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The paper aims to provide a complete picture of the spatial distribution of industries in China, a country
which is presently undergoing a transition from a planned economy to a market economy. It also seeks to
explore the reasons behind that distribution. We employ the negative exponential function to analyze
the spatial distribution of 57 economic sectors in Beijing. Comparison of the preferred location of each
sector can reveal the overall industrial spatial pattern, which functions as a spatial reﬂection of the inﬂuence of the government and the market on economic activities. The ﬁndings of the study suggest that
the governmental force is more powerful than the market force in the urban core, although the overall
spatial distribution of industries is found to comply with the laws of the market economy. The power of
the government and the market also shape the industrial spatial pattern in other Chinese cities, in ways
that are similar to the case of Beijing.
© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction
The spatial distribution of the activities of various economic
sectors lies at the very heart of theories of urban spatial structure.
The concentric model, developed by Burgess, describes urban space
in terms of a series of concentric rings, which radiate out from the
central business district to include the factory zone, the workingclass zone, the better housing zone, and ﬁnally the commuters'
zone. The monocentric city model, which is rooted in von Thunen's
model of agricultural land and which was further developed by
Alonso, Muth, and Mills in the 1960s, depicts a similar land-use
pattern of rings and is similarly based on ideas of market equilibrium. The common basis of these theories lies in their assumption
of the existence of a competitive market. These theories have been
widely used in Western countries and have been proven to have
explanatory power; however, the applicability of these theories to
cities in a transitional economy such as China's is yet to be decided.
China is presently undergoing a transition from a planned
economy to a market economy, and political and administrative
powers currently exert as much inﬂuence on the country's socio-

* Corresponding author.
E-mail addresses: lijm.12b@igsnrr.ac.cn (J. Li), zhangwz@igsnrr.ac.cn (W. Zhang),
chenhongxiasff@163.com (H. Chen), yujh@igsnrr.ac.cn (J. Yu).
http://dx.doi.org/10.1016/j.habitatint.2015.05.004
0197-3975/© 2015 Elsevier Ltd. All rights reserved.

economic development as the market does. Many scholars have
recognized this and have subsequently begun to pay more attention to the roles played by institutions when studying Chinese issues. Tisdell (2009), for instance, emphasizes the importance of
taking political and social settings into account when attempting to
understand China's development, given that the nation's political
system has changed so little in comparison with the major changes
experienced by the economic system. Other empirical studies have
also focused on the inﬂuence exerted by the transitional economy
on the transformation of socio-spatial structure and land use (Ma,
2002; Wu & Yeh, 1997).
Current studies of Beijing's urban spatial structure tend to
focus on issues of suburbanization, population densities, and
housing and land prices (Ding, 2004; Li, 2000; Zhou & Ma, 2000).
Far fewer studies, however, have attempted to shed light on the
locations of industrial sector activities (Liu, Han, & O'Connor,
2013; Ren & Sun, 2012), an omission which is probably due to
the lack of precise location data for ﬁrms. The spatial distribution
of industries is typical of the spatial distribution of many other
land uses in that it is greatly affected by both market forces and
by government interventions. The industrial spatial pattern of a
city can thus be understood as the spatial reﬂection of the economic activities which occur there, economic activities which in
turn are affected signiﬁcantly by the dual powers of the government and the market. In attempting to reveal the dual
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inﬂuence of government and market forces on the urban spatial
structure of Beijing and the activities which compose it, this
paper therefore choses to so speciﬁcally from the perspective of
industrial space.
The paper is organized as follows. The following section reviews
the major theories that can be deployed to explain the location of
the activities of speciﬁc industrial sectors and industrial production
as a whole. Section 3 deﬁnes the study area, and introduces the data
and methodology used in this study. Section 4 sets out an empirical
analysis of intra-urban ﬁrm locations; the spatial pattern of industrial sectors in their distribution within the urban area of Beijing
(as derived by the analysis) is also described here. Section 5 discusses the major factors that affect industrial location choice and
land use. Finally, Section 6 discusses the impact of this pattern on
Beijing and on other Chinese cities.
2. Theory: the spatial distribution of industries
Burgess's concentric zone model is one of the earliest theoretical models to explain urban land-use structure. Based on a
study of Chicago, the model describes the spatial arrangement of
businesses, industries, and residential districts in a city as the
result of competition amongst, invasion by, and succession of
different land uses. While it is recognized that the concentric zone
model is an ideal type rather than a representation of reality
(Pacione, 2005), scholars who disagree with the concentric zone
model and attempt to ﬁnd alternative patterns are forced to
recognize the prevailing popularity of this model (Dear, 2002).
The model has been repeatedly tested in Western cities such as
Chicago (Greene & Pick, 2011), as well as in cities in less developed
countries such as Beijing (Gu, Wang, & Liu, 2005; Tian, Wu, &
Yang, 2010; Xiao et al., 2008).
The other important model that is used to interpret urban
spatial structure is the monocentric model, which serves as the
foundation of all spatial analysis of urban structure. In comparison
to Burgess's concentric model, the monocentric model is built in a
more rigorous manner, in accordance with neoclassical economic
theories. Nevertheless, the monocentric model also emphasizes the
competitive relationship between economic activities and derives
similar annular patterns with respect to urban land use. The model
fully recognizes the inﬂuence of market forces on the formation of
urban spatial structure. Based on the bid rent theory (Alonso,
1960a; 1960b; 1964), land use and land price are thereby determined on the basis of the economic activities that will pay the
highest price. The model essentially translates multiple targets of
each activity into two dimensions: the cost of land, and distance
from the Central Business District (CBD). The bid rent curve of each
economic sector emerges as the result of the tradeoff between the
cost of land in a given location and the transport cost from that
location to the CBD. Owing to differences in production and
transport rates, each economic sector produces a speciﬁc bid rent
curve. Those activities with a more steeply sloped and more highly
intercepted bid rent curve are those which win locations that are
closer to the CBD. If individual activities are ranked by the steepness
of their bid rent curves, all urban sites are occupied by the industry
paying the highest rent, and thus urban land is used efﬁciently
(Balchin, Bull, Kieve, & Balchin, 1995; Fujita, 1986; Jones et al.,
1991). As a result, the model describes a theoretical urban spatial
structure in which business activities concentrate in the city center,
housing locates in suburban areas, heavy manufacturing ﬁrms
spread out on the outskirts of a city, and agricultural uses occupy
the outermost regions. Notably, the kind of urban space derived
from the monocentric model is a continuous (rather than discrete)
space, made up of various land uses.
A large number of empirical studies have provided evidence in

support of the interpretive power of the monocentric model.
However, while most of the literature has examined negatively
sloped residential land and housing prices, fewer studies have
focused on the spatial distribution of activities undertaken within
a speciﬁc industrial sector, and even fewer studies have examined
the entire list of all the industrial sectors. This is probably due to a
lack of data. For example, Chudzynska (1981) and Riley (1997),
who independently undertook studies of the spatial structure of
the retail industry in Warszawa and Lodz respectively, both found
an annular pattern in the distribution of retail-sector activities,
wherein higher-order activities tended to locate in the city center
and lower-order activities in the periphery. Similarly, Scott (1967)
also argued that the monocentric model was able to describe the
organization of retail activities in London. A number of studies
have provided evidence that the bid rent model is also applicable
in relation to the hotel and ofﬁce sectors (Dunse, Jones, Brown, &
Fraser, 2005; Egan & Nield, 2000). The model therefore successfully explains the distribution of a range of different industrial
activities (Anas, Arnott, & Small, 1998; Sivitanidou, 1996). To the
author's knowledge, however, few studies have examined the
spatial distribution of activities associated with all of the sectors
that make up industrial production in one urban area.
The classical model has also been criticized for not taking other
critical factors into account. Many scholars have argued that nonmarket factors e including street networks, arterial routes, planning regulations such as land-use and building height controls,
morphological barriers, congestion and pollution, etc. e exert an
undeniable inﬂuence on the spatial distribution of economic activities (Archer & Smith, 2003; Bertaud & Brueckner, 2005; Brown,
1993; Ellson & McDermott, 1987; Grimaud, 1989; Hills & Schleicher,
2010; Hsu & Guo, 2001; Peiser, 1987). Under the inﬂuence of these
factors, the spatial distribution of industrial activities hardly resembles that predicted by the monocentric model; moreover, the
urban space they produce is, in reality, not smooth but rather
characterized by subsidiary peaks. In polycentric cities, even positive rent gradients can exist (Cropper & Gordon, 1991; Dubin &
Sung, 1987; Richardson, 1977).
In the transitional economy, which is characterized by the
coexistence of government power and market power (Wu & Yeh,
1999), political power and institutional settings are considered to
exert at least equal, if not greater, inﬂuence than market forces on
the formation of urban spatial structure. For example, in Russia, due
to the occupation of prime central locations by industrial uses,
people live in suburban high-rise residential buildings, leading to a
positive population density gradient (Bertaud & Renaud, 1997). In
China, since the PRC was established in 1949, national and local
industrial policies have also strongly shaped the spatial distribution
of industry in urban areas. In the 1950s, the Soviet Union implemented 156 major industrial projects, which formed not only the
country's industrial framework but also the industrial spatial
structure for the cities involved. In the 1960s, China experienced a
severe period of resource and material scarcity, and under the national strategy of “production ﬁrst, living conditions second,” land
in central locations was mostly occupied by state-owned
manufacturing ﬁrms (Cheng, Boerboom, & Geertman, 2012). Until
the late 1980s, when the country experienced a decade of economic
reform, the market started to play a role in resource allocation and
in determining prices (although government interventions
remained pivotal in promoting economic development and inﬂuencing industrial development). Since the 1990s, many large Chinese cities have undergone processes of industrial decentralization,
which has occurred through the implementation of government
policies, namely “retire the secondary industries and advance the
tertiary industries” (tui er jin san) and “vacating the cage (land) to
change the bird (upgrade industries)” (teng long huan niao) (Feng &
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Zhou, 2005; Ye, 2011, 2014).
Meanwhile, scholars and government ofﬁcials in China have
gradually come to recognize the economic inefﬁciency of cities
without a Central Business District (CBD) or industrial concentration; in response to this realization, local governments have
begun to invest heavily in old downtown regeneration and CBD
construction, as well as in industrial park development. In fact,
these two processes e the regeneration of old downtowns and the
construction of industrial parks and development zones in the
suburbs e should be seen as being complementary. Local governments construct the latter (and give them preferential tax
status) because they want manufacturing enterprises to relocate
from the inner city to the suburbs, instead of moving out of the
city. Current studies prove that this strategy works to the extent
that these development zones act as an important factor in the
industrial location in the intra-city areas (Huang & Wei, 2014;
Wei, Leung, Li, & Pan, 2008; Wu, 1999; Wu & Radbone, 2005),
attracting a large number of enterprises and dramatically changing the industrial spatial pattern of Chinese cities (Shi & Huang,
2012; Yeup & Zhang, 2008). Addressing the Beijing context more
speciﬁcally, Feng, Zhou, and Wu (2008) consider the development
zones to be a signiﬁcant factor in the industrial urbanization of the
capital. More recently, another trend in the form of new administration center development is evident across the country. When
government buildings are relocated to a more suburban location,
businesses, housing, and certain industrial uses tend to follow,
while other land uses stay in previous locations. In all of these
cases, the spatial distribution of industrial activities is affected
(Wang, Kundu, & Chen, 2010).
As the political center of China and as a city that is undergoing
dramatic changes, Beijing has attracted a lot research interest. Some
of the hottest topics addressed by scholars in recent years include
suburbanization, the development of commercial and housing
markets, land expansion and urban sprawl, and social and spatial
structure change (Ding, 2004; Feng et al., 2008; Li, 2000; Wong &
Zhao, 1999; Wu & Phelps, 2011; Zhou & Ma, 2000). Relatively
fewer studies have focused on industrial development and its
spatial arrangement (Gao et al.; 2014; Liu et al., 2013; Ren & Sun,
2012), and these studies draw their conclusions mainly from case
studies and are often focused on one single sector. One important
question therefore remains unexamined: what is the spatial distribution of all industrial activity in Beijing? This paper tries to
contribute to both answering this question and to investigate the
reasons behind current patterns.

& Zhang, 2007; Tan, Li, Xie & Lu, 2005). In 1988, the Zhongguancun Science Park (ZSP) was initiated between the Third and
Fourth Ring Roads in order to develop the information and telecommunication technology sectors (ICT). Since then, sub-parks of
the ZSP have been constructed in all of Beijing's new towns, so the
ZSP have spreaded out over all of Beijing. In the 1990s, the Beijing
Economic and Technological Development Area (BDA) was
established in Yizhuang, which was a small town far from city
center. From then on, the Beijing municipality approved CBD and a
series of industrial parks, like Fengtai industrial park (ZSP) and
Dianzicheng. Fig. 1 shows the spatial distribution of these development zones and new towns in Beijing.
Whilst some scholars began to argue that Beijing had become
a polycentric city (Ma, 2004), the monocentric model still
worked in Beijing, with the distance to Tiananmen Square
fundamentally inﬂuencing both the price of land and population
densities (Zheng & Kahnm, 2007). The Beijing metropolitan area
is divided into 22 ring zones, determined in accordance with
their distance from the city center (a new ring starts every 5 km).
The space of each ring, which together stretch more than 100 km
from the city center, is regarded as one area. The area within the
Fifth Ring Road is divided by another set of ring roads. The ring
road system has played an important role in shaping Beijing's
urban space, and in particular it has inﬂuenced the distribution
of industrial activities in the city, in concert with a range of
regulatory policies and plans e for example, as was the case in
2000, when the City published an ofﬁcial document requiring all
industrial enterprises located inside the Fourth Ring Road to
gradually move out.
Two simple curves describe the general spatial distribution of
the manufacturing and service industries in Beijing (these are
shown in Fig. 2). The slopes of both curves become positive at a
distance of between 60 and 70 kms from the city center, which is
followed by a gradual decline in the number of enterprises as the
distance from the center increases. The subsequent points at which
the curve adopts a positive gradient mark the location of other city
centers (Craig & Ng, 2001). Outside of the 60-km radius, the
manufacturing and service industries only locate in Beijing's outer
suburbs and counties, such as Yangqing and Miyun. Because within
this study we aimed to draw a complete picture of the spatial
distribution of industry within one city, this research primarily
addresses the area within a 60-km radius of the city center.

3. Study area, data, and method

This study employed two unique data sets. The ﬁrst data set, a
plant-level data set, detailed all enterprises registered with the
Beijing Administration for Industry and Commerce in 2010. The
data set covers 57 sectors and a total of 540,698 enterprises (43,102
manufacturing enterprises and 457,569 service enterprises). The 57
sectors consist of 27 manufacturing sectors and 30 service sectors;
social service sectors such as electricity, gas, and sanitary services,
zoos, schools, and hospitals are not included. For each sector, the
number of enterprises ranged from 200 (in the railroad transportation industry) to 113,713 (in the technology promotion services), with an average number of 9000 enterprises. The second
data set included information on all land parcels that were leased to
developers by the Beijing Land Authority through open auction,
from 1992 to 2010. This latter data set was helpful in understanding
the industrial spatial pattern in Beijing.

3.1. The study area
Beijing has been the national political center of China since the
Yuan dynasty (13th century), and now the city aims at becoming a
global city. In 2010, Beijing's gross domestic product (GDP) was
141.1 billion Yuan, with the service sector accounting for more
than 70% of that ﬁgure. In the same year, the city accommodated
19.61 million people in an area of 16,800 km2. Tiananmen Square
is usually considered to be the city center, with the Forbidden City
(the imperial palace of the Ming and Qing dynasties, from the 14th
century to the early 20th century) abutting the northern edge of
the square, and the Zhongnanhai (the old imperial garden which
now houses the headquarters of the Communist Party of China
and the State Council) also adjacent to the square. Urban development used to be conﬁned inside the Second Ring Road, which is
built on ruins of the old wall, however since the rapid urban
expansion of the 1990s and the construction of development
zones and new towns, this boundary has shifted (Jiang, Liu, Yuan,

3.2. Data

3.3. Method
Whilst many non-parametric estimation methods ﬁt the distribution of a given data precisely, it was difﬁcult to locate
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Fig. 1. The study area of Beijing.

Fig. 2. The spatial distribution of enterprises from the manufacturing and service industries.
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discrepancies between sectors in an analysis that required the
overlay of 61 graphs of the distribution of enterprises. It was
therefore considered reasonable to employ a suitable function to ﬁt
the data and generate parameters to analyze the characteristics of
each sector. As such, we employed the negative exponential function, originally developed by Colin Clark (1951) to study population
density. Arguing that this function would be best viewed as a
descriptive tool, Kemper and Schmenner (1974) applied it to
describe the distribution of manufacturing enterprises in ﬁve
metropolitan areas. In order to achieve comparability across the
different sectors, we calculated the share of the number of enterprises in each ring zone for every sector, and then employed the
negative exponential function in order to ﬁt the share. We also
compared the results of the negative exponential function with
those of a simple linear function, with the outcome of this comparison demonstrating that the former was better (the average RSquare was 0.862 and 0.827, respectively). The expression for the
function is:

nx ¼ n0 ebx
where nx is the share of the number of enterprises in sector n at
distance x from the sector center, n0 is the share in the zone with
the largest number of enterprises, and b is the slope of the ﬁtting
curve, indicating the rate of diminution of the share of the number
of enterprises with increasing distance from the industry center.
Calculating the share of the number of enterprises in a certain
zone for each sector provides an indication of that particular sector's location preference. The ﬁtting curve of a certain sector thus
demonstrates that sector's location preference within the entire
urban area. The zone with the largest share of enterprises from a
given sector e in other words, the zone that accommodates the
“center” for a given sector e is the most preferred location for that
sector.
Fitting the distribution of enterprises was complicated: few
enterprises in the manufacturing and service sectors were found to
be located within the innermost ring zone e in fact, no one sector is
concentrated there. Of the 57 centers analyzed, 3 manufacturing
sectors were found to have their centers in the area between Third
and Fourth Ring Roads, 10 sectors have centers located between the
Fourth and Fifth Ring Roads, 2 sectors have centers between 15 and
20 km from the city center, and 12 sectors have centers between 20
and 25 km from the city center. In addition, the centers of 14 service
sectors were located between the Second and Third Ring Roads, the
centers of 13 sectors were located between the Third and Fourth
Ring Roads, and the centers of 3 sectors were located between the
Fourth and Fifth Ring Roads. These results meant that one curve
could not adequately depict the spatial distribution, and that two
curves were in fact required in order to ﬁt each sector. The spatial
distribution of enterprises thus tended to ﬁrst increase, and then
decrease, as distance from the city center increased. As such, we
ﬁrst divided the urban space of the study area into two parts, using
the location of each sector's center, and then estimated two ﬁtting
curves to model the spatial distribution of these industries. The
difference between the slopes of these two ﬁtting curves reﬂects
the different characteristics of industrial development in two directions (one towards the city center, and the other towards the city
periphery). The negative exponential function was found to be
much better than a linear function in ﬁtting the spatial distribution
of enterprises in the area outside the zone accommodating the
industry's center. The average R-square of the negative exponential
function was up to 0.857, while the value of the linear function was
0.768. The following sections provide more detail with respect to
the estimations and ﬁndings.
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4. The spatial distribution of industrial sectors in Beijing
4.1. Manufacturing and building location
The results of the analysis revealed that 24 of the 27
manufacturing sectors considered in this study were clustered
outside of the Fourth Ring Road, while 27 of the 30 service sectors
were located within the Fourth Ring Road (inner urban area). In
addition, 74.47% of all manufacturing ﬁrms were found to be
located outside the Fourth Ring Road. This suggests a decentralized
and dispersed location pattern amongst most manufacturing sectors in Beijing. This ﬁnding is in accordance with other decentralization studies in Chinese cities (Zhou & Ma, 2000). Factors like
large land supply, low land prices, and improved transportation
could account for this industrial decentralization pattern. In addition, industrial polices like “retire the secondary industries while
advance the tertiary industries” (tui er jin san), which were
implemented since the 1990s, have also contributed to the decentralized industrial location pattern (Ye, 2014). Since the market
economy is still under development and the command economy
remains in many areas, government policies tend to be more
inﬂuential on ﬁrms' location choice (especially state-owned ﬁrms)
than the market factors (Wu & Phelps, 2011).
Four preferred locations for manufacturing sectors were discerned, based on the results of the study. Each of these four zones
has a leading industry: 3 high-tech industries are centered between
the Third and Fourth Ring Roads; machinery and equipment
manufacturing sectors are located between the Fourth and Fifth
Ring Road; and raw material processing are located in another two
zones. Beyond the discrepancy which can be noted among sectors
in terms of their most preferred location, the slopes of ﬁtting curves
are even more important in terms of showing differences in spatial
distribution. This is especially true for those sectors which are
centered in the same area. A ﬁtting curve with a large slope indicates that the industrial space is narrow and small in scope for a
particular sector. As such, a large b-value (b0 ) in this study means
that the industrial space of a given sector does not expand towards
the city center, but rather towards the urban periphery. That the
value of b þ b0 is positive in turn indicates that the industrial space
tends to expand towards the urban periphery and vice versa.
In contrast to most of manufacturing sectors centered outside
the Fourth Ring Road, the computer and communication equipment sector and the electric equipment sector were both found to
be concentrated inside the Fourth Ring Road, as Table 1 and Fig. 3
show. But the steep slope of their ﬁtting curves show that even
these high-tech manufacturing activities do not expand towards
the city center easily. The urban core area (that is, inside the Second
Ring Road) is, pursuant to the ﬁndings of this study, still not the
ideal place for manufacturing. More than one quarter of enterprises
engaged in the computer and communication equipment sector
and more than one ﬁfth of the enterprises engaged in the instruments and ofﬁce equipment sector were found to be concentrated in the area between Third and Fourth Ring Roads. The degree
of concentration of pharmaceutical industries was, however, found
to be low.
Most of sectors centered between the Fourth and Fifth Ring
Roads tended to extend to the urban periphery rather than to city
center, as shown in Table 2. The only sectors found to have larger b0
values were the printing and leather industries. In modern society,
nearly all economic activities require printing services; as such,
enterprises working within that sector are likely to be located
within the urban area. Given the small number of enterprises
engaged in the leather sector, this result is unlikely to indicate a
broader trend for industrial production as a whole. The number of
leather enterprises accounts for just 0.4% of the total number of
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Table 1
Fitting results for manufacturing sectors centered between the Third and Fourth Ring Roads.
Sector

n0

Computer and communication equipment
Instruments and ofﬁce equipment
Pharmaceutical industry

26.01%
22.18%
16.78%

b0

b

0.434
0.401
0.288

0.627
0.578
0.284

b þ b0

0.193
0.177
0.004

R Square
Exponential

Linear

0.970
0.960
0.871

0.857
0.891
0.892

Note: b for ﬁtting curves from industry centers to the city center; b0 for ﬁtting curves from industry centers to the urban periphery.

Fig. 3. Spatial distribution of manufacturing sectors centered between the Third and Fourth Ring Roads.

Table 2
Fitting results for manufacturing sectors centered between the Fourth and Fifth Ring Roads.
Sector

Beverages
Rubber industry
Transportation equipment
Apparel and other textile products
Industrial machinery and equipment
Electronics and other electric equipment
Special industry machinery
Leather and leather products
Textile mill products
Printing services

b

11.02%
13.28%
19.61%
25.65%
13.72%
16.81%
16.56%
15.47%
10.63%
14.01%

0.616
0.6
0.528
0.439
0.41
0.406
0.346
0.208
0.2
0.129

b0

0.096
0.274
0.251
0.296
0.248
0.307
0.331
0.323
0.193
0.248

b þ b0

0.52
0.326
0.277
0.143
0.162
0.099
0.015
0.115
0.007
0.119

R Square
Exponential

Linear

0.751
0.7805
0.8775
0.837
0.9195
0.979
0.86
0.778
0.9185
0.7035

0.7845
0.876
0.8265
0.6725
0.9475
0.965
0.8695
0.7825
0.914
0.6685

Note: b for ﬁtting curves from industry centers to the city center; b0 for ﬁtting curves from industry centers to the urban periphery.

enterprises considered in the study. Another special sector is the
rubber industry. The relatively large slopes of two ﬁtting curves but
relatively small share in between the Fourth and Fifth Ring Roads
demonstrates a lack of suitable space for this industry.
The values of b þ b0 were found to be negative for nearly half of
the sectors centered in another two areas, and even for sectors with
a positive value, smaller absolute values of b þ b0 and larger b0
values reveal that the degree of expansion to the urban periphery is
smaller than in sectors centered between the Fourth and Fifth Ring
Road. This implies that manufacturing enterprises do not escape as
far away from the city center as might be possible, even if the
decentralization of manufacturing is a clear trend in Beijing (Zhou
& Ma, 2000). As Table 3 shows, raw material processing industries such as the stone, clay, and glass products sector tend to
locate far away from city center and light industries such as the
crafts sector and the pens, pencils, and sporting goods sector are the
opposite. Whilst it seems that there are exceptions to this tendency,
such as in the case of the furniture industry and the non-ferrous
metal processing sector, in fact both of these sectors are heavily

concentrated in their respective sector centers (which accommodate a share of 24.54% and 16.85% of all enterprises, respectively),
and their expansion trends are signiﬁcant in neither direction. The
chemicals industry may be the only true exception in this respect.
In general, the ﬁndings of this study indicate that whilst the
manufacturing sectors do tend to expand towards the urban periphery, the decentralization of the manufacturing industry is far
from a scattered sprawl to the outskirts. Rather, four preferred locations for manufacturing sectors can be identiﬁed, with each area
possessing a leading sector: high-tech manufacturing sectors are
located in the inner urban area, followed by machinery and
equipment manufacturing sectors in middle areas, with industrial
raw materials concentrated in the two outer areas.
4.2. Service location
Whereas most manufacturing enterprises were found to have
moved out from the inner city, 361,175 service companies (72.70%)
were identiﬁed as being still located inside the Fourth Ring Road.
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Table 3
Fitting results for manufacturing sectors centered between 15 and 20 km and between 20 and 25 km away from the city center.
Sector

n0

b0

b

b þ b0

R Square
Exponential

Linear

Paper and allied products
Non-ferrous metal Processing

13.65%
16.85%

0.402
0.319

0.256
0.392

0.146
0.073

0.901
0.921

0.932
0.923

Lumber and wood Products
Furniture industry
Petroleum processing
Stone, clay, and glass products
Agro food processing
Fabricated metal products
Plastics products
Chemicals and allied Products
Food processing
Crafts
Pens, pencils, and sporting goods
Waste materials recycling and processing

22.12%
24.54%
15.83%
12.11%
15.24%
14.98%
14.64%
12.18%
14.07%
11.36%
12.29%
13.12%

0.608
0.594
0.498
0.484
0.476
0.469
0.319
0.219
0.118
0.051
0.027
0.011

0.414
0.491
0.338
0.263
0.23
0.341
0.236
0.318
0.338
0.301
0.356
0.29

0.194
0.103
0.16
0.221
0.246
0.128
0.083
0.099
0.22
0.25
0.329
0.279

0.906
0.974
0.7675
0.8485
0.92
0.91
0.912
0.7295
0.76
0.6285
0.6215
0.434

0.8715
0.8705
0.815
0.9195
0.9285
0.9345
0.8715
0.809
0.675
0.669
0.6085
0.4395

Note: b for ﬁtting curves from industry centers to the city center; b0 for ﬁtting curves from industry centers to the urban periphery.

Most service sectors centers were located between the Second and
Third Ring Roads (14 sectors), between the Third and Fourth Ring
Roads (13 sectors), and even inside the Fifth Ring Road (3 service
sectors). The degree of concentration of service enterprises was also
found to be higher than their counterparts in the manufacturing
sectors. On average, more than a quarter of service enterprises
(26.53%) were revealed to be located in the same distance from city
center, but this value in relation to manufacturing enterprises was
only 16.1%. Three categories of service sectors, each centered in
different distance, will be analyzed respectively below.
It seems reasonable to assume that most of sectors with centers
located between the Second and Third Ring Roads would tend to
spread to urban periphery, due to the limited space in the urban
core area. However, beside the 5 sectors which were found to have
negative values of b þ b0 , 2 sectors e the air transportation sector
and the insurance sector e in fact had a very large share of the total
number of enterprises in their sector (35.90% and 29.95% respectively) located between the Second and Third Ring Roads. The degree of concentration of these two sectors is high in this area. As a
result, at least half sectors do not prefer to be outside 3rd ring road.
On the other hand, it is true that only a few sectors are able to
extend to the city center in an obvious manner e these being the
newspaper and publishing sector, and the hotels and other lodging
places sector. The b values for these sectors (0.241 and 0.081
respectively) were even smaller than those of ﬁnance industries
like the banking or insurance and security sectors (which generated

a b value of 0.472, 0.545 and 0.795, respectively), as shown in
Table 4. This means that the newspaper and the hotel sectors prefer
the urban core area more than the ﬁnance industries.
Some sectors appear to strongly prefer to locate outside of the
Third Ring Road, rather than inside the Second Ring Road. These
sectors, which displayed relatively higher b values and a lower
value of n0 e like the business services, geological surveying, and
miscellaneous transportation services sectors e would, pursuant to
our results, be expected to move out from urban core area. However, in general, the b0 value of sectors centered in this area was
found to be high and their number of ﬁrms decreased rapidly
outside the Fourth Ring Road.
In contrast, for most of sectors centered between the Third and
Fourth Ring Roads, the trend towards spreading to the urban periphery is clear. Although the degree of concentration of these
sectors is lower than the degree of concentration amongst sectors
centered in the Second and Third Ring Roads, the average absolute
value of b0 is much smaller (0.463and 0.668 respectively), as Table 5
shows. The high b value demonstrates the difﬁculties faced by hightechnology service sectors to develop in the urban core area. We
did, however, also identify sectors which preferred to expand towards the city center, such as the media industry and retail sectors.
At the same time, while sectors inside the Third Ring Road were
found to be highly diversiﬁed, high-technology service industries
were found to be main theme between Third and Fourth Ring
Roads. Six sectors related to technology service are centered in this

Table 4
Fitting results for service sectors centered in between the Second and Third Ring Roads.
Sector

n0

B

b0

b þ b0

R Square
Exponential

Linear

Newspaper and publishing
Security and commodity brokers
Water transportation
Hotels and other lodging places
Eating and drinking places
Other ﬁnance activities
Social services
Geological survey
Insurance
Banking
Postal services
Miscellaneous transportation services
Business services
Air transportation

33.85%
38.04%
41.28%
26.14%
24.48%
28.85%
23.17%
25.00%
29.55%
22.41%
21.19%
23.63%
25.39%
35.90%

0.241
0.795
1.281
0.081
0.37
0.369
0.487
1.281
0.545
0.472
0.513
0.767
0.733
1.091

1.67
1.355
1.704
0.337
0.387
0.353
0.409
1.08
0.344
0.265
0.288
0.485
0.368
0.587

1.429
0.56
0.423
0.256
0.017
0.016
0.078
0.201
0.201
0.207
0.225
0.282
0.365
0.504

0.705
0.6375
0.742
0.931
0.9725
0.963
0.984
0.649
0.945
0.969
0.977
0.9645
0.975
0.8985

0.7905
0.768
0.7625
0.8215
0.8585
0.8085
0.875
0.874
0.797
0.866
0.885
0.8725
0.8555
0.855

Note: b for ﬁtting curves from industry centers to the city center; b0 for ﬁtting curves from industry centers to the urban periphery.
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Table 5
Fitting results for service sectors centered between the Third and Fourth Ring Roads.
Sector

n0

Media industry
Urban public transport
Retail
Real estate
Wholesale trade
Research and Testing
Culture industry
Communication
Computer services
Railroad transportation
Technology promotion services
Software
Engineering and management services

b0

b

29.42%
20.62%
23.12%
20.24%
21.55%
22.11%
24.94%
26.72%
29.96%
27.04%
27.02%
33.48%
32.42%

1.166
0.407
0.39
0.342
0.335
0.434
0.424
0.407
0.453
0.317
0.413
0.435
0.492

0.319
0.127
0.253
0.338
0.337
0.451
0.448
0.47
0.574
0.631
0.734
0.926
1.055

b þ b0

0.847
0.28
0.137
0.004
0.002
0.017
0.024
0.063
0.121
0.314
0.321
0.491
0.563

R Square
Exponential

Linear

0.936
0.6435
0.956
0.943
0.877
0.892
0.974
0.9755
0.854
0.904
0.91
0.7895
0.77

0.825
0.7005
0.8575
0.8265
0.776
0.814
0.849
0.876
0.785
0.7835
0.7765
0.729
0.703

Note: b for ﬁtting curves from industry centers to the city center; b0 for ﬁtting curves from industry centers to the urban periphery.

area, including the engineering and management services sector,
and the software and research and testing sector.
Only three service industries (the warehousing, road transportation, and equipment rental and leasing sectors) were found to
have centers outside the Fourth Ring Road. With a relatively low
degree of concentration at a distance from the city center, results
indicate that these sectors prefer to be located outside the Fourth
Ring Road, as Table 6 shows. The reason for this apparent preference lies in their spatial needs: compared to other service industries, these three sectors require large spaces to store goods or
equipment, and good accessibility to highways. As such, their
preferred locations are similar to those of the manufacturing
industries.
To sum up, our analysis revealed service sectors to be more
concentrated in Beijing than manufacturing sectors are. Whereas
27 service sectors were found to be centered in two adjacent zones
(with the average degree of concentration 26.53% in two zones),
only 22 manufacturing sectors were identiﬁed as being centered in
two non-adjacent zones (with an average degree of concentration
of 16.10%). Moreover, although most service sectors appear to be
expanding toward the periphery, the mass media industries such as
newspaper and broadcasting and mass consumption industries
such as retail, hotels, and restaurants were found to tend to expand
towards the city center. This city-ward expansion and clustering of
mass consumption industries and the public sector (for instance,
social services and postal services) within the Third Ring Road does
not, strangely, reﬂect the suburbanization of population in Beijing
(Feng et al., 2008; Zhou & Ma, 2000).
4.3. The spatial distribution of industries in Beijing
Having identiﬁed the spatial distribution of enterprises within
various sectors within Beijing, distribution curves for each sector
can be ﬁtted (see Fig. 3). These curves illustrate the locational
characteristics of each sector in continuous space. The most
preferred location for every sector can be found by overlaying these
distribution curves and an overall spatial distribution pattern of

industries in Beijing can ultimately be depicted on the basis of industrial location, such as the one presented at Fig. 4.
We consider that the share of one speciﬁc sector in one area
reveals its preference for that place. Industrial preference for
certain locations is based on not only on rental affordability, but
also on other factors related to the planned economy such as zoning
and accessibility, which are equally important to economic forces in
reality. The ﬁnal picture does not include all the sectors mentioned
above. The reason for the omission of some sectors is that their
spatial distribution was found to be relatively even (this is the case
for, for instance, social services), or the city center was not found to
exert a signiﬁcant impact on their location. As a result, 41 sectors
make up the composite ﬁgure at Fig. 4, which largely reﬂects the
industrial spatial structure in Beijing.
Sectors, moving outwards from the city center, are as follows:
hotels and other lodging places; eating and drinking places;
newspaper and publishing; security and commodity brokers; air
transportation and water transportation; security and commodity
brokers; insurance and other ﬁnance activities; geological survey;
business services; media industry; engineering and management
services; software, computer services, and communication; engineering and management services; railroad transportation; computer and communication equipment and instruments and ofﬁce
equipment; research and testing; technology promotion services;
printing; warehousing and road transportation; apparel and other
textile products and leather and leather products; electronics and
other electric equipment; special industry machinery and industrial machinery and equipment; transportation equipment; paper
and allied products; non-ferrous metal processing; paper and allied
products; pens, pencils, and sporting goods and crafts; food processing; chemicals and allied products; lumber and wood products;
furniture industry; lumber and wood products; petroleum processing; fabricated metal products; stone, clay, and glass products;
agro food processing; beverages.
Normally, most service sectors would be expected to be found to
locate close to the city center, and most manufacturing sectors to be
inclined to locate further out, as shown in Fig. 4. Two service

Table 6
Fitting results for service sectors centered between the Fourth and Fifth Ring Roads.
Sector

Warehousing
Road transportation
Equipment rental and leasing

n0

0.225
0.190
0.168

b

0.828
0.466
0.408

b0

0.309
0.241
0.31

b þ b0

0.519
0.225
0.098

R Square
Exponential

Linear

0.966
0.9265
0.921

0.878
0.8605
0.919
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Fig. 4. The spatial pattern of industry in Beijing. Note: the vertical axis represents the percentage of enterprises in each ring zone to the total number of enterprises in the whole city
for a certain sector.

industry centers were found to be located in the inner urban area of
Beijing: the Central Business District (CBD) and the Zhongguancun
Science Park (ZSP). Planned and developed since 1998, the CBD now
hosts more than 19,000 enterprises, producing service enterprises
such as PwC and McKinsey & Company; the R&D facilities of HP
Sumsung; the headquarters of Shell, Toyota, GM; as well as media
companies such as CCTV, VOA, BTV, BBC, CNN, and the Wall Street
Journal. The Zhongguancun Science Park has, over more than 30
years, developed to become the largest cluster of semiconductor,
computer, and telecommunication enterprises in China (Liefner
et al., 2006; Zhou, 2005). Now, many famous technology enterprises such as Microsoft, Oracle, and Intel have established R & D
institutions. A number of high-tech manufacturing sectors are also
centered in this area. Next to the ZSP is a manufacturing center
which is dominated by machinery industry. Raw industry, as well as
some light industrial activities, are located in Beijing's two outermost centers.
Several unique characteristics appear through this analysis,
especially in relation to Beijing's urban core area. Firstly, it is
noteworthy that, in Beijing's case, the center of the urban spatial
structure cannot be viewed as the city's economic center. The total
number and density of enterprises within the First Ring Road is
54,554 and 877.92/km2, respectively. These ﬁgures are signiﬁcantly
less than those (105,509 and 1091.10/km2) found between Second
and Third Ring Roads, as shown at Fig. 5. In fact, the urban core area
was not found to be the most preferred location for any sector. The
city's CBD is in reality located between Second and Third Ring
Roads in the master plan for Beijing. Some may argue that this kind

of industrial structure means that whilst Beijing's CBD is not located
in the geographic center of the city (and in this sense it is unlike a
city like Chicago), industrial rings are still generated from the CBD.
The ﬁgure above seems to support this viewpoint. However, indeed
almost all industrial sectors are present in the city's geographic
center, including ﬁnance and business. This study locates two
ﬁnance and business clusters (the CBD and Jinrongjie) in Beijing, on
the eastern and western sides of Tiananmen Square. The former
host a large number of foreign banks and ofﬁces, and the latter
nearly all of the headquarters of major state-owned banks and
ﬁnancial regulators. Both centers are thus part of the urban core
area where the central government, Zhongnanhai (China's White
House), is located. Furthermore, the transport accessibility of the
urban core area in Beijing is particularly high, as a result of the six
ring roads which surround it and the radial roads which begin from
it. Secondly, results indicate that newspaper and publishing companies, as well as hotels and restaurants, prefer to locate within
urban core more strongly than banks, insurance, and business enterprises do. Thirdly, whilst sectors servicing residents should have
clustered in the places with the largest populations, this study indicates that sectors such as the social services and postal service are
rather centered between Second and Third Ring Roads where
business and ﬁnance enterprises are located. Beside this, retail
companies, restaurants and hotels also spread to the city center
rather than the periphery. These phenomena are a little strange
given the suburbanization trends that have been documented in
Beijing by previous studies, as detailed earlier in the paper.

Fig. 5. The quantity and density of ﬁrms with respect to distance from city center.
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5. Three driving forces: government interventions and
market forces
Government intervention has a signiﬁcant impact on industrial
spatial distribution in three ways: as an information center,
through zoning, and through the remains of the planned economy.
The notion an information center, the ﬁrst impact of government
intervention, relates to the manner in which public policies affect
economic activities, namely in terms of the mechanism of action of
public policies. It is this which determines that the government,
rather than CBD, is located in the city center of Beijing. The Chinese
government should be regarded as the information center of economic development in China, as it has a decisive inﬂuence on the
amount and direction of investment, as well as the selection of key
sectors for future development, and e importantly e because it
exerts inﬂuence directly on economic objects, not merely through
or via the market. For example, in China, central as well as local
governments often develop plans to outline key economic and
development targets for the country, for cities and even for speciﬁc
industries e an example of which is China's Five-Year Plan (FYP),
which announced by the central government every ﬁve years.
Many of these targets are accompanied by speciﬁc administrative
instructions, like the target of 7% annual GDP growth which is set
out within the 13th FYP. Whether or not local governments are
capable of achieving this objective determines the promotion of
local ofﬁcials. As such, local governments try their best to achieve
these goals by many means. The direct government investment and
business investment promoted by governments are popular.
Nevertheless, the market is also important. The market will provide
a lot of important information feedback for the further adjustment
of public policies. Currently, city centers are not merely nodes of
high accessibility for industrial transport but also centers for information production (Castells, 1975; Scott, 1982). As such, as the
most important information source, the government must be
placed at the city center, where most economic activities are undertaken. This pattern is thus, in our view, reasonable in Beijing.
The second means by which the government exerts inﬂuence
over industrial spatial distribution is through the mechanisms of
zoning. It is a common practice for governments internationally to
plan urban land use. The same is true in China. Land-use planning
has signiﬁcant inﬂuence with respect to the urban core of Beijing. In
order to make the Tiananmen rostrum looks majestic, the height of
buildings inside the Second Ring Road is strictly limited by zoning

laws. The direct result of this zoning is apparent in the relatively
lower density of ﬁrms who locate in the urban core area. To a
certain degree, the zoning laws which guide development in the
urban core area can be seen as being directly responsible for a large
number of ﬁnance and business enterprises being located between
the Second and the Third Ring Roads and a lot of luxury hotels and
restaurants preferring the urban core area. Beyond these effects,
zoning also promotes the decentralization of manufacturing industries through land supply mechanisms. Whereas the local
government provides 12.49 km2 of industrial land between Fourth
and Fifth Ring Roads, this ﬁgure declines signiﬁcantly e to 0.24,
0.51, and 1.79, respectively e in the urban core area, between the
Second and Third Ring Roads and between the Third and Fourth
Ring Roads.
As the result of urban zoning and planning, many development
zones and new towns have been constructed within the three
primary locational concentrations of major manufacturing industries. Situated between the Third and Fourth Ring Roads,
Zhongguancun Sicence Park (ZSP) has agglomerated a high degree
of ICT activities since the 1980s, and has become the largest ICT
cluster and ICT innovation center in China (Tan, 2006; Wang,
Cheng, & Ganapati, 2012; Zhou, 2005). ZSP's success is largely
attributed to a large number of top research institutions which are
close to the park. The ﬁrst master plan for Beijing in 1954 laid a ﬁrm
base for the development of the ZSP, which was planned from the
beginning as a cluster of institutions and universities. Three
important industrial clusters exist between the Fourth and Fifth
Ring Roads, and these can be seen clearly in Fig. 1. Fengtai industrial
park (ZSP) and Dianzicheng are the ﬁrst development zones,
designed as ZSP sub-parks in 1994 and 1999 respectively. Further,
Fatou industrial park was also seen as one of the ﬁve most important manufacturing districts. Similar conditions existed in the area
between 20 and 25 kms from the city center, where 4 out of 11 new
towns and the Beijing Economic and Technological Development
Area (BDA) and its expansion (the biggest economic and technical
area in Beijing) are also located.
Although the traditional Chinese planned economic system has
been replaced by a market economy in the past 30 years, some
remnants of the planned economy remain, which are helpful in
understanding the spatial distribution sectors dominated by stateowned enterprises, such as the newspaper and publishing sector
and the geological survey sector. Of a total of 3816 newspaper and
publishing enterprises, 3009 out are state-owned, and of the 102

Fig. 6. The change in unit land price (1000 ¥/m2) across ring zones.
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geological survey enterprises in Beijing 43 out are state-owned.
These are clustered between the Second and Third Ring Roads,
the same place where clusters of business and ﬁnance enterprises
can be found. To our knowledge, few studies show that the coagglomeration between ﬁnance and publishing or geological survey companies is driven by knowledge spillovers. In addition,
generally these two sectors could not afford the rent of between
Second and Third Ring Roads, which incur the highest land prices,
as shown in Fig. 6. These (mainly state-owned) enterprises can
afford the high land prices of the city center because the government provided the land for free in the period of planned economy.
Furthermore, the importance of these sectors to the country also
contributes to their location close to the city's center. Newspaper
and publishing and media industries play an important role in
national stability; and geological survey is related to the exploration and measurement of natural resource, which constitutes a
state secret.
Last but not least, market force has contributed to shaping the
overall industrial spatial pattern in Beijing. As Zheng and Kahnm
(2007) attest, the classic urban monocentric model still works in
Beijing. Both commercial and industrial land prices decline with the
distance from city center, as Fig. 6 shows. It is possible to demonstrate that the price of land has largely shaped the overall spatial
pattern of industries in Beijing. Changes in commercial/industrial
land prices across the ring roads are also shown at Fig. 6, whereby
land prices decline steadily with increasing distance from the city
center, rising slightly in the outermost ring. As such, market forces
exert a fundamental inﬂuence on industrial spatial distribution in
Beijing. For example, the dominant sectors between the Second and
Third Ring Roads are insurance, banking, and business services,
which are highly proﬁtable sectors, and a few manufacturing enterprises e these are all located in urban core area as a result of the
fact that this location maintains the highest land prices in the city.
In summary, the broad pattern of industrial activity generally
complies with the laws of the market economy, and the inﬂuence of
government interventions is, in comparison, mainly shown in
speciﬁc local areas, such as the urban core area and the development zones. Since China adopted wide-reaching economic reforms
in 1978, the country has gradually transformed its planned economy into a market economy. The government merely exerts its
inﬂuence on industrial space through the development of some
strategic points, no longer controlling the industrial spatial distribution by allocating land for each enterprise. As such, the unique
characteristics of Beijing e those which set it apart from other cities
in terms of its industrial spatial distribution e can, as a result (and
as mentioned above) be considered to result from the inﬂuence of
the government.
6. Concluding comments
In general, the results of the study detailed in this paper indicate
that the industrial spatial structure of Beijing conforms to the
classic monocentric model, but also maintains some unique characteristics. These ﬁndings can be regarded as providing evidence of
the effects exerted by the signiﬁcant dual-forces of the state and the
market on industrial location in the transitional economy.
In Beijing, market forces dominate the overall distribution
pattern of the manufacturing and service industries, whereas
government intervention wields inﬂuence merely in local areas.
This, however, does not mean that the role of government can be
neglected in industrial location choice. In fact, the inﬂuence of
government is quite obvious in the urban core area. The operating
mechanisms of public policy in China, which deviate markedly
from those seen in countries with market economies, contribute to
the core status of central government in economic decision-making
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processes. The central government as such takes the place of the
CBD and occupies the city center of Beijing. The remains of a
planned economy and planning controls from central and local
governments are also important reasons which can explain why
sectors in Beijing's core area vary from those in Western cities.
Furthermore, the central government and its afﬁliations, located in
the core area of Beijing, attract almost all possible types of economic activities, acting like a huge magnet. As a result, Beijing has
failed to become a multi-center city and has suffered greatly from
the so-called “Big City Diseases” of congestion, air pollution, and
high housing prices.
However, the result of government intervention does not always
go against the law of the market economy. The establishment of
development zones and new towns, as a governmental behavior,
reinforces and speeds up the marketization process. As a result, the
location of Beijing's manufacturing industries is very similar to that
of western cities. Government intervention is thus necessary to
adjust and optimize the spatial distribution of economic activities
in China's economic and urban transformation. The layout of urban
space of almost all the other Chinese cities has followed a similar
pattern to that of Beijing. One particular common feature of those
cities is the ring roads, which start from the core areas where the
local government is situated. The analysis set out in this paper is
therefore helpful in understanding better the spatial distribution of
industrial activities in almost all Chinese cities. When socioeconomic development reaches the developed stage, there will be a
sensible industrial distribution in Chinese cities. At that point,
market power can be expected to overwhelm the government's
ability to exert inﬂuence over the location of industry.
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