
Future Research

 Construct a cohesion index to measure the compactness of city functionality

divisions: the index equals to the average distance from ten largest commercial

centers to the local government; including this index in the regression can test

Hypothesis 2.

 Use the population (density) data of urban/suburban district with the highest

population density as a substitute for municipal district population (density);

 Adopt satellite data on lights at night as a proxy of economic activity to address the

data issue mentioned in Data and Measures. Satellite data on lights are highly local

measure. Its geographic specificity may help fully capture the local economic

activity and provide an interesting case to analyze path dependence of walled cities;

 Historical city size can be estimated by calculating the intramural area of a walled

city. Thus, the estimated historical city size can be used to instrument contemporary

city size in an abundance of research topics.

Literature Review
 Bleakley and Lin (2011) examine the continuing importance of historical portage

sites (path dependence) and further contrast explanations based on sunk costs

interacting with decreasing versus increasing returns.

 Davis and Weinstein (2002) use data on Japan from the Stone Age to the modern era

to show that locational fundamentals establish the spatial pattern of relative regional

densities, but increasing returns help to determine degree of spatial differentiation.

 Brooks and Lutz (2014) examine the persistence of intra-urban density, specifically

by analyzing Los Angeles streetcars' long-run impact on urban form. The results

suggest that modern zoning statistically explains the density near streetcars

 Ahlfeldt and et al. (2012) use empirical evidence from Berlin’s division and

reunification as a source of exogenous variation in the surrounding concentration of

economic activity to account for the observed changes in city structure.

 Michaels, Rauch and Redding (2012) examine urbanization and find a positive

correlation between initial population density and subsequent population growth and

further show this is the result of agriculture’s initial share of employment and with

structural transformation.

 Burchfield and et al. (2006) study the extent to which U. S. urban development is

sprawling and determinants of differences in sprawl across space. A set of identified

factors are shown to increase urban sprawl.

 Angel et al. (2010) adopt proximity index and cohesion index to measure the

compactness of the city’s footprint.

 Wakamiya, Lee and Sumiya (2011) extract data from geo-tagged microblogs to

measure socio-cognitive distance for urban areas based on crowd’s movement.

Data and Measures

 1984 and 2011 municipal district population and employment from China City

Statistical Yearbook are used to measure geographical distribution of economic

activity as well as contemporary city size;

 1984 yearbook provides most recent data on city-level characteristics after the

demolishing of city wall in 1950s;

 Limitation: yearbook population data are registered population rather than

resident population.

 Other local economic controls in both estimation periods are constructed using

data from China City Statistical Yearbook;

 ChinaW Dataset (1820 -1893) at Harvard China Historical GIS has detailed

information on presence of wall, wall circumference, and many other wall

characteristics. County level data were aggregated at prefecture level using

Guobiao Standards.

Empirical Model

The baseline regression equation that needs to be estimated is:

𝑙𝑛 𝑌𝑖 = 𝛼 𝑙𝑛 𝑠𝑖𝑧𝑒𝑖 + 𝛽𝑤𝑎𝑙𝑙𝑖 + 𝑿𝒊𝛿 + 𝜃𝑗 + 휀𝑖𝑗
 𝑌𝑖: economic activity measured by population/employment density;

 𝑠𝑖𝑧𝑒𝑖: city size measured by city municipal district population;

 𝑤𝑎𝑙𝑙𝑖: presence of defensive wall;

 𝑿𝒊: a vector of prefecture level economic and spatial characteristics;

 𝜃𝑗: regional specific effects of region 𝑗;

 휀𝑖𝑗: unmeasured city-specific variation of city 𝑖 in province 𝑗.

We run two parallel OLS regressions for 1984 and 2011 sample, respectively.

Discussion

 The coefficient estimate on presence of defensive wall is positive and

statistically significant controlling for local economic and spatial controls,

implying that urban cities with presence of ancient city wall have continuing

importance in terms of economic activity even though the wall was demolished.

 Path dependence effects of these urban cities were empirically stronger for 1984

sample as expected. Since many factors can cause the urban development to

sprawl (Burchfield and et al., 2006), without the physical boundary, urban

sprawl has pushed cities further out and thus decreased municipal district

population density in the following thirty years.

 The estimation results look fragile when we control for regional fixed effects,

which is partly due to data limitation.

(See Data and Measures).
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Background
• Many cities in China formed at locations where there is a surrounding wall. In fact,

Zhang (2003, p. 293) records that more than 70 percent of Chinese cities had square

shaped city walls. In ancient China, the great majority of urban residents lived in

walled cities. (Chang, 1977)

• The walled cities attracted commerce, manufacturing and supporting services, and

thus contained urban functionality divisions and most historical and cultural sites

inside city wall. The physical boundary and economic boundary may well coincide.

• In 1950s, the Communist government started to demolish city walls all over the

country. Only four cities have a complete city wall today. Physical constraint on

urban sprawl has vanished since then.

Motivation 
• We believe the age of a city is positively correlated with intra-urban density.

Defensive walls provide well-defined physical boundaries of cities and can be used

as a proxy of city age.

• Many of these walled cities have continuing importance in modern China even if

the original advantages became obsolete. This can be interpreted as path

dependence.

• Path dependence of cities with defensive walls might be empirically relevant for

city sizes and economic activity.

Research Question
 Do city walls play any role in sustaining the city economic growth in the next

century?

 Through what channels city wall affects the persistence of economic activity? Can

these hypothesis be empirically tested?
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Pass-through Channels of Path Dependence 

 Hypothesis 1: People enjoy cultural and historic amenities; residential

population density is likely to be higher around historical and cultural site. Thus,

stronger path dependence effects of walled cities may result from the fact that

most historical and culture sites were built inside the city wall.

 Hypothesis 2: Defensive walls impeded the urban sprawl, decreasing the

distance between different urban functionality divisions. Thus, higher

agglomeration level of functionality divisions might lead to observed path

dependence effects in historically-walled cities.

Table 5 renders similar results compared to Table 4, rejecting the assumption that

the continuing economic importance of walled cities comes from the

attractiveness of historic and culture amenities. Hypothesis 2 test is discussed in

Future Research)

Robustness Check

 We rerun all regression specifications using the municipal district employment

density for both 1984 sample and 2011 sample and obtain similar results;

 Cities in six provinces including Xinjiang, Neimenggu, Heilongjiang, Jilin,

Liaoning and Gansu were dropped to construct a reduced sample. The economic

persistence of walled cities is still significant in 1984 sample, while the path

dependence effects passing through city wall channels seem to have dissipated in

the next thirty years.


