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Abstract: Agglomeration and dispersion forces fundamentally determine urban and regional devel-
opment. While traditional views on agglomeration forces are primarily from a production perspective,
the growing literature focuses on the consumption perspective and suggests that larger cities may
generate better consumption amenities. This paper joins the discussion by examining whether and to
what extent city size increases household expenditure on such non-tradable goods and services, as
restaurants, entertainment, health and fitness, housekeeping services and clothes. We hypothesize
that city size raises the marginal utility of these consumers by increasing the variety of their products
or services, supporting certain sectors that have substantial scale economies, or expanding the number
of their specialized retail stores, so that households in larger cities want to spend more on these
items. The data we use are from the China Household Finance Survey that documents the income,
expenditure and demographic information of more than 8000 households from 85 cities in 2011, 2013
and 2015. Our results indicate that city size significantly raises household expenditure on restaurants,
entertainment and health and fitness. These sectors have either quite differentiated products or
services, or significant fixed costs, so that they rely heavily on scale economies.

Keywords: city size; consumption amenities; household expenditure

1. Introduction

Urbanization is a global phenomenon. At present, more than half of the global
population (over four billion people around the world) lives in cities. This trend is expected
to continue. According to the World Bank [1], by 2050, it is estimated that, with the urban
population more than doubling its current size, about seven in 10 people in the world will
live in cities. Rapid urbanization yields a great influence on consumption. The McKinsey
Global Institute [2] pointed out that “The move to urban living is lifting the incomes of
millions of people around the world. In cities, one billion people will enter the global
‘consuming class’ by 2025, with incomes high enough to become significant consumers
of goods and services” (p. 1). Consumption constitutes the most important component
of the GDP in many developed countries, and cities are quickly becoming the center of
consumption. Understanding how household consumption responds to the growing sizes
of cities is of the first order of economic significance.

In urban economic theories, two types of forces—agglomeration forces and dispersion
forces—fundamentally determine urban and regional development. The former typically
consists of agglomeration economies, scale economies in production, home market effect,
natural advantages, etc. [3–5]. The latter includes congestion forces and competition
effects [6,7]. The literature also recognizes the role of trade (transportation) costs that may
encourage agglomeration or dispersion in a specific context [3].

While these forces are raised primarily from a production perspective, agglomeration
forces from the consumption perspective have been presented in the recent two decades. It
suggests that larger cities can provide better consumption amenities that attract people for
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the following reasons [8–15]. First, a greater variety of differentiated goods in larger cities
could raise the quality of life of the local residents. Second, sufficient scale economies are
satisfied for sectors including professional sports teams, concert halls and museums, which
are seldom found in small agglomerations. Third, more specialized retail stores, such as
clothing boutiques, niche toy stores and specialty bookstores, may facilitate comparisons in
the shopping experience. These discussions resonate well with stylized facts emerging in
recent decades that high-amenity cities attract more migrants, and a growing population
lives close to the city center where consumption facilities usually cluster [9,12].

Although empirical evidence for agglomeration economies in consumption in large
cities exists, most of it is indirect. For instance, empirical analyses in the United States
and Japan indicated that rent increases with city size, faster than nominal wage, which is
interpreted as evidence that people may give up real wages to enjoy consumption amenities
in large cities [6,9,11]. In addition, recent studies on the consumption-side explanation for
the urban wage premium, have attributed the high wages in large cities to the selection
of high-skill workers living in large cities, driven by the taste for consumption amenities,
which points to the consumption benefits of large cities [12,16].

Glaeser and Gottlieb [11] examined the linkage between agglomerative economies
and consumer behaviors. They concluded that city size matters in influencing residents’
consumption preferences by using the U.S. survey data. More specifically, they showed
that central-city residents visit concert halls, restaurants, museums and movies more
frequently than residents in the suburbs, small cities or outside of the cities. This conclusion
was echoed by Borck [17], who found strong evidence for the agglomerative effects on
consumption in Germany. He demonstrated that an individual’s probability of going
to bars, restaurants, cinemas, concerts, theatres and museums is significantly higher in
large cities than that in small cities, even after controlling for the effect of sorting and
individual heterogeneity. The analysis also showed that, while overall life satisfaction
does not vary with city size, individuals in large cities experience a higher satisfaction
with consumption and a lower satisfaction with housing, whereas the opposite holds
for individuals in small cities. The results lend support to the equilibrium hypothesis
that large-city residents should be compensated for high housing costs by agglomeration
economies in consumption.

There is, however, a gap in the literature related to the understanding of agglomerative
economies, in relation to consumption. The gap arises as few studies use micro-level house-
hold data to examine the impact of urbanization on the patterns of consumer spending, in
the context of developing countries. In addition, the existing literature primarily focuses
on developed countries. To our knowledge, there are no studies focused on developing
countries on the matter.

This study directly examines the link between city size and the various categories
of household consumption expenditures, in the context of China, to fill this research gap.
Specifically, the objective of this paper is to investigate whether and to what extent city
size increases household expenditure on restaurants, entertainment, housekeeping services,
health and fitness and clothing. If city size enhances the consumption of amenities and
increases the marginal utility of consumption in these sectors, then residents in larger cities
should purchase a larger quantity of such goods and services. We test this hypothesis by
using household-level survey data that covers 85 cities in China during 2011–2015.

Three features of China’s urban development are worth noting for this research. The
first is its great urbanization. By 2015, 771.2 million people (56.1 percent of the total) lived
in cities, whose sizes ranges dramatically from a few thousand (some county seats) to
24.2 million (Shanghai). This is expected to have a significant influence on consumption
patterns if cities foster consumption amenities. The second is the growing importance of
consumption in the Chinese economy. The share of household consumption in the GDP
increased from 35.6 percent in 2010 to 39.2 percent in 2016, reversing a nearly four-decade
decline. The third is the robust growth of household income. During 2013–2016, for
instance, the average disposable income of urban residents increased by 27.0 percent. Since
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what the consumption amenities facilitate are mostly luxury goods (income elasticity above
one), their demands are expected to grow disproportionately with income. Indeed, during
the same period, urban residents’ expenditures increased by 43.5 percent on medical care
and health services, 36.9 percent on transportation and communication, and 32.6 percent
on education, cultural and entertainment activities. In sum, China serves as an interesting
case through which to explore the impact of city size on urban household consumption.

This paper is organized as follows. Section 2 reviews the relevant literature. Section 3
presents the theoretical framework as well as the empirical approach. Section 4 presents
the data and variables. Section 5 displays and discusses our empirical results, and Section 6
is the conclusion.

2. Related Literature

The growing literature focuses on the consumption-side advantage of cities, since the
pioneer study of Glaeser et al. [9]. The spatial equilibrium theory suggests that agglomera-
tion economies should compensate for agglomeration diseconomies, such as congestion
and high housing prices. More specifically, the effect of agglomeration on housing rents
(and other disamenities) should be offset by the effect of agglomeration on productivity
plus the effect on consumption [9]. This leads to three distinct, but related, theoretical
implications of agglomeration for consumption, regarding urban wage premium, urban
growth and household consumption patterns, which in turn provide various empirical
evidence on agglomeration economies regarding consumption.

2.1. Implications for Urban Wage Premiums

The first implication is that, if agglomeration economies in consumption exist, individ-
uals would accept lower real wages to live in bigger cities and enjoy more consumption
amenities. The real income level reflects the net effect of agglomeration economies and
diseconomies, since households would pay implicitly through both the labor and housing
markets, to live in a more amenable urban area. If consumption amenities compensate
residents in large cities for high living costs, rents would increase with city size faster than
nominal wage, and real wage decreases with city size. Indeed, Tabuchi and Yoshida [6]
reported evidence in Japan that doubling the city size is associated with a 7–12% decrease in
the real wage. Glaeser et al. [9] found that urban rents rise faster than urban wages in some
large cities in both Europe and the United States, for which consumption opportunities are
the most obvious factor. These findings suggest that, while agglomeration economies in
production enhance productivity, cities also provide a large variety of consumption benefits.
In addition, Glaeser and Gottlieb [11] found that real wage and city size were positively
correlated during the decline in big cities in 1970 in the US, but they became negatively
correlated during the resurgence of cities in 2000. This implies that it was the increasing
desire of people to live in large cities to enjoy abundant consumption opportunities that
led to the resurgence of cities in the United States.

More recent literature on the consumption-side explanation for the urban wage pre-
mium suggests that a high urban nominal wage in large cities is, in part, due to highly-
skilled workers being disproportionately sorted in large cities, driven by the taste for
consumption amenities [12,16]. The emergence of ‘creative cities’, where production, work,
leisure, the arts and the physical milieu, exist in varying degrees of mutual harmony,
is echoed in the expansion of creative classes, especially in large cities [18]. A testable
implication would be that, even as workers in larger cities may earn more on average
than their otherwise equal counterparts in small cities, the urban wage differential should
decrease with workers’ skills and education levels. This implication is supported by
Adamson et al. [16], who found that net returns to education attainments decline with
urban scale, and Lee [12], who found that, in the healthcare sector, the urban wage gap
between large cities and small cities sharply decreases as the skill level rises, and at top
skill levels, the urban wage premium even becomes negative.
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2.2. Implications for Urban Growth

The second implication is that cities with better consumption amenities should grow
faster. The internal organization and evolution of cities depend critically on how the three
essential dimensions (internal, ambient and exogenous) of urban materiality are intertwined
with one another [19]. Agglomeration economies in consumption imply that a large urban
scale would enhance consumption amenities, which in turn can make cities more attractive
and promote urban growth. In both the USA and Europe, a city’s population growth rate
is positively associated with consumption amenities, such as live performance venues
and restaurants [9]. Shapiro [20] suggested that the concentration of skilled workers in
a city encourages the growth of consumer services, such as restaurants and bars, which
in turn makes the cities more attractive to migrants. This study found that about 40% of
the employment growth is attributed to the increase in those consumption benefits. This
paper is in line that of Carlino and Saiz [21], who concluded that leisure consumption
opportunities significantly facilitate population and employment growth in metropolitan
areas in the USA.

2.3. Implications for Consumption Behavior

The third implication is that, if agglomeration economies in consumption exist, large
cities can enhance consumption.

From the consumer’s perspective, the literature on consumer behavior suggests that
the high consumption of certain goods in large cities may be attributed to residents’ high
demand for social contact. Residents in large cities have a relatively high demand for
goods and services that can facilitate social interaction [9,22]. Indeed, Banta [23] found that
large-city households spend more on out-of-home activities, while small-city households
spend more on television sets. Glaeser and Gottlieb [11] reported that residents of central
cities (greater than 50,000 population) visit concerts, restaurants, museums and movies
more frequently than other people. Borck [17] compared German people living in cities
smaller than 5000, between 5000 and 100,000, and greater than 100,000, and found that
living in larger cities increases the probability of frequenting bars, restaurants, cinemas,
theatres and museums.

With regard to the supply side, large cities facilitate consumption mainly through four
fundamental ways. First, because of fixed costs, some types of goods, services and even
industrial sectors that need substantial scale economies can only be found in large cities.
Examples include professional sports teams, museums and rare cuisines [12–14]. Second,
larger cities provide a greater variety of goods than small cities. The population size of
cities has a substantially positive effect on the variety of restaurants and groceries [14,15].
Regarding the two markets of broadcasting and television, Waldfogel [8,10] suggested that
consumers in larger markets enjoy a greater programming variety and more channels, so
that more people would listen to the radio and watch television in larger cities. Third,
larger cities also provide higher-quality products. George and Waldfogel [24] concluded
that newspaper quality, measured by page length and reporters per newspaper, increases
with market size, while the price does not change because the quality of the newspaper is
tied to fixed costs. This leads to a higher consumer satisfaction and higher subscription
rates in larger cities. Fourth, consumers in larger cities may also benefit from lower prices.
Using transaction-level data in the United States, Handbury and Weinstein [15] found
that the price index for groceries is lower in larger cities after controlling for purchaser
characteristics, store amenities and differences in the number of varieties available.

2.4. Household Consumption in China

There is a growing number of empirical studies examining the determinants of urban
household consumption in China. Jussaume [25] examined the factors associated with
modern urban Chinese food consumption patterns. Based on a household survey in the
city of Qingdao, the author found that a modern culture–ideology of food consumption is
being built around high-income household consumers. Using data from the 2000 survey of
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Urban Households, Yen, Fang and Su [26] investigated household food consumption in
urban China and found that prices and changing demographics play important roles in
the household food demand. Cai, Chen and Zhou [27] used the nationally representative
Urban Household Income and Expenditure Survey (UHIES) to identify a steadily rising
trend in income and household consumption inequality during the period from 1992 to
2003 in urban China. Using the Chinese Urban Household Survey data between 1997 and
2006, Jin, Li and Wu [28] found that, after controlling for household incomes, rising income
inequality stimulated the household educational investment and decreased conspicuous
household consumption. Recently, He, Ye and Shi [29] explored the causal effect of housing
wealth on Chinese urban household consumption, using both two-stage least squares (2SLS)
and regression discontinuity designs. Their estimate showed that a 10 percent increase in
home wealth raises the overall urban household consumption by nearly 3 percent. To the
authors’ best knowledge, no empirical study has to date attempted to capture the impact of
city size on urban household consumption in China. Our research is one of the first studies
to study the relationship between city size and consumption patterns in Chinese urban
households using a large Chinese household survey dataset.

3. Theory

Why would one expect larger cities to have different urban household consumption
patterns than those of small towns? There are at least four theoretical perspectives on the
relationship between city size and household consumption patterns.

First, the traditional economic theory assumes that individuals face the same con-
sumption choice set no matter where they live. However, this assumption may not hold in
reality. Large cities provide more consumption choices and leisure activities in terms of
variety, quality, and prices of goods and services than small cities. Since the consumption
choice set is larger in a large city, one individual could obtain a higher utility level given
the same income [9]. Suppose every individual consumes two goods, and the quantity of
the consumption is x1 and x2, respectively. Let good one be non-tradable, due to extremely
high shipping costs, so individuals can only buy good one that is produced in the local
city. Good two has no shipping costs, and every consumer can access good two, which is
produced anywhere. City size enhances the consumption amenities for good one by, for
instance, providing a larger number of varieties. So, at a given level of x1, the marginal
utility of consuming good one increases with city size, which suggests:

∂MU1/∂L > 0 (1)

where L represents city size. Since city size does not affect the consumption amenities for
good two, we have ∂MU2/∂L = 0.

A consumer’s optimal choice must satisfy the condition MU1/MU2 = p1/p2, where
p1 and p2 denote the price of good one and good two, respectively. Combined with (1),
this condition suggests that individuals living in larger cities consume more of good one,
i.e., ∂x1/∂L > 0. If city size does not change prices, it should also increase a consumer’s
expenditure on good one:

∂p1x1/∂L > 0 (2)

We believe that it is not unrealistic to assume the independency between city size and
prices. From a theoretical point of view, although larger cities may bring more expensive
goods and services, due to higher prices for housing and real estate, larger cities may also
generate a stronger pro-competitive effect that lowers the prices of goods [30]. Empirical
evidence, though handful, finds a very weak relationship between city size and prices.
Simon and Love [31] used the average price for 193 individual goods and services from
38 U.S. metropolitan areas in 1971 and found the estimated price elasticity has a median
value of 0.7 percent and a range between −2.1 percent and 6.4 percent. Some papers, includ-
ing that by Albouy [32], suggest that consumer prices rise with city size. However, these
estimates may be higher than the true values because of the three types of heterogeneity
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biases: (1) larger cities may have better varieties (e.g., brand); (2) larger cities may have
more high-amenity stores (e.g., nicer shopping experiences); and (3) customers in larger
cities may search less intensely for the lowest price (e.g., rich people spend less time on
searching for discounts) [15]. Following the correction of these three biases, Handbury and
Weinstein [15] found almost no relationship between city size and prices in grocery stores,
since the estimated price elasticity is only 0.6 percent.

Second, the influence of city size on household consumption can be commonly linked
to changes in income. Income is probably the most important driving force for urban
household consumption. Rising income not only increases funds available for purchasing
consumer goods and services, but it can also increase the demand for high-quality and tasty
consumer products [33]. Rappaport [34] found that the rise in real income results in the
increased household demand for luxury goods, such as meals in gourmet restaurants and
live performances, which are more plentiful in large cities. Costa [35] argued that people
spend more on travel and tourism as income increases. Thompson and Tinsley [36] revealed
that income is statistically significant and positively related to household expenditure on
recreation (including spending on vacation, club dues, sporting and tickets for sporting
and movies) among 104 households in South Carolina, in the period from 1955 to 1975.
Davies and Mangan [37] found a positive effect of income on household hotel and holiday
expenditures. Huang and Gale [38] used Chinese food consumption and expenditure
surveys for urban households from 2002 to 2005 and contended that, as household incomes
increase, Chinese consumers demand not only a great quantity of food but also higher food
quality with high unit values (nutritional content and perceived safety) at all income levels.
Households in large cities generally have a higher income than households in smaller
cities [39]. Since city size affects household income, it is reasonable to expect city size also
affects the consumption patterns of urban households.

Third, household consumption is traditionally modelled as a function of household
income and preferences. However, it can also be influenced by the consumption behavior of
peers. An increasing number of economic studies provide empirical evidence about social
interaction or peer effects in consumption. For instance, Kuhn et al. [40] employed a natural
experiment associated with the Dutch postcode lottery (PCL) to explore social spillovers
in household car consumption and provided empirical evidence on social interaction
effects on consumption. Moretti [41] found that social learning and peer effects exist in
the household consumption of movies. For three reasons, peer effects or social interaction
in consumption are stronger in larger metropolitan areas [42]. First, large cities offer a
wide variety of places for social interactions, such as museums, restaurants, bars, movie
theaters and concert halls. In addition, urban density generates low transport costs and
facilitates social contact. As city size grows, people interact more intensely with each
other [9]. Glaeser and Sacerdote [43] asserted that individuals who reside in large cities are
more likely to socialize with their neighbors. Rorck [17] argued that people interact with
their friends more when they live in large cities. Second, Schlapfer et al. [44] contended
that large cities facilitate the diffusion of information and exchanging ideas, and the total
number of contacts and the total communication activity grow superlinearly with city size.
Third, people who live in bigger cities are more likely to have a larger social network. The
greater size of social networks is, the greater volume of human interaction. Arun, Annim
and Arun [45] found that Indian households participating in social networks, improve their
consumption levels.

Fourth, social media and adverting contribute to shaping consumer preferences and
choices [46]. Since we cannot simply extract spatial distance from its entanglement with
the other three dimensions of distance (temporal distance, social distance and hypothetical
distance) [47], household consumers are more exposed to international and modern ad-
vertising strategies in larger urban markets. TV, radio and billboard advertising can reach
more people in large cities. Advertising and social media in larger cities increase brand and
modern lifestyle exposure to urban households and could result in the high consumption
of luxury goods and entertainment services. Kearney [48] found that a greater access to
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modern international mass media has a significant effect on household food consumption
and results in the consumption of many types of Western-style foods.

4. Methods, Data and Variables
4.1. Empirical Methods

Based on this theoretical framework, we examined the effects of city size on the
expenditure of non-tradable goods, by estimating the following model:

Expi = α∗City Sizei + Xiβ+ εi (3)

where Expi denotes the log of household i’s consumption expenditure on a non-tradable
good or service; City Sizei measures the log size of the city where household i lives;
Xi is a row vector representing household demographic characteristics variables. The
key coefficient is α, which is expected to be positive and significant if city size raises
consumption amenities.

4.2. Data Sources

We used a survey data at the household level from the China Household Finance
Survey (CHFS) in 2011, 2013 and 2015. This dataset contains detailed information on
various expenditures, income, employment status, demographic characteristics, etc. The
baseline survey was directed by the Survey and Research Center for China Household
Finance at the Southwestern University of Finance and Economics. The survey employed
a stratified three-stage Probability Proportional to Size (PPS) random sampling design,
and hence collected quite representative samples.1 In every round of the survey, they not
only revisited former households but also incorporated additional new households. In
the first year of 2011, included in the survey were 8438 households; in 2013, it included
28,000 households; and in 2015, it had 40,000 households. Since we only had location
information for those households surveyed in 2011, we could not use the new households
that entered the survey in 2013 and 2015. As a result, the panel data that we finally used
included 8438 households in 2011, approximately 7000 (that were interviewed for the
second time) in 2013, and approximately 6000 (that were interviewed for the third time)
in 2015.

We examined five types of household expenditure on non-tradable goods and services.
The first was eating in restaurants. The second was entertainment, including household
expenditure on books, newspapers, magazines, cinemas, theaters, dancing halls and in-
ternet bars. While some goods, such as books and magazines are tradable, many of them
(e.g., cinemas and theaters) are non-tradable and likely cost more money. The third was
housekeeping services, including household expenditures on baby-sitters, drivers, cleaners,
plumbers, etc. The fourth was health and fitness, including household expenditure on
the gym, swimming and health products, but excluding medical care. Although health
products, such as vitamins are usually tradable goods, a significant number of non-tradable
services, such as the gym and swimming are reflected in this category. The fifth was clothes.
While they are tradable goods, their special retail stores are non-tradable.

We measured city size as follows.2 For the city proper of prefecture cities and county-
level cities, we used a total population of its urban district (chengqu) to measure its city size.
The urban district covers most of the urban areas and excludes most of the rural areas in
the city proper. The data came from China Urban Statistical Yearbook. For counties, we
used a total population of its county seat (xiancheng), which covers most of the urban areas
and excludes most of the rural areas in a county. The data source was the China County
Seat Statistical Yearbook [49].

4.3. Summary Statistics

We report the descriptive statistics for household consumption, household charac-
teristics and city size in Table 1. Among the five expenditures we examined, households
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spend more than CNY 200, per month, on health and fitness (medical care not included),
restaurants and clothes, which account for approximately 5 percent of the average house-
hold income per month. Households spend much less on entertainment and housekeeping
services, only CNY 51 and CNY 25, per month. At the mean level, a household earns about
CNY 62.3 thousand, per year, and has 3.6 members. For all household heads, 78.1 percent
are male, the average age is 52, the average education level is between middle school
and high school, 88 percent are married, 69.6 percent are employed, and 25.1 percent
work in agricultural production. The key regressor, city size, ranged from 31 thousand to
24.2 million people (Shanghai), and had a mean value of 2.98 million.

Table 1. Descriptive statistics.

Obs Mean Std. Dev. Min Max

Dependent variables: household expenditure (CNY) on
Restaurant per month 20,653 284.398 1321.552 0 100,000
Entertainment per month 20,821 51.036 337.361 0 25,000
Housekeeping services per month 21,001 25.382 419.453 0 30,000
Health and fitness per month 15,246 354.159 1965.649 0 100,000
Clothes, whole year 20,349 2459.449 4416.769 0 159,092

Independent variables
City population size (10,000) 21,037 297.790 627.804 3.102 2415.270
Household income (CNY), whole year 21,037 62,337.620 147,623.500 −1,000,000 5,000,000
Household size 21,037 3.578 1.626 1 18
Household head is male 21,037 0.781 0.413 0 1
Age of household head 21,035 52.152 13.762 18 113
Nine levels of education attainment 20,949 3.368 1.625 1 9
Household head is married 21,037 0.880 0.325 0 1
Household head has a job 21,037 0.696 0.460 0 1
Household head works on agricultural production 21,037 0.251 0.434 0 1
Average temperature in January 2008 21,037 −1.229 8.199 −20.538 14.202
Average temperature in July 2008 21,037 25.605 2.914 14.589 30.819
Precipitation in 2008 21,037 1003.893 494.982 285 2346

5. Results
5.1. Main Results

Table 2 reports the results of the OLS regression of household expenditures on city
size. The results had strong correlations for all of five consumption categories. Household
expenditures on restaurants and entertainment have the strongest correlation with city
size, while housekeeping expenditure has the lowest correlation. The results imply that
residents in larger cities have higher expenditures on goods and services that can facilitate
social interaction, such as restaurants and entertainment.

Table 2. The effect of city size on household expenditures; bivariate regressions.

Restaurants Entertainment Housekeeping Health and Fitness Clothes

Log
(city size)

0.4528 0.3904 0.0847 0.2595 0.2272
(0.0886) *** (0.0460) *** (0.0347) ** (0.0532) *** (0.0526) ***

Controls NO NO NO NO NO
Obs. 20,653 20,821 21,001 15,246 20,349
R2 0.0490 0.0750 0.0169 0.0241 0.0156

Note: in parentheses are the robust standard errors clustered at the city level; ** denotes statistical significance at
5 percent level, and *** at 1 percent level.

Then, we included the control variables that may affect household consumption
and estimated Equation (3). The control variables included (1) the income and size of
households; (2) gender, educational attainment, marriage status, employment status and
whether working in an agricultural job, all related to the household head; and (3) the
average temperature in January and July of 2008, and precipitation of 2010, in the local
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city as well as year, dummies. We controlled the first two variables because they could
be influenced by city size. We controlled temperature and precipitation because they can
affect household consumption by changing people’s habits and outdoor activities, but they
also affect city size since the weather might be incorporated into immigration decisions.

The estimated results in Table 3 suggest the following findings. First, the explanatory
power of our empirical model expanded significantly. The R2 for restaurants, entertainment
and clothes rose from 2–7 percent in Table 2 to 21–37 percent in Table 3. Second, city size
coefficients shrunk significantly, compared to Table 2. The coefficient of city size dropped
by approximately 60 percent for clothes, 50 percent for health and fitness, and 40 percent
for restaurants, entertainment and housekeeping services. This might indicate that factors,
such as household income and size, strongly influence expenditures on clothes and health
and fitness. Third, city size still has positive and statistically significant coefficients. The
elasticity of household expenditure with respect to city size ranged between 5 percent
(for housekeeping) and 28 percent (for restaurants). For every 1% increase in city size,
household expenditures on restaurants increase by about 27.8%, household expenditures
on entertainment increase by about 23.6%, household expenditures on housekeeping
increase by about 5.2%, household expenditures on health and fitness increase by about
13% and household expenditures on clothes increase by about 9.5%. Fourth, the effect of
city size on expenditures on out-of-home activities was stronger. The elasticity of household
expenditure on restaurants and entertainment with respect to city size, is larger than that
of household expenditures on housekeeping, health and fitness and clothes. The results are
in line with the theoretical and empirical studies that indicate that large cities can facilitate
social interaction and households in large cities visit bars, restaurants, cinemas, theatres
and museums more frequently [9,17].

Table 3. Effect of city size on household expenditures; control variables are included.

Restaurants Entertainment Housekeeping Health and Fitness Clothes

Log
(city size)

0.2779 0.2360 0.0524 0.1306 0.0953
(0.0496) *** (0.0252) *** (0.0216) ** (0.0364) *** (0.0336) ***

Controls YES YES YES YES YES
Obs. 20,563 20,731 20,911 15,161 20,259
R2 0.2155 0.3743 0.0433 0.0622 0.2628

Note: Control variables include household income, household size, gender of the household head, education
level of the household head, marriage status, employment status of the household head, agricultural job, January
temperature, July temperature, rainfall and year fixed effects. In parentheses are the robust standard errors
clustered at the city level; ** denotes statistical significance at 5 percent level, and *** at 1 percent level.

5.2. Robustness Check

The robustness check addresses the econometric issue related to censored data and
the potential endogeneity of the city size.

5.2.1. Tobit Model Estimates

OLS estimation may be inconsistent because the survey data on household expenditure
is left-censored to zero. There is a significant portion of households with zero expenditure
on different types of consumption. Therefore, the Tobit model is more appropriate to
address this issue, as the presence of zero expenditures on consumption is regarded as
an optimal choice made by households. For example, a household spends nothing on
entertainment, because zero expenditure is optimal for that household. The Tobit model
assumes a single decision-making process through which households choose the level of
expenditure to maximize their welfare. Zero expenditure represents a corner solution to a
constrained utility maximization problem, in which the preference for consumption is so
low that spending nothing is the best for the household. Table 4 reports the results of the
estimation of the Tobit model. The findings for the positive relationship between city size
and household consumption expenditures were rather robust. The coefficients of city size
were all positive and statistically significant for all five household expenditures.
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Table 4. Tobit model estimates on the effect of city size on household expenditures; control variables
are included.

Restaurants Entertainment Housekeeping Health and Fitness Clothes

Log
(city size)

168.9014 48.5937 316.4280 331.3877 260.0742
(36.3043) *** (9.1647) *** (116.7158) *** (99.0857) *** (85.9781) ***

Controls YES YES YES YES YES
Obs. 20,563 20,731 20,911 15,161 20,259
Log

pseudolikelihood −80,492.857 −62,674.998 −6681.450 −30,423.693 −175,661.390

Controls YES YES YES YES YES

Note: Control variables include household income, household size, gender of the household head, education
level of the household head, marriage status, employment status of the household head, agricultural job, January
temperature, July temperature, rainfall and year fixed effects. In parentheses are the robust standard errors
clustered at the city level; and *** denotes statistical significance at 1 percent level.

5.2.2. IV 2SLS Estimates

The second issue is related to the endogeneity of the city size to household consump-
tion expenditures, due to the simultaneity bias or reversing causality. There may be omitted
variables and unobserved factors that influence both city size and household consumption
expenditures; hence, the city size variable may be correlated with the error term. In addi-
tion, it is possible that households that originally had a high consumption demand and
expenditure were more likely to be located in large cities with high consumption amenities,
leading to the reverse causality. Therefore, the previous estimates may overestimate the
effects of city size because this variable could be endogenous.

To fix this problem, we found an instrumental variable for city size and used the
two-stage least square estimator (2SLS). We selected city size 25 years ago (in 1986, 1988,
and 1990), as the instrument. The city size in 1986–1990 and 2011–2015 should be strongly
correlated, due to the persistence of the distribution of city size over time [50]. The
instrument should be exogenous to the omitted variables that are correlated with city size
in 2011–2015, such as people’s preferences and tastes, for the following reasons. First, most
households in China in the 1980s were relatively low-income. It made the consumption
amenities of cities not important as they were usually related to luxury goods. Second, the
hukou system in the 1980s strongly prohibited migration across cities, so that households
that strongly preferred consumption amenities in large cities had considerable difficulties
to move. Third, China, in the 1980s was dominated by a planning economy, but in the
2010s, it was dominated by a market economy. As local economies were fundamentally
reshaped during the past three decades, the omitted factors in the error term that influenced
household consumption in the 2010s should be uncorrelated with city size in the 1980s.

Table 5 reports the results of the IV 2SLS estimates. First, the results substantiate the
main findings for the positive effect of city size on household consumption expenditures
for restaurants, entertainment, health and fitness and clothes. However, it shows that
the coefficients of city size became lower than those from the OLS estimates. Comparing
Tables 3 and 5, we find that the coefficient drops from 27.8 percent to 20.2 percent for
restaurants, from 23.6 percent to 20.7 percent for entertainment, from 13.1 percent to
8.5 percent for health and fitness and from 9.5 percent to 6.3 percent for clothes. The impact
on the estimates is consistent with our expectation that the IV 2SLS estimates will help to
reduce the upward bias in the OLS estimates. Second, the coefficient becomes insignificant
for housekeeping services. It implies that consumption amenities provided by city size
may not exist for this sector. Possible reasons include that variety is not important for
housekeeping services that perform similar tasks and have small-scale economies.
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Table 5. IV 2SLS estimates on the effect of city size on household expenditures; control variables
are included.

IV 2SLS Restaurants Entertainment Housekeeping Health and Fitness Clothes

Log
(city size)

0.2017 0.2070 0.0164 0.0848 0.0625
(0.0454) *** (0.0242) *** (0.0149) (0.0327) *** (0.0336) *

Controls YES YES YES YES YES
Obs. 20,563 20,731 20,911 15,161 20,259

Underidentification
test: Chi-sq(1)

25.947 26.030 25.999 26.179 26.124
0.0000 0.0000 0.0000 0.0000 0.0000

Weak IV test 597.103 598.116 598.605 531.966 598.247
Controls YES YES YES YES YES

Note: Control variables include household income, household size, gender of the household head, education
level of the household head, marriage status, employment status of the household head, agricultural job, January
temperature, July temperature, rainfall and year fixed effects. In parentheses are the robust standard errors
clustered at the city level; * denotes statistical significance at 10 percent level, and *** at 1 percent level.

6. Discussion

First, the results provide some evidence of agglomeration economies in consumption.
The results are in line with the theoretic expectation that households in larger cities enjoy
higher consumption amenities, and thus ceteris paribus consume more. In contrast with
Glaeser and Gottlieb [11] and Borck [17], who found evidence that residents in larger cities
may visit concerts, restaurants, museums and movies more frequently, the significantly
positive coefficients of city size on household consumption expenditures in this study can
be interpreted as direct evidence on agglomeration economies in consumption. Second,
the results also highlight the potential importance of agglomeration economies in social
interaction. Glaeser et al. [9] argued that one of the main advantages of cities is social
interaction and face-to-face contact among people. The results of this study indicate that
the positive effect of city size on household consumption expenditures on restaurants is
stronger than the effect on spending on in-home activities, such as housekeeping. Therefore,
it is plausible to believe that residents in large cities have a relatively high demand for
goods and services that can facilitate social interaction.

In addition, the evidence on agglomeration economies in consumption provides
another explanation for the divergent growth of large cities in China [51]. Agglomeration
economies in consumption imply a positive relationship between amenity levels and
population growth [9,20]. Similar to many other developing countries, large cities are
the preferred destinations of rural-city migration during the rapid urbanization in China,
as large cities have high amenities, attracting businesses, workers and consumers. An
individual can be both more productive and enjoy better consumption amenities, in terms
of both quality and quantity, in large cities. The divergent growth of large cities in China
may continue into the next one or two decades.

7. Conclusions and Policy Implications
7.1. Conclusions

Although many empirical studies look at the differences in the consumption patterns
between rural and urban households, little is known about the impact of urban size on
household consumption. This study directly contributed to the emerging literature on
agglomeration economies in consumption. Using the Chinese household survey dataset
that covers 85 cities from 2011 to 2015, this paper investigated whether larger cities provide
better consumption amenities for non-tradable goods and services. We found strong
empirical evidence that city size increases the household consumption of restaurants,
entertainment, health and fitness, and clothes using different estimation methods. This
evidence is consistent with the hypothesis that large cities can enhance consumption.

The nature of the data limited the analysis of this study. Different categories of
household expenditures may be influenced by similar unobserved factors, which leads to a
loss of efficiency of the OLS estimation. However, the limitations of the available control
variables and difficulties in satisfying identification conditions, make it unfeasible to apply
econometric models, such as seemingly unrelated regression or simultaneous equation
models. In addition, we noted that missing the variable of housing price in the empirical
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model might make the effects of the city size smaller than the true values. Future research
may shed more light on this topic by using different data.

7.2. Policy Implications

The results point to the potential importance of large cities in enhancing consumption
and social interaction. While larger cities in China seem more productive, they can also
facilitate consumption. Both workers and consumers can benefit from co-locating with
each other through agglomeration economies in both production and consumption. When
people migrate from rural to urban areas, changes do occur in their consumption patterns.
Urban centers are becoming the larger drivers of future economic growth and consumer
spending. The mass migration of Chinese households from rural to urban areas has
influenced Chinese aggregate consumption growth. Thus, current urbanization strategies
in China that encourage rural–urban migration to smaller cities and limit migration to
large cities may lead to welfare loss from both the production and consumption sides. A
more market-driven urbanization process would be more efficient. To meet the growing
demands of new city consumers and stimulate future urban growth, urban policymakers
need to implement creative development strategies and offer a great variety of consumption
amenities, such as art and cultural events.
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Notes
1 In 2011, for instance, in the first stage, 2585 counties/districts in 28 provinces (except Tibet, Xinjiang and Inner Mongolia) were

divided into 10 groups, based on the per capita GDP, and eight counties/districts were randomly selected from each group. In
the second stage, four communities were randomly selected from each county/district, based on the urban resident ratios. In
the third stage, households were randomly drawn from each community, based on the local average housing price. The overall
refusal rate was 11.6%, with a refusal rate of 16.5% in urban areas and 3.2% in rural areas. Detailed information about this project
can be found at http://www.chfsdata.org/ (20 May 2017) and Gan et al. [49].

2 The order of China’s administrative units is (1) central government, (2) provinces, (3) prefecture cities, and (4) county-level cities
and counties. A prefecture city has its own city proper, and may include some county-level cities and/or counties. The city
proper of the prefecture cities and downtown of county-level cities and counties are approximately a unified labor market, but
their administrative boundaries cover not only urban areas, but also broad rural areas.
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