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Abstract

In this paper, | complement the application of New Economic GeogiidpB® models

for the explanation of wage disparities inihby estimating the Helpman Hason model,
which focuses on the role of consumer markets as an attraction force and housing prices
as a dispersion force for economic agglomeratiestimate the structural parameters of

the modefor 2000 and 2005 and date special attention to the multiple estimation
problems of the HelpmaHanson equatior.find that the market potential is slightly

lower for 2005than for2000, as a direct product of a higher value of the elasticity of
substitution for the last yedralso find that the share of income spent on manufactures
increases between the two periods, and that transport costs decrease. | show how these
effects may cause dispersion or agglomeration of economic activity according to the
original Helpman (1998nodel. An application oincome shock experiments on

different economic centers across China shows that spatexhalities are not

homogeneous across prefectures, so that income shocks may have different effects across
the country. Based on theresults | argue that the size of existent agglomerations will
increase in the near future, but with marked differences across regions. As China moves
to a market economy, prices should reflect more the forces pulling for dispersion, which
not only include housingnd land prices, but also congestion, pollution and many other
problems that come along with urbanization.



1. Introduction

fiNearly one billion people will live in China's cities
by 2025. The urban population will grow by some
350 milion peoplemore than the population of the
United States today. Some 240 million of China's
city dwellers will be migrants. China will have 221
cities with more than one million inhabitants
compared with 35 in Europe. There will be eight
megacities with pgaulations of more than ten
milliono.

iPreparing for China's urban billic

Due to labor mobility restrictions, the increasing demand for workers in whastal

areas has led to labor shortages. As news report (Business WeekTRO@E;onomist,

2008, enterprises have responded by raising wages and labor standards, and/or by
moving production facilities to inland areas with cheaper labor costs. However, as recent
research suggest (Chen et al, 2008), the location of business @hmoeads not solely a
matter of local costs, but is also a matterao€ess Large cities offer greater demand
markets, a more diverse pool of workers, intermediate goods and specialized deuvices,
they are also likely to be more expensive. Small cafés lower wages and rent prices,

but they lack strong demand and cost linkages. With declining transporandstgrant
emerging consumer markethe tradeoff between proximity to markets and costs ha

become increasingly relevant.

This work is oncerned withthe interaction between market size differences and
distance and their effect on wagesA relevant departure point is the worky
Hearing and Poncet (2006) that fsndhat market access is a significant
determinant of wage differentials with China. In this paper 1 intend to
complement the application of New Economic Geography models for the
explanation of wage disparities in Chindsing comprehensive cHgvel data, |
estimaeé a model that focuses on the role of consumer markets asteactamn

force and housing prices as a dispersion force for economic agglomer&ion.



means ofestimatingit, | try to assesshe role of consumer markets, distance and scale

economies in determining wage differentials in China

After this introduction,this papercontinues in section 2 with some stylized facts on
employment density and wages that will motivate the empirical application. The
theoretical framework on which the empirical application rests is introduced in section 3.
An extensive appraisabf the application of NEG models for the case of China is
presented in section 4, which includes facts and figures about labor mobility restrictions
and migration, price and wage controls and the housing market. Section 5 tlesent
results of the empical estimation, qualified by the choice of data and the estimation
strategy in the face of the inherent econometric problems of the Heldareson
equation.lt also contains the results of a counterfactual experiment where the impact on
wages of income slo&s in different locations is assessédnally, in Section 6|

conclude and present some directions for future research.

2. Stylized facts

What is first noticeable when looking at the rhagepicting the distribution of
employment density at the prefece-city level in China is that there is significant
variation across and within provinces. Although every province has its own large
agglomeration of workerdn the capital city, Henan, the most populous province of
China, and the aastalprovinces Shagdong, Jiansu, Zheijiang, Fujian and Guangdong
have several prefecturesties with high employment density. More remarkably, there is

a fAbel t-emplaymentidéngith cities starting from Shanglkaing down orsouth
Zhejian, Fujian and finishing irheé Pearl River Delta iGuangdonglt is worth noticing

that there is a close match between employment density and the Special Economic Zones
in the open coastal belfyangtzeand Pearl River Delta In the case of Guangdong, for
example, several spots lafrge agglomeration of workers are situated next to each other
along the Pearl River Delta in the Special Economic Zones (Shenzhen, Zhunhai and
Shatou, for example). In this respect, the uneven distribution of employment is closely
related to the geogramail concentration of export and manufacturing industries.

! See Figure 1A in the Appendix for a reference map of China.



On the other handjilin, Shanxi, Shaanxi, Sichuaand Guizhou show a urbarural
pattern, where the capital city has the highest employment deRsjtgn, Shandong
Liaodong, Hebei and Guangxrovinces with Special Economic Zones show important

agglomeration of workers in some coastal prefectures.

Figure 1: Employment density(10.000 employeeper sqg.km),
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FEmployment density ;
0.00058 - 0.00325 O
0.00326 - 0.00707 B
0.00708 - 0.01555

0.01556 - 0.04085

0.04086 - 0.08192

> > > »




Figure 2: Log change inEmployment density relative to national2000
2005
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Conparing the pictures of worker agglomerations in between five years time at a

spatially disaggregated level reveals a great eéxténmobility within and between

provinces. Clearly, workers are attracted to urban centers, as one can interpret from the

consstentincreasen employment dengitin most capital cities, especially those located

in coastal areas. This &vidence, if only indirect, afargeinternal labomobility, as the

economy experiences rapid economic growth.

The change in employment degsis not uniform even across traditional large worker

agglomerations such as Beijing and Shanghai. Between 2000 and 2005, the former

experienced an increased of more than 50% in its employment density, while the latter

saw a reduction of 35% between thetyears.



The fact thatShanghai, a traditional center of attraction for workers, experienced a fall in
its employment density may be interpreted as evidence of dispersion forces at work, such
as land prices and congestidihe improvements in the transpation network between
Shanghai and surrounding cities in Jiangsu and Zhejremghave reduced the time and

costs of commuting, allowing Shanghai to lower its employment density.

Relative to the national average in 2005, Guangdong prefecture Shenzére teghest
employment density in China, accounting an impressive 27.2 times the national average
after more than doubling its 2000 level (12.8). Shanghai follows Shémzka ranking

of prefectures with the highest employment densities in 2005,uglthds 2005 level

(21.3) is much lower than the correspondent level for 2000 (31.1). Just after the
traditionally densely populated Beijing and Fujian coastal prefecture Xiamen, Guangdong
prefectures Zhuhai and Guangzhou rank on the top of the highektyemept densities
relative to the national average. Although there is a clear concentration of employment in
Guangdong province, not all of its prefectures have gained weight relative to the national
level. As a matter of fact, Guangdong interior prefextufhajiang, Heyuan, Qingquan,
Zhaoging, Shantou and Jieyang are among the prefectures with larger drops in their

relative employment densities between 2000 and 2005.

Another remarkable increase in the employment density relative to national between
2000and 2005 occurred in Zhejiang coastal prefectures Jiaxing, Shaoxing and Wenzhou.
In its neighboring provingeliangxi the two larger drops in relative employment density
are found i n plfedusepwhasa \dluey drapped from 2.36 in 2005 to
0.27 in 2000 and 3.52 in 2005 to 0.42 in 2000, respectively. It is clear that the change in
employment agglomeration within provinces is far from uniform, especially in

Asuccessful 6 provinces such as Guangdong

and



Figure 3: Log change inTotal wageof employeegelative to national 20062005
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In a country with no restrictions to mobility, a large part of internal migration should be
due to responses to wagkangeslt is possible that the existenceth& Hukousystem

has caused the gemaghic separation between labor supply and demand, because the
excess of workers is located in inland, rural areas, while demand of workers is largely
coming from urban prefectures, especially coastal ones. In spitésothe pictures for

the log change the number of employees per sq. km relative to the national average and
the log change in wages of employees relative to the national average between 2000 and
2005match Most of the prefectures with high growth rates in relative watges show

high increases in relative employment.



3. Theoretical framework

The HelpmanHanson modelmerges thepositive effect of consumer demand and the
negative effect of housing prices in explaining agglomerations of economic aclivay.
next paragraphs focus dhe intuition of the modes$tartingwith the description of the
general theoreticaDixit-Stiglitz framework as the formal derivationf the modelhas

been extensively presented in the literature

In aneconomy with R locationshere are two sectqrsach of them producing one good
One of them g a tradable good (usually identified as manufacturé® other one is a
homogeneous good that can be tradableonrtradable across regionghe only input in

the economy is labdr There are positive cosfer trading manufacture gosdetween

|l ocati ons. One way to model them i s as
the good fAmelts awayo when transported,

arrives.

Consumers spend their inceron both goodsand maximize their utility accordingly
The share of income that consumers spend on manufactures is denated Hey
manufacturing good can be thouglitasan aggregate dfifferentiatedvarieties and the
consunpt i on of each variety iIis determined

substitution denotedy e.

On the production side, there is monopolistic competiborthe manufacturing sector,
where each firm produces under increasing returnscébe one variety of a product

differentiated by secondary attributdSor a sufficient large number of firms, one can

i ce

SO

by

assume that each firm has no influence on prices and therefore, faces a downward sloping

demand curveGiven that the elasticity of sufisition is constanta measure of scale

economies can be derived by taking the ratio between the averagenddbe marginal

See for example Brakman et al (2001), Kiso (2005) and Neary (200thefalescription of the theoretical
model.

3 Other versions of the model also include intermediate inpetsfor exampleKrugman and Veables
(1995)
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cost so that thedrger the elasticity of substitution, the lower the mgka firm can

charge on consumers and the lowergt@e economies.

Krugman (1991) assumes that the second gassbciated with an agricultural ggasl
homogeneous, produced under constant returns to scale, freely tradable across regions
and not subject to transport costhiere aretwo types of agentsully mobile workers

and owners of the homogeneous gttt do not move across regions.

For the case of two regions and an equal distribution of workeransport costs are nil,
prices and wages are equal in the two regions and the distributitve gbpulationis
even.Introducing positive bulow transport costs does not cause an incentive to migrate
per sebut one can assume that for reason or another, a fraction of workers from2egion
decides to migrate to regidnIn doing so, they exparttie market in region,Xkreating a
demand or backward linkagEnterprisesnay raise their profitability, because they can
settle in region 1 to provide the larger market and still supply region @vardnsport
costs.

But this possibility depends orhtee aspects. Firgbrofits of entrants will be higher the

largert h e share of i ncome spent on manufactu
enterpriseenter, the general price index lowers as does the demand facing each existing

firm in the market. This effd lowers the profitability of the entrants and existing iim

region 1. Third, if one defines real wages as nominal wages deflated by the price index,

the lower price index also acts in favor of enterprises in region 1, because it means higher

real wags. This cost or backward linkage has a positive effect on profitability.

Assuming that the positive effects dominate, the entry of firms in region 1 increases the
number of available manufacture varieties. Together with higher real wageggers

more migration from region 2 to region 1. In the meantime, the local demand of
landowners in region 2 is not sufficient to raise real wages. Given lower wagtsieamd

varieties to choose from, workers have an incentive to migrate to region 1, causing a
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cunulative process of migration. Thus, in the Krugman (1991) model, small transport

costs encourage agglomeration.

As notedby Helpman (1998),ni the Krugman(1991) model the centrifugal force is the
local demand from landowners, so the dispersion is diyeregionspecific demands.
However,Brakman et al (20013tress thain the Krugman (1991) modéhe forces for
agglomeration areisproportionablylarger than the forces for dispersjdar which the
model tends to reproduce too few agglomerations cozdpto what is observed in
reality. This makes the empirical validation of the Krugman (1991) model cumbersome.
Helpman (1998) introduced a model with housing prices asdalitional dispersion

force, yielding to more agglomerations in the long®.

Helpman (1998) assumes that the second gaedociated with housing servicesnot
tradable across region$here is a fixed stock of housing in each regismhousing
prices differ across locations and depend on the population in each refggothe
ownership of the housing stock assumed to be equally owned wgrkers,there are no
regional specifidemands acting asspreading forceThus, in the modedll agents are

fully mobile®.

For nil transport costand different stocks of housing acrossioag a stable equilibrium

is found in a distribution of the populatignoportional to the housing stodkor the case

of two asymmetrical regions, Helpman (1988pws that for any given level of transport
costs, if the elasticity of substitution and gteare of income spent on housing (i.e-ti(} )

are high, workers are not attracted to the large region because they do not value variety in
manufactures as much as they value lower housing prices in the smaller region. This
creates a pressure for occupyiall available (fixed) housing stocks, until the population

is proportionally distributed with respect to the housing stdbk. result is that whenever

e(1-u )> 1, the level of agglomeration doest depend on transport costsor a low

* The Helpman (1998) model, unlike the Krugman (1991) model, also has the convenient feature of not
displaying full agglomeration in one region at any level of transport costs.

® An alternative assumption that leads to the same results is to assume that there are two groups of people:
i) workers that are mobile across locations; ii) owners of housingegian that live and consume on the

same region.

12



elasticity of subtitution and a small share of income spenhousing workers will want

to migrate to the larger market, becausérthenefit from more varieties compensates for

higher housing prices. In this sensehemever e(1-U0 )< 1 the level of agglomeration

depend on transport cost hi s conditi on -bhlsadkkolwol .easc ddredi
Helpman (1998) shows thaiw transport costiead to dispersignwhile high transport

costklead to agglomeration.

Hanson (2005) derived a redueeguation of the Helpman 998) model suitable for
empirical testing. He first noticed that for deriving an explicit measure of the price index,
one option is to assume that free mobility equalizes real wages across locations in the
long run. In this sense, he is assumag@riori the unknown longun equilibrium of

wages, in order to derive mandBure for the st

Using the equilibrium conditions of the formal model and assune® wage
equalization in the lonrgun leads tahe following wage equation

logW)=k, +&loged ¥ ¢ B, ¢ W 7T €
és=1

@R Le@-g @ )¢ 1 ( De

Equation (1) is the base equation for empirical tesiiigneasures wage in locationYs

measures income level in locatisnP,. is the price of housing services in regiod g,is

a functiondecreasing in distance or transport costs between locatiorss &na constant.

l'ts interpretation is that Afirms desire to
large local consumer market at low transport costs without duplicating fixed production

costs. The costs of being in a large market are highersyeggulting from high housing

costs associated with | ocal congestiono (Han

13



4. Appraisal: which NEG model is suitablefor the case of Chin&

At first, the Krugman (1991) model seems appealing for the case of China, because
agricultue still has a considerable share of GDP and because due to restrictions to
mobility, some demand is actually tied to local markets in rural areas. However, as
mentioned in the previous section, the Krugman (1991) is unable to reproduce multiple

agglomerabns and it is therefore difficult to implement empirically.

As the HelpmarHanson model assumes perfect mobility of labor, the spatial adjustments
are made through movements of workers and firms. In reality, changes in prices (wages),
migration and delcalization of firms occur simultaneously in response to better wages,
variety and profitability. Krugman and Venables (1995) introduced a model where the
spatial adjustments occur only through changes in wages, because labor is assumed to be
fully immobile between regionsThe KrugmarVenables model could be suitable for
China given labor mobility redotions. As a matter of fact, Hearing and Poncet
(2006) estimate a version of the Reddwgnables empirical application for the

case of China. Their basicgument is that in China, changesdemandare met by
changes in wages, nah employment levels, as they consider labor migration
restrictionsto bet i gh't enough for the Apriceodo effect
effect. The authors estimatdhe ReddigVenablesmodel using survey data for
10000 workers from 56 cities in 11 provinces for 199Fhey find thatwage
disparities within provinces are due titiesd market access, so that differences in

trade costs or market sizeJggpositive impact on wagedisparities

The HelpmarHanson model may be more appropriate for amalyat more

spatially disaggregated levels, because the Krugwamables model requires
detailed information on interegional trade flows and this information is not
available at hgher levels of disaggregationHowever, @ the estimable version

proposed byHanson (2005)it is assumed thdtee mobility equalizes real wages across

locationsin the long run But in China there areonsiderablerestrictions to labor

14



mobility under theHukousystem Furthermore, there are price and wage controls, and th
housing market is not fully freeUnderstanding the effect of these institutional
restrictions and (its effects on) the current trend of migration is highly importatitefor
purposeof choosing a model that can describe the Chinese chskevote the next

subsectioato present some facts and figurestioem

4.1. L abor mobility restrictions

Labor mobility restrictions in China have evolved with economic growth and the
transition b a market economy. While workers in China have more freedom of choice
regarding employment than ever before due to increasing marketization of the economy,
many are still unable to migrate to other locations permanently. Hth®u system

consists on a sies of regulations that restrict labor mobility within China. In its present
form, it refers to a locatiorelated legal status. Each Chinese citizen must register in one
and only one location of permanent residence. As a system of control over migtation,

has existed as early as 1951, but its character and orientation have been shaped according
to the national development goals. To understand its present meaning, it is worthwhile to

describe its evolution.

Initially, during the establishment of thed®@p | e 6s Republ i c and the di
shortages during the 60s that followed the Great Leap ForwarHluttausystem was a

de factomechanism to secure the provision of agricultural products, as it tightly restricted

the rural population to thelands. In addition to the locatieelated status, there was an

economic activityrelated Hukou type, whi c h coul d be ARagricul't
agriculturalo, through which the entitl emen
grain, were regulated. €hbenefits of the latter were clearly greater than those of the

former (Chan and Buckingham, 2008). At that time, a peasant in China willing to migrate

had to be ready to give up all his rights as a citizen, which incladeess to housing,
schooling,hedth care and evemarticipation in collective farming. The only type of

migration that occurred at that time was centrally decided. This situation partly changed

in 1978 with the excess of rural labor that followed the introduction of the Household
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Responwility System (HRS) as national policy, under whicindividual or collective
household assumd the task of productio(Zhao, 2004).

After the crisis years and the ongoing urbanization process, the tight controls over rural
population were not sustéinb | e or desirabl e, so the goverr
over migration in 1984. The changes introduced inHbkousystem were directed only

to a segment of the rural population. Farmers were allowed to enter urban areas only if

they could demonstratgpermanent accommodation in the cities, capacity to engage in

their own business or if they had a permanent contract with an urban enterprise (Qian,
1996) . A Atemporary residence permito categ
not automatically irply urban residency status (changeHuokouy and/or access to the

benefits that came with it, such as subsidized education and housing.

In the late 80s and early 90s, it was evident that such a strict system of regulations was
not at odds with the marketiented reforms. Critical reforms were introduced to the
Hukousystem between 1992 and 1993. As noted by Chan and Buckingham (2008), the
nongzhuanfereform is fundamental in understanding the evolution and present state of
theHukousystem in China. Aélr 1992, the authority for deciding the size of Iddakou
population and admission requirements was decentralized. At the same time, and given
the changes in urban areas, a number of cities eliminated the distinction between
agricultural and nofmgricultural Hukouwithin each individual cityfincluding some or all

of its suburban countynits). While seemingly unclear, the abolition of the activity
relatedHukoudistinction has no direct meaning for rutaban migrants, since the policy
applies mainly tagriculturalHukouholders that already live in urban areas.

The existence of the Atemporary migranto st
character of residency decisions provided the grounds for selective migration. Cities and

towns are allowe to give localHukouto investors (or rich people, for that matter) or

people with high occupational skills. Rural migrants offer the-s$tlled job force

needed in certain activities in the city, but they certainly do not offer sufficient tax
contrbutons t o the | ocal government . I't then occ

1€



protectionism is largest the larger the city, making it virtually impossible for rural
migrants to obtain local residency in metropolis such as Beijing or Shanghai. Of course,
people may also migrate illegally, or stay under the temporary migrant status in a city for

a long time.

Recent policies (issued in 1997 and 2001) that aim tolalseutransfers to small towns

are consistent with these tendencies, because in smail gdnters there is no pressure

of the local urban population or significant congestion costs. Even so, a rural migrant
willing to move to a small urban center has to be ready to give up his entitlement to land

in his home village.

In summation, the prest state of the migratory regulations in China is characterized by
great variability across cities and towns,
Hukouto large cities imposing prohibitive cosi&he possibility for a Chinese person to
migrateis heavily dependant otheir economic and educational status. It is relatively

easy for rich or highly educated people to migrate permanently and virtually impossible

for poor and uneducated peasants.

4.2 Migration

Table 1 shows two series of migatidata in China between 1982 and 2006, obtained

from Chan (2008). The first column contains the flow of migrants who legally changed

their residence place, i.e., those who were granted a tadedu The second column

contains stock migration figures o jureandde factomigrants with a minimum length

of stay of 6 months. Column 3 contains reragrant labor estimates based on MOA
surveys at the township | evel, and defines &

in work outside townships.
Between1982and 2006 the annual volume dlukoumigrants remained between 17 and

20 million. The effects of the labor mobility restrictions are then most evident on the

strikingly stabiHukoub ymiogr amti s. vied eametdoif s Af i gu
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that neither the abolition of the activitglated status under tim®ngzhuanfereform nor
the decentralization of residency decisions had a substantial impact on the flow of
permanent, legal migrants to the cities.

Table 1: Migration figures, 19822006, in millions of people

Hukou + M?;rfr!t

Hukou | Temporary | | 2por
Migrgnt Migrgnt (Stock)
Series Series

Year (Flow) (Stock)

1982 17.3

1985 19.69

1987 19.73

1988 19.92

1989 16.87

1990 19.24

1991

1992 18.7 52.8

1998 18.19

1994 19.49

1995 18.46 49.7 69

1996 17.51 60

1997 17.85 61.8

1998 17.13 62.4 79.8

1999 16.87 63.7

2000 19.08 144.4

2001 17.01 NA

2002 17.22 108

2003 17.26 105.9 98.2

2004 19.49 103 102.6

2005 19.33 153.1 108.2

2006 1216 114.9

Source: Chan (2008)

In sharp contrast, there is a rising tendency of temporaryHidouy migration since the

early 80s (Ping and Pieke, 2003; Chan, 2008; Fan, 2008). Because of the outline of the
Hukourestrictions explained above, thejority of the floating or temporary population

can be characterized as rural mi grant popul 8
population started to grow rapidly in the rli@80s to about 70 million in 1988, then

18



dropped somewhat in 1983991 de to an economic austerity programme, but regained
momentum around 1992 through probably 1997, reaching 100 million then. The current
figure is probably very close to 200 millior
column 2 may be due to the acacy of the sample us&da general tendency can be

induced: the variation on migration figures that account for temporary migration is by far

larger than the variation of the figures for permanent migration.

Given these tendencies, can labor in Chinddsxribed asnmobile? Certainly not. The
continuous and increasing flow of temporary migrants implieke dactoincrease in
urban population, even if statistics fail to account foiCibnsiderthe case of a rural
migrant in a city to whom a citizenshgiatus is denied. He will return to his village,
sooner or later. But as far as he works in the city, hedis factourban resident. As the
flow of rural migrants is continuous, by the time of his departure many more rural
migrants had arrived to the giand many more will come after him. They will take his
place agle factourban residents. This is why labor mobility restrictions in China should
not be compared to international labor mobility restrictions. Near 200 million people
mobilized internally inChina in 2006. The biggest human movement in history is
certainly not observable under immobility of labor conditions. Classifying labor as

immobile in China is more accurate for the 50s and 60s, but not for the present.

4.2.Price and wage controls

Agglomeration shows up in the form of higher wages and migration. If migration is
restricted, then théargesteffect ison wages. But if there are controls on wages, the
excesssupply is not cleared and agglomeration is likely to magnify existent regional
disparities (Mion, 2004)Especially for the public sector,ages are set nationally in most
countries, so that one expestsme rigiditybut an overall response of wages to market
forces. For the case of Chirthe concern is that wages and prices may heated even

® Figures are drawn from a 1 per 1000 sample, except for 2005, where figures are drawn from a 1 per cent
sample and 2000, where figures are drawn from a full census.
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in the private sector, in which case it would be difficult to state a case in favor of the

HelpmanHanson model.

A big part of the storpfChi nads transition to a market ec
prices and wages. The pressure foefalization was particularly evident in 2001 when
China joined the WTO. In China, &s anytransitional economy, economic dualism is
prevalent, where firms operating under market forces coexist with firms operating under
the centrally planned econombn this scenario, labor markets are segmented, as the
wagesettingbehavioris different for the two sectsrthe first one responding more to
supplydemand rules and the second one to lobbiedrade union pressureshus, our

case for market responsesgrices boils down to argue that in Chitlze extenof firms
operating under market forces has been increasing. According to Dong and Bowles
(2002), this has been the case since thd-18B0s, as the share of St&ened
Enterprises (SOE) in industrialutput has been decreasing at an increasing pace, while
township and village enterprises (TVES), join ventures (JVs), folienmgsted firms
(FIFs) and other private firms have increased their participaio2006 the share of
SOE, TVEs and other forms1goint ownership, domestic private enterprises and foreign

funded enterprises on industrial output was 14.6, 21.2, 37.7 and 20.9% resplectively

The TVEs, although responding more to local employment maximization objectives, are
more market oriented thé8OEs (Dong and Bowles, 2002). The JVs and FIFs sectors are
concentragd in exportoriented industries. As such, theses sectors are subject to very
intense competition and thus, cannot bear wage controls, as wage flexibility is one of the
key elements inhieir competitiveness. It is therefore the case that, at least in the JV, FIFs
and private sector, wages respond to suppliyand pressures, as it is evident from the

large migration flows to areas where these enterprises are prevalent.

" Source: China Statistical Yearbook,00
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4.3.1s there ahousing market in China?

In China, land is owned by the state. This does not mean, howeatthé real estate
market is norexistent in China, or put in another way, that housing prices do not respond
to market forcest all As a matter of fact, il999 the governmendunched itgpolicy

for secondary housing market and encouraged urban resideakchange houseés
anecdotal evidence, according Yen (2008) inides 1996, there have been 67,333
residential properties being put for sales on theketan Shanghai, accounting for about

5% of the total sold properties there in the same period. In 2000 alone, about 7.5 million
square meters (80.73 million square feet) existing houses were sold in Shanghai. The
total transaction amount was valued at Rg5.6 billion (about U.S. $8 billion). There

are over 5,000 foreign funded real estate companies, including -h@gn joint
ventures (JVs) or cooperative enterprises, and over 1,000 wholly fereiged

companies currently operating in China

It is ratherdifficult to arguethat housing prices in China perfectly respond to market
forces. As stated by Zhou and dusngd&as (2002,
gradually been changed from a public good to something approaching a commodity. The
life-long welfare right to housing has been replaced by-tone purchase subsidies.
Housing can be bought and sold in a controlled real state mdrkét) oudihg
investment is no longer constrained by rigid state budget allocations. Municipal
governments, work uts, and individuals are allowed to raise housing funds through
different sources to build new housing. A more open market on the supply side of the
system has b e gWih thése considdratonsfiromimd,0l now turn to the
empirical testing of ta HelpmarHanson model. Given the caveats described above, |
also estimate an alternative wage equapimzposed by Brakman et al (200hat does

not require real wage equalizatinor explicitly uses housing prices.
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5. Empirical testing
5.1 Data description

The People's Republic of China administers 33 provieweel divisions(see Table Aln

the Appendixfor details) including 22 provinces, five autonomous regig@siangxi,

Inner Mongolia, Ningxia, Xinjiang and Tibetfour municipalities(Beijing, Tianjin,
Chongging and Shanghagnd two special administrative regiofldong Kong and
Macau, not included irthis papey. The prefecture level is the second level in the
administrative hierarchy of the People's Republic of Chiiégs structure consis of 333
divisions composed of 283 prefectdexel cities, 17 prefectures, 30 autonomous
prefectures and 3 leagues. For empirically testing the market potential function and the
HelpmanHanson equation for China, | use data at the prefecitydevel, which is

generally composed of an urban center and surrounding rural areas.

The source of all data is th€hina City Statistical Indicators 199%06 database
provided by the China Data Center of the University of Michigdre original dataare
reportedby the National Bureau of Statistics, which is collected from local statistical
bureaus in all counties and cities in Chiftae data is comprehensive for all prefecture
citiesin 2005, but nofor the remaining years, in which the number of prefecturiés w
available data varies between 215 and 256 prefeltuet citie$. As a measure of
market size, | use Gross Domestic Product medsaréhousands of currenfuan For
wages, | use two alternative measures: average wage of staff and workense s
wage of employees in curreMuan In the literature, housing services are measured in
two different ways: as price of housing services and as housing stock. As those measures
are not available in th€hina City Statistical Indicatordatabase, | use iegtment in real
estate development in thousands of curMumn scaled by areas a proxy for housing

services. | measure distance between every pair of locations using the great distance

circle formula and proxy internal distance By3.area/p (Brakman et al, 2006).

5.2 Empirical testing of the Helpman-Hanson model

8 The aggregate data for GDP and population accounts for roughly 80% of the national figures.
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5.2.1. Estimation issues

By estimating equation 1 onean obtain the values of the share of income spent on
manufactures (U), the elastiaairtiytofess t9t iatn
level of transport costs (T). From the theoretical mo@eld <1 and e>1 are expected.

The estimated value of the parameter T depends on the specific distance measure used.

Equation (1) suffers éim possible biases, because there might be esitvenl causality
between GDP and wages, and even between wages and investment in real estate
development. | take several strategies to tackle this problem. First of atholvethe
prefect ur e omsRgbhtwWandSda @RidS). fSecand, | make a robustness check
anduse population instead of GEH8 proxy for income. | also try to estimate equation 1

using hstrumental Variables

Directly estimating equation (1) may lead to overestimation of the parasneémause
difference in market sizeis not the only determinant of wage differentials across
locations. The characteristics of workers can vary from location to location. For instance,

if a place offers more and better education, it will probably haveawamage, more

workers with higher skills, in which case the wage differential relative to other locations

is determined not only by market size but also by the skill level of workers. Therefore, in
order to assess the importance of market size and ptgximithe determination of

wages, one should take a homogeneous measure for wages across locations and assume

that the factors determining the differences are relatively constant over time. This idea
can be expressed in a more formal way, as in Hansoﬁ)(.ZOéIV_Vn be a homogeneous

wage rate. Country average wages may vary bedalsés varying across regions and
over time (this change being associated with the effect of market size) or because worker
characteristis are varying across regions. In terms of measurement errors, this can be

expressed as

logW, ) - logWn) =/, +A,
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Where/ , captures all the fixed (timmvariant) differences across locations that in one

way or another affect workerg&ills, such as the presence of educational centers, general

infrastructure and so on. The term is a white noise term capturing random variations

across regions and over time. So if there are locspauific fixed characteristics dah
attract more workers and raise their skill level, estimating (1) directly would be capturing

not only the effect of market size differentials, but also the existence of these factors.

An alternative strategy is to control explicitly for the fixed €astthat, in theory, affect

the change in wages, and also for other timeant determinants. Asotedby Overman

et al (2001, p. 17) regarding Hanson (2005) estimation for the United Sthesime
differenced specification controls for unobservedermgeneity across counties in the
level of manufacturing wages. However, it could be that wages have risen faster in
counties with favourable exogenous amenitieg. (@eather or natural geography) or that
have accumulated human capital (both through thivate rate of return to human capital
acquisition and through any externalities) and that these omitted variables are correlated
with changes in market access. Since human capital accumulation may, in part, be
determined by economic geography, it is ntgac that one wants to exclude this
component of the change in wages fromahe al ysi s. 0

One of the most salient determinants of wage differences is skill differences. It has been
repeatedly pointed out in the literature (Poncet and Hearing, 2006; R04) that not

controlling for differences in skills when estimating veage equation leads to
considerable biases, because one might be attributing differences in wages to spatial
externalities when in reality they are due to skill differences. To talsidessue | follow

a strategy proposed by Kiso (2005) and wuse

labor, that is, | use average wage of employees as a measure of wages.
Another timevariant factor that might determine wages areanAn and population

density externalities (Cicconand Peri 203). To control for them | include control
variables for student enrollmestaled by areeemployment densitg nd t he pref ect u
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percentage of urban populatiom also control forfifirst natur@® or geographic
explanations (Bao et al, 2002) by includiaglummy variable that takes the value of one

if the prefecture haaccess to the seand zero otherwiseand | also includeslevation

above the sea levahd average temperatutanclude other infrastructureaviables such

as number of local telephone users, area of paved roads per capita and number of beds in

hospitals.

Another way of expressing equation 1 is:

A R
logW,) =a, +al|092é. Y2 R W,™ f(drs)ﬁ, f(d,)=T"% (10)
€s=1 u

5.2.2. Estimation results

| estimateequationl and deri ve t ha Uapdlii:ni teqwaltu eosn fla

Table 2summarizes the results for 2080d 2005.

Table 2: Estimation of the Helpman-Hanson model for2000and 2005

° All control variables enter the equation in logarithms unless they are dummies or percentages.
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Dependent variable: Log of average wages of employees in current yuan

No controls NLS - Controls NLS - Sel. Controls
Structural Parameters 2000 2005 2000 2005 2000 2005
Elasticity of substitution
between manufacturing
U varieties 9.027** | 14.785** | 6.130** 7.754* 7.434% 7.748**
3.294 6.594 1.823 1.575 2.149 1.560
Share of income spenton
v} manufactures 0.886** 0.926* 0.875** 0.913* 0.869* 0.916**
0.021 0.014 0.029 0.015 0.024 0.014
T Distance 1.002** 1.002* 1.004** 1.002* 1.003* 1.002**
0.001 0.000 0.001 0.000 0.001 0.000
Controls
Student enroliment higher
cl education/area 0.06* 0.073** 0.081** 0.08*
0.026 0.013 0.021 0.013
Urban population as percentd
c2 of prefecture population 0.003 0.003** 0.003*
0.002 0.001 0.001
c3 Elevation 0.028 0.024* 0.02*
0.019 0.010 0.010
c4 Area of paved roads per capifa 0.19* 0.063 0.179**
0.065 0.035 0.065
c5 Access to coast 0.039 0.152** 0.152*
0.095 0.046 0.046
Implied value
LogT Transport costs 0.0009 0.0009 0.0017 0.0009 0.0013 0.0009
U1 Market potential 0.111 0.068 0.163 0.129 0.135 0.129
U2 Income -0.032 -0.101 0.269 0.359 0.028 0.359
VK] Housing services -1.032 -1.101 -0.731 -0.641 -0.972 -0.641
U4 Wages 9.059 14.886 5.861 7.395 7.405 7.395
U/ (_U- 1 )Scale economies 1.125 1.073 1.195 1.148 1.155 1.148
O( 1-U) |"Nobalck-hole" condition 1.028 1.093 0.765 0.672 0.975 0.672
Adj. R-squared 0.013 0.106 0.191 0.381 0.180 0.377
Number of Observations 240 240 213 231 214 232

White Heteroskedasticity-Consistent Standard Errors in italics
*Significant at the 1% level
*Significant at the 5% level

| included the results for the estimatiwith no controls for reference. | also included the
estimation results for several contrgisesented those which were significant for a given

year in column 2and excluded those that turned out to be significant at the 5% level of
confidence in ordet o obtain the final speci fication
Selected control so. I wi || i nt e (rgsultendt t hes e

reportedhere)did not yield satisfactory resutfs but it should be kept in mind that there

19 tried (a set of) the following instruments: prefectyr@pulation in 1996, prefecture population density
in 1996, prefecture arelggs of wages, the aggregate of GDP and wages per province (Hanson, 2002) and
distance to the economic centre (Brakman et alg00
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might bea bias in the standard errors due to possible endogeneity of the regressors

this section | focus on the specification that controls for fixed factors expficitly

In the preferred specificatiorNLS with selected controls (column 3jor both yeas the

three structural parameters of interest have the correct sign and are precisely é&timated
The estimated values for the elasticity of substitution of the NLS estimation for 1995 and
2005 arewithin the range suggestémthe literaturé® andare, forboth years, close tie

NLS estimate of 6.56 found by Hanson (2005) for the United States in the period 1980
1990.

In the context of a Dixittiglitz monopolistic competition model, a measure of scale
economies or prieenarginal cost ratio is given By /-1).Under perfect competition and
constant returns to scale, price equals marginal cost, in whichdcadg Equals 1. A
value ofU /-X) kigher than 1 indicates the presence of scale economies in the production
of manufactures (or traded goods imare general sensd) For China | find price
marginal costs ratios of 1155 for 2000and 1148 for 2005, implying profit margins of
around15% Scale economies are present for both periods and thenpaicgn ratio is
higher for the fist period, indicathg adecrease in the priemarginal cost ratio. Hanson
(2005) finds a pricenarginal cost ratio of 1.15 for the United Stafes19701980 and

1.18 for.19801990 and Brakman et al (2004) find values betweéhahd 14 for

Germany.

" The estimation results of the specificatim first differences are given in Table 2A in the appendix. The
parameters are precisely estimated but their values differ greatly from those obtained in the estimation of
the equation in levels and those obtained elsewhere in the literature. It cdléddase that the estimation

in first differences is finding a different local minimum, in which case the results are not comparable with
those obtained by estimating the equation in levels.

2 The estimations using population instead of GDP yieldey sienilar results and thus, are not reported
here.

13 Feenstra (1994) suggested that an appropriate interval should be between 4 and 9; see also Hanson
(2005); Eaton and Kortum (1998) and Head and Reis (2001).

It is important to note that this measuresoéile economies should be taken as reference for comparison
with other studies, since it is oversimplified, as it depends only on a demand side parameter.
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The estimates forthet r uct ur al parameter U0 indicate

tradable goods i87% for 1996 and 2% in 2005, implying that the share of income spent
on nontradable goods (housing servicdsyrease forni3% in 2000to 8% in 2005.

The transport cogbarameter is very precisely estimatédind a lower value for 2005
than for200Q confirming the increasing importance of proximity to markets. Vidiae

is lower compared to the values found by Brakman et al (2004) for Germany, but it is
worth noticing that the transport cost parameter is affected by the way distance is

measured and the relative size of the country

Becausan the HelpmarHanson model the measure of the impact of market potential on
wages depends only (and inversely) on the elasodigubstitution, | find that this effect

is slightly larger for 2000(0.136) than 2005(0.129). The values are close to the 0.16
estimatefor Chinafound by Au and Henderson (20f)@using a different methodology
and the range of values found by Hansad0&) for the US (0.13P.203) Also wsing a
different estimation strategy, Poncet and Hearing (2006) find in their preferred

specification a value of 0.06 for the elasticity of wages to market pottti@hina

Finally, the #no( i si®usddolctedk if the tradsport costs
are relevant for the distribution of economic activity across space. The condition is met
for 2000and 2005, as revealed by the implied values reported in Table 2.

Coming back to the original interprétan of Helpman (1998) can be fruitful to shed light
on the effecof changes in parameter valums agglomeratiorfirst of all, a higher value
of the share of income spent on manufacturing impliespbaple spend a smaller share
of their income on housg, for whichtheyare dtractedto larger citiesand thus, there is a
push foragglomerationSecond of all, aigher value of(J the elasticity of substitution
between manufacturing varietjespliesthatpeople are satisfiedith local varietiesand
are not attracted to large cities that offer more dityer$his effectleads to dispersionA
highervalue ofUalso implies thtfirms can exploit less their market powiich in turn

means that theconomies of scale effers not so prevalent, leading thspersion And
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lastly, a bwer value of transport costs means thaported varieties are cheapand
consumescan access hem f r om A h odemEeiion Howe\erd if als@ means
that irms can export from one locatipwhich leads to the sedéinforcing process of
agglomeration of firms higher wages migration of workers and increasing
agglomerationNonetheless, thieffect depends on the initial value of the transport cost,

which is unknown.

In order to better grasp these ideas, | condumumterfactuakxperiment| simulate a
shock in income in Beijing and Shenzh@n2000 and 2005following Brakman et al
(2004). Figures4 to 7 summarize the result&see also Tables A2.1 and A2.2 in the
Appendix)

Figure 4: Experiment: Increasing the income of Beijing by 10%, 2000

Impact shock in Beijing, 2000 fﬁ%’@

0.000000 - 0.000558
0.000559 - 0.002711
0.002712- 0.010825
0.010826 - 0.020717
0.020718 - 0.038707

> -
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Figure 5: Experiment: Increasing the income of Beijing by 10%,
2005

W: -
TImpact shock in Bejjing, 2005 ) .,

0.000000 - 0.001996 s
0.001997 - 0.010092 '
0.010093 - 0.040852

0.040853 - 0.070422

0.070423 - 0.126001

»»P»-




Figure 6: Experiment: Increasing the income of Shenzhen by 10%, 2000

TImpact shock in Shenzhen, 2000
0. 000000 - 0.006957

a 0.0069570 - 0.039302
A (.0333018 - 0.125035
A 0.1250350 - 0.275360
& 0.2753600 - 0.566099
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Figure 7: Experiment: Increasing the income of Shenzhen by 10%,
2005

Impact shock in Shenzhen, 2005

0.000000 - 0.021803
0.021804 - 0.073936
0.073937 - 0.145655
0.145656 - 0.331270
0.331271 - 0.520786

»}»..

Ceteris paribus, increasing the income of Beijing by 10% causes an increase in the wages
of Beijing of 0.G1% in 2000 and Q2% in 2005. For both years, the change also has small
but positive effects on prefectures located in the nearby provinces of Hebei, Shandong
and Tianjin. The effect of the shock decreasesmonotonically with distance, and its
impact is already very sall for prefectures located in Shanxi, Anhui and Inner
Mongolia. The effectsof a shockare lesslocalizedin 2005 compared to 20080 that

they fadeslowerin distance (see Table 3A.1 in the AppendiX)is can be observed in

Figure8 that plots distancagainst the relative change in wages.
Interestingly, a similar experiment for another economic cegites different resultsA

change of 10% in the income of Shenzli@uangdongrauses an increase wages of

0.57% in the same prefectura 2000, followed bya change of 84% in the wages of
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Huizhou (Guangdong), a neighboring prefectuoeated at 42 km fronshenzher(see
Table 3A.2 in the AppendixBignificant effect of the income shock in Shenzhen are felt
within Guangdong, and less prominentlyJianzi prefectureAs the effect of the shock
decreases with distancéet effects on prefectures located in the provinces of Fujian,
Hubei and Hunan anelatively very smal(see Figure). Unlike the case of Beijing, the

impact in the own region is snte for 2005 but decreases less rapidly with distance.

It might seem that the effects of spatial externalities are giblglibecause the absolute
effects of income shocks on wages described here are very small. This observation needs
two qualifications First of all, China is a vast country. Comparing the effects of income
shocks of Beijing and Shenzhen is interesting, because in the Pearl River Delta area
where Shenzhen is | ocated, cities are more
smaller) thann the case of Beijing. This might be the masvhy the absolute value of

an income shock in Shenzhen is higher than an income shock in Baifingugh it is

not possible to test it here, another relevant explanation could be that the relative
importarce of the industrial sector is larger in Shenzhen than in Beijing. In any case,
what can be grasped from this comparison is that spatial externalities are not
homogeneous across prefectures, so that income shocks may have different effects across
the county, and that they depend on how proximate cities are. Second of all, the effects
described here depend critically on the functional form chosen to describe transport costs,
so that the results should be taken as reference and not as a description fédatsal e

because these may chamgdically by just choosing a different functional fdrm

15 For example, Mion (2004) describes how Hanson §p€ifids that the effects of a shock decay very
rapidly in distance just because an exponential functional form is chosen for the transport costs.
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Figure 8: Distance versus relative change in wages, Beijing

Figure 9: Distance versus relative change in wages, Shenzhen
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