maximum time
people are willing to spend travelling is higher than the threshold generally applied faodaihutes.

Travel patterns and use of the city space will not be uniform across population groups. In the case of
China, lowincome and migrant workers are likely to travel largely exclusively within the city, whereas
mid- to upper income workers will hagegreater propensity to move across the region.
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EXECUTIVE SUMMARY

The overreliance of local governments on revenue from land sales contributes talelosity
development. This effect is compounded by subsidies to the development of land for industry. These
dysfunctions ee in turn spurred by intecity competition to meet national growth targets. This results in

a pattern of urban development that consumes too much land and thus precipitates issues relating to
urban area and size.

What we recommend

Invest in ways that spprt polycentric urban developmemthere natural regional markets exist

In China, accompanying polycentric development in megacity clusters with transport investments that
reinforce the pattern is advisable where these clusters have emerged frondistoned market
interactions. However, forcing polycentricity on regions may not deliver expected efficiencies. Where
natural affinities do noexistis also likelyo be an expensive propositiom certain Chinese regions,
polycentric development has been i by intervention that severely distorts markets, with
unintended consequences.

Locate strategic functions of the city cluster in areas most accessible by all citizens

Different demographic groups use and access regional functions of cities in diffayeniThis should be
factored into planning urban development. Metropolitan functions of sigmal importance should be
located in the most accessible areas for the broadest number of people accounting for the whole urban
network.

Adapt governance strtures to clustered urban development

Governance structures should be sized to the commuting trip market, including weekly and monthly
commuters. This typically extends across multiple jurisdictions and beyond the core city. Integration
should extend beyondsimple physical infrastructure connections and also encompass closer
co-ordination of governance, investment, operations and financing.

Address structural issues that lead to unnecessary urban spread

In the Chinese context, there is a real need to reflmeal government finance to reduce laimiensive

growth. Diversifying local government revenue away from land sales, reducing incentives for industrial
land development and rethinking the framework for iategional competition would reduce pressure

for land consumption. These changes, combined with a property tdxpthaes an incentive on
higherdensity development, would lead to less lammhsuming growth. This, in turn, could reduce
pressure to channel expenditure on infrastructure investment to suppban clusters.
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INTRODUCTION
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70% by 2050. The Zicentury is the urban century and this urban growth, especially in rapidly
developing econoies, will generate significant benefits in terms of economic prosperity and
opportunities for citizens. It will also pose formidable challenges regarding governance, financing of
infrastructure and the delivery of satisfactory living conditions. Thesemfgat will be particularly acute

in the realm of urban transport. Investments in improved access and better quality transport services can
greatly improve economic and social conditions for city dwellers but how these investments are linked to
overall agtpmeration benefits is not always straightforward and is often highly cedépdndent.
Further, the scale and speed of urbanisation is unprecedented and may challenge existing models for
understanding urban and regional development.

Table 1. Top tentas by population using official data

Metropolitan Country Official population Year
Tokyo Japan 36923000 2010
Shanghai I KAyl 6t S2 L)X SQ: 34000000 2010
Jakarta Indonesia 30000000 2014
Seoul South Koga 25514000 2016
Guangzhou I KAYl 6t S2 L)X SQ: 25000000 2010
Beijing I KAYl 6t S2 L)X SQ:i 24900000 2010
Karachi Pakistan 24300000 2016
Shenhen I KAYyl 6t S2 L)X SQ: 23300000 2010
Delhi India 21753486 2011
Mexico City Mexico 21339781 2015

Note : (Definitions of city limits vary from country to country)

Source: Wikipedia; official government sources.

One complicating factor in assessing the links between transport investments and wider economic and
social benefits is that urban regions spanning several jurisdictions, rather than individual cities, are
emerging as the most relevant spatial scale for méag the economic productivity effects of transport
investments. This is true for mature economies and it is especially true for rapidly growing urban areas in
emerging economies. In this context, there is an important policy question that remainsashsettlt

better to leverage agglomeration benefits by focusing on single metropolitan areas, principally through
densification and expansion or should public authorities instead focus on leveraging network effects by
connecting separate urban cores wittpolycentric clusters? This is a particularly relevant question for
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INTRODUCTION

0KS t S2LJX S QRinaowkSI BHEOIf TAGGS MEyTeHUstér AlgidloPrdenasnow been elevated to
national policy.

2 A0K 20SNI tnn YAtfAZ2Y dzND | gestriyak hatioh dsimgasuied by/ufany | A
population. Chinese cities have grown by about 100 million people fexeygars for the past 15 years

¢ with this growth mostly concentrated along the urban centres of the eastern coastline. In March of
2014, Chinannounced an official target of a further 100 million new city dwellers by 2020. Absorbing

100 million new inhabitants is no trivial tasko put it into perspective, it took nearly 50 years for the

urban population of the EU to grow by 100 million inteatts (19672015) and just 10 years less

(1967H nMp VO  F2NJ GKS | { dzNDIy LJ2 Lz I ( A Rayfonall IRewTgoRR ¢ 0 &
Urbanization Plan (20120) states that this growth should be channelled into 20 city clusters spanning
three tiers fromthe megalopoli of the East Coast to the medsimed western frontier cities. Transport
investments will play a significant role in meeting the dual challenge of accommodating that growth and
doing so across disparate city clusters, whose scale will isoasetest the ability for local authorities to
effectively plan, invest and govern.

Delivering on these and other objectives in the plan will require revisiting incentive structures, planning
and carryingout institutional reforms andhtegrating and cardinating the offer of transport services
across broad urban regions. It will also require developing innovative and sustainable financing
mechanisms. These tasks will have to be carried across multiple transport modes, including intercity rail
(highspeedand traditional lines) and will need to integrate major regional transport hubs, including
airports. It will also require tractable performance metrics for transport service quality and regulatory
flexibility to address new and innovative transport seszic

Discussions at the Roundtable focussed on these issues broken down into the following five themes that
serve to structure this summary of discussions:

the context, trends and patterns of urbanisation in China

1 agglomeration and network effects: Do lefits of transport integration scale with urban region
size and complexity?

1 managing transport governance in global city clusters
1 financing and managing infrastructure in global city clusters
1 managing uncertainty regarding future developments

In order toinspire and guide discussions, the Rdahle heard presentations from fivexperts whose
papers (or presentation in the case of Ms. Debrincat) form the following chapters in this report.
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BACKGROUND AND CONTEXT: URBANISATION IN CHINA

Bac kgr ound oamtde xct : Ur bani sation |

How and why has China urbanised the way it has?

By most measures, China has successfully navigated a delicate transition from a largely rural population
in the late 1970s to one that is predominantly and increasingly urban. In 1978 the urban population
accounted for 19% of ¢éhtotal Chinese population, rising to 26% in 1990 and to 56% in(RHlEster,

et al, 2016) This shift, while not unprecedented in speed, is unique in terms of the absolute numbers of
new urban residents. Urbanisation rates have been faster in coulitee¥apan and Korea but nowhere

in the world has the sheer scale of urban population growth equalled that of @¥ankl Bank2014)
Nonetheless, growth of the Chinese urban population has not been evenly distributed across the country
nor have its outomes benefitted all urban residents equally. Most of the growth has been concentrated

in a few of the largest firdter and secondier urban regions, essentially located to the east and in
particular on the eastern seaboard (Figure 1).

Figure 1China ppulation density and city population

People per square km
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Source: ITF based on data from Natural Earth, Gridded Population of the World V.4
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BACKGROUND AND CONTEXT: URBANISATHINWAIN

This growth has been accompanied by ddlé increase in real per capita income and has helped to lift
half abillion people out opoverty. The combined effects of the greater labour productivity of urban
workers and the significant inflow of capital into more productive manufacturing and service sectors has
resulted in a 1Zold increase of real output per urban workgvorld Bank2014)

Rapid and largscale urban growth is both an opportunity and a potential liability as it poses risks for
future development. These risks are compounded by the fact that changes in Chinese urbanisation
trends will likely have knoaln effects on othr economies due to the interconnected nature of global

urban agglomerations and markets. Overall, however, China seems tmnhaggedrelatively well its
urbanisation process and has avoided the increase in urban poverty and squalor that has often
accompnied rapid urbanisation in the past and in other regions. It has done so through a series of
GFNBSGSR LI lyas 2yS 2F ¢gK2aS adNBy3aldkK ftASa Ay (K
new information. The toplown planning process is netheless not without problems and these
shortcomings often came up in the Roundtable discussions.

The Chinese central government has historically held a somewhat ambiguous position regarding
urbanisation. For both practical and ideological reasons, thmnétgovernment under the Chinese
Communist Party had long favoured rural and agricultural development as a way of securing the
livelihoods of its predominantly rural population and ensure food security. Urbanisation patterns
reflected both of these prefences for selufficiency and proural policies. Nowgricultural jobs were

often concentrated in statewned enterprises that concentrated workplaces, living quarters, small
commercial services and public amenities and social services in one |oHat¢ie®.were replicated at all

city scales and, while contributing to anchor economic activity within towns and within neighbourhoods,
these arrangements were inefficient in terms of allocation of labour and capital. Another faadtor th
continues to impact ecision making in urban areas is the lehgld position that agriculturally
productive land must be actively preserved both at the periphery of, and sometimes within, cities.

The central government actively sought to constrain labour mobility by puttpigda policies limiting

the movement of population from rural areas to cities, particularly throughhtile@u registration

system. This served to suppress urbanisation in China up until the reforms of the early 1990s. Indeed, not
until then did the notia of encouraging urban growth make its way into the central planning documents
that serve as the framework for government policy. Increased agricultural productivity had reduced the
need for unskilled rural labour and policy encouraged the measured trarigfas surplus to cities and
industry.

Official guidelines sought to strictly control the growth of the largest cities (Beijing and the urban
conurbation of the Yangtz&iver Delta around Shanghai and the PearivéR [Celta along the
GuangzhotShenzen @s), reasonably develop meditgized cities and encourage the growth of smaller

cities and towns. Despite these guidelines, population accrued to the largest urban conurbations at a
higher rate than to second and thitigr cities exacerbating crowding these cities, and straining

housing marketand transport infrastructure é& Table2). The urban population of the largest Chinese
OAGASE O0adz2NDlIyé YEOKARYIAAKRSIKEOAGENBSRRISOR Y (A 3 dz2 d:
that are distincf NB Y (GKS Gdz2NbBly O2dzyiASa¢ GKIFG Y@ 06S LI NI
more than doubled from 1990 to 2010. The urban population of setiendities almost doubled over

the same period. Third and fourtler cities, often comprised of lite cities within larger urbanised

regions or located along major corridors between these, lost their share of overall urban population
despite official policies in favour of these. Nonetheless, these medium and ssizatbrcities added

nearly 42 milbn inhabitants from 2000 to 201§ or more than the entire population of Canada
(Websteret al, 2016)
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BACKGROUND ANDNTEXT: URBANISATION IN CHINA

Central government efforts to channel urban growth to small and mesized tavns continued in the

early 2008, notably with the loosening bikourestrictions allowing farmers to convert their household

registration to noragricultural status and thus open up possibilities for the conversion of farmland to
urban land¢ largely for industrial use. These initiatives had limited success as illustraiadble 1,
migrant populations continued to crowd into the largest cities drawn by higher manufacturing,

construction and, later, service sector wages. However, not all of the population increase in Chinese

cities has come from an influx of rural inhabisa®% of the urban population growth from 2000 to 2010

was due to the natural birtted population increase, 35% from the reclassification ofurban land
(and those living on it) to urban land and urban inhabitants, while the remaining 56% came from

migration from rural to urban ared8Vorld Bank2014)

Table2. Population and growth rates of Chinedtes and ier status: 199010

Population Population: Compound Annual
Growth Rate (CAGR)

1990 2000 2010 19902000 20002010

Total Urban Total Urban Total Urban Total Urban Total Urban
Tier1 82694845 56823944 113098621 88009352 148139767 126882202 3.2% 45% 2.7% 3.7%
Tier 2 128420445 83896241 160297265 109974780 197876289 152602231 2.2% 2.7% 2.1% 3.3%
Tier 3 123245827 62744190 140696957 71944925 155724534 94630554 1.3% 1.4% 1.0% 2.8%
Tier 4 144843800 32231898 155863581 59404321 163590465 78404231 0.7% 6.3% 05% 2.8%
Tier5 71970388 15687399 75841592 28316515 76914223 33252069 0.5% 6.1% 0.1% 1.6%
Total 551175305 251383672 645798016 357649929 742245278 485771287 1.6% 3.6% 1.4% 3.1%
Note: AiUr band popul ation refers to contiguously wurbanised fAurban

districts and surrounding ur

Source: Webster etal. (2016) .

ban counties.

While the hukou system allowed the rapid and temporary access of generally unskilledrimem
populations to help fill the gap for cheap labour in cities and thus lower production costs, many migrants

chose toextend their stay in urban are@soften permanently. This has created a gap between the

di st

resident population of urban areas and those living in cities but registered in rural areas or other, smaller
cities. In practice this has created a #igr populaton within cities that generates frictianone with
access to social services and one without. Four in ten city inhabitants cannot access the same basic
package of social (education, health care, etc.) and civic participation (neighbourhood and municipal

voting) as their cithukouholding neighbouréWorld Bank2014) Migrant workers (those with laukou
not in conformity with their actual residence) numbered upwards of 270 million in @@dtbnal

Bureau of Statistic2016)and generally live in urbaiilages at the outskirt of (and poorly connected to)

larger cities. This population of largely unskilled workers face long commutes and pay a higher share of
their income on transport.

While the central government had largely sought to favour growth iflemsized cities red towns

through the early 2008) locallevel initiativesg fuelled by a loosening of central planning control and

autonomy granted to Provincial and municipal authoritjesesulted in growth of the larger urban
conurbations. This growtwas particularly dynamic as cities sought to achieve economic growth targets

set by the central government anlg factocompeted against each other for industries and services. By

12
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BACKGROUND AND CONTEXT: URBANISATHINWAIN

2006, locallyed initiatives in support of the development of larger urbvagions were already well
developed and these attracted eviacreasing numbers of new urban inhabitants. At that stage, central
government planning efforts shifted from an emphasis on the development of smaller urban centres
towards the balanced develogent of all citieg; with a particular emphasis on the largest ones. It was at

that time that locally led efforts to promote the economic development of the first city clusters took

LX I OS 6AGK GKS ARSI GKFGO 3AINBgOK dlef and legsQustiEf NE  OA (
neighbouring cities.

Looking forward, many participants felt that the type of urbanisation patterasd the trends that
fuelled them¢ wasunlikely to continue unchanged and unabated into the future. There are a number of
reasondor this.

The first is that the returns on early urbanisatpand in particular, the transformation of rural land to

urban uses and the transformation of a rural population to an urban workfpiseyielding lower

marginal returns. The large reservafirunskilled rural workers that boosted early urbanisation in China is
RNEAY3I dzLJ & GKS 02 dzy (i NE7O& of thi2Qhldeisd pdgulatipn isNexpedter fo&  dzN
live in cities by 2030. This means that the draw of cities will decline ivediatins as wages start to

converge between many rural towns and larger cities (though these will likely not equilibrate).

Secondly, the need for a significant new (relatively-dkiled and easily trainable) manufacturing
workforce will diminish in refiwe terms as the focus of the economy shifts from exjumit
manufacturing to domestic consumption and the services that accompany this structural transformation.
At the same time, the shift from a manufacturing focus to a focus on services will géowsateates of
growth than the shift from an agricultural to an industrial econammargely because the gains in
productivity from the latter are much greater than from the former. These combined effects could
temper the rate of urbanisation.

Third, it 8 unclear whether (and probably unlikely that, all else held equal) the relatively small yet
growing Chinese middle class can compensate for the drop in &xpgrtgenerating sufficient
homegrown demand. This means that domestic demand will have to deperslon investment than

on consumption. Given the high levels of unsustainable debt that is building up in support of this
investment, there are clear dowside risks to the economy that could impact urban growth.

Finally, the high returns on early urbsation are increasingly being eroded by the negative externalities

and other impacts generated by urban growth. These include high levels of unsustainable air, water and
land pollution, time and productivity losses due to congestion, inefficient use whheg¢sources and

social tensions caused by restrictions on the internal population movements throulgbuth@usystem

(World Bank2014) These all serve to decrease the benefits gifl@meration and urbanisatiofor

example, while urban agglomeratiopsoduce threef 2 dzZNJi K& 2F [/ KAY Il @uals8 02y 2Y
produce more than threg dzZ NI SNE 2 F / K Ag/dnd)éxpose 2alldarder shagefof thal A 2 v
population to its effects than in the pafang, Ma and Wan@015) And traffic congestiom a
formidable and growtsapping phenomenon in the largest and many meebimad urban
agglomerations; exacts a steep and g Ay 3 Gl E£  ARgcent éstimAtBsiiBlica®@ xhath S & @
traffic congestion costs equal 12.5% and 9.1%, respectively, of theagita thcome of Beijing and
Shanghai inhabitants due to time losses inherent with slow traffic sgeeels7km per hour in Beijing.

More to the point of this Roundtable topic and in the context of the integration of emerging city clusters,
the inefficien transformation of land to urban use is a key issue that repeatedly came up in the
discussion.

The footprint of cities in China has grown at a faster rate than they have grown in population. In a sample
of 142 cities including 17 urban agglomerationsy size (in area) grew threefold while population

CONNECTIVITY AND CITY CLUSTHERD/ITF 2018 13



BACKGROUND ANDNTEXT: URBANISATION IN CHINA

doubled over the same period. In the coastal urban agglomerations that first implemented-ledrket
reforms and eased restrictions on urbanisation, urtethland grew even moreup to fourto five times

more ¢ for all city size classéSchneider and Mertes, 2014)his expansion has not been unifamtime

with the period 200610 seeing a sharp uptick in the urban expansion rate. Similarly, not all city size
classes &ve expanded at the same rateds-igire 2). The growth of the footprint of large conurbations

KFra aA3ayAFTAOryiGfe 2dziadNALIISR GKIFG 2F GKS  LJ2 Lid
though some cities adjacent to the large east coast urban centres have similarexpaasio-to-
populationgrowth ratios as their larger neighbours. In some instances, growth has been constrained by
geographic barriers as in the case of Fuzhou, Kunming and other cities in hilly or mountainous areas
where available constructible land is in steanpply.

Research indicates that urbanisation generally has little impact or is positively correlated with an
increase in the supply of arable land at national sq@agterthwaite, McGranahan and Tac20(10)

This seems not to be the case with China dulower levels of available arable land per capita than most
other countries(Wei and Yg2014) This is a cause of concern for national authoritisgeeally as the
urban landuse growth elasticity of China with respect to urban pdpmragrowth vares between
1.36and 2.30¢ which is higher that the global average of 1(l1lian and Lejan@014)

Figure2. Percentage change in bdilp area and urban populatidn China by city size (2000)
> 15

0.251 05

Build-uparea  ® Urban population changes

Source: World Bank (2014 ).

The largest agglomeratiorts|ave each added 450 Krof newly urbanised land from 1978 to 2010.
Smaller, neighbouring cities have added only 2&danh on average over the same period. The gap is
stark¢ the sum of all of the newly urbanised land in medium, small and very smaalliifiom 1978 to
2010¢ 190 knf ¢ is less than half of the newly urbanised land for just one of the largest agglomerations.
This fact, alongside the concentration of population in the largest megopoli, is one of principal
motivating factors in seeking tlevelop more balanced growth centred on urban clug&ecbneider and
Mertes, 2014) There is precedent for clustered growth. As noted earlier, local initiatives have sought to
facilitate this type of urban development and urban agglomerations on the ceast are now
developing into polycentric urban regions as smaller cities have grown in size and have merged with each
other and nearby larger cities. This clésé polycentricism is not replicated in western Chinese regions
where government efforts tpromote urbanisation have focused more intensely in recent years.

14 CONNECTIVITY AND CITY CLUSTERD/ITF 2018
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Much of the land expansion that has taken place in recent years has occurred at the edge of existing
urbanised zonesg a recent analysis bfXuet al, 2016)finds that 73% of Chinese urbgmnowth from

1992 to 2015 has occurred via edge expansion. A good example of this accretive gnopélsean in

the Yangtze Riverella arourd Shanghai and the Pearl Rivesit® around GuangzheBhenzen (see
Figure 3. This growth results in greater sptathat contributes to a number of negative outcomes
including an increase in the cost of the provision of public services and amenities, loss of biodiversity,
communities that are poorly connected to public transport networks and increased dependence on
single occupancy car travel which exacerbates congestion and contributes to air pollution and
greenhouse gas emissions. Infill development which might mitigate some of the above impacts only
accounted for 11% of urban growth and ldepy development, whichmay further exacerbate the
negative impacts of sprawl, accounted for 16% of newly urbanised areas.

Figure3. Urban Exgnsion 200€L0: Yangtze River Delta and Pearl River Delta
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Source: ITF based on data from Schneider and Mertes ~ (2014) .

Participants inthe Roundtable underscored that the type of urban sprawl that characterises many
Chinese cities has its source in a number of uniquely Chinese factors. In both Europe and North America,
urban form and urban expansion are largely the result of two diffeaen often uncoordinated
processes. Transport policy and investment in transport infrastructure, principally the responsibility of
public authorities, structures urban regions and generates, or accompanies, urban growtbsd.and
decisions, however, outi of the framework of general zoning permissions, largely rest with individuals
and firms. Land markets operate mameless efficiently and urbanisation patterns result from the
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interplay between transport and lange decisionmaking. In China, land nkats, land use and
transport policy and investment have all been the responsibility of central government until the reforms
of the early 1980s. Even so, devolution of some of these functions to regional and local governments and
participation by market aots in these areas are recent phenomena and display a mix of central planning
influence and market functioningchneider and Mertes, 2014 evertheless, as in many other world
regions, Chinese cities tend to have concentrated, relatively dense coresnslad by less dense
peripheries and hinterlands. But urban expansion and leapfrogged development has been particularly
land intensive and rapid in China. Why is this? Participants pointed out three principal reasons.

The first concerns the particularigieof Chinese land markets following the reforms of the early 1980s.
Land for commercial and residential development is auctioned off (with proceeds going to public coffers)
whereas land for industrial use is heavily subsidised in line with official medeier industrial versus
commercial uses. The World Bank estimates that around a quarter of all of thepbaiitta in Chinese

cities is devoted to industrial usé#/orld Bank2014) Historically, these industrial areas have been
located in the heart ofowns and cities in order to gain access to a largelymmainile workforce.
Recently, however, industrial development and relocation has occurred at the periphery of urban
agglomerations and/or in greenfield sites contributing to leapfrogged urban eaxpaf$ie majority of

the new industrial plots are managed by local authorities ofeityed corporations who develop these

sites by borrowing money leveraged on land as collateral. These entities seek to attract industries by
offering belowmarket rents toindustries¢ often in competition with other municipalities with the
expectation that this will result in job creation and fiscal revenues for local authorities.-/Batkat

prices for industrial land and intense competition by municipalities fortirydigs led to an ovesupply

of industrial land which has fuelled urban expansion. The majority of land administratively allocated for
urban construction in recent years concerns industrial plots (abo80a&nf) whereas 600 knf and

2 100 knf of landhave respectively been competitively auctioned off for residential and commercial uses
(World Bank2014)

The second reason that Chinese urban land expansion has been particularly land intensive is that land
conversion (from rural to urban) is one of gncipal ways in which cities can secure revenues. In the
absence of land or property taxes, cities have few mechanisms available to them to raise revenue for
operating costs and capital investments. Cities, however, often have substantial rural atess in
LISNALIKSNE GKFG OFy 06S NBfSFASR FT2N) d2NBly dzaSe® ¢ K
lease of this land resolves this conundrum and generates 30% to 70% of municipal budgets which, in
turn, often serves to fund the urban developmeprojects (Schneider and Merte2014) There is

pressure to continue this cycle since urban development projects, when they are successful, help cities

to meet or surpass their GDP growth targets set by higher levels of government. That this vieiais cyc
supplyled urban expansion results in inefficient land consumption and stranded assets (the poignant
SEFYLX Sa 2F /KAySaS a3Ikzadé OAGASA |yR a3IKz2ahé vy
participants but resolving this perverse inceatrequires fiscal reforms that are both complex and slow

to bring about. Nonetheless, the Ministry of Finance is starting to run property tax trials in order to
create a stable revenue base for municipalities that avoids unwanted effects such as wbdn spr

The third reason cited by participants was linked to the design specification for certain types of transport
infrastructure that led to an ovesupply of road space. While this does not directly lead to sprawl, the
fact that smaller towns and citiesten borrow road design specifications from the largest conurbations
leads to oversized roads and arterials that encourage and facilitabased travel. This, in and of itself,

is not necessarily a bad thiggat least at first. But by enabling spreaat, car centric communities, it

was felt by some that these design specifications certainly encouraged sprawl that was difficult to
contain.

16 CONNECTIVITY AND CITY CLUSTERD/ITF 2018



BACKGROUND AND CONTEXT: URBANISATHINWAIN

City clusterd evel opment : @ Nat-TypadrbanizdwomPlan
(2014 -20) o

China has a history of normative plad development and though the tendency has been to increase

the role of the market and private actors in key areas of the economy, the Central Government still very
much exercises its prerogative to guide strategic areas of development in support of rudtjectves.

This is the case with urbanisation going forward to 2020. In response to what was seen as unbalanced
growth in favour of the largest conurbations and in light of the social, economic and regional frictions
this growth has entailed, the Cent@bvernment issued the first national strategy focusing exclusively

2y dzZNDlFYyAAlL GA2Y AY-CRAN PNDKFAGDEHEARYYLRE I &5 O2 BSNA
2020 sets the framework for future urbanisation in China with the express goal ofingnddyan areas

YR dzNB Yy 3INP G0INR SWAINSR ¢ bLIX2KILSE SLI 'y LINRPLI2asSa (G2 R?2
which urban growth can better mitigate congestion, rising air pollution, urban sprawl while enabling
continued and more equitable economic gth. It does so by laying out key policy directions and areas

for future reforms. At its core are the following components:

1 The plan seeks to close the gap in access to public services and amenities experienced by urban
residents and migrant workers. It gmoses to do this by significantly loosenihgkou
requirements and facilitating ruraktban and intraurban mobility.

1 It aims to create more liveable urban environments for people by improving public transport,
addressing needs for affordable housing drelstrengthening the social safety net.

1 One key area of reform outlined in the plan lies in the diversification of municipal revenue
sources away from land sales and towards more durable, sustainable and reliable revenue
streams. The plan calls for theoprotion of municipal bonds and, crucially, the creation of a
property tax regime. It also calls for better enforcement of urban planning measures and
imposing urban growth boundaries where necessary.

1 Within urban centres, the plan calls for the promotidrr@mpact urban development, especially
higher density, mixedse, transioriented development (TOD).

1 Finally, the plan calls for better balancing urban growth at various scales by focusing investment
and governance reforms in support of city clustersoamgassing functionally linked urban
agglomerations with ach other and with nearby smatir mediumsizedcities and townships.

The plan explicitly targets urban clusters as the main foci of all urbanisation policies.

As noted by Ma et al2015)in their paper presented to the Roundtable, an urban agglomeration is a
complex, open ath largescale system characteeid by fuzzy boundaries and periodic changes in the
sphere of influence. It can be defined differently from different perspectives. Academigqaulalic
authorities around the world have different understandings and designations for urban agglomeration
even if they include similar concepts suchcasurbation, metropolitan areand megalopolis. In the
Chinese context, and particularly in the conteft official guidance on urbé&ation, an urban
agglomeration is an aggregate of a considerable number of cities of different natures, types and sizes,
with a small number of megacities or big cities at their core. Furthermore, it is formed on the basis of
certain environmental conditions, industry or value chains, anddse#lloped integrated transport
networks. As far as spatial evolution is concerned, driven by the double forces of concentration and
expansion, an urban agglomeration usually experietieesransition from the primary stage featuring

the expansionary development of a single city to the advanced stage featuring the development of a
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cluster of cities. The central government in China expects a similar trend to occur as the country
developsifom a lowincome to a highincome nation and as it becomes increasingly urbanised.

Defining and specifying the geographic composition of Chinese urban clusters for official purposes has
proven to be complicated and politically delicate as thsghationwill open the dooi(or alternatively,

close it) to certain types of funding, reforms and support. As of the middle of 2016, no consensus has
been reached on the quantity and scope and extent of the urban clusters to be targeted in the plan. As
noted by paticipants, some clusters are selfident¢ those in the Pearl River and Yangtze River Deltas
and that of the middle reaches of the Yangtze River (Clustering ChiNaystteang and Wuhan) being
among them. Others seem more difficult to justify in spatiangeg that of ChengditChongging
RSAONAROSR a + 3JI22R SEFYLXS 2F aF2NOSR Of dzAGSNAY
300 kilometres of lamjy unoccupied and hilly lanBinally, the ultimate composition of clusters has yet

to be decided ath doubts were expressed as to the coherence of some of the cluster identities being
floated ¢ for example, while Beijing and Tianjin certainly look to be an integrated urban conurbation, the
inclusion of Heibei, 300 kilometres away, raised some doubtsgpasticipants.

Figured./ KA yidw€yge urbanisation: Indicative urbalusters
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Previous planning documents give some indication of the scale and scope of those urban clusters to be
GF NBSGSR o0& G-Rpe bl yA2VER2YSHELIYéd CHy3ax Sid & |
fAalSR Ay GKS blaAz2ylf alAy CdzyOQuAz2yl € I NB | t f1I
development areas as defined by the State Council of China, and also represent an infystoirtant

direction for cities. The 21 urbanised areas incorporate a total of 198 cities whose combined population

and GDP totals represent approximately 890 million inhabitants and CNY 52 trillion, respectively. They
therefore account for approximately 66%mda90%, respectively of the national totals. The most
developed three urban agglomerations, namely the Yangtze River Delta, Pearl River Delta, and Beijing
Tianjinl S6SAY 200dzLle m: 2F GKS O2dzy iNEBQa GSNNAG2NE
contribute to 38% of its GDP

The size of these urban agglomerations are unprecedented in history; in 2010, the TBaijimHebei

cluster accounted for over 110 milipeople, the Yangtze Riveglfa cluster over 90 million inhabitants

and the populaton of the Pearl River dita and ChengdChongqig cluster numbered more than
60YAfEA2Y SIOKd a2NB2@SNE dz2NBly | 33ft2YSNIGA2ya N
OSYGNItA&dSR YR faz2 FAGGNIOGa on. aAIYAFAOFIY (G &K NI

Another breakdown of Chinese city clusters is presented by researchers at the Chinese Academy of
SciencegFang, Ma and Wan@015%0 ¢ KS& ARSYy{GAFe& wun dz2NdBFy OfdzadsS
NBIAZ2Yyaédo Af 8 r20UNINESEM clady® CIAA@NSBY 6 SR F2NJ Hes: 2F GF
cor 2F /KAYFQa G20Ff LRz FGA2Y FYR Ty:: 2F (GKS O
in these clusters was 340 peofde?, 2.4 times the national average. Average GDP produced pén km

these clusters reache@NY14.205 million, or 3.12 times the national average. Talpi®vides detailed

information on the characteristics of these city clusters and some notable points emerge.

The first is that there is a steep droff in GDP intensity Wi respect to land area between the two
largest conurbations locateith the Yangtze and Pearl RivegltBs and the restThe second is that
urbanisation rates vary tremendously among the 20 clusters, from a high of 77% in the North Tianshan
Mountain cluste (due to concentrated development in valleys and lack of constructitu dad 72% in

the Pearl River éka (due to dense urban development) to a low of 30% in the Central Henan cluster.
Likewise, the clusters display great heterogeneity in averagelgtiopu densities ranging from
772peoplekn? in the Yangtze River Delta and 773 petté in the Central Henan cluster to &70
peoplekn? in the North Tianshan Mountain and BacEYu clusters. In the case of the Central Henan
cluster, a low urbanisian rate coupled with a high population density indicates a spoe&dlargely

rural population whereas the converse, as in the case of a high urbanisation rate and a low population
density indicates severely constrained environments like mountains whbas expansion will be
difficult and urban population growth will likely increase the density of the built environment.
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Table3./ KA Y | Iype UWrlshafization: Urban Cluster features and statistical indices

. . Urban L . .
Population Population . Urbanigtion Economic density
0,
ID Type Area(/()(%of national  density popula_tlon (% of cluster GDP (Ten thousandCNY
total) (% national (%)
total) (per knf) total) per knf)
total)
jp BelingTianjin o ¢4 463 10.11 60.48 9.06 2169.77
Hebei
Ip YangwzeRwver .,  g33 772 11.28 66.5 16.17 6430
Delta
I3 Pearl River Delta 0.58 2.25 546 4.71 71.83 8.62 6819.93

14 Middle reachgs 294 8.44 402 8.35 36.33 7.32 1135.07
of Yangtze River

Chengdu

5 . 2 8.07 450 10.32 43.86 531 965.17
Chonggqing

|g Harbin 292  3.46 166 4.23 41.84 3.74 583.97
Changchun

o BESIERE g on g oy 318 4.11 52.85 4.49 1674.91
Liaoning

ig Shandong 117 468 556 5.31 46.29 7.47 2896.22
Peninsula

I9 Central Henan 0.61  3.39 773 3 30.29 3.06 2273.18

110 Guanzhong 0.93 2.19 330 2.05 32.02 158 773.44

111 JiangHuai 074 227 427 2.73 41.25 2.02 1242.69

j1p WestCoastof 500 5 625 35 39.52 41 214465
Taiwan Strait

113 Beibu Gulf 076  1.69 312 0.91 38.37 0.98 587.25

114 North Tianshan g oo 54 70 0.7 76.6 0.56 410.48
Mountain

115 HuBacEYu 308 111 50 1.25 38.52 235 347.61

116 Central Shanxi 0.93  1.48 222 1.73 40.16 1.27 622.67
Ningxia Yellow

117 N 054 037 04 0.5 46.9 0.33 279.51
River

118 LanzhowXining 0.79  1.04 185 0.92 30.46 057 328.48

119 Central Guizhou 057  1.23 299 1.36 38.03 058 461

120 Central Yunnan 1 1.54 215 1.35 36.62 0.98 44459

| Allurban tsters 25.82 62.83 340 78.42 45.43 80.57 14205
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Investingin improved connectivity has been a major concern for both the Central Government and local
authorities and China has achieved tremendous and historically unprecedented progress in this area.
From 2006 to 2012, the country has added 380 kms of roads, 6 860 kns of motorways, 6330 kms

of rural highways, 2900 kns d railway 41 airports and Z1kms of worldclass inland waterways. At a

total length of 16456 kms in 2014, China Rail Corporation noverages the largest higbpeed rail
network in the vorld and this infrastructure, alongside the national motorway network, has contributed

to cutting travel times by 50% to 70% on the routes served. Municipalities have also invested heavily in
intra-urban connectivity. Between 2000 and 2010 urban road neétsvbave nearly doubled from 2.8 to

5.2 billion square metres and from 1826 to 294443 kns. Metro networks expanded from 11l in

2000 to an astonishing total7b5 kms in 2012 across 16 cities. A further 20 cities have had their metro
plans approvedy the Central Government and, if constructed, the total length of metro systems in
operaion in 2020 will reach 800 kns. Bus linehave also grown from 1280 ks in 2006 to 52000

kms in 2012. Total ridership of urban rail has reached 7.1 billi@epgsrs in 2012 and that of bus and
trolleys has reached 67 billion in Prefectieeel cities. These are staggering numbers and in many ways,
they help to explain how China has effectively (and sometimes expensively) been able to achieve such a
sustainedand fast rate of urbanisation without falling into many of the traps other rapidly developing
countries havéWorld Bank2014)

Nonetheless, participants noted that there were likely diminishing returns to several types of transport
investments; particuarly highspeed rail; and though it was unclear where this may be the case, there

is a strong rational for more rigorous appraisal of transport projects in the context of city cluster
developmentg as well as a need to align transport infrastructure milagn and financing.

Participants also stressed that the types of urban clusters being considered and eventually targeted in
future growth plans are very different one from another, precluding the use of simpkoeak
approaches and complicating rtan policies such as those relating to connectigitilancing
infrastructure investments when the returns on these, due to the very nature and structure of the city
cluster in question, may be uncertain.
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Aggl omer ati oemt wmonrdk nef f ects: dfo be
transport integration scale with
and complexity?

Much of the Roundtable discussion centred on the motivations behind city cluster development and the
role building or improving intraand intercity transport infrastructure could play this process. One of

the principal reasons (and perhaps the most important one of all) that urban areas drive economic
prosperity is because they deliver increased economies of scale. In his presentation to the Roundtable
Bertaud (2015) described howardje cities generate scale economies that allow enterprises to reduce
their costs by increasing output, thereby reducing costs per unit. Scale economies are only possible in
cities with a large labour market. When many related activities are locatedsenpriaximity, they also
ASYSNIXrGS aly26tSR3IS ALATE20SNADPE bSg sl ea 2F R2A
and eventually by other sectors as a result of the proximity and close contact between workers of
different firms and sectors whiin the urban economy. Knowledge spillovers are one of the key external
(i.e. unpriced aml thus external to the markebenefits of clustering and responsible for agglomeration
economies, i.e. increase in productivity due to the rapid dissemination ofleaw in areas where large
numbers of workers are in close contact. Agglomeration economies also result from a lowering of
transaction costs in larger cities because of the proximity of competing suppliers and consumers. Cities
can also deliver economieiefits through specialisation and more efficient allocation of labour in a
deeper and wider labour pool (sometimes labelled network effects) (@able

Tabled. Urbanisation: Mi drivers of economicdmefits

Supplyside Demand side

Agglomeration

Higher economic concentration; high  Supports knowledge sharing, labour ~ Support consumption of urban

spatial proximity of firms and consume matching and pooling; promotes amenities and more efficient
accumulation of capital distribution of public goods argrvices

like education and health care

Specialisation

Economies of scale Leads to higher productivity External competitiveness supported by
export demand. Requires industrial
upgrading

Network effects

Efficient allocation of factors of Supports the increase in total factor Requires investment in infrastructure

productionthrough mobility and productivity through more efficient

connectivity allocation of factors of production

(labour and capital)

Source: Adapted from  World Bank (2014) .
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The Roundtale discussion largely left aside the issue of specialisation, nonetheless certain transport
investmentsg especially in gateways such as ports and airports can influence urban specialisation and
thus help leverage economic growth indirectly. The caseaqnjiffiport was cited in that it has helped a
competent logistics industry to emerge in that city which has been a source ohghowtidition, there

is evidence in support of the notion that investment in ity networks within a urban cluster caade

to increased specialisation amongst the component cities and thus contribute to Bwiterand

Meijers 2016 Glaeser, Ponzettand Zoy 2016) This phenomenon is at work in the Randstad region of
the Netherlands, for example, where different urbzemtres have by design and by organic growth
evolved some level of specialisati@otterdam: trade and logistiche Hague: government, law and
international institutionsand Amsterdameducation and culture).

Much of the discussion focussed on issdating to agglomeration and network effects centring on two
principal gestions:

1. What are the principal ways in which urbanisation contributes to economic integration and
growth and what role do transport networks play in this?

2. Should urbanisation focus megacities or city clusters?

The role of urbanisation in contributing to economic activity

Bertaud(2015)suggests that the efficiency of large labour markethdsmain cause of evagrowing

cities in China and elsewhere. Cities, for Bertaud, ameagty labour markets and evidence supports the
view that large labour markets are more productive than smaller ones. Thus, in the case of rapidly
growing urban regions, the higher productivity of larger labour marketsvieg the growth of cities.
Praximity of firms to workers matters but even more so does the access of firms to a large and diverse
flro2dzNJ LI22fd . SOl dzaS 2F GKAAXZ . SNIlIdzR LRaAGa GKI
mobility (and this access to a deep pool of labas its builup area is growing. This means that as cities
grow, transport networks deliver must compensate by increasing their speed. Investments in transport
infrastructure and improvements in transport speed, therefore, allow labour markets to exparidus
contribute to the growth of cities. As long as labour markets remain unfragmented, then increases in city
size are beneficial.

Labour markets may be fragmented due to the result of policies or due to physical limits of networks to
adequately sere urban basins. In the case of the former, Ber{@@d 5)noted the perverse impact of

'y dzyRdzS F20dza 2y RS@St2LIAYy3 RSyaSs: AyRSH8e/ RSyl =
speed and connectivitggée thed dzND 'y @At £ F 3% Y2RSt ¢ Ay CAITdzNB

Such compact development strategies may lead to a fragmentation of theidéylabour market by

reducing mobility and thus the available pool of labour available to firms if they do not include an
element of crossity connectivity. A secondary #iSy STA G 2F | F20dza 2y UGUKAA&
density is that lowskilled labour is priced out of the market as increases in density increase housing costs

to the detriment of lower income households. These workers must locate far from centres of
employment and face high commuting costs and generally unpleasant and stressful commutes absent
investments in fast intecity connectivity. Even if investments are made in rapid transport, if they are
unaffordable to lonincome workers, the resultant loss iretiquality of mobility is the same. Discussions
underscored hat this was the case for manyetro systems in China that cater to middied
uppermiddle class workers. Migrant and laveome workers often face much longer commutes by bus

or by electric biagle, or simply have much fewer jobs to choose from which, in turn, penalises growth.
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Figure5. The spatial pattern of labour mobility

A. The classical monocentric model B.. The polycentric model C. The composite Model D. The "Urban village" model

(does'nt exist in real world
population densities (does'nt existn'real world)

low high

Source: Bertaud, A.  (2015).

Labour markets can be fragmented by reaching the physical limits to mobility. This magboanas

cities grow beyond a certain size or when friction caused by congestion reduces speed and access.
Increasing travel speed with faster modes may be one way forward with the caveat that not all workers
can afford to pay for speed. Another issuehat twhen investing in speegwhich in the Chinese case

and for large cities generally no longer means investing in road capacity since the sheer volume of cars
may erode any benefits that new road construction confers, the appropriate metric idoddoor

travel times and not just speeds achieved on various infrastructure segments. This, it was pointed out,
was because focusing only on speeds on primary links in the network overlooks the considerable delays
that may accrue in the first and last kilométre 2y | yR 2FF GKS&S ySGg2N] &
particular, many Chinese cities have inherited and continue to adopt very large block sizes that limit
urban permeability and reduce rapid access to destinations and across tlkeesjtgcially by foobr

bicycle. Block size for newdlanned urban expansion areas range from 400 to 800 metres a side
whereas the gerage for Tokyo is just 50 met a side and the average for Paris, London and Manhattan

is 120 metres a side (Figuse This lack of permedity is further complicated by planning requirements

for a major road every ®0metres and a major arterial (eiglaines or more) every kilometre. These
planning guidelines are followed even at the level of smsilted cities in China resulting in urlzaeas

that are difficult to cross by foot and increase first and last kilometre travel times which erode the
benefits of the investment in faster transport mod@égorld Bank2014)

Beijing

Source: ITF  based on OpenStreetMap, Stamen
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Overlooking micr@cale connectivity is not unique to China. Vaf@lal5)gave the example of the

poorly caeordinated interchange between thiletro, the siburban train and feeder bus services at
Buenavista station in MexicCity, a major interchange north of the centre. Travellers must walk up to
1.5km to transfer from one mode to anothents penalising approximately 1600 users every day and
imposing significant costs for both users and operators. The interchangeesigsed! primarily for the
transfer of bus passengers between concessions granted exclusive rights to serve specified geographic
areas inside and outside of the central city boundary. Retail property development at the interchange
resulted in circuitous rdes to access transport services designed to increase footfall in the shops. Other
examples of poor connectivity were discussed in Jakarta and Moscow and the interests of shopkeepers
similarly provide a disincentive improve facilities at interchange tiorstain the Tokyo metro and
surface rail networks, delaying construction of direct underpasses for which central government
currently provides financial support.

In their contribution, Stead and Meijef2015)point out that the not all cities within urbaclusters or

networks may benefit equally from investment in connectivitgroving transport infrastructure.
Understanding these mechanisms is particularly important when considering the potential benefits or
dis-benefits of promoting polycentric versownocentric urban development strategies and key to this

dzy RSNEGFYRAY3I INB (GKS O02y0OSLlia 2F G02NNRPoSR airil S:

Figure?7. Poor quality modal interchge in Buenavista, Mexico City
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Source: Adapted from CTS EMBARQ Mexico (2013 ). Asesoria especializada de accesibilidad y seguridad vial. Tren
Suburbano 1 Ciudad de Mexico i Estado de Mexico .

The concept oborrowed size describes and explains the situation whereby smaller cities located in a
larger metropolitan region perform more fau@ably through access to agglomeration benefits offered

by larger neighbouring cities. This may result in small cities exhibiting some of the characteristics of a
nearby larger city. But evidence suggests that borrowed size is not strictly the domaiilerf sities

since evidence indicates that different agglomeration externalities can be borrowed by small and large
cities alike, as well as on various scales, also beyond that of city clusters. Analysis by Meijers and Burger
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suggests that borrowed sizeléss a product of distance or access than it is of true intera@erers
andBurger, 2015Meijers, BurgeandHoogerbrugge, 2016Yhis is discussed in more detail below.

Contrary to what the borrowed size concept might suggest, being locatedtclosieer cities in city
clusters is not always positive. Growth in one city may supress growth (or slow the rate of growth) in
other nearby and smaller cities via competition effects. iShiaptured by the concept of agglomeration
shadowsi.e. the shadw effect of agglomerations over their surroundings. Neighbouring cities may cast
an agglomeration shadow over their surroundings, consequently limitingnatgaevelopment
opportunities.Agglomeration shadows is thopposite to of the notion of borrowesize

Stead and Meijers point out that research suggests that a dominant prime city (i.e. exhibiting a higher
degree of monocentricity) increases agglomeration benefits. This conforms to the general finding that an
increase in city size leads to more aguggration benefits as noted by Berta@@015) This would
possibly be the case of large dominant citie€ltina but perhaps not the case of all clusterand
certainly less and less the case of highly polycentric clusters like many on the eastChawst. dfhere is

also evidence indicating that a high degree of functional polycentricity (measured as a balanced spread
of centralities in terms of incoming flows) is associated with a higher level of labour productivity, but has
a negative association Wwitabour productivity growth. However, quite different conclusions about the
role of dominant prime cities on city cluster advantages and disadvantages have also been reported. Van
Oort et al. (200), for example, find that there is a positive associabetween polycentricity and
productivity growth, and Meijerand Burger (2010) report that polycentric metropolitan areas are
associated with higher levels of labour productivity. However, this does not imply that polycentric
metropolitan areas have moreglgmeration benefits. On the contrary, research consistently shows that
the spatial, institutional and cultural fragmentation inherent to polycentric urban systems implies that
they cannot exploit their critical mass to the same extent as single laege Bitlycentric regions that

fare better than others share a variety of common characteristics: their constituent centres are closer
together, retail development is concentrated in one centre (i.e. a less polycentric distribution of retail
compared to thepopulation distribution), and where competition from centres outside the region is
lower (Burger et al., 2014).

In the Chinese case, some participants pointed out that the labour productivity impacts of urbanisation
may vary over time. In the early stagef urbanisation, labour productivity grew rapidly due to
productivity gains from shifting from a farming economy to an industrial economy. At that stage of
development, large urban centres benefitted from both population growth and labour productivity
growth. Transport investments sought to improve travel conditions withiiascand this increased
inter-city labour mobility. Over time, however, the growth of polycentric regions on the east coast was
accompanied by the emergence of more skilled labour askifato a more serviecbased economy.
Labour productivity improvements were smaller since the gains realised from shifting from
manufacturing to services are smaller than the productivity gains resulting from shifting to industry from
agriculture. In adition, transport investment in regional connectivity does not have a uniform impact
across all workers. Skilled workers have greater-aityamobility whereas unskilled workers principally
travel within each city. Thus, participants noted that the dimgacts of investment in faster intity
networks were to improve prospects for mid upperincome households and to increase the size of
the pool of skilled workers for firms.

The productivitimproving impacts of urbanisation also differ acrossdfirfrnough firms stand to gain

FNRY (GKS KAIKSNI LINPRdAzOGAGAGE 2F tFNHS dz2NBlFy I NBI
located in large cities face higher operational, labour and capital costs than those that are located in
smaller cites and towns. They must absorb the costs of traffic congestion and higher rents. Finally, the
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YIEGdzNE 2F &a2YS FANXYaAQ FOGAGAGASE YSIya GKFG GKSe@
of scale. This means that firms, all else held equalnatilially locate themselves across urban areas
according to their particular profile and needs. Even within single companies, different divisions may
locate themselves across the urban area to take advantage of access to skilled labour, low land costs or
ease of access to transport facilities. However, one complicating factor in the Chinese case is the
distortion that exists in industrial land markets which may cause inefficiencies in industrial siting and lead

to lower agglomeration benefits. In these essit was suggested that intiaban transport investments

Ol y &SNBBYWQOWNBFANYAE (KFi 2GKSNBAAS s2df R KI 05 ¢
Stead points out in his contribution out that there are many reasons to assume that traasdort
infrastructure play a key role within city clusters. S}iH& A & 3 Sy S Nlthe frig¢e inRS & ONA
performance of a network through &fiA Sy & | YR ST T,50 8yhetpes ih ofty QUSErO G A 2 v
depend on interaction, facilitated by transport aimdrastructure policy. Spatial interaction could be
interpreted as both a factor stimulating economic performance, as well as an indicator of economic
performance. There is also the notion that networks may substitute for proximity. Transferring this
principle to city clusters would imply that the benefits of agglomeration (proximity) could be increased in

a cluster of cities that are strongly networked.

There is support for the notion that cities which are strongly integrated with other cities perftten be

than cities that are only moderately or weakly integrated with neighbouring @ieigers, Burgeand
Hoogerbrugge2016 Meijers and Burger 2015) The conclusion is that a higher degree of functional
integration between neighbouring cities can wide the negative effects of competition thus
diminishing agglomeration shadows. Greater functional integration allows cities to better exploit their
aggregate urban size, leading to more agglomeration benefits. This relationship is also significant when
other types of integration (e.g. cultural or institutional) are included in the analysis.

Ultimately, the discussions underscored that benefits from investments incityeversus intraity

transport networks differ according to the local context, afirconomic activities, and past trajectories
OADPSD® GKSNB A& | aLI K RSLISYRSyOeé ¢ G Kdparticddrly A Y LI
when the path in question has favoured early and widespread motorisation). Further, these benefits are

not immutable and vary according to teeage of economic developmerRarticipants also highlighted

that the benefits from transport investments do not accrue evenly across the entire population.
Investments may benefit the mobile middle class but mayimptove travel conditions or times for

lower income workers and migrants. This, it was suggested, should be explicitly accounted for in
appraisal.

Should urbanisation and transport investment focus on mega - cities or city
clusters ?

China has made the deasito focus urban development on city clusters to the (relative) detriment of
the largest megaities. Without calling that decision into question, participants explored why this should
be the case and if cigluster development uniformly brings about imped outcomes. The Roundtable
discussed whether rapidly developing countries like China should focomegarcities and invest in
inter-city transport infrastructure commensurate with the growth of their massive conurbations or,
alternatively, should theyvest in connecting multiple polycentric regions into one functional cluster via
investments in intecity networks. The answer was of course that urban regions cannot afford to ignore
either form of investment but they may (and arguably, should) chaogeidritise one over the other.

The question to the Roundtable from the Chair was whether policies should seek to develojyintra
connectivity as a substitute for large scale agglomeration owveisa(Glaeser, Ponzetto artbu 2016)
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The answer tdhat question partly relates to the size and timing of agglomeration externajiges.

external economies that firms benefit from when lachin proximity to each otheThese are the types

of externalities described earlier externalities that rela to broad and deep labour markets, scale
economies among firms and across sectors and to the knowledge spillovers that result from proximity. As
stylised in Figur®, these externalities result from greater proximate accessibility, contiguity in urban
networks and communities, permeable urban zones that improve interaction effects, a focus on zones of
impact. Investment in intetity transport, a reduction in withicity transport times and improved access
within an urban area all deliver agglomeratioreexalities.

Productivity effects and other benefits analogous to agglomeration externalities can emerge when
agglomeration are connectedlg KSy I aySig2N] 2F |33t 2YSNrGA2yaé
from connecting regional nodes, investments lilgher speed travel and inteity transport
infrastructure.

Figure8. Aggloneration externality fields vsrhan network externalities

Agglomeration externality fields Urban network externalities
Accessibility Connectivity

Proximity, contiguity Link Speed

Permeability Nodal focus

Zonal focus Inter-city infrastructure

Intra-city infrastructure
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Source: Adapted from  Burger and Meijers  (2016) .

The discussion highlighted the fact that relatively little is knowtarins of the relative importance of

network urban externalities in relation to standard agglomeration externalgiesnd indeed,
disentangling the two is a challenging research propogiBarger and Meijet2016p LG A ay Qi Of ¢
typeofcitiesmi Kii Y2aid o0SySTAG FTNBY daNbly ySiseg2N] SEGSNY
they flow more from physical versus knowledge networks. What seems to be evident is that there are
limits to the size of cities that ultimately limit the accumulatadf agglomeration benefits. If there is
anywhere in the world that these limits are being tested, it is surely in China. The scale of urbanisation,
especially when looking at plans for urban cluster development, is far beyond the scope of historic city
development elsewhere in the world (Fig@e

Changes in scale often require changes in structure and this seems to be the case for cities and urban
regions. What works well for a city the size of Amsterdam or even Paris, may not necessarily function as
well for a conurbation the size of Mexico City. And when one considers that the combined population of
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the BeijingTianjinHebei and Yangtze River Delta urban clusters are more than the combined
populations of France, Germany and the Netherlands, the reatkfv urban models seems evident. At
the same time Greater Tokyat around 37 million peoples for now the largest megalopolis in the
world.

The constraints of urban scale in the largest Chinese conurbations are formidable and according to many
Roundtdd £ S LI NOHAOALI yia adzFFAOASyGte 2dzaitAFTe AyoSai
connectivity. The massive investment in urban metro systems deliverinecitgtreonnectivity and
substantial investments in regional and national {sighed raihetworks and motorways have improved
inter-urban connectivity, especially in the most dense, polycentric regions. However, it was pointed out

that network externality benefits should not be expected to flow evenly, or at all in some cases, from
investingin intercity connections. This might be the case forfliamg cities and in the case of cities

where few cultural, business or knowledge networks exist.

Even in weltonnected networks, the attraction and benefit of proximity remdhor instance, inases
where significant polycentricity exists, as in the Randstad and efforts to improveegitaal
connectivity have benefited firms, connections are still thicker amongst ¥iithin each city than
betweenfirms in different cities.

Figure9. Urbanextent andpopulation, variousanurbations

Randstad 7.1 million lle de France 12 million Mexico City (Dist. Fed + State of Mex.) 19.2 million

Beijing-Tianjin-Hebei Cluster* ~ 85.3 million Yangtze River Delta Cluster * ~ 85.7 million Pearl River Delta Cluster * ~ 30.4 million

Note: The full extent of the Chinese city clusters in question is not visible on these maps

Source: ITF based on 2002 urban extent from Schneider, Friedl and Potere (2009) ; Natural Earth, Chinese
Statistical Yearbook 2013 ; and Fang, Ma and Wang (2015) .
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