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Abstract: As potential ‘hidden champion’ companies originating from Germany, specialized and
innovative ‘little giant’ enterprises (LGEs) have become role models for small and medium-sized
enterprises (SMEs) in China and have been considered important actors in the strategy of ‘strength-
ening and supplementing national supply chains’. Based on the exogenous growth theory of the
firm, this article takes the perspective of the ‘dual circulation’ new development pattern of China
and analyses the spatial patterns and their determinants of LGEs using the data of national-level
LGEs from 2019 to 2021 and the geographical weighted regression method. The following results
were obtained: (1) the national-level LGEs show the spatial distribution pattern of ‘east–central–west’
decline and are highly concentrated in the high administrative levels of the cities, especially in the
Beijing–Tianjin–Hebei, Yangtze River Delta, Cross–Strait urban agglomeration. (2) The domestic and
international circulations jointly affect the spatial distribution of LGEs. Local institutional thickness
has the largest and widest impact, followed by local industrial synergy. The impact of global linkage
is relatively stable. (3) The impacts of the main determinants have spatial heterogeneity. The positive
impact of local government support shows a decreasing differentiation law from east to west, and
local industrial synergy is mainly significant in the east area of Northeast China, Bohai Rim, Shan-
dong Peninsula, and Huang-Huai-hai Plain. The spatial heterogeneity of the effect of international
circulation comes from the difference in marginal effects among regions and the influence of the
Belt and Road Initiative. The positive impact of FDI is mainly concentrated in the northeast and
southwest regions. This article highlights the importance of the domestic value chain in the strategy
of Innovative China, and proves that varying global-local nexus of cities creates ‘soils’ with varying
fertility in which LGEs thrives as well.

Keywords: specialized and innovative little giant enterprises (LGEs); dual circulation; global-local
nexus; development pattern of small and medium-sized enterprises (SMEs)

1. Introduction

Hidden champions, originally coined by Hermann Simon, a famous management
expert in Germany, are referred to as firms unknown to the public, focusing on some
segmented markets, but rank highly in the European, or even global market, with annual
sales revenues of less than USD 5 billion [1]. Experiences from developed countries have
also demonstrated that hidden champions generally concentrate on the areas that large
enterprises are not yet deeply involved in, which ultimately makes them have the potential
to occupy a technological monopoly position in a certain segment market [2]. Despite their
small scale, hidden champions adopt a global niche strategy to break through the limitations
of the domestic market, pay timely attention to the needs of international customers, and
meet their product requirements through innovation [3], which are interpreted as the secret
of their maintaining the leading position in specific fields and resisting global economic
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recessions [4]. As a consequence, hidden champions have become ‘visible’, and have been
getting more and more attention.

The success of Germany’s hidden champions provides a new way of regional in-
novation that relies on differentiation and specialization of small- and medium-sized
enterprises (SMEs) instead of scale economies of large companies. Hidden champions
have also been seen as important actors in countries’ manufacturing sector to gain a global
competitive advantage and secure national supply chains. Therefore, cultivating ‘hidden
champion’ enterprises has become an important objective in the national development
strategy of developing countries, such as China, especially for safeguarding their supply
chain security [5]. Moreover, hidden champions provide a feasible solution for coordi-
nating development within and between regions. Western literature has indicated that
hidden champions generally operate away from urban built-up areas. Taking Germany
as an example, two-thirds of hidden champions are located in rural areas [6]. Although
rural areas are particularly constrained by economic factors and resources compared to
urban areas, hidden champions can better protect their core technology secrets [7] and
have more potential to take the leadership position in rural areas [8,9]. On the one hand,
in order to keep their strong innovation capabilities and competitiveness in specific niche
markets, hidden champions have initiated their regional supplier networks in rural areas,
which strengthens local knowledge spillover effects and monetary externalities [7]. On
the other hand, hidden champions have also kept extensive contacts with the suppliers of
high-quality products and services in urban areas, which further promotes urban and rural
integration development [10].

Similar to most countries, China’s economy has been dominated by SMEs, which ac-
count for 99.8% of the country in terms of the number of micro-, small-, and medium-sized
enterprises in 2021. A large number of SMEs, especially in the eastern coastal areas, have
risen rapidly along with China’s industrialization and rural urbanization. These enterprises
have also become important actors in the development of export-oriented economy and of
China’s integration into the global production network. As China has implemented man-
ufacturing innovation and upgrading strategy and the trade friction between China and
developed countries has frequently happened, it is urgent to foster a group of companies
with core competitive advantages such as Germany’s hidden champions. Recently, the
central government of China has put forward the development strategy of ‘specialization,
refinement, peculiarity and innovation’ for small- and medium-sized enterprises (SMEs),
namely, specialization (focusing on specific fields) [5], lean (lean production and manage-
ment) [11], characteristic (characteristic of products and services) [12], and novelty (product
and service innovation) [5]. Since 2019, a group of national specialized and new ‘little giant’
enterprises (referred to hereinafter as LGEs) were selected each year. Compared with the
little literature available on hidden champions in developing countries, there is even less
research on LGEs in China. Under such circumstances, it is worth more academic attention
to exploring the influencing factors of LGEs’ growth, which can provide policy suggestions
for local governments to rationally allocate resources and create an environment suitable
for LGEs’ growth as potential hidden champions in developing world.

This article attempts to make a marginal contribution in the following aspects. First,
it is incorporated into China’s current dual-circulation new development pattern to ex-
plore the impact of global and local factors on the growth of SMEs into potential hidden
champions, which contributes to a deep understanding of a new global–local connection or
linkage within the Chinese context. Second, geographically weighted regression analysis
was adopted to understand the regional differences in the influence of various factors on
LGEs to provide theoretical support for differentiated local policy making.

The following sections are divided into four parts. The second part proposes the
analytical framework under the background of the dual-circulation development pattern
and main hypotheses based on the literature review. The third part introduces the study
area, data sources and research methods, the fourth part analyses the research results, and
the last part makes discussion and conclusions of this article.
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2. ‘Dual Circulation’ Development Pattern and the Growth of LGEs: Literature Review
and Main Hypotheses

The theory of firm growth originated from the research of mass production in the
1950s. It can be divided into endogenous growth theory of the firm and exogenous growth
theory of the firm. The former theory emphasizes the function of internal capital and
knowledge in enterprises’ growth. The latter theory regards enterprises as an open system
with self-sustaining ability, which is based on resources obtained from the environment [13].
Instead of focusing on the resources or capability inside LGEs [14], or strategic management
of the little amount of academic literature available on hidden champions [15], this article
takes the perspective of the new regionalism of economic geography and concerns about
the environment where those firms operate their business, especially the global-local nexus
and its impact on the growth of LGEs in a place [16] and their spatial distribution.

2.1. ‘Dual Circulation’ Development Pattern in China

Unlike hidden champions in developed countries, companies in developing countries,
including China, SMEs in particular are generally faced with weak technological innovation
ability and resources redundance. A large number of companies in those countries, have
been directly or indirectly involved in global production network, mainly based on their
low-cost labour force and flexible specialization [17]. Although globalization offers those
enterprises the opportunity for growth or spatial expansion, they have also encountered
the dilemma of being locked in the low end of value chains and facing technical barriers or
blockages that are difficult to break through [18]. To maintain their bargaining power in
the international market, focal firms of developed countries in global production networks
consciously hinder the diffusion process of innovation, such as core or cutting-edge tech-
nologies, crucial know-how, and knowledge. Especially after the outbreak of COVID-19,
developed countries have gradually moved their offshoring manufacturing back and im-
plemented reindustrialization to strengthen their supply chain resilience or security [19].
Enterprises in developing countries that are heavily dependent on global production net-
works have been in urgent need of strategic adjustment. Some suggestions have been put
forward in China that national production networks and regional cooperation should be
strengthened to promote the innovation capability of the enterprise [20], taking advantage
of increasing demands in the domestic market and new business opportunities based on
regional coordination development.

Under such circumstances, the central government of China raised a dual-circulation
development pattern, which means opening up international circulation to attract global
resources and factors and expanding foreign trade, while further unclogging the domestic
circulation to make use of China’s super large market advantages and basic position and
ultimately creating new international competitive advantages [21]. This is a deepening of
China’s supply-side structural reform against the background of a shrinking global market
and rising protectionism, from passively participating in the global economic circulation
to actively building a new development pattern in which both domestic and international
circulations promote each other.

2.2. Analytical Framework and Main Hypotheses

The dual-circulations development pattern provides a new global-local context for
China’s SMEs to grow into LGEs. Participating in international circulation, measured
as total import and export trade and total foreign direct investment (FDI) [22,23], can
make it feasible for local enterprises to get access to the global market and effectively
strengthen cooperation with foreign companies, thus promoting their growth [24] and
obtaining knowledge spillovers and opportunities for technological transfer to promote
their innovation capability [24] and competitiveness. Domestic circulation of China owns
the advantage in the increasing potential of large and various demand, together with a
complete industrial system and perfect supporting conditions. Among them, the coop-
eration among industry, universities and research institutes [25], the coordination of the
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upstream and downstream parts of industrial chains [26], and the combination of scientific
and technological innovation, modern finance, and human capital [27] are the key factors of
the local environment, which SMEs need to rely on to actively participate in international
and domestic circulation. In addition, they have to rely upon a conducive institutional,
financial and industrial environment, a strong economic foundation, and appropriate traffic
and information technology conditions [28]. The specific framework is shown in Figure 1
as below.
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2.2.1. International Trade, FDI, and the Growth of LGEs

Simon pointed out that one of the secrets of hidden champions’ success lay in their
expansion to the international market through overseas investment and trade [27]. As
mentioned above, integrating into the global production network and entering the global
circulation with the cost advantages of labour, raw materials, and land rent have the lock-
in effect of path dependency and the difficulties in industrial upgrading for developing
countries, which especially inhibits the improvement of innovation ability of local SMEs [29].
However, there are still some positive aspects. First of all, due to the increasing competition
between developing countries and even between different enterprises within a specific
developing country, it is necessary for SMEs to import and apply new technology and
advanced equipment so as to improve their productivity and provide products with lower
price and higher quality [30]. This means that international trade may stimulate the growth
of local SMEs in developing countries through increasing their business opportunities and
driving them to promote competitiveness.

Furthermore, inward FDI may bring about knowledge spillovers through skilled
labour mobility or establish the economic collaborations with local SMEs in developing
countries through joint ventures and outsourcing networks, which would increase the
opportunities for local SMEs to expand their business, acquire new knowledge and technol-
ogy transfer, and promote their competitiveness in a specific market [31]. It is believed that
this positive impact of knowledge and technological innovation depends on the technology
gap between foreign companies and local firms, and the absorptive capacity of the latter
firms for advanced technologies [32]. Moreover, foreign greenfield investment can directly
support high-input and long-cycle innovation activities of enterprises, avoiding capital flow
drying up [33]. Overall, global circulation would facilitate SMEs in developing countries’
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access to technical knowledge, human resources, and other strategic resources to promote
their status in global production networks. Therefore, the two hypotheses are made as
follows.

Hypothesis 1a (H1a). FDI promotes the growth of local LGEs.

Hypothesis 1b (H1b). International trade promotes the growth of local LGEs.

2.2.2. Local Industrial Synergy and the Growth of LGEs

Industrial synergy refers to the organic connection between the upstream and down-
stream enterprises of an industrial chain, technological collaboration between horizontally
related industries, and mutual support between leading and supporting industries to
enhance technological innovation and the continuous optimization and upgrading of mod-
ern industrial systems [34]. It includes the collaboration between industries, enterprises,
and economic actors in a specific place or across neighboring places [35]. Local indus-
trial synergy brings about collective efficiency, which is considered as one source of the
competitiveness of industrial clusters [36,37].

A high level of coordination and collaboration within value chains is beneficial to the
interaction between SMEs and thus ensures the supply of high-quality products or services,
and this effect is believed to be easily kept in a certain area [38]. Taking Germany as an
example, industrial synergy is reflected not only in the close cooperation network between
hidden champions and their surrounding suppliers, but also in the cross-regional intensive
production and knowledge network connecting rural and urban areas, which guarantees
the high-quality and high-tech specialized production [39]. As a result, the geographical
agglomeration or constructed connection channels of upstream and downstream enterprises
are conducive to creating a favorable environment for the growth of SMEs. Specifically, the
growth and upgrading of manufacturing SMEs and the deepening of specialization in turn
leads to an increase in their demand for producer services. Producer services promote the
deepening of the division of labour and reducing the cost of intermediate inputs of SMEs
by providing high-quality intermediate services for the manufacturing industry [40]. This
mutual promotion is constantly strengthened, thus continuously promoting the growth of
local manufacturing and producer service enterprises [41]. From this perspective, SMEs
cannot easily grow into LGEs without the support of other related enterprises and sectors
in a place. Therefore, this article proposes the following hypothesis.

Hypothesis 2 (H2). Local industrial synergy promotes the growth of LGEs.

This article uses the industrial synergy agglomeration index [42] to measure local
industrial synergy, and the specific formula is as follows:

coaggi = 1− |manui − servi|
manui + servi

+ (manui + servi) (1)

thereinto
manui =

xmi

xm
/

xi

x
(2)

servi =
xsi

xs
/

xi

x
(3)

Type of xmi for manufacturing employment in city i, xm for national manufacturing
employment, xsi for employment of producer services in city i, xs for national employment
of producer services.

2.2.3. Local Learning and Growth of LGEs

LGEs are the SMEs that operate with a higher level of innovation capability to sus-
tain and improve their core competitiveness. The industrial cluster literature empha-
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sizes the knowledge spillover effects and knowledge transfer generated by geographi-
cal proximity and cooperative networks among local actors, which are the knowledge
sources of local learning and affect local actors’ innovation activities and performance [43].
Knowledge spillover can make SMEs obtain access to new knowledge and information for
their innovation at a lower cost [44], which ultimately in turn increases local knowledge
spillover [45]. As a purposeful and planned channel of interorganizational cooperation,
industry–university–research cooperation is different from knowledge spillover as an unin-
tentional action and has an important impact on the innovation of local enterprises involved
in this cooperation [46,47]. For example, the dual apprenticeship system in Germany, based
on the joint training of enterprises and vocational colleges, is often regarded as a major
advantage of local learning, for it combines theoretical learning in colleges with practical
skill training in enterprises to satisfy the talent demand for high-quality manufacturing [48].
In addition to internalizing the spillover effect, the R&D cooperation between LGEs and
local universities, research institutions, and other technologically advanced firms can obtain
talent and new knowledge and technology [31] and, thus, promote their innovation and
growth. Therefore, this article proposes the following hypothesis.

Hypothesis 3 (H3). Local learning promotes the growth of LGEs.

Following Leeuwen [49], this article uses the number of college students to measure the
innovation vitality of local universities and research institutions, the R&D input intensity to
measure of local research and the development of enterprise vitality, and patent applications
to measure innovation performance. It synthesizes the above three indicators as local
learning.

2.2.4. Local Institutional Thickness and the Growth of LGEs

The concept of institutional thickness was proposed by the new regionalism and is
used to describe the existence of a large number of institutions and organizations that can
have a positive impact on local development [50]. Informal and formal institutions—the
former including routines, customer, and values, the latter including policies and laws—can
have an impact on regional development. This article emphasizes the influence of formal
institutional governance of local governments on the growth of LGEs.

National-level LGEs can be seen as the institutional arrangement of the central govern-
ment, and only provincial small giant enterprises are eligible to participate in the selection.
It also means that local governments at and below the provincial level are necessarily
responding to national-level LGEs selection, which even can be traced back to their long-
standing policies to foster SMEs by providing institutional guarantees. Limited by their
small size and scarce resources, SMEs are vulnerable to economic fluctuations, public
health events, and other external factors. Local governments can enact policies to invest in
constructing various platforms for trade cooperation and infrastructures and instruments
for public scientific research, and provide public services, which is helpful for SMEs to
expand their production and business at a lower cost [51] and reduce the cost of innova-
tion [52]. In addition, local governments can encourage enterprises through special fund
subsidies and corporate tax relief to make expansion or become innovative [53]. Although a
branch of the extant literature questioned the effectiveness of the government’s institutional
governance and pointed out information asymmetry between enterprises and government,
demonstrating differences in the effect of governmental support on enterprise growth [54],
enterprises are generally supposed to conglomerate into regions with perfect institutional
environment to reduce production and innovation costs and get access to scarce factors,
such as financial capital and talents [55]. Moreover, the Chinese government’s supporting
policies for LGEs aim to maintain the security of national supply chain and develop key
technologies independently, which could promote the growth of LGEs. Therefore, this
article makes the following assumption.
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Hypothesis 4 (H4). Local institutional thickness/ supporting policies promote the growth of LGEs.

According to Zhang et al. [56], both the Chinese government’s platform building, and
capital subsidies come from local expenditures, so this article adopts the general public
budget expenditure of local governments as the measurement index of government public
platform building and funding.

2.2.5. Local Innovative Financial Services and the Growth of LGEs

Due to their small size, SMEs have long been faced with financial difficulties and high
financing costs. These enterprises can hardly get financial support from the traditional
financial system represented by banks, securities, and insurance companies, to make
expansion or carry out innovative activities [57], as well as hidden champions [14]. It is not
a special case for SMEs to encounter the risk of bankruptcy and even have to be closed for
lacking in working capital.

With the rapid development of information technology, digital finance has gradually
become a supplement to the traditional financial system in China. Innovative financial
services, especially booming technological financial services, provide a new opportunity
for the growth of SMEs [58], and a full range for each enterprise’s innovation activities to
provide financial services is one of the purposes of financial innovation [59]. Theoretically,
SMEs can use P2P lending platforms, such as Jingdong Finance and Ant Financial (two
well-known technology and financial service companies in China), to effectively reduce the
service cost of loans, thus eliminating the restrictions of traditional financial institutions.
LGEs need financing to support high-intensity internal innovation activities to gather
in areas with easy access to digital finance services. Therefore, this article proposes the
following hypothesis.

Hypothesis 5 (H5). Local innovative financial services promote the growth of LGEs.

This article uses the Chinese digital Pratt & Whitney financial index to measure the
development level of local innovative financial services [60]. The index data are provided by
the digital financial research centre of Peking University, and the ant gold group calculation
is open to the public and used in the recent literature [61].

In addition, this article uses economic development, traditional finance services,
informatization level, transportation, and market conditions as control variables. The
variables are shown in Table 1 below.

Table 1. Variable selection and description.

Variable Types Level-One Variable Level-Two Variable Measurement Index Unit

Independent
Variable

Global
Foreign Direct Investment Foreign Direct Investment

(FDI) 10,000 USD

International Trade Import and Export Trade
Volume (trade) 10,000 CNY

Local

Industrial Synergy Industrial coagglomeration
index (coagg) -

Local Learning

Number of College
Students (lab) Person

R&D Intensity (R&D):
R&D expenditure/GDP -

Number of Patent
Application (pat) Piece

Institutional Thickness Local Public Budget
Expenditure (gov) 10,000 CNY

Innovative Financial
Services

Digital Inclusive Financial
Index (digfin) -
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Table 1. Cont.

Variable Types Level-One Variable Level-Two Variable Measurement Index Unit

Control Variable

Economic Development Per Capita GDP (GDP) CNY
Traditional Financial

Services
Deposit Balances of

Financial Institution s (fin) 10,000 CNY

Informatization
Number of Mobile Phones

Per 100 People (tel)
Piece per

100 Persons
Number of Broadband

Interfaces Per 100 People
(int)

Set per 100 Persons

Market
Total Wages of on-the-job

Workers (wage) 10,000 CNY

Population Density (peo) Person per km2

Transportation Railway Density (rail) km/km2

Highway Density (free) km/km2

3. Study Area and Methodology
3.1. Study Area

This article mainly discusses the spatial distribution and determinants of LGEs in
China on the scale of prefecture-level cities. There are 333 prefecture-level divisions in
34 provincial-level regions of China, including 293 prefecture-level cities, 7 regions, 30
autonomous prefectures, and 3 leagues (hereafter called prefecture-level cities) (Figure 2).
Due to the data availability, a total of 4 municipalities directly under the central government
and 286 prefecture-level cities in 31 provincial-level regions are included.
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3.2. Data Sources and Statistics Profile

The list of LGEs is from the Ministry of Industry and Information Technology (MIIT)
of China. Since 2019, MIIT has started selecting LGEs based on factors such as niche market
focus, high innovation efficiency, strong market share, and belonging to the advanced
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manufacturing industry. As of 2021, 4762 LGEs have been selected in three batches. There
have been 4919 LGEs considered because 160 enterprises were disqualified during the
second batch of publicity periods, and three of them passed in the third batch. Then, the
“Qichacha” website was used to search the enterprise name, company address, business
scope, and other enterprise information. Qichacha is the largest enterprise credit inquiring
website in China. It can provide information consistent with the State Administration for
Market Regulation, such as enterprise address, registration time, and business scope. It can
also show the history information of the enterprises after cancellation, name change and
relocation. The socioeconomic data are from the China City Statistical Yearbook (2019) and
City Statistical Yearbook and bulletins of cities in 2018.

According to the Industrial Classification for National Economic Activities in China
(GB/T 4754-2017), the quantity statistics of LGEs in each industry are shown in Figure 3.
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Figure 3. Number of LGEs by industry in China, 2019–2021.

The largest proportion of LGEs is in the manufacturing industry, accounting for 64.59%.
Subdividing the manufacturing industry based on “Four Bases of Industry Development
Catalogue in China” according to LEG selection criteria (Figure 4), the numerical control
tools and robotics industry, new materials industry and new information technology
industry account for the largest number of 721, 646, 437, respectively.

The productive service industry is an enterprise aggregation that provides inter-
mediate services for the manufacturing industry. It supports the production efficiency,
technology innovation, and upgrading of the manufacturing industry [62]. According to
Howells, the productive service industry includes business services and scientific services,
such as insurance, banking, finance, accounting, and legal services [63]. Due to the cor-
responding statistical caliber of the yearbook, the transportation industry, postal service
industry, information technology service industry, wholesale and retail industry, finance
industry and leasing, and business services industry were considered. The result shows
the number of LGEs in the productive service industry is 1629, which is second only to
the manufacturing industry. The proportion of LGEs in these two industries accounts for
97.71%. LGEs can import foreign advanced knowledge through FDI and international
trade, which have a certain lag effect on innovation. To reduce the endogeneity of the
model [64], the article took the first batch of LGEs in 2019 as the basis point, lagged behind
all independent variables by one year, and selected data from 290 cities after removing
incomplete information.
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Figure 4. Number of LGEs by manufacturing industry in China, 2019–2021.

3.3. Research Method
3.3.1. Global Moran’s I

Moran’s I is the most commonly used measure of spatial autocorrelation, suggesting
whether the distribution of elements is clustered, dispersed, or random [65]. Therefore, the
global Moran’s I was used to represent the overall spatial patterns of LGEs. The calculation
formula is as follows:

I =
∑n

i ∑n
j 6=i Wij

(
Xi − X

)(
Xj − X

)
1
n ∑n

i
(
Xi − X

)2
∑n

i ∑n
j 6=i Wij

(4)

where Xi is the number of LGEs for the ith city; Xj is the number of LGEs for the jth city;
and Wi is a weight parameter between cities i and j that represents proximity.

3.3.2. Anselin Local Moran’s I

Compared to global Moran’s I, the Anselin local Moran’s I can identify the location
and degree of spatial element agglomeration, and distinguish further four types of spatial
agglomeration, including (1) high-high cluster (HH), (2) high-low outlier (HL), (3) low-high
outlier (LH), and (4) low-low outlier (LL). [66]. The calculation formula is as follows:

Ii =
(xi − x)

s2 ∑
j

wij(xj − x) (5)

where xi is the number of LGEs for the ith city; x is the mean number of LGEs for the ith
city; and wij is a weight parameter for the pair of cities i and j that represents proximity.

3.3.3. Geographically Weighted Regression

Linear regression is one of the most common methods used to explore the relationship
between two or more variables. The basic principle is to assume the relationship between
the dependent variable and independent variables in advance; then, ordinary least squares
(OLS) regression is adopted to obtain the estimated value of the equation parameters. The
calculation is shown in Formula (6):

Yi = βo + ∑i βiXi + εi (6)

where βi is the regression coefficient of the ith variable; εi is the residual error.
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The traditional OLS method assumes all independent variables are global and spatially
stationary [67]. However, due to the spatial differences in the effect of location factors on
the distribution of LGEs, geographically weighted regression (GWR) was able to reduce
the error caused by spatial non-stationary. In the GWR model, the spatial heterogeneity
was investigated by using a local liner regression for each local scale. The calculation is
shown in Formula (7):

Yi = βo(ui, vi) + ∑k βk(ui, vi)Xik + εi (7)

where Yi is the number of LGEs for the ith city; (ui, vi) is the latitude and longitude of LGEs
for the ith city; β0(ui, vi) is the intercept term; βk(ui, vi) is the regression coefficient of the
kth independent variable in the ith city; Xik is the kth independent variable in the ith city;
and εi is the residual error.

Each local liner regression was calibrated by the spatial weight function of GWR,
which expresses the spatial relationships between data. A Gaussian function was chosen to
represent the spatial weight function, as shown in Formula (8):

e−(
dij
b )

2

(8)

where dij is the Euclidean distance between city i and city j and b is the bandwidth deter-
mined by AIC.

4. Result
4.1. Spatial Distribution of LGEs
4.1.1. Spatial Distribution of LGEs

This article visualizes the number of LGEs at the provincial and municipal levels
(Figures 5 and 6). At the provincial level, a basic distribution pattern of LGEs is shown,
which is greater in the southeast coastal areas and less in the northwest inland areas. LGEs
are mainly located in Beijing, Shandong, Jiangsu, Zhejiang, Shanghai, and Guangdong,
while they are less distributed in Qinghai, Inner Mongolia, and Xinjiang. At city level, there
are generally more LGEs in the southeast region than in the northwest region of China, and
there are more LGEs located in the high administrative levels of the cities, especially in the
Beijing–Tianjin–Hebei, Yangtze River Delta, Cross–Strait urban agglomeration.
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4.1.2. Geographical Agglomeration of LGEs

The global Moran’s I index of LGEs was 0.147, the Z score was 2.211 < 1.96, and the
p value was 0.027 < 0.05, which means that LGEs in manufacturing industry and producer
services tend to conglomerate geographically at the city level, which is the precondition of
the GWR model.

The LISA maps identify the local spatial clusters of LGEs in different industries. For
all industries (shown in Figure 7), the HH cluster areas are concentrated in Yangtze River
Delta, Tianjin, Huizhou, Dongguan, and Weihai, where the Yangtze River Delta is the most
widespread. The HL outlier areas are mostly distributed in the capital cities of inland
underdeveloped provinces, like Harbin, Changchun, Urumqi, Xi’an, Chongqing, Guiyang,
Kunming, Nanning, and Liuzhou. The LH outlier areas exist in the periphery of the national
urban agglomerations such as Beijing-Tianjin-Hebei region and Yangtze River Delta, so
these regions receive external radiation from central cities such as Beijing, Tianjin, Shanghai,
and Hangzhou. The LL cluster areas are concentrated in northern Heilongjiang, southern
Gansu, and southern Guangxi. Due to relatively low economic levels, it is difficult for these
cities to form the LGEs agglomeration.

For the manufacturing industry (shown in Figure 8), the HH cluster areas are concen-
trated in Guangzhou, Shenzhen, Huizhou, and Dongguan in the Pearl River Delta, north
of Shandong, and Yangtze River Delta. Among these areas, the Yangtze River Delta is the
most extensive high-value agglomeration. The LH outlier areas are mainly located in the
periphery of the Yangtze River Delta, such as Zhenjiang, Quzhou and Huangshan, which
are driven by the external radiation of the central cities like Shanghai and Hangzhou. The
HL outlier and LL cluster areas are similar to all industries of LGEs.
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For the producer services (shown in Figure 9), the HH cluster areas are concentrated in
Tianjin, Suzhou, Jiaxing, Huzhou, and Taizhou of the Yangtze River Delta, and Guangzhou,
Zhuhai and Dongguan of the Pearl River Delta. The LH outlier areas are mainly distributed
in Zhangjiakou, Qinhuangdao, Baoding, Langfang of Beijing-Tianjin-Hebei region, Nan-
tong, Shaoxing of Yangtze River Delta, and Shanwei, Heyuan, Huizhou, Zhongshan of the
Pearl River Delta, which are driven by the external radiation of Beijing, Tianjin, Shanghai,
Hangzhou, Guangzhou and Shenzhen. Otherwise, the HL outlier and LL cluster areas are
similar to all industries of LGEs.
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4.2. Influencing Factors of the Spatial Distribution of LGEs
4.2.1. Key Variables Adaptability Analysis and Model Selection

First, key variables adaptability analysis was conducted to test whether the choosing
of international trade indicators was stable and appropriate for the model. Many indicators
were applied to measure international trade, such as total import and export trade, foreign
trade dependence, export dependence, and import dependence. Foreign trade dependence
measures the degree of economic dependence on foreign trade, as the ratio of a total
import and export trade to GDP. It can be divided into import dependence and export
dependence, respectively, and measured as the ratio of a total import or export trade to GDP.
Therefore, this article conducted total import and export trade (OLS Model (1)), foreign
trade dependence (OLS Model (2)), export dependence, and import dependence (OLS
Model (3)) as international trade indicators for linear regression (Table 2). It also tried to
use both the import trade volume and the export trade volume in the linear model, but the
results show high multicollinearity, which means the regression coefficients cannot truly
reflect the effect of predictor variables on dependent variables.

The significance of the regression coefficients was consistent in the three models,
reflecting the stability of the indicator selection of international trade. FDI, local general
public budget revenue and industrial chain synergy index were all significantly positive.
The indicators of international trade in OLS models (1) and (2) were significant. In OLS
model (3), only export dependence was significantly positive, while import dependence
was not significant, which implies export trade is a key factor to promote the growth of
LGEs. The reason is probably that LGEs develop international markets by specialization
advantages, which is similar to the preference of exporting of hidden champion [4].
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Table 2. The test for international trade indicators and models selection.

Dep. Var. The Measurement of International Trade

Models (1) (2) (3)

FDI 0.182 ***
(3.462)

0.170 ***
(3.25)

0.169 ***
(3.229)

Import and Export Trade Volume 0.122 *
(1.663)

Foreign Trade Dependence 0.091 ***
(2.735)

Import Dependence 0.037
(1.109)

Export Dependence 0.063 *
(1.736)

Industrial coagglomeration index 0.069 **
(2.297)

0.064 **
(2.137)

0.064 **
(2.113)

Number of College Students 0.017
(0.438)

0.004
(0.106)

0.004
(0.114)

R&D Intensity 0.026
(1.034)

0.025
(1.004)

0.025
(1.01)

Number of Patent Application 0.060
(0.886)

0.086
(1.363)

0.081
(1.236)

Local Public Budget Expenditure 0.568 ***
(6.401)

0.618 ***
(7.926)

0.617 ***
(7.894)

Digital Inclusive Financial Index 0.045
(1.298)

0.027
(0.782)

0.026
(0.753)

R2 0.867 0.870 0.870
Adjusted R2 0.860 0.862 0.861

F Staristic 111.919 *** 114.118 *** 107.051 ***
Moran’s I test of the standardized residuals

(GWR)
0.0198
(1.18)

0.0427 ***
(2.36)

0.0406 **
(2.263)

Whether to accept GWR model Yes No No

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01.

Then this study introduced the volume of import and export trade (GWR model 1),
foreign trade dependence (GWR model 2), export dependence, and import dependence
(GWR model 3) into GWR regression as preliminary tests. It used Moran’I to verify whether
the standardized residuals of the GWR models were randomly distributed. The result
showed that only the Moran’I of the GWR model (1) was not significant, which means the
standardized residuals of the dependent variable were completely randomly distributed in
space, so the regression coefficient of the GWR model (1) was statistically significant. The
Moran’I index of the GWR model (2) and the GWR model (3) was significant, indicating
that the indicator selection was not suitable for GWR. Therefore, the volume of import and
export trade were used in the GWR model as the measurement index of international trade
in the following analysis.

Second, this study compared the OLS model and the GWR model to prove the reliabil-
ity of the results. The most immediate evidence is that pronounced congruence between
the number of units passed the significance test in GWR and significance in OLS was found
(Tables 3 and 4). Moreover, the GWR model has a better fitting result. Tables 2 and 3 show
that the fitting effect of the GWR model was better than that of the OLS model. The R2
adjusted of GWR (0.909) was larger than that of OLS (0.867), and the AICc parameter of
GWR (245.996) was less than that of OLS (272.095).
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Table 3. Comparison of the fitting effects of the OLS and GWR models.

VARNAME OLS Model GWR Model

Residual Squares 38.485 26.396
Sigma 0.3750 0.3385
AICc 272.095 245.996

R2 0.867 0.909
R2 Adjusted 0.860 0.886

Table 4. Regression coefficients of the GWR model (the total number of cities = 290).

Model
Parameter Minimum Upper

Quartile Median Lower
Quartile Maximum Mean

Value

Number of Cities
that Pass

Significance Test

Local R2 0.813 0.853 0.895 0.919 0.956 0.886 -
C1_FDI 0.122 0.162 0.185 0.220 0.272 0.189 197

C2_trade −0.229 0.083 0.294 0.403 0.902 0.244 88
C3_coagg 0.081 0.099 0.114 0.127 0.163 0.115 107

C4_lab - - - - - - 0
C5_R&D 0.069 0.090 0.109 0.123 0.149 0.106 34
C6_pat - - - - - - 0
C7_gov 0.256 0.382 0.669 0.886 1.351 0.670 287

C8_digfin 0.087 0.102 0.123 0.147 0.164 0.125 9

4.2.2. Global Analysis of Influencing Factors

It was found that 98.56% of the simulated standardized residuals for the dependent
variable range from −2.58 to 2.58, and the standardized residuals of the dependent variable
predicted by GWR were completely randomly distributed through the spatial autocorre-
lation test (Moran’s I index = 0.0198, Z score = 1.18, p value = 0.235). These reflect the
reliability of the GWR model. To analyse the GWR model overall, the statistical results of
the determination coefficients and regression coefficients were refined, such as the mini-
mum, upper quartile, median, lower quartile, maximum, mean value, and units that passed
the significance test (p < 0.05, t > 1.96 or t < −1.96).

Global and local factors jointly influence the spatial distribution of LGEs. Compared
with global factors, local factors are more crucial to the geographical distribution of LGEs,
especially local institutional thickness. According to the mean values of model parame-
ters that passed the significance test in Table 4, the factors in descending order of their
influencing intensity are local public budget expenditure, import and export trade volume,
FDI, the digital inclusive financial index, the industrial coagglomeration index, and R&D
intensity in turn. Meanwhile, according to the number of cities passing the significance test
of coefficient, the factors in descending order of their influencing geographical extent are
local public budget expenditure, FDI, industrial coagglomeration index, import and export
trade volume, R&D intensity, and digital inclusive financial index in turn. The specific
analysis is as follows.

First, among all the local factors, local institutional thickness, represented as local
public budget expenditure, exerts the most significant influence on the spatial distribution,
both in terms of intensity and geographical extent of its impact. Local industrial synergy
follows behind. LGEs are cultivated and supported by different levels of governments in
China as a response to the “Made in China 2025” strategy about leading world manufactur-
ing power since 2019, and get official supports, including more land for scale expansion
or technological upgrading, special funds, tax incentives, property rights protection, and
financing and credit enhancement, to reduce innovation risk and production costs, which
further promotes the growth and agglomeration of LGEs [68]. In addition, upstream and
downstream enterprises in local industrial chains and related enterprises in supporting
sectors facilitate LGEs to reduce production cost and improve innovation efficiency and
strengthen competitive advantage. Therefore, H4 and H2 are confirmed.
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Second, global factors can help LGEs gain crucial resources, such as capital, markets
and technology. It is necessary for LGEs to develop the international market, because they
focus on niche markets, which may lead LGEs to fall into the narrow domestic market [27].
In addition, FDI can bring international advanced technology into China and attract the
agglomeration of LGEs due to the gap between Chinese technology and international
standards [29]. Therefore, H1a and H1b are confirmed.

Third, the impact of local learning and innovative financial services on the geographi-
cal distribution of LGEs is relatively weak. Only a few cities passed the significance test of
R&D intensity (p < 0.05), and no city passed the significance test of the number of patent
application. This probably suggests that local R&D activities are not motivated by the needs
of SMEs, and the majority of local R&D investment from large companies and even local
public R&D institutes is barely related to the growth of LGEs [69]. It also reflects LGEs pay
little attention to innovative activities and have limited capacity to absorb local knowledge
on the other hand. The extant literature demonstrates that the growth of China’s SMEs
(including many LGEs) still depends on cost-related factors, following the innovation of
foreign and domestic peer enterprises, and paying little attention to the investment in
original innovation [70,71]. From this perspective, there is still a long way to go for China’s
LGEs to grow into global hidden champions.

In spite of being the main form of innovative financial services in China [72], the
Chinese digital finance system has been not perfect. Compared with the case that most of
the financial laws in China focus on traditional financial services [73], supervision of digital
finance services encounters great challenges, especially for information leakage risk and
imperfect information of the credit reference system. The Fintech Security Analysis Report
in 2018–2019 indicated that 44% of financial institutions had experienced data breaches [74].
According to the survey conducted by Digital Finance Institution of Peking University
and Finance Department of Chinese International Business and Economics University in
2021, nearly a third of entrepreneurs were concerned about the loan security of digital
finance and the legality of collecting loans. Moreover, the gap in China’s digital financial
development is increasing between cities, and LGEs still have difficulty in obtaining loans
from digital financial system in most cities [75]. Therefore, H3 and H5 are rejected.

4.2.3. Local Analysis of Influencing Factors

The article further analysed the spatial differences in the impact of the major factors
across cities, including FDI, international trade, institutional thickness, and local industrial
synergy, because local learning and innovative financial services are only significant in very
few cities. To visualize the influence of each factor on LGEs in different cities, the quantile
method in ArcGIS 10.6 was used to classify the regression coefficients of the independent
variables into five levels.

The spatial heterogeneity of the influence of global factors is mainly manifested in the
difference in marginal effects among cities and the promotion of ‘Belt and Road Initiative’,
while it is consistent with developing South–South cooperation in new development
patterns of “dual circulation”. Figure 10 shows that the regression coefficients of FDI are
significantly positive in the Southwest, Northeast, and North China, and these coefficients
in the Southwest and Northeast China are slightly higher than those in the North China.
This means that LGEs in the Southwest, Northeast, and North China probably benefit
from FDI through formal and informal cooperation with foreign companies and can obtain
access to the opportunity of business expansion, technological transfer, or knowledge
spillover [76]. However, in the southeastern coastal area, the frontier of reform and opening
up in China, local LGEs did not show a significant correlation with FDI. This is probably
because LGEs in this area focus on the niche markets where they own the traditional
advantages in production and technology [77], while FDI is not involved into, or depend
on local R&D investment in these cities with this indicator passing significance test.
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Figure 11 shows that the regression coefficients of import and export trade were
mainly significantly positive in the cities of Shaanxi and Guangxi (maximum = 0.9) and
had weak negative effects in the eastern coastal cities of Shandong and Jiangsu. These
two opposite results may be related to the structure of trade products and target countries.
With the implementation of the ‘Belt and Road Initiative’, Guangxi has accelerated the
development of the Beibu Gulf Economic Zone and the Pearl River-Xijiang Economic
Belt with the location advantages of being adjacent to ASEAN countries by land and
sea, and has expanded the international market with lower price and higher quality of
its preponderant products, such as medicines, electronics, building materials, and textile
products. According to the official website of Guangxi Provincial Government, the import
and export volume between Guangxi and countries along the Belt and Road reached 253,714
billion Chinese Yuan in 2019, accounting for 54% of the total international trade volume
and being up 134% from 2016. Specifically, exports of machinery and electrical appliances
accounted for more than 50%, while exports of labour-intensive products, such as textile
and footwear products, were reduced. Shaanxi also has paid attention to the development
international trade with countries along the Belt and Road recently, and the volume of its
import and export to the latter countries reached 45.99 billion Chinese Yuan in the first
half of 2021, increasing by 26.9% compared to the same period of 2020 according to the
official website of the Shaanxi provincial government. LGEs in Shaanxi made upgrading
from modern agriculture to energy, nonferrous metallurgy and equipment manufacturing,
and built a cooperation channel for Central Asian countries. One of the most direct pieces
of evidence is that LGEs in equipment manufacturing account for 57%, including electronic
equipment, aerospace equipment, shipping equipment, and rail trafiic equipment.
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However, in terms of the eastern coastal cities in Shandong and Jiangsu, local enter-
prises have conducted international trades with developed countries in East Asia, Europe,
and the United States [78], which could support their speedy growth into LGEs at the
initial stage but tends to be locked into the development path depending on lower cost and
lower value end. Ultimately, it is not beneficial to improve their innovation capability and
sustain their long-term growth. Moreover, for most cities, LGEs are likely to depend on the
domestic market, so there is no significant correlation between international trade and the
spatial distribution of LGEs.

There are significant spatial differences in the impact of local factors. Figure 12 shows
that local institutional thickness, represented as local general public budget expenditures,
had a positive impact on the spatial distribution of LGEs for all the cities passing significance
test, with the regression coefficients decreasing from the east, the middle, to the west.
This proves that formal institutions of local governments indeed make a contribution
to the growth of LGEs. Interestingly, the spatial pattern of these coefficients resembles
that of China’s economic development. This is probably because local governments in
eastern cities have more financial capacity and motivation to support the development of
LGEs. Meanwhile, it also reflects that local governments in this area are more effective in
encouragement policy formulation and institutional governance. For example, Shanghai
Municipal Government has issued more than 1200 supporting policies and notification
for LGEs, covering building Shanghai Enterprise Service Cloud, opening the platforms
for entrepreneurship training and industry-university-research partnership, and policy
matching and consulting services for LGEs. However, for the local governments in Western
cities, the need to promote the development of leading enterprises to drive local economic
take-off is more urgent.
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As far as local industrial synergy goes, Figure 13 shows its positive effect was signifi-
cant in the cities of the east area of Northeast China, Bohai Rim, Shandong Peninsula, and
Huang-Huai-hai Plain (from north to south), with the regression coefficients decreasing
from the coastal to the inland area. Surely this means that industrial collaboration and
coordination within these cities provides a perfect business environment for small giant
enterprises. The geographical proximity of upstream and downstream partners of supply
chains can reduce transportation costs, improve logistics efficiency, facilitate to adopt just-
in-time production to make a quick response to the changing market, so as to promote the
competitiveness and growth of LGEs. However, it also implies that the industrial synergy
between different neighboring cities in this area is not high, and there is a lack of effective
division of labor and the mechanism of cooperation and resource sharing between different
cities. LGEs in these areas cannot get sufficient supports from their neighboring cities. It is
likely that LGEs in the cities of the Yangtze River Delta and Pearl River Delta can expand
their production networks across neighboring cities instead of heavily depending on the
local partners in the same city, which is why the indicator in these two areas did not show
a significant coefficient.
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5. Discussion and Conclusions
5.1. Discussion

According to the result analyzed above, there are some issues in need of further
consideration. Firstly, this article used the GWR model to discuss the differences of the
main determinants in the influence intensity, the size of the regression coefficient, and the
influence area, the number of cities passing significance test. Future research which would
identify the crucial determinants and provide proofs to implement differentiated policies
for cities on the underlying the differences and mechanism of these determinants, is needed.
For example, the impact of global and local factors on LGEs varies in different cities, this can
be used as the basis for cities to establish their own dual-circulation development paths for
sustaining the growth of LGEs. To explain further, the eastern coastal cities should focus on
cultivating and utilizing the vitality and potential of the domestic market, and enhancing
the growth of LGEs; while, inland cities in the Southwest, Northwest, and Northeast can
take advantage of the opening opportunities of the Belt and Road to facilitate international
trade and investment channels and encourage the growth of LGEs.

Secondly, this article focused on the cooperation and coordination between local actors
in terms of local industrial synergy and local learning, but the effect of synergy efficiency
between neighboring cities is also worth discussing. According to the experience of hidden
champions in Germany, local government should also pay attention to the high-quality
industrial cooperation with its surrounding cities besides the coordination between local
related economic actors and activities, to ensure the improvement of LGEs’ competitive
advantages. In terms of local learning, using the number of local college students to measure
the industry–university–research cooperation may ignore the transregional university–
enterprise cooperation, because colleges and universities in China are mainly located in a
few large cities and provincial capitals [79]. It is suggested to build cooperation platforms
for LGEs to enhance their cooperation with universities and research institutes in the locale
and other cities to improve their innovation ability. As a consequence, local government
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should make an effort to improve collective efficiency of local production system through
industrial clustering policies, support facilities provision and spatial planning, and make
coordination of production and innovation chains with its neighboring cities through the
integration of infrastructure and the elimination of institutional barriers.

Thirdly, digital finance services showed a significant correlation with the growth of
LGEs in only nine cities in Fujian and Jiangxi (Figure 14). Further investigating the ‘secret’
why this indicator had a positive impact on the growth of LGEs in these cities would
be helpful for other cities to provide effective financial supports for LGEs. In order to
relieve financing difficulties for SMEs, especially for LGEs, innovative financial services,
various financing channels, and financing cost reduction should be highlighted in the
encouragement policies of cities to promote the growth of LGEs in the future.
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Moreover, due to the availability of data, this article only used the general public
budget expenditure of local governments to measure local formal institutions, but it did
not consider local government supports related to R&D infrastructure and talent training
for LGEs and local other organizations’ roles. These deserve further exploration and would
provide suggestions for the improvement of the institutional thickness.

Besides, in terms of industry heterogeneity and enterprise heterogeneity, there may be
significant differences in determinants of spatial distribution of LGEs among the agriculture,
manufacturing industry, and producer services as well as within these industries. With the
increase of the number of approved national-level LGEs, it will be possible to solve this
issue so as to make differentiated policy recommendations for cities to promote the growth
of different types of LGEs. In particular, it is urgent for agriculture and the rural area to
cultivate LGEs through urban-rural coordination.
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5.2. Conclusions

This article took the perspective of the exogenous growth theory of the firm and
discussed the role of external factors in the spatial patterns and their determinants of
LGEs. Under the ‘dual circulation’ new development pattern of China, it used the data of
national-level LGEs from 2019 to 2021 and the geographical weighted regression method,
and obtained the main conclusions as follows.

First, the spatial distribution pattern of LGEs in China is basically consistent with that
of regional economies, with their number gradually decreasing from the east, central to the
west; the higher administrative level the cities are, the more LGEs they own. This shows the
inertia of the spatial pattern of regional development, as well as the importance of regional
natural and socioeconomic foundation in the growth of LGEs.

Second, the global and local factors jointly influence the spatial distribution of LGEs.
Compared with the determinants at the global scale, the local factors are more crucial to
the growth of SMEs into LGEs. This indicates that for developing countries, the growth
of innovative SMEs depends more on their local environments than their global linkages.
It also implies the domestic value chain plays a key role in the industrial upgrading of
developing countries and building a new global-local nexus under ‘dual circulation’ pattern
of China is a practical path to push forward the strategy of Innovative China.

Third, in terms of local factors, institutional thickness and industrial synergy have a
significant influence on the spatial distribution of LGEs in general. Local governments’ poli-
cies, such as special financial subsidies, tax exemptions, and building public platforms, are
beneficial for SMEs to reduce production and innovation costs and improve the resilience
to adverse external factors so as to grow into LGEs. Local industrial synergy, representing
collective efficiency of local production system, also sustains the growth of SMEs into LGEs.

Last but not least, the determinants influencing the growth and spatial distribution of
LGE vary from one city to another in terms of both the influence intensity and the influence
area. This further proves that varying global-local nexus of cities creates ‘soils’ with varying
fertility in which LGEs thrives.
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