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Abstract: Industrial migration is a hot topic in economic geography. This study traces the migratory
process of key high-tech enterprises in Beijing during 2008–2016, revealing the migratory character-
istics and patterns of high-tech enterprises within the metropolitan area by using spatial analysis
methods and mathematical statistics. The results show that: (1) Migrating enterprises are mainly
mixed-ownership and foreign-funded or privately-owned enterprises. Medium-sized enterprises
are more likely to relocate than small and large enterprises, especially in lucrative sectors. (2) The
migration of high-tech enterprises is mainly based on proximity migration. More than 77.19% of
enterprises tend to move to agglomerations or agglomeration expansion areas such as Jiuxianqiao
and the Beijing Economic-Technological Development Area (BDA) in Daxing District. In addition,
33 enterprises experience varying degrees of scale expansion after relocation. (3) Most high-tech
manufacturing enterprises are in the growth stage of their life cycle. They initially relocate between
7 and 16 years after their establishment, which means that there is roughly a 7-year adaptation
or development period for firms within a region after their establishment. During the adaptation
period, companies do not tend to relocate; afterwards, as they grow, they need to find other spaces in
which to do so. For reasons such as familiarity with the environment, enterprises give priority to
finding new locations within the agglomeration and the surrounding area. These results deepen the
understanding of the temporal and spatial characteristics of the migration of enterprises within the
city from the microscopic perspective and provide a scientific basis for the optimization of industrial
space in a metropolis.

Keywords: enterprise relocation; spatial migration characteristics; high-tech industries; Beijing

1. Introduction

The high-tech industry, which is distinguished by a high knowledge and technology
intensity, high added value, and high industrial growth rates, is acknowledged as the
driving force behind regional economic growth and high-quality economic development [1].
For metropolitan areas that are about to become global cities or want to occupy a high
position in the global production network, the development of high-tech industries plays
an important role in promoting the upgrading of the local industrial structure and taking
advantage of international economic and technological competition. For instance, New York
became an international metropolis during the second industrial revolution, which was
symbolized by electricity and steel [2]. Then, Tokyo became the world’s manufacturing
capital as a result of the third industrial revolution, which is represented by electronic
information [3]. To seize the high ground for future manufacturing, the United States
and other nations have enacted the National Strategic Plan for Advanced Manufacturing,
making high-tech manufacturing the top priority of the national manufacturing strategy,
and emphasizing the back-flow of manufacturing on a consistent basis.
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In the process of building a global network or a global metropolis, the accelerated
growth of high-tech industries and associated enterprises not only affects the economic
structure but also significantly alters the urban industrial space. Therefore, it is necessary
to adjust the industrial structure in metropolitan areas. As China’s first mega-city to reduce
its development, Beijing has seen a large number of high-tech enterprises continue to
migrate to southern cities while relieving Beijing of functions non-essential to its role as
China’s capital [4]. Enterprises are the micro-subjects of industrial economic activities,
and the locational changes of a large number of enterprises will have an impact on the
spatial pattern of urban industries. Therefore, metropolitan areas such as Beijing need to
explore the migratory characteristics of high-tech enterprises within the metropolitan area
in order to optimize the layout of high-tech industries in the future and to retain high-tech
enterprises while achieving high-quality development.

Previous studies on industrial migration or enterprise relocation have mostly been
derived by speculating on the changes of industrial spatial patterns. This, however, funda-
mentally avoids exploring the real situation of industrial migration in cities directly. The
movement characteristics of enterprises and the spatial shifts of industries within cities can
only be accurately depicted by firm-based studies. Based on the above context, we need to
study the developmental evolution of intra-regional enterprise migration at the micro-scale.

This study intends to determine whether high-tech enterprises have a tendency to
relocate to agglomerations and to identify the life cycle of migrating enterprises of different
sizes. The research was carried out in the following manner. First, we analyzed the
evolution of the spatial pattern of high-tech industries using data on Beijing enterprises
from 2008 to 2016. Second, we explored the characteristics of different aspects of spatial,
temporal, and individual attributes of the migration of high-tech enterprises in Beijing and
used them to study the developmental evolution of enterprise migration in the city. Finally,
we draw corresponding conclusions based on the research results. This study not only
contributes to the enrichment and improvement of the theories of enterprise migration
and modern industrial locations but also offers a theoretical foundation for the spatial
optimization of industries in Beijing.

2. Literature Review

The existing research focuses on industrial migration at several regional scales, in-
cluding international, inter-regional, and intercity. On a global level, four international
industrial transfers are generally acknowledged to have occurred since World War II [5–7].
Additionally, as industrial globalization and the upgrading of the international industrial
structure has progressed, several high-tech and high-end manufacturing industries have
been relocated to low-cost nations [8,9]. In recent years, the fifth global industrial transfer
has begun, showing a two-way transfer of low-end manufacturing industries to South-
east and South Asia and the return of high-end manufacturing industries to developed
countries [10–12].

In the long term, the inter-regional transfer of industries will have a profound im-
pact on the regional spatial pattern in countries such as Hungary, the United States,
and Japan through changes in investment, markets, infrastructure settings, labor, and
other factors [13–16]. In China, the industrial migration has not been evident in the past
decades [17–20]. Numerous empirical studies have demonstrated that the current indus-
trial transfer shows evident “northward” characteristics in China. Many resource-based
and low-end companies have moved to the central and western areas due to the growing
demand for energy and resources from the east to those regions. Nevertheless, the east
still holds most of the world’s high-tech and technologically advanced industries [21–24].
In addition, the characteristics of industrial transfer vary between regions such as Beijing–
Tianjin–Hebei [25–28], the Yangtze River Delta [28–30], and the Pearl River Delta [31–34].

The evolution of the industrial pattern in cities is one of the external manifestations
of urban enterprise migration. In general, the majority of studies concentrate on spa-
tial migration analysis rather than the relocation of enterprises in the city. For instance,
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Choudhury conducted a study of business relocation in Hamilton, Canada, and concluded
that short-distance moves are more typical and tend to occur in smaller firms [35]. Guo et al.
discovered that the spatial migration of manufacturing enterprises in Lanzhou City has
undergone three stages: centripetal concentration, center–periphery mutual migration,
and outward leap [36]; Zhang et al. found that the suburban area of Hangzhou City
was the main net migration out of manufacturing enterprises, whereas the migration
of enterprises within the central city is relatively inactive [37]. Significant cities such as
Beijing, Guangzhou, and Hangzhou have been employed more frequently in studies on
cities as research areas to empirically analyze the evolution of the spatial patterns of intra-
city enterprises or industries. For instance, Zhang’s study found that although Beijing’s
manufacturing industry is still mainly concentrated in the city center, it shows a trend of
gradually spreading to the suburbs [38]; Wang et al. concluded that Internet enterprises in
Yangzhou have spatially undergone a process of change from agglomeration to random
agglomeration, with distribution hotspots gradually spreading from inner-city areas to
suburban areas [39]; Cheng et al. suggested that the core software industry agglomeration
in Hangzhou continuously radiates outward, forming a cluster distribution pattern of
“one-piece and three cores” [40]; according to Sun et al., the creative industry in Xi’an
shows the evolutionary characteristics of multi-core diffusion distribution [41]; according
to Yu et al., the distribution of high-tech electronic information enterprises in Shenzhen
has undergone a process of “agglomeration-dispersion-agglomeration”, and the spatial
agglomeration of firms has shifted from a “dual-core resonance” to a “three-legged tripod”
pattern [42]; and Broitman et al. have suggested that the spatial decision-making behavior
of firms leads to changes in the size of cities [43].

In summary, although previous studies on the cross-regional migration of enterprises
or industries have provided valuable information, some deficiencies still exist. Firstly,
many studies are based on macro-spatial scales such as countries and provinces, while
relatively few research results have been obtained regarding the phenomenon of enterprise
migration within urban areas from micro-scales. Secondly, in the research on the evolution
of the industrial spatial pattern within the city, it is uncommon to analyze the migratory
characteristics of a single enterprise in a particular industry. In addition, most academics
have analyzed the characteristics of enterprise migration from a single perspective of
geographic space; however, in reality, enterprise migration is not only a simple spatial
movement, but is also closely related to the scale change, migration cost, age, and other
factors of enterprises. Therefore, this study is aimed at empirically investigating the
differences in individual attributes and life cycle characteristics of migrating firms from the
microscopic scale.

3. Data and Study Area
3.1. Data Sources

The study was conducted using 2008 and 2016 firm-level data for Beijing, mainly de-
rived from enterprise business registration data and economic census data [44]. In 2008 and
2016, there were 7334 and 3189 manufacturing enterprise data. The location of enterprises,
industry codes, employees, operating income, establishment year, and other crucial details
were all included in these statistics. We geocoded these data based on the business address
using the Gaode Map API interface. By performing this procedure, businesses’ locations
can be converted into spatial geographic coordinates that can be used as the underlying
spatial data for a business migration study.

The next crucial step is to eliminate enterprises that have moved too short of a distance
(less than 100m) or have apparent flaws in their information (some enterprises’ registered
addresses may not correspond to where they actually operate, and there are discrepancies
between their industry codes and their actual industries of operation). The final sample
number for the study was determined to be 114 relocated enterprises in the high-tech
manufacturing companies in Beijing (Table 1).
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Table 1. Industrial structure of high-tech manufacturing relocated enterprises.

Industrial Structure Number

Computer, communication, and electronic equipment industry 68
Instrument manufacturing industry 46

3.2. Study Area

Beijing was chosen as the study area for this work. Beijing has a crucial strategic
position as a national science and technology innovation center. Consequently, Beijing
paid high-technology industries a great deal of attention. The construction of a “two-
pole and two-system” spatial pattern for high-tech industries was first suggested in the
“Eleventh Five-Year Plan for the Development of High-Tech Industries in Beijing” in
2006. This proposal has since become the catalyst for the growth of high-tech industries in
Beijing. The “two poles” referred to the central area of the Haidian district and the Beijing
Economic-Technological Development Area (BDA), while the “two systems” were the high-
tech R&D service development area in the northwest and the high-tech manufacturing
development zone in the southeast. The total output value of the high-tech manufacturing
industry in Beijing amounted to RMB 356.36 billion, and the main business revenue was
RMB 430.85 billion in 2016 [45].

Figure 1 shows the evolution of the spatial pattern of high-tech manufacturing under
the reduction in industries in Beijing. In 2008, the spatial distribution of high-tech manufac-
turing enterprises (925) was multi-core clustered. Approximately 65.72% of the enterprises
were distributed in agglomerations [44], including Shangdi in Haidian District (103), Zhong-
guancun Science City (262), Jiuxianqiao in Chaoyang District (93), Science and Technology
Park in Changping District (52), Science City and Industrial Base in Fengtai District (32),
and BDA in Daxing District (66). The number of enterprise clusters did not decrease in
2016, even though the absolute number of high-tech manufacturing enterprises in Beijing in
that year (441) was less than half of that in 2008. They were mainly concentrated in Shangdi
in Haidian District (47), Zhongguancun Science City (54), Jiuxianqiao Electronic City in
Chaoyang District (45), Science and Technology Park in Changping District (20), Science
and Technology Park in Fengtai District (28), and BDA (82). The agglomerative scope of
high-tech manufacturing enterprises in 2016 further spread to the periphery. For example,
the Yongfeng Industrial Base, Zhongguancun Environmental Technology Industrial Park,
Huilongguan, and other agglomeration expansion regions formed. In addition, the BDA
gained prominence as an industrial agglomeration area.

3.3. Methodology
3.3.1. Standard Deviation Ellipses Analysis

The standard deviation ellipse is an efficient technique in spatial statistics that accu-
rately reveals the general properties of the spatial distribution of geographical elements [46].
It may quantitatively represent the general characteristics of the spatial distribution of
geographical elements from numerous angles of the ellipse of spatial distribution, whose
fundamental parameters are the long axis, the short axis, and the azimuthal angle. The
spatial distribution range of the ellipse represents the central area of the spatial distribution
of geographical elements, where the center represents the relative position of geographical
elements in two-dimensional space, the azimuth reflects the predominant trend direction
of their distribution, and the long axis represents the degree of dispersion of geographical
elements along the predominant trend direction.
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Figure 1. Spatial patterns of high-tech manufacturing industry from 2008 to 2016: (a) Spatial pattern
of high-tech manufacturing industry in 2008; (b) Spatial pattern of high-tech manufacturing industry
in 2016.

3.3.2. Kernel Density Estimation

Kernel density estimation is an analytical technique for the nonparametric estimation
of point data [47]. It can be used to analyze the degree of agglomeration of enterprises
by obtaining a continuous trend of values by smoothing the space or data. Typically,
parametric estimation requires obtaining a fixed form of a function, but nonparametric
estimation simply requires a certain degree of smoothness, with the value at each point
being determined by the data. In the most basic scenario, the value of each point is
determined by averaging the values of the surrounding data points. The kernel density
estimation is as follows:

f̂h(x) =
1

nh

n

∑
i=1

k
(

x− xi
h

)
, x ∈ R, (1)

In the equation, h is the bandwidth, n is the number of observations, and k is the
distance weight between x and xi.

4. Attribute Characteristics of High-Tech Manufacturing Migrating Enterprises

There were 925 high-tech manufacturing enterprises in Beijing in 2008, and 290 sur-
vived by 2016. The migration rate of the remaining enterprises was 39.31%. There were
114 enterprises that relocated. According to Figure 2, the majority of migrating firms
in the high-tech manufacturing industry are mixed-ownership and foreign-funded or
privately-owned (97.43%). This proportion is higher than the percentage of ownership
of all firms in the high-technology manufacturing industry (91.35%). This indicates that
market forces may have a greater impact on the spatial dynamic evolution of high-tech
manufacturing enterprises.
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Figure 2. Ownership structure of all enterprises and relocated enterprises.

Figure 3 illustrates the opening year of high-tech manufacturing companies. The
registration of high-technology enterprises in Beijing spans an extended period. The oldest
above-scale enterprise can be traced back to a state-owned enterprise established in 1939.
Prior to 1986, the number of high-tech manufacturing companies was relatively small and
primarily state-owned. There has been a steady increase in the number of enterprises since
1987, with mixed and collective ownership progressively increasing in prominence. This
has been followed by a spurt of growth after 1992 and a peak in 2001 (112). This trend
shift can be explained by analyzing the development of China’s high-tech industry. The
Party Central Committee approved the “Outline of High-tech Research and Development
Program” in 1986, focusing on seven areas of high-tech development. In May 1988, the
State Council agreed to establish a pilot zone for the growth of high-tech enterprises in
Beijing, centered on Zhongguancun Electronics Street. As a result of the establishment of a
market economy, high-tech firms began to shift from government administrative assistance
and planning orientation to market-oriented development since 1992, with the emergence
of a significant number of high-tech enterprises under multiple ownership (Figure 3).
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Figure 3. Comparison of the years when high-tech enterprises were founded.

On the basis of the preceding information, the opening time of the relocated enterprises
was concentrated between 1992 and 2008. The majority of enterprises established in 2001
and 2003 chose to relocate some years later (15 each), and half of them originated from
Haidian District. Furthermore, the majority (75%) of enterprises that relocated across the
municipal district were founded between 1998 and 2006.

The 2017 statistical classification criteria for large, medium, small, and micro enter-
prises considered enterprises’ business revenue, number of employees, and total assets.
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Based on this criterion, enterprises were classified into three categories of size: large
(at least 1000 employees and at least $40,000 in business revenue), medium (no less than
300 employees and business revenue of no less than $2000), and small enterprises (others).
The individual disparities in the characteristics of migrating enterprises were explored.
Medium-sized enterprises made up the vast majority of relocated enterprises in the high-
tech manufacturing sector (71 in total), followed by small (43). In terms of the percentage
of relocated enterprises in their respective sizes, medium-sized businesses were more likely
to relocate (23.74%), whereas no large businesses moved. Twenty-nine small enterprises
expanded to become medium-sized, two medium-sized enterprises had shrunk to become
small, and two large enterprises had emerged by 2016.

Overall, the average year of establishment for all the enterprises in the high-tech man-
ufacturing industry in 2008 (925 enterprises) was 1998.38. The establishment of medium-
sized and small enterprises occurred in a similar year, while the large enterprises (26) were
established in 1994. The average opening year for relocated high-tech manufacturing enter-
prises was 1999, which is consistent with that of the small relocated enterprises. In addition,
the average opening year of medium-sized relocated firms was 1998. It seems that the
relocation of high-tech manufacturing firms is not firmly related to their start-up time.

The three breakdowns of revenue, employees, and business assets were further com-
pared between all the enterprises and relocated enterprises. The research found that these
three indicators for migrating enterprises of different sizes had mean values that were
higher than those of all enterprises of that size (Table 2). This may be owing to the highly
stringent migration requirements for high-tech companies. Each region requires the enter-
prises to complete the overall migration with their office, registered office, and place of
taxation in addition to a certain standard for annual revenue. Therefore, the more profitable
an enterprise is, the more it can afford to migrate. In general, enterprises with a medium
size or significant sales are more likely to relocate, but there is a minimal link between the
asset size and establishment year.

Table 2. Differences in individual attributes of high-tech manufacturing relocated enterprises.

Size Number Average Employees Average Income Average Assets Average Opening
Year

Relocated
enterprises

Small 43 73.09 20,754.95 29,421.05 1999.82

Medium 71 235.68 235,900.17 260,046.17 1998.87

Total 114 173.47 153,583.74 171,806.99 1999.23

All enterprise

Small 600 51.36 15,436.43 25,840.80 1998.78

Medium 299 220.38 199,901.36 264,809.61 1997.89

Large 26 2737.00 8,299,776.19 3,206,520.62 1994.88

Total 925 181.48 307,920.59 192,488.74 1998.38

5. Spatial Layout Characteristics of Relocated High-Tech Manufacturing Enterprises
5.1. Immigration and Emigratory charachteristics of High-Tech Manufacturing Enterprises

There was a substantial overlap between the locations where high-tech manufacturing
enterprises emigrated and the industrial agglomeration areas in 2008. Additionally, firms
within the agglomeration are more likely to relocate (15.13%) than those outside of it
(7.89%). As shown in Figure 4a, Shangdi, Zhongguancun Science City, and Xueqing Road
in Haidian District (52) and Dongzhimen and Jiuxianqiao in Chaoyang District (19) were
the main agglomerations in 2008 and the areas where the most high-tech manufacturing
enterprises emigrated. In addition, the BDA (12) and the Tianzhu Airport Industrial Zone
in Shunyi District (4) also experienced the exodus of a large number of enterprises.
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The directional distribution is analyzed using an ellipse of standard deviation com-
prising point data for 68% of the enterprises. Overall, the spatial distribution of high-tech
enterprises both showed a northwest–southeast direction in 2008 and 2016, but the mean
center shifted 1.30 km to the southeast. The area of the standard deviation ellipse of relo-
cated enterprises in 2008 (2,077,396,588.68 m2) is significantly smaller than that of relocated
enterprises in 2016 (2,654,494,647.21 m2). This suggests that some relocated high-technology
enterprises in Beijing chose to leave areas with a high degree of agglomeration and ex-
hibited a tendency to expand outwards, especially in the southeast direction, from their
original locations.

This is mirrored to some extent by the nuclear density study performed on the immi-
grant areas (Figure 4). High-tech manufacturing enterprises formed new agglomeration
expansion areas in 2016, such as the Yongfeng Industrial Base and Zhongguancun Envi-
ronmental Technology Industrial Park in the northwestern part of the Haidian District,
and the agglomeration area centered on Jiuxianqiao was expanded further. Most firms
relocated to the BDA (22), which fits with the trend of the spatial distribution of high-tech
manufacturing enterprises in Beijing shifting southward in 2016. This shows that the
high-tech manufacturing industry’s development belt in southern Beijing has exercised its
agglomeration impact even further, luring more enterprises to settle within its confines.
In addition, some enterprises have relocated to Shangdi (9), the Yongfeng Industrial Base (6),
Changchunqiao Road (4) in Haidian District, Jiuxianqiao (5), and the Wangjing Science and
Technology Park (5) in Chaoyang District, as well as Huilongguan (4) in Changping District.
Overall, Haidian District and Chaoyang District remained agglomerations of high-tech
manufacturing companies in 2016, despite the fact that more enterprises left these two
districts than entered in.
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5.2. Migration Flows Characteristics of High-Tech Manufacturing Enterprises

As shown in Figure 5, the migration of high-tech manufacturing enterprises from 2008
to 2016 was mainly contained within the municipal district. Only 20 of the 114 relocated
enterprises chose to move across the urban area, while the remaining 94 moved within
the original municipal district. However, this migratory trend alters when agglomerations
are considered.
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Short-distance migration has become the preferred option for high-tech manufacturing
companies, which is probably due to the limitation of the original industrial chain. However,
traditional industrial agglomeration areas provide a number of obstacles for high-tech
enterprises that require steady development, such as high office rents, expansion challenges,
and high commuting expenses. Companies tend to relocate to agglomeration expansion
areas or other places with advantageous regulations or assistance in order to cut operating
costs and seek a broader development platform [48,49].

Figure 6 shows the spatial layout of high-tech manufacturing enterprises in 2008 and
the relocation paths, revealing which regions are losing ground and which regions have a
developing creative manufacturing economy. Shangdi in Haidian District, Zhongguancun
Science City, the Jiuxianqiao area in Chaoyang District, the Science and Technology Park in
Changping District, the Science City and Industrial Base in Fengtai District, and the BDA
held a significant concentration of high-technology manufacturing companies in 2008.

Fourteen of the seventeen relocated enterprises in the Shangdi agglomeration opted to
relocate nearby, with seven abandoning the original agglomeration and relocating to the
Yongfeng Industrial Base and Zhongguancun Environmental Technology Industrial Park
along the Beiqing Road. Compared with the agglomeration areas, these industrial parks
offer more affordable rents than agglomerations and adequate space for sale or lease to
suit the vast space requirements of companies, making them attractive to enterprises with
various developmental requirements. Among the three companies that relocated across the
Haidian District, one company chose to relocate to the Wangjing area in Chaoyang District,
while the other two went to Jinye Street and the Industrial Development Zone in Daxing
District. This indicates that the majority of enterprises who migrated across the district
chose to relocate to non-agglomerations.
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In 2008, half of the relocated enterprises in Zhongguancun Science City tended to
shift to non-agglomeration areas or agglomeration expansion areas. Half of the 23 firms
that migrated within the Haidian District remained in the Science City or went to the
Shangdi agglomeration area, and the other 11 companies relocated to non-clustering areas
such as Changchunqiao, the Zhongguancun Environmental Technology Industrial Park,
and Daliushu Fuhai Centre in the Haidian District. The four enterprises relocated across
the Haidian District from Zhongguancun Science City were relocated to Yumin Road in
Xicheng District, the Science and Technology Park in Fengtai District, the BDA in Daxing
District, and the Juyuan Industrial Zone in Shunyi Distric. This means that two enterprises
were relocated to non-agglomeration areas in other districts.

A total of 11 of the 16 relocated companies in the Jiuxianqiao agglomeration were relo-
cated within Chaoyang District. Among these 11 enterprises, only 5 companies remained in
the Jiuxianqiao agglomeration, including 4 that relocated to the Wangjing area, not far from
Jiuxianqiao, and 1 each that relocated to the East Fourth Ring Road and Chengshousi Road.
For example, Beijing Watchdata Co., Ltd., which mainly develops and produces computer
hardware and software, moved from Dongzhimen in Chaoyang District to Wangjing Lize
Central Park. Among the five enterprises relocated across Chaoyang District, two were
relocated to the BDA, while one enterprise each moved to the Jinqiao Technology Industrial
Base in Tongzhou District, the Economic Development Zone in Miyun District, and the
Tianzhu Airport Industrial Zone in Shunyi District. Additionally, these three regions do not
contain any high-tech manufacturing agglomeration areas according to the 2016 industrial
space pattern.

The seven relocated companies located in the Science and Technology Park in Chang-
ping District primarily relocated to non-agglomeration areas, with only one company
remaining in the Science and Technology Park, four that relocated to Huilongguan in Chang-
ping District, and one that relocated to the BDA in Daxing District from a long distance.

Notably, none of the eleven enterprises in the BDA have relocated outside of its limits.
Additionally, none of the six enterprises in the Science City in Fengtai District relocated
outside of its limits, and those that did relocate only moved from one street to another or
to nearby office buildings. For example, Beijing Aerospace Jintai Star Measurement Tech-
nology Co., Ltd. moved from Hongda North Road in the BDA to Jinxiu Street; BGRIMM
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Technology Co., Ltd. moved from Building 5, Area 6, No. 188 South 4th Ring Road West to
Building 23, Area 18.

In addition, only two of the twenty-one relocated enterprises located in non-agglomeration
areas moved from the Xicheng District to the BDA and from Shijingshan District to the
Fengtai District Science City. The other enterprises located in non-agglomeration areas still
basically relocated within the original district.

In general, the majority of high-tech firms migrated within municipal districts from
2008 to 2016, while a considerable number of enterprises migrating across the district
preferred the BDA. Except for enterprises whose registered addresses were located in the
BDA and the Science City in Fengtai District in 2008, the relocation of other enterprises
located in agglomeration areas showed a trend of migrating from agglomeration areas to
non-agglomeration areas. This may be due to the limitations of the space and platform
provided by the former agglomeration areas in the growth process of enterprises, as well
as the gradual erosion of policy attractiveness. Therefore, enterprises seek to relocate to
non-agglomeration locations where there is a more tremendous potential for expansion
or where there are legislative incentives and affordable rents. In addition, most of the
high-tech enterprises located in non-agglomeration regions in 2008 were not inclined to
migrate to newly formed clusters in 2016. This migrant flow also led to a new clustering
tendency in the spatial distribution of high-tech manufacturing enterprises in 2016.

6. Life Cycle Characteristics of Migration of High-Tech Manufacturing Enterprises
6.1. Scale-Based Aspects of the Enterprise Life Cycle

At various periods of its life cycle, an enterprise may display regular spatial displace-
ment as well as other traits. These modifications can affect the growth potential and size
of enterprises [50–53]. From the perspective of whether the scale of high-tech enterprises
changed before and after their relocation from 2008 to 2016, 33 of the 114 relocated enter-
prises have changed size, with small enterprises increasing to medium-sized enterprises
dominating the trend. It can be inferred that the majority of high-technology companies
were in the growth stage during the study period, while only a handful were in the decline
stage. As shown in Figure 7 and Table 3, there are distinctions in the specific displacement
flow and the segmentation stage of the life cycle of each enterprise.
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Table 3. Comparison of size, location change, probability of relocation, and age of relocation of
high-technology manufacturing enterprises.

Change in Size from 2008–2016 Relocated
Enterprises Location Change * Remaining

Enterprises
Migration

Rate **

Average Age
When

Migration
Occurred

(Years)

Became
larger

Small→Medium
(29)

12 Agglomeration
Area→Agglomeration Area

68 42.65% 13.90

6
Agglomeration

Area→Agglomeration
expansion area

1 Agglomeration
Area→Non-agglomeration area

3 Non-agglomeration
area→Agglomeration Area

2
Non-agglomeration

area→Agglomeration
expansion area

5 Non-agglomeration
area→Non-agglomeration area

Medium→Large
(2)

1 Agglomeration
Area→Agglomeration Area

4 50.00% 11.00
1

Agglomeration
Area→Agglomeration

expansion area

Became
smaller

Medium→Small
(2)

1 Agglomeration
Area→Agglomeration Area

12 16.67% 10.00
1 Agglomeration

Area→Non-agglomeration area

Unchanged

Small→Small
(14)

6 Agglomeration
Area→Agglomeration Area

35 40.00% 9.64
2

Agglomeration
Area→Agglomeration

expansion area

2 Agglomeration
Area→Non-agglomeration area

4 Non-agglomeration
area→Non-agglomeration area

Medium→Medium
(67)

32 Agglomeration
Area→Agglomeration Area

154 43.51% 12.73

15
Agglomeration

Area→Agglomeration
expansion area

5 Agglomeration
Area→Non-agglomeration area

2 Non-agglomeration
area→Agglomeration Area

5
Non-agglomeration

area→Agglomeration
expansion area

8 Non-agglomeration
area→Non-agglomeration area

* Relocation location change means that the enterprise moved from a (non-) agglomeration area in 2008 to a (non-)
agglomeration area or agglomeration expansion area in 2016. ** The Migration rate is calculated by dividing the
number of relocated enterprises by the number of remaining companies.
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The 31 firms that grew larger in size generally (77.42 percent) tended to move to the
agglomeration or to the expanding region of the agglomeration, and these enterprises
were in the growth phase of the enterprise life cycle. Twenty-nine of these enterprises
expanded from a small to medium size, and two expanded from medium to large. Among
the small enterprises, 72.41% of them that became larger preferred to move within the
same agglomeration or to other locations with agglomeration trends. For example, five
enterprises relocated within the Jiuxianqiao agglomeration, while two each moved within
the BDA, the Shangdi agglomeration in Haidian District, and the Science City in Fengtai
District. Six enterprises relocated from the agglomeration to the agglomeration expansion
area, such as one that moved from Jiuxianqiao to Wangjing, two that relocated from the
Shangdi agglomeration to the Yongfeng Industrial Base, and three that migrated from
the Zhongguancun Science City to Beitucheng, Fuhai Centre, and Huilongguan. Such
small enterprises are in the adolescent phase of their life cycle, a time when both their
workforce size and their sales are proliferating. On the one hand, the growing physical size
of the enterprise needs to stretch spatially. On the other hand, the initial agglomeration
region may not be able to accommodate a small pilot factory to fulfill the experimental
production function of micro and small manufacturing firms. In addition, the benefits of the
previous agglomeration area, such as industrial assistance, can result in path dependence
and spatially stickiness in the spatial displacement of enterprises. Therefore, micro and
small firms that are expanding at this point in their life cycle may consider relocating to
other spatially appropriate incubators inside the agglomeration region or leaving the high-
density agglomeration area and relocating to an expansion area around the agglomeration.

The two medium-sized enterprises that have expanded to large size have both opted
to move from agglomerations to areas of high concentration, one relocating within the
Zhongguancun Science City and the other moving from the Changping Science Park to
Huilongguan. These enterprises are usually in the adolescence or prime stage of their life
cycle. On the one hand, the new employees require additional office space. On the other
hand, the company’s image needs to be modernized to reflect its position in the market.
If the surrounding industrial base has a suitable climate or advantageous policies, then it is
more likely that medium-sized firms with certain strengths would re-select their locations
without leaving the agglomeration.

The two downsized companies both shrunk from medium size to small size, moving
to Zhongguancun and the non-agglomeration area of Shunyi District, respectively. Such
enterprises can be considered to be in the declining or aging stage of their life cycle.
As companies’ staff and sales diminish, the competitiveness of enterprises also declines.
Due to operational pressure, such an enterprise is compelled to relinquish inefficient
capacity, reduce expenses, and return owed money by surrendering its lease and relocating
outside the core agglomeration areas.

Most enterprises that have maintained their size have migrated within an agglomera-
tion or from one agglomeration to another or to an agglomeration expansion area. As there
are specified criteria for the values of the indicators in the scale division, there are some
enterprises that are deemed to be unchanged in scale during the research period, even if
there is a slight change in their sales or employee count. It is also feasible to explore their
life cycles through variations in these values and location changes. Among the 14 small
relocated enterprises that maintain the same scale, more than half (8) have relocated within
the original agglomeration area or moved from the agglomeration area to the surrounding
area, indicating that they are likely in the growth phase. For instance, the Zhongguancun
agglomeration, the Jiuxianqiao agglomeration, and the Science City in Fengtai District all
have one enterprise relocated within the same agglomeration. In addition, one company
moved from the Zhongguancun to Shangdi, and one company moved from Shangdi to
the surrounding Yongfeng industrial base. Among the small firms whose size stayed the
same, the number of employees, business income, and assets increased for all but two
that relocated from non-clustering to non-clustering locations. Despite the fact that eight
years of growth did not allow these enterprises to drastically increase in scale, these micro
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and small enterprises can be deemed to be in the toddler or adolescent stage of their life
cycle. During the early or infant phases of development, they are primarily clustered in
incubators. Once a product has earned initial market awareness and a modest revenue
flow, they may relocate to other incubators or agglomeration expansion locations in search
of permanent office space or more favorable legislative support.

Sixty-seven medium-sized relocated enterprises maintained the same size, with over
70.14% choosing to relocate between agglomeration areas or to agglomeration expansion
areas. For instance, seven enterprises relocated within the BDA, four within the Shangdi
agglomeration, ten within the Zhongguancun Science City, and seven relocated from
the Shangdi and Zhongguancun clusters to the Yongfeng Industrial Base and the Zhong-
guancun Environmental Technology Industrial Park, respectively. It is worth noting that
the employees and operating income of 39 companies have maintained steady progress,
but there are also nearly half (28) of the analyzed companies whose values have declined
compared with 2008. Twenty of these twenty-eight enterprises have migrated within the
agglomeration or the agglomeration’s expanding area. This indicates that the majority of
medium-sized enterprises that have maintained their size are in the adolescence, stable,
or mature stages of their life cycle. Although they have a particular scale of staff and eco-
nomic volume, they have not yet reached a level of capital accumulation that allows them
to release capital freely, and they cannot guarantee continuous revenue growth; therefore,
they still prefer industrial agglomerations when making locational adjustments to achieve
scale economy.

6.2. Life Cycle Characteristics of Migrating Enterprises According to Age

The age of a company indicates its longevity within its life cycle. The industrial char-
acteristics of high-tech enterprises lead to rapid renewal iterations and fierce competition
within a short period of time. On the one hand, over 600 enterprises ceased to exist from
2008–2016, and on the other hand, the relocated firms we analyzed were all older than
eight years, and these companies are relatively long-lived companies in high-tech industries
and even in most industries in China. Exploring the locational behavior of such enterprises
in the life cycle could help us uncover the secret of sustained development, resilience,
and longevity.

Figure 8 illustrates the correlation between the age and number of relocated firms of
different sizes. The age of the enterprise at the time of the move is calculated by deducting
the date of the company’s initial migration and its founding year. This study attempts
to obtain change records of 114 relocated enterprises to explore the life cycle pattern of
high-technology enterprises that have relocated. The number of enterprises in the high-
tech manufacturing industry that underwent secondary migration from 2008 to 2016 was
significantly higher than that of other high-end manufacturing industries in Beijing, such
as the automobile manufacturing industry and pharmaceutical industry. This may be
attributed to the fact that high-tech manufacturing enterprises require less physical space
and are more flexible with respect to locational adjustment; thus, their migration occurs
more frequently. Due to data limitations, 40 companies that did not find the time of change
of the specific registered address used their 2013 corporate address for verification. This
could cause a total inaccuracy in the calculated findings of 0.35 to 1.40 years. Therefore, the
calculation results of all enterprises and enterprises with a specified migration period have
been placed in Figure 8 for reference.



Sustainability 2022, 14, 12750 15 of 19

Sustainability 2022, 14, 12750 16 of 21 
 

6.2. Life Cycle Characteristics of Migrating Enterprises According to Age 
The age of a company indicates its longevity within its life cycle. The industrial 

characteristics of high-tech enterprises lead to rapid renewal iterations and fierce 
competition within a short period of time. On the one hand, over 600 enterprises ceased 
to exist from 2008–2016, and on the other hand, the relocated firms we analyzed were all 
older than eight years, and these companies are relatively long-lived companies in high-
tech industries and even in most industries in China. Exploring the locational behavior of 
such enterprises in the life cycle could help us uncover the secret of sustained 
development, resilience, and longevity. 

Figure 8 illustrates the correlation between the age and number of relocated firms of 
different sizes. The age of the enterprise at the time of the move is calculated by deducting 
the date of the company’s initial migration and its founding year. This study attempts to 
obtain change records of 114 relocated enterprises to explore the life cycle pattern of high-
technology enterprises that have relocated. The number of enterprises in the high-tech 
manufacturing industry that underwent secondary migration from 2008 to 2016 was 
significantly higher than that of other high-end manufacturing industries in Beijing, such 
as the automobile manufacturing industry and pharmaceutical industry. This may be 
attributed to the fact that high-tech manufacturing enterprises require less physical space 
and are more flexible with respect to locational adjustment; thus, their migration occurs 
more frequently. Due to data limitations, 40 companies that did not find the time of 
change of the specific registered address used their 2013 corporate address for verification. 
This could cause a total inaccuracy in the calculated findings of 0.35 to 1.40 years. 
Therefore, the calculation results of all enterprises and enterprises with a specified 
migration period have been placed in Figure 8 for reference. 

In general, the average age of high-tech manufacturing enterprises when they 
relocated was 12.57 years, and the median age of relocation was 12 years for both all firms 
and those with a definite time of relocation. Small (12.51 years) and medium-sized firms 
(12.60 years) had roughly the same average age at the time of relocation. This figure is also 
similar to those with definite relocation ages (11.89 years, 11.71 years, and 11.96 years for 
all enterprises, small enterprises, and medium enterprises, respectively). Up to 2016, the 
age of relocation of high-tech manufacturing enterprises in Beijing was between 1 year 
and 48 years, of which 72.81% made the decision to relocate when they were established 
for 7–16 years. This is consistent with the age range of the enterprises with a definite 
relocation time. It can be assumed that the adaptation period for high-tech manufacturing 
enterprises is 7–16 years. This means that the probability of relocation decreases sharply 
after 16 years of establishment, whereas prior to that, enterprises are prone to change 
location due to various considerations and realities. The largest number of firms relocated 
at 7 years since establishment, but this value varies by size: 65.11% of small enterprises 
relocate between 7 and 13 years of age, and 69.01% of medium-sized firms relocate 
between 7 and 16 years of age; therefore, the adaptation period is likely to be 7–13 years 
for small enterprises and 7–16 years for medium-sized firms. 

  
(a) (b) 

Figure 8. Age and number of high-tech manufacturing enterprises of each size when migration
occurs: (a) Age and number of all relocated enterprises when migration occurs; (b) Age and number
of enterprises with definite migration time when migration occurs.

In general, the average age of high-tech manufacturing enterprises when they relocated
was 12.57 years, and the median age of relocation was 12 years for both all firms and those
with a definite time of relocation. Small (12.51 years) and medium-sized firms (12.60 years)
had roughly the same average age at the time of relocation. This figure is also similar
to those with definite relocation ages (11.89 years, 11.71 years, and 11.96 years for all
enterprises, small enterprises, and medium enterprises, respectively). Up to 2016, the age
of relocation of high-tech manufacturing enterprises in Beijing was between 1 year and
48 years, of which 72.81% made the decision to relocate when they were established for
7–16 years. This is consistent with the age range of the enterprises with a definite relocation
time. It can be assumed that the adaptation period for high-tech manufacturing enterprises
is 7–16 years. This means that the probability of relocation decreases sharply after 16 years
of establishment, whereas prior to that, enterprises are prone to change location due to
various considerations and realities. The largest number of firms relocated at 7 years since
establishment, but this value varies by size: 65.11% of small enterprises relocate between 7
and 13 years of age, and 69.01% of medium-sized firms relocate between 7 and 16 years
of age; therefore, the adaptation period is likely to be 7–13 years for small enterprises and
7–16 years for medium-sized firms.

6.3. Analysis of the Change in Migration Size and Age

Figure 9 shows the relationship between the age and size changes of migrating firms
in the high-tech manufacturing industry. According to Ichak Adizes, firms in their tod-
dler, adolescent, and prime years are more likely to relocate for the purpose of spatial or
scale expansion [54]. Therefore, the size change of migrated enterprises can be combined
with age to explore the initial growth stages of the life cycle of high-technology enter-
prises. Among the 114 enterprises, 31 enterprises expanded in scale after their relocation,
while 81 remained the same size. Most of the small enterprises (67.44%) have grown into
medium-sized enterprises after their migrations. In addition, the distribution of age and
the frequency of relocations reveals that small enterprises between the ages of 4 and 20
have one to four migrating enterprises growing in size almost every year. Among them, the
largest number of relocated enterprises were 12 years old and 13 years old, with four each
developing into medium-sized enterprises. Additionally, there were even small enterprises
that moved after 44 and 46 years old and subsequently became medium-sized enterprises.
Two medium-sized enterprises became large enterprises at 11 years old, and two became
small enterprises at the age of 10. In this way, it is more difficult to explore the precise time
of the growth stages of the high-tech manufacturing industry through the change in size
and age of migration.
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Overall, the life cycle characteristics of high-tech manufacturing firms have startling
traits in comparison. First, the number of high-tech manufacturing enterprises that exited
during the study period was several times higher than that of other industries (635), with
enterprises moving in and out frequently and with a rapid pace of renewal and iteration.
Second, the majority of the enterprises that expanded in size preferred to move to agglom-
erations or agglomeration expansion areas, and were in growth stages such as infancy,
adolescence, and their prime age. Reduced-scale enterprises are in the decline stage of their
life cycle and have a tendency to relocate to non-agglomeration or peripheral areas (Table 4).
Third, the mean and median age of the first migration for long-lived firms formed more
than eight years ago is close to twelve years. The reasons for this require additional investi-
gation. Meanwhile, the adaptation cycle for high-tech manufacturing firms is 7–16 years;
thus, firms at this age are more likely to undertake locational shifts. Fourth, the life cycle of
long-lived enterprises in high-tech manufacturing is more individualized. Additionally,
each enterprise may not be consistent in its own growth and development years. For
instance, some enterprises may relocate when they are 4–16 years old, seeking a broader
space to thrive, while other small enterprises are still in their growth phase when they
are 44–46 years old and further expand after relocating. By contrast, some medium-sized
enterprises may have started the decline phase when they are ten years old, requiring them
to return capital by reducing office space and moving out of the agglomeration.

Table 4. Comparison of size, age of relocation, and life cycle stage of high-technology manufacturing
enterprises.

Initial Size Change in Size Age When Migration
Occurred (Years) Relocated Enterprises Life Cycle Stage

Small

Size expansion 5–46 29 Adolescence

No change in size 2–18 14 Toddlerhood or
adolescence

Medium

Size expansion 11 2 Adolescence or the prime
of life

Size reduction 10 2 Recession

No change in size 2–48 67 Adolescence, stability or
prime of life

7. Discussion and Conclusions

Research on business migration in international metropolitan areas is inadequate.
Existing studies have mainly studied the whole manufacturing or service industry from
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the regional scale, and there is a lack of research based on the city scale and firm level.
This paper explored the characteristics of the locational reselection process of high-tech
manufacturing enterprises in the city of Beijing based on micro-enterprise data and using
point pattern analysis and other methods. The findings of the study have some reference
significance for enriching and improving the theory of enterprise migration and modern
industrial locations. This study has demonstrated the following conclusions.

Firstly, we have investigated the relationship between enterprise attributes and enter-
prise migration, and we find that the ownership of the enterprise, the establishment time of
the enterprise, and the size of the enterprise may be related to the enterprise’s migration.
Among the 114 companies analyzed, 97.43% are mixed ownership enterprises, foreign-
funded enterprises, and privately owned enterprises, indicating that market rules may have
a greater impact on enterprise relocation than government policies. The establishment time
of the relocation enterprise was concentrated after 1992. For high-tech enterprises, small
enterprises are the dominant enterprises in terms of demise, while medium-sized enter-
prises account for the majority of the surviving and migrating enterprises, and enterprises
with medium-sized or high operating incomes are more inclined to migrate.

Secondly, we examined the spatial variation of migrating enterprises. In general, the
spatial variations and migratory directions of high-tech enterprises are affected by the
original industrial layout. The agglomeration and advantageous locations of high-tech
industry development, such as Haidian District, Chaoyang District, and other urban areas,
have a significant spatial-locking effect on the migration of enterprises, which focuses
the migration of high-tech enterprises mainly in urban areas. However, not all spatial
variations in migrating enterprises follow this rule. For example, although the Yongfeng
Industrial Base and Zhongguancun Environmental Technology Industrial Park, which are
in the northwest of Haidian District, were not the core agglomeration areas of high-tech
enterprises before 2008, they still attracted some enterprises by the advantages of their
proximity to the clusters, beautiful environment, and relatively low rents. Additionally, the
number of enterprises moving to the Daxing District Economic Development Zone in the
southeast direction of Beijing was the largest, making the Daxing District Economic Devel-
opment Zone a new core agglomeration area of high-tech enterprises in 2016. In addition,
some enterprises choose to migrate across regions to other agglomeration areas, expansion
areas, or non-agglomeration areas.

Thirdly, we have explored the life-cycle characteristics of the relocated enterprises
(Table 4). To begin with, most of the relocated enterprises with expanded and unchanged
scales are in the growth stage of their life cycle and tend to move to agglomerations or
agglomeration expansion areas. The enterprises with a decreasing scale are in the decline
stage. Next, the life cycle characteristics of high-tech enterprises do not conform to the
industry’s general life cycle pattern. This is not only because high-tech firms are likely
to be riskier with respect to growth, with most of them failing before they can enter the
next life cycle, but also because these long-lived high-tech manufacturing firms—which are
older than eight years of age—have an average relocation age of around 12 years, with an
adaptation period of 7–16 years. Finally, the life cycle of high-technology enterprises has
been distinctly differentiated and individualized.

Due to limitations regarding the data acquisition, this paper only studies the contem-
porary data of high-tech enterprises containing attribute characteristics from 2008 and 2016,
while high-tech enterprises in Beijing are still in the process of continuous development
and evolution. Therefore, it is difficult to identify the precise duration of each detailed
stage of the life cycle of high-tech enterprises through a combination of size and age. Future
research will focus on the long-term migratory process and life cycle characteristics of
high-technology enterprises. In addition, as a pillar industry in Beijing, the drivers of the
migration or development of high-technology industries are intertwined with the complex
urban elements of Beijing, and our future research intends to further develop a multifaceted
quantitative analysis of the impact mechanisms of migration of high-tech enterprises.
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