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Abstract: With the rise of a new generation of technology and industrial changes, the service-oriented
manufacturing industry has become the direction of future development. With the background of
new manufacturing, this paper constructs an economic development threshold model of employment
density of consumer goods industry based on data from Shanghai and Tokyo from 2007 to 2016, and
empirically analyzes the impact of the employment density of the consumer goods industry on urban
economic development under different population densities. At the same time, by comparing the
experience of Tokyo, the development status and prospects of Shanghai’s consumer goods industry
are explored. The study found that the threshold of Tokyo’s consumer goods industry is 0.608. When
population density is lower than this threshold, the consumer goods industry continues to promote
the economic development of Tokyo; however, when the population density is higher than this
threshold, the consumer goods industry begins to inhibit the economic development of Tokyo. The
Shanghai consumer goods industry threshold is 0.329. Under the threshold, most of the consumer
goods industry contributions to the economy are negative, but above the threshold, they begin to
show a positive trend. The inflection point of the effect curve of Tokyo’s consumer goods industry
on economic development has appeared, but the inflection point of Shanghai’s consumer goods
industry has not yet appeared. Compared with Tokyo, the economic vitality of Shanghai’s consumer
goods industry has not yet been fully released. With the continued increase of population density in
Shanghai, the growth potential of the consumer goods industry is huge, and it is expected to reshape
the flourishing age of Shanghai’s light industry brand.

Keywords: new manufacturing; consumer goods industry; employment density; population density;
threshold model

1. Introduction

The international metropolis is the intermediate stage of the urban internationaliza-
tion process. Its importance is that a mature and stable manufacturing industry promotes
the re-optimization and re-adjustment of the service industry. The two industries are
interdependent, mutually promoted, and integrated, which lays the foundation for the
international transformation of the city [1]. Of the industries, producer services stand out
and have gradually become the core thrust of the evolution of the industrial structure
of the international metropolis [2], enabling economic development and structural ad-
justment. Service-oriented production continues to grow, based on human capital and
knowledge capital transition, relying on the modern service industry, optimizing the
production process for industrial assignment [3]. The advantageous service industry
dominated by intelligent manufacturing has further clarified the functional status and
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international role of the city [4], and has constructed a strong and distinctive city card.
The establishment of an international metropolis depends on the integration of emerg-
ing areas and characteristics of the service industry and the manufacturing industry
to achieve breakthrough development. With this background, five major cities—New
York, London, Paris, Tokyo, and Hong Kong—have become recognized as international
metropolises. Shanghai, with Japan as the development template, has entered the ranks
of “quasi-international metropolis”. However, at a critical moment when manufacturing
is weak and support services have not yet risen, Shanghai’s urban transformation is
facing major problems [5]: on the one hand, rising labor costs, gradual expansion of
land pressure, and the question of whether employment density can also drive economic
growth need to be discussed [6]. On the other hand, the new manufacturing strategy
led by Made in China 2025 needs to reconstruct the urban industrial value chain, break
through the “external success secret” of the low-end locking of the value chain and
extensive economic development. As an advanced manufacturing country as well as
a large overseas net asset country, Japan’s manufacturing industry is the core industry
that supports its economic development and the driving force of economic growth. The
real economy, mainly manufacturing, is the foundation that supports the growth of the
Japanese economy [7]. In the face of the negative impact on the economy caused by trade
friction between the US and China and the COVID-19 outbreak, Japan has accelerated its
digital transformation strategy to maintain and enhance the international competitive-
ness of Japanese manufacturing. China is in the process of urbanization; however, the
Japanese manufacturing industry developed technological solidity and brand advantages
etc., in the 1980s [8]. Therefore, China needs to transform from a manufacturing country
to a manufacturing power country, and it needs to learn from the experience and lessons
learned from the development of Japan’s consumer goods industry [9]. Therefore, based
on the new manufacturing background, this paper selects the consumer goods industry,
which covers demand orientation and consumer factors, and takes “manufacturing +
service” as the core research object. It compares the employment density of Shanghai
and Japan’s consumer goods industry to boost economic growth, so as to provide useful
enlightenment for the development of Shanghai’s international metropolis. The layout of
this article is as follows: first, we present the existing literature to outline the relationship
between employment density, population density, and economic development, and to for-
mulate theoretical hypotheses. Second, we examine the threshold effects of employment
density in each consumer goods industry on the economic development of urban areas in
Shanghai and Tokyo, based on a Barro-type economic growth equation. This conducts a
comparative analysis of empirical results. Finally, the article will provide suggestions
for transforming and upgrading Shanghai’s consumer goods industry and government
policy formulation based on empirical results. The overall analytical framework of this
paper is shown in Figure 1.
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2. Literature Review

Under the background of new manufacturing, the manufacturing paradigm of the
industry is undergoing subversion and innovation, and the economic leap of regional
development has become a research hotspot [10]. As the product of the progress of the
times, the consumer goods industry evolved from the definition of the current urban
industry and integrated it into the perspective of consumers. The consumer goods industry
emphasizes the importance of services and is an important driving force for urban economic
development. The change of its manufacturing paradigm has already brought a leap-
forward change to the urban economic growth mode and economic efficiency. As “light
manufacturing,” the consumer goods industry needs to pinpoint its competitive advantage
and the markets it serves, taking into account all the demands, production situations, and
time savings that can be made [11]. In the important stage of late industrialization, Shanghai
should learn from the successful experience of international metropolises and create a
high-quality development path with Chinese characteristics. As one of the international
metropolises, Tokyo in Japan has a relatively mature industrial structure. The development
of the consumer goods industry has its characteristics and radiates to the surrounding areas
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to form the Tokyo metropolitan area. In addition, scholars have studied Japan’s industrial
economic development model and concluded that “employment-industrial change-access
to development space economic growth” Japan’s development experience model [12,13].
The most original core change force of this model is employment density, which catalyzes
industrial upgrading, brings a strong labor force, and absorbs external capital, making
social and economic growth glow with new opportunities [14]. These studies provide a
theoretical foundation for this article. Therefore, based on the study of the development
of Japan’s consumer goods industry, research on the micro mechanism of Shanghai’s
consumer goods industry development on urban economic growth is of great significance.

As a representative indicator to measure the degree of industrial agglomeration [15],
employment density is often used by scholars to study the economic development effect of
industry on cities [16]. Governments often incorporate employment density into evaluation
indicators when supporting industry resources and measures. Most scholars’ research
results show that industrial agglomeration has an essential impact on regional economic
development, but due to the differences in research objects and perspectives, the conclu-
sions are not the same. In terms of China’s manufacturing industry, Shao and Li found
that manufacturing industry agglomeration and economic growth showed an “inverted
U-shaped” trend, and the negative effect of the manufacturing industry in most sample
regions is more significant [17]. Taking the service industry in the Beijing-Tianjin-Hebei
region as the research object, Zhou and Wang believed that employment density could
significantly promote economic growth in the short term, and the long-term effect would
weaken if the region were in the transition stage of the old and new models [18]. Guo, in
the analysis of the dynamic agglomeration effect of urban industry, by taking Shanghai
as an example to confirm the agglomeration economic effect and industrial development
showed a significant positive correlation [19]. Foreign scholars also pay attention to the
pulling effect of employment density on economic growth. Patricia [20] found that the
increase in the density of employment space promoted the mobility of workers between
enterprises, thereby increasing income generation and productivity; Guldmann [21] is
concerned about the rise of modern big cities. He believes that some big cities in countries
with rapid economic growth and the population and employment density of these cities are
relatively high. By constructing the Garin—-Lowry model, it is found that the employment
distribution of modern big cities has a vital role in promoting economic growth and affects
the distribution of the service industry. Viladecans-Marsal [22] argues that the level of
employment in neighboring cities has contributed to industrial agglomeration, thereby
driving long-term economic development and expanding the size of cities. The economic
effects of agglomeration in different regions and industries are different. Focusing on
the international metropolis, Shanghai, the consumer goods industry, has continued to
stimulate economic growth in recent years as a service-oriented manufacturing industry.
With the increasingly intensive employment, whether the agglomeration economic effect
of the consumer goods industry can become the cornerstone of Shanghai’s sustainable
development remains to be studied.

Industrial agglomeration further brings regional agglomeration. As the external mani-
festation of industrial agglomeration, Population density is closely related to the vitality of
the urban economy [23]. Population density is an important cornerstone affecting regional
economic development. Population agglomeration brings economies of scale through shar-
ing mechanisms, human resource externalities, and other channels that improve industrial
production efficiency [24] and promotes regional economic development. For example, in
international metropolises such as Tokyo, Japan, and London, population density correlates
with per capita income. If the regional population is too dense, the diseconomies of scale
caused by the increase in production costs and the decrease in operating efficiency will
also slow down economic development, resulting in negative impacts [25]. Therefore,
some scholars have conducted empirical research on this, found a “first rise and then fall”
relationship between population density and economic growth [26], explored the inflection
point of this relationship, and studied the economic significance. In addition, in different
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stages of population expansion, the dominant model of economic growth is different [27].
From resource-intensive and labor-intensive to knowledge-intensive, the development
logic of the industry is also advancing with the times. In different stages of population
density, industries have different boosting effects and ways on the economy. Under the
background of the integration of production and consumption, the consumer goods indus-
try is experiencing subversion and change. Simultaneously, the demographic dividend
is excessive to the demographic capital dividend, and the scale effect will gradually be
constrained by the crowding effect [28]. In this context, it is particularly important to
clarify the contribution of consumer goods industry agglomeration to urban economic
development under the threshold of population density.

To sum up, under the background of new manufacturing, consumer goods gradually
come into everyone’s view as a product of the new era. Shanghai’s consumer goods
industry’s high-quality development will drive Shanghai’s industrialization process to
be improved more quickly. Employment density is widely recognized in the academic
world as an essential reference indicator for studying the industry on urban development.
There is an inflection point in the relationship between employment density and economic
growth in scholars’ studies. However, the role of employment density in Shanghai’s
consumer goods industry’s smile curve has not been verified. Industrial agglomeration
has a significant influence on the development of cities, and there are no precise results
on the economic development of Shanghai’s consumer goods industry. The construction
of an international metropolis is mainly driven by “service + manufacturing”, and the
typical consumer goods industry is the core sector to stimulate urban transformation and
boost economic transition. Under the background of new manufacturing, the employment
density of Shanghai’s consumer goods industry is still in urgent need of investigation. This
paper takes the consumer goods industry in Shanghai and Tokyo as the research objects,
uses panel data to establish a regression model, and uses population density as a threshold
variable to test the relationship between employment density and economic development,
to explore the influence curve and inflection point of Shanghai consumer goods industry
on economic development and explore the development potential of Shanghai consumer
goods industry. This paper will compare the development path of the Tokyo consumer
goods industry and provide theoretical support for the practice of the Shanghai consumer
goods industry.

3. Research Design

Research on the threshold effect of economic growth is relatively well established. Xie
applies a panel threshold model to analyze the threshold effects of new energy consumption
transformation on economic growth with three threshold variables [29]. Lei found that
human capital’s educational attainment can only positively affect the economy when the
economy is developed to a certain level [30]. Cepni O finds that inequality can only change
positively for economic growth with the level of economic development when the ratio
of human capital to physical capital reaches a certain level [31]. Thus, it is clear that
the threshold model is a common and effective research method used by scholars in the
literature on economic growth.

Survey data from the Chinese census show that China’s mobile population’s edu-
cational attainment has increased year on year with the spread of nine-year compulsory
education. Therefore, along with the accelerated urbanization process in China, the propor-
tion of the urban population with high human capital is gradually increasing, which makes
the concentration of population and labor capital bring about the concentration of intellec-
tual capital, and further brings about a positive contribution to industrial development and
urban economic growth. Neoclassical economic growth models suggest that labor flows
to regions with high marginal output can achieve regional economic convergence, but
some empirical results suggest the opposite [32]. Barro and Sala-i-Martin extend economic
growth theory by considering the human capital carried by the population as part of the
physical capital, integrating endogenous economic growth dispersion with economic con-
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vergence. Based on this theory, this study will construct and expand the new endogenous
growth model of the economy under the Barro-type to carry out an empirical analysis with
the following formula and calculation process.

The basic expression for the production function is:

Y = F(K, AL) ¢y

The term Y denotes gross output, K denotes physical capital, A denotes technological
progress, L denotes labor input, and AL denotes effective labor.

Population growth rate: L/L =n+m )

where 7 is the rate of population growth and m is the rate of population mobility. The
human capital carried by the mobile population is introduced into the Solow-Swan model
to obtain the physical capital accumulation equation:

K = sE(K, AL) — 6K + AM 3)

where AM is the contribution of human capital carried by the outflow population to
physical capital accumulation, which in turn gives us the equation for effective physical
capital accumulation per capita as:

D e

/k=sf(k)/k—(6+g+n)—m(1—A/k) €Y
Define the population mobility function: assume
¢(k) = m(1—A/k) (5)

Bringing Equation (5) into Equation (4) yields a model of economic growth with a
population mobility function:

= e

Jk=sfk)/k—[6+g+n+&Kk) (6)

On this basis, Barro and Sala-i-Martin obtained a model of economic growth with a
population mobility function.

In order to consider the differences brought about by the division of population
density to different degrees, this paper, based on Barro-type economic growth equation
and drawing on Brulhart and Sbergami’s methodology [33], focuses on the threshold
effect of employment density of consumer goods industries in Shanghai and Tokyo on
urban regional economic development. Because the employment density and population
density of the Shanghai and Tokyo consumer goods industry has different characteristics in
different years, the employment density and population density of the two cities’ consumer
goods industry may not be a simple linear relationship with economic development. In
this paper, population density is selected as the threshold variable to obtain the nonlinear
panel threshold model of the impact of employment density of consumer goods industry
on economic development, as follows:

Step 1. Combined with the Barro-type economic growth equation, a nonlinear panel
threshold model is established, and the threshold effect value is obtained.

g = a0+ a11EDjI(pdis < v) +anEDylI(pdys > v) + 0xjt + €4 )

where, a11, a1, and threshold y are the parameters to be estimated, and the OLS method is
used for estimation (Hansen, 199):

X(7) gt 8)
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The sum of squares of residual:
S1(7) = en(7) en() )
The threshold estimation is obtained:
¥ = argminS; (1) (10)

Step 2. Set up assumptions and statistics for the panel threshold model
Panel threshold model has Hy : f1 = f; original Hy : B; # B2 hypothesis and
alternative hypothesis.

Further test the number of statistics: F = M

Step 3. Discuss and analyze the model results

When the P value of the statistic is less than 0.1, the original assumption HO0 is rejected,
indicating that the model (7) has a threshold effect.

Besides, I(-) in the model is an indicator function. If the condition in brackets is
satisfied, the value is 1; if the condition in brackets is not satisfied, the value is 0; and 7 is
the threshold parameter to be estimated. In this paper, the setting form of a panel threshold
data model under a single threshold is considered, and the number of threshold parameters
and the number of indicator functions increases simultaneously under multiple thresholds.
In the formula, g;; represents the economic development level of a city at time ¢, which is
measured by the GDP of each consumer goods industry; ED;; indicates the employment
density of consumer goods industries in cities; pd;; represents the population density of
the city; x;; and 6 are the control variable vector and the corresponding coefficient vector,
respectively. This paper selects the number of enterprises in each consumer goods industry
Numy;; as the control variable; ¢; represents a random interference term. In addition, ay
represents the drift, and ay; represents the coefficient of the explanatory variable.

Through the threshold treatment of the threshold model, this study further clarifies
two aspects: the first is to rely on traditional production factors such as labor for man-
ufacturing. The second is how to rely on employment intensity to cross development
barriers and promote sustainable economic growth. Besides, the gap between the two
types of manufacturing development models is explored through a comparison between
developing countries represented by China and developed countries represented by Japan.
In this way, it provides an empirical basis and a realization path for China and other devel-
oping countries to reconstruct labor production factors and deconstruct the connotation of
Barro-type economic growth.

The following is the description of the relevant variable index selection and data sources:

(1) Economic development level g;;. Gross domestic product (GDP) is a comprehensive
assessment of regional economic development and a core indicator of regional economic
development. In general, a higher GDP represents a higher regional economic level. This
paper selects the nominal GDP of Shanghai and Tokyo from 2007 to 2016 to describe their
economic development level, and the GDP deflator based on 2006 is deflated to ensure the
vertical comparability of observation data. The original data came from Shanghai Statistical
Yearbook and Tokyo Statistical Yearbook.

(2) Employment density ED;;. Employment density is an appropriate indicator reflect-
ing the agglomeration of manufacturing production activities in various administrative
units, reflecting the total number and distribution of labor factors in the industrial sector.
Higher employment density represents the greater attraction and production scale of the
industry in the region, and it also depicts the degree of industrial agglomeration to a certain
extent. In this paper, the number of employees in the Shanghai and Tokyo consumer
goods industry is divided by land area as the employment density of each consumer goods
industry. The calculation method is operable, and the difficulty of calculation and analysis
is moderate. The above two indicators are derived from the concept of Shanghai Statistical
Yearbook and Tokyo Statistical Yearbook.
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(3) Population density pd;;. Population density mainly measures the agglomeration
of economic activities, which macroscopically reflects the urban scale and population
concentration. Higher population density represents higher potential labor and human
resources, indirectly portraying the economic development potential of metropolitan areas.
In this paper, Ciccone and Hall’s (1996) calculation methods are used to determine that
population density is equal to the total regional population divided by land area. The two
original indicators are also from Shanghai Statistical Yearbook and Tokyo Statistical Yearbook.

(4) Number of enterprises Num;;. Due to the existence of the scale effect, the number
of enterprises will have a certain impact on the economic contribution of the industry.
Therefore, this paper selects the number of enterprises in each consumer goods industry as
the control variable.

(5) Consumer goods industry. The consumer goods industry includes durable con-
sumer goods and non-durable consumer goods in two industrial markets. According to the
level of meeting people’s needs, the consumer goods industry has basic consumption (such
as basic expenditure on clothing, food, housing, and use), developmental consumption
(such as expenditure on sports and cultural goods for the development of physical strength
and intelligence, and expenditure on leisure and entertainment such as communication,
catering tourism, and media films), and enjoyment consumption (such as expenditure on
advanced nutrients, gorgeous clothing, and art treasures). In general, the consumer goods
industry includes the food processing industry, cosmetics and cleaning supplies industry,
clothing industry, packaging and printing industry, interior decoration industry, process
tourism, small electronic processing industry, and pharmaceutical manufacturing industry.

The original data analysis of the variables in this paper is as follows:

It can be seen from Figure 2, that from the data of Shanghai and Tokyo, there is
still much room for the population size of Shanghai to increase. In 2016, the total pop-
ulation of Shanghai was 24.197 million, and Tokyo was 13.6362 million; the proportion
is 1.75%, 10.74%, respectively. Therefore, although Shanghai has a large population, its
proportion in the whole country is low, which is obviously difficult to meet the stan-
dards of the international metropolis circle. In addition, it can be seen from Figure 3 that
in 2016, the population density of Shanghai was 38,000 people/km?, and that of Tokyo
was 0.6 million people/km?. Compared with Tokyo, Shanghai has less population density.
Shanghai’s population density has been in a steady state since 2012, maintained at about
0.4 million people/km?; Compared with Tokyo, the land share of Shanghai is in second
place, but the population density is small. In 2016, the population density of Tokyo was
1.58 times that of Shanghai.

Figure 4 shows that the employment rate in Shanghai is obviously different from
that in Tokyo. In 2016, the total employment in Shanghai was 13.6524 million, and that in
Tokyo was 7.377 million. Its proportion in the country was 1.76% and 11.57%. Therefore,
the total employment population in Shanghai is the largest, but it accounts for the lowest
proportion of the country. In addition, according to Figure 5, in 2016, the employment
density in Shanghai was 0.22 million people/km?, and that in Tokyo was 0.34 million
people/km?. Compared with Tokyo, Shanghai’s employment density is smaller. The
employment density of Shanghai is 0.65 times that of Tokyo. Although the employment
density of Shanghai is increasing year by year and the total employment is greater than
that of Tokyo, there is still room for further improvement in the employment density
of Shanghai.
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4. Empirical Results and Analysis
4.1. Empirical Results

The specific form of the panel threshold model depends on the number of the threshold.
In this paper, F statistics are constructed based on squares of residuals of single threshold
and double threshold. The associated probability P-value is obtained by self-sampling
method to determine whether the threshold effect is significant, which provides a basis for
selecting of panel threshold model forms. The threshold effect is tested with population
density as the threshold variable, and the results are shown in Table 1.

Table 1. Self-sampling inspection of threshold effect.

Cosmetics and

FOO?HI;TSC: ssing Cleaning Supplies Clothing Industry PI’.aclfaging and
Ty Industry rinting Industry
Shanghai F statistics P value F statistics P value F statistics P value F statistics P value
Single threshold test 2.238 0.021 4.653 0.008 7.467 0.036 6.138 0.007
Double threshold test 2.238 0.015 1.331 0.328 25.079 0.006 22.739 0.004
Tokyo F statistics P value F statistics P value F statistics P value F statistics P value
Single threshold test 6.504 0.042 10.403 0.022 24.976 0.002 13.251 0.010
Double threshold test 8.339 0.024 15.669 0.004 8.343 0.002 17.734 0.009
Interior Decoration Craft Tourism Small Electronic Pharmaceutical
Industry Processing Industry Manufacturing
Shanghai F statistics P value F statistics P value F statistics P value F statistics P value
Single threshold test 9.501 0.018 19.707 0.005 3.850 0.009 8.034 0.046
Double threshold test 1.429 0.302 2111 0.218 2.892 0.152 3.766 0.124
Tokyo F statistics P value F statistics P value F statistics P value F statistics P value
Single threshold test 13.000 0.006 — — 33.024 0.001 4.814 0.007
Double threshold test 3.019 0.017 — — 8.487 0.039 10.465 0.023

With population density as the threshold variable, except that the double threshold
models of cosmetics and cleaning supplies industry, interior decoration industry, craft
tourism industry, small-scale electronic processing industry, and pharmaceutical manu-
facturing industry in Shanghai fail to pass the significance test at the level of 10%, the
corresponding F statistics of other industries pass the significance test at the level of 10%
and below. The significance test of single threshold in the overall model is all passed, so the
panel threshold model with a single threshold can be selected for subsequent analysis. On
this basis, the threshold estimation and its corresponding confidence interval are obtained
by the self-sampling method and likelihood ratio statistics. As shown in Table 2:
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Table 2. Estimated results of threshold value and confidence interval.

Cosmetics and Cleaning

Food Processing Industry Supplies Industry Clothing Industry Packaging and Printing Industry

Shanghai Estimated value C?;ﬁfj;ce Estimated value C?rr:tf::‘f;llce Estimated value C?r?tf;?‘f;ce Estimated value C(i);ltf::‘fgce
Single thresholdy 0.334 [0.315, 0.344] 0.326 [0.315, 0.344] 0.339 [0.315, 0.344] 0.326 [0.315, 0.344]
Double threshold test 0.345 [0.344, 0.345] 0.316 [0.315, 0.344] 0.334 [0.328, 0.338] 0.335 [0.334, 0.338]
Double threshold test 0.335 [0.334, 0.338] 0.326 [0.317, 0.344] 0.340 [0.339, 0.344] 0.326 [0.325, 0.328]

Tokyo Estimated value C(i);feif‘f:lce Estimated value C?;f:;f‘f;lce Estimated value C?;E?j:fe Estimated value Ciostfei;i;::lce

Single thresholdy 0.603 [0.600, 0.607] 0.612 [0.603, 0.617] 0.612 [0.604, 0.617] 0.612 [0.604 0.617]
Double threshold test 0.606 [0.603, 0.607] 0.604 [0.587,0.617] 0.604 [0.587,0.617] 0.598 [0.598, 0.601]
Double threshold test 0.633 [0.631, 0.634] 0.599 [0.598, 0.602] 0.598 [0.598, 0.602] 0.612 [0.612,0.617]
Interior Decoration Industry Craft Tourism Pr?)rz:aaslslifl}ge;:\rg:sitcry Pharmaceutical Manufacturing

Shanghai Estimated value C?rr:tf;(:‘f;ce Estimated value C?rr:tf::‘f;llce Estimated value C?r?tf;?‘f;ce Estimated value C(i);ltf::‘fgce
Single thresholdy 0.326 [0.325, 0.339] 0.326 [0.315, 0.328] 0.326 [0.315, 0.344] 0.326 [0.315, 0.338]
Double threshold test 0.338 [0.315, 0.344] 0.334 [0.315, 0.344] 0.316 [0.315, 0.344] 0.316 [0.315, 0.344]
Double threshold test 0.326 [0.315, 0.334] 0.326 [0.315, 0.328] 0.326 [0.325, 0.328] 0.326 [0.325, 0.328]

Tokyo Estimated value C?;feif‘f:fe Estimated value C?;f:;f‘f;lce Estimated value C?;E?j:fe Estimated value Ciostfeif;ijzlce

Single thresholdy 0.612 [0.603, 0.617] — — 0.604 [0.602, 0.607] 0.598 [0.587,0.617]
Double threshold test 0.604 [0.587,0.617] — — 0.612 [0.587,0.617] 0.612 [0.604, 0.617]
Double threshold test 0.602 [0.587,0.617] — — 0.598 [0.598, 0.601] 0.598 [0.598, 0.602]
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It can be seen from Table 2, that with population density as the threshold variable,
there is partial overlap between the confidence interval of the estimated values of single
threshold and double threshold. At the same time, combined with the threshold effect
self-sampling test results in Table 1, it can be found that the single threshold panel model
can better explain the problems to be studied. Overall, the average threshold value of
Shanghai’s consumer goods industry is 0.329, while the average threshold value of Tokyo’s
consumer goods industry is 0.608, which shows that in the past decade, the development
of Shanghai’s consumer goods industry has a large gap compared with the level of an
international metropolis, and the rising space is enormous.

The threshold model is further estimated, and the regression results are shown in
Table 3. The threshold of the food processing industry is 0.334. When the population
density is less than 0.334, the correlation coefficient is 5.899. When the population density is
more excellent than 0.334, the correlation coefficient of the food processing manufacturing
industry to economic development is 3.992. In contrast, the threshold value of the Tokyo
food processing industry is 0.603. When the population density is less than 0.603, the corre-
lation coefficient of the food processing manufacturing industry to economic development
is 3.442. When the population density is greater than 0.603, the coefficient changes from
positive to negative to —3.233. The results show that the economic contribution curve of
the Tokyo food processing industry has reached the inflection point, while the Shanghai
food processing industry has not yet ushered in the inflection point. Although the pace of
the food processing industry promoting economic growth has slowed with the increase of
Shanghai’s population density, it has always maintained a positive effect, so there is still
much room for Shanghai’s food processing industry to rise compared with Tokyo. How
to enhance the added value of Shanghai’s food industry from R & D and brand to further
release its positive impact on economic growth remains in need of further study.

The threshold of the cosmetics and cleaning industry is 0.326, and the correlation
coefficient is —4.513 when the population density is less than 0.326. When the population
density is greater than 0.326, the correlation coefficient becomes —4.372. The threshold of
cosmetics and cleaning products industry in Tokyo was 0.612. Before the threshold, the
coefficient of effect of cosmetics and cleaning products industry on economic development
was 4.103, while after the threshold, the coefficient changed from positive to negative to
—9.813. The results show that the cosmetics and cleaning industry in Tokyo has reached
the inflection point of the economic contribution curve, but the development status of the
Shanghai cosmetics and cleaning industry is far less than that of Tokyo, and it does not really
release the economic vitality of the industry. With the further deepening of supply-side
structural reform, cosmetics and cleaning products industry as a typical people’s livelihood
industry, compared with the status of Japanese global cosmetics, Shanghai cosmetics
industry should rely on the Shanghai city’s global brand awareness, take advantage of
the potential to make outstanding achievements, become the driving force of long-term
stability of Shanghai’s economic development. Using the same logic analysis, it can be
found that the impact of the remaining six categories of Shanghai consumer goods industry
on economic development before and after the threshold is similar to that of the cosmetics
and cleaning products industry, that is, the negative effect on the economy is smaller after
the inflection point.



Mathematics 2021, 9, 969

14 of 19

Table 3. Panel threshold model estimation results of the effect of employment density of consumer goods industry on urban

economic development.

. Cosmetics and Cleaning . Packaging and
Food Processing Industry Supplies Industry Clothing Industry Printing Industry
Shanghai Tokyo Shanghai Tokyo Shanghai Tokyo Shanghai Tokyo
EDj 5.899 ** 3.442 —4.513* 4.103 ** —6.488 *** 12.912 *** —29.083 ** 7.128 **
(pdix < ) (0.66) (0.93) (—0.30) (0.34) (—4.28) (1.16) (—1.63) (0.72)
EDj 3.992 ** —3.233 ** —4.372* —9.813 ** —3.214 —5.234**  —21.045* = —9.489***
(pdit > y) (0.47) (—0.22) (—0.05) (—0.75) (—1.57) (—0.44) (—1.24) (—0.92)
—0.104 * 0.273 % —1.081* 3.103 * 0.098 * —0.075* 0.206 **
Nuriy (—0.67) (2.00) (—1.28) (2.02) 0011 (0.14) (1.26) (—0.41) (2.45)
cons 6.630 *** 2.048 *** 3.345 *** 3.630 *** 5.630 ** 4.630 *** 4.630 *** 2.344 ***
- (0.34) (0.76) (0.49) (0.44) (0.19) (0.29) (0.27) (0.56)
R? 0.857 0.877 0.887 0.867 0.877 0.862 0.827 0.897
Interior Decoration Craft Tourism Small Electronic Pharmaceutical
Industry Processing Industry Manufacturing
Shanghai Tokyo Shanghai Tokyo Shanghai Tokyo Shanghai Tokyo
EDy —10.876 ** 8.754 ** —18.758 ** —15.759 * —39.983**  —18.683** = —42.856**
(pdiy <) (—1.55) (0.31) (—3.93) (—2.08) (—4.80) (—0.95) (—2.48)
EDj —6.298 ***  —21.874* = —13.272* . —9.915**  —55.234 ** —9.682 ** —34.224*
(pdis > ) (—0.87) (—0.91) (—2.72) (—1.22) (—5.66) (—0.48) (—2.28)
—0.236 * 0.175* —0.093 * —0.387 * —0.625*
Num, (—2.39) (2.26) (—1.18) — (—2.52) 0.064 (1.30) (—2.17) 0.145 (0.32)
cons 3.96 ** 3.644 *** 3.629 *** 3.964 ** 6.630 *** 6.630 *** 6.630 ***
- (0.23) (0.64) (0.49) (0.12) (0.89) (0.73) (0.38)
R? 0.857 0.835 0.847 — 0.857 0.851 0.874 0.857

Note: *, **, *** mean passing the significance test at the level of 10%, 5%, and 1% respectively; the reported value in parentheses is

the t-statistic.

4.2. Discussion of Results

Since the effective coefficient of consumer goods industry on urban economic de-
velopment can show its degree of influence, it can be divided into three echelons, the
first echelon: food processing industry (5.899 — 3.992); The second echelon: make-up
industry (—4.513 — —4.372), clothing industry (—6.488 — —3.214), packaging and printing
industry (—29.083 — —21.045) indoor decoration industry (—10.876 — —6.298); The third
echelon: small electronic processing industry (—15.759 — —9.915), pharmaceutical man-
ufacturing industry (—18.683 — —9.682), process tourism (—18.758 — —13.272). Among
the other five categories of Tokyo’s consumer goods industry, the clothing textile industry
(12912 — —5.234), packaging printing industry (7.128 — —9.489), and indoor decoration
industry (8.754 — —21.874) also show similar characteristics, that is, before and after the
threshold, the contribution coefficient to the economy turns from positive to negative.
The small electronic processing industry (—39.983 — —55.234) and the pharmaceutical
manufacturing industry (—42.856 — —34.224) show different rules. The negative effect
of the small electronic processing industry becomes larger after the threshold, and the
negative effect of the pharmaceutical manufacturing industry becomes smaller after the
threshold. This shows that Tokyo’s small electronic processing industry will shrink, and the
pharmaceutical manufacturing industry is still strong. Therefore, compared with Tokyo, it
is not difficult to find that Shanghai’s consumer goods industry has always been harmful in
pulling the economy in the past decade, and there is still a long way to go before it reaches
the inflection point, especially the packaging printing industry and craft tourism. In recent
years, Shanghai has taken full advantage of its position as a core city in the Yangtze River
Delta to integrate the cultural industry with the tourism industry. By expanding the value



Mathematics 2021, 9, 969

15 0of 19

chain of intelligent and connected cultural tourism, Shanghai is committed to building a
world-class tourism city, bringing new development opportunities to the tourism industry.
In addition, according to the threshold and coefficient of action, the development potential
of the Shanghai consumer goods industry is huge. Faced with the turbulent and complex
international situation and the bottleneck constraint of resource factors, Shanghai relies
on the national “Belt and Road” initiative and the Shanghai Free Trade Zone to optimize
and adjust its industrial structure [34]. Therefore, making full use of the growth space of
the consumer goods industry and stimulating consumption to pull the economy again are
essential opportunities for the development of Shanghai’s industrial economy under the
background of new manufacturing. It should be emphasized that this opportunity has
long been ignored.

Besides, analysis of the empirical results for the consumer goods industry in Tokyo,
Japan, reveals that employment density in most industries can positively affect economic
growth when population density is below the threshold, which is in line with some previous
research findings. With its consistently growing population, the Tokyo metropolitan area
is the most economically active in Japan and has the highest concentration of businesses
and people. In 2001, the Japanese government decided to imitate the US Silicon Valley’s
successful experience and implement an industrial cluster policy. As human and capital
concentration can bring about spillover effects, the Tokyo metropolitan area has seen good
growth in consumer goods industries such as culture (animation, information services, etc.).
However, with an aging population, and a small domestic market, Japan’s employment
growth has slowed, and its consumption power has decreased. Therefore, it has become
an inevitable choice for the Japanese government to narrow the efficiency gap between
manufacturing and service industries and to carry out transformation and upgrading
of manufacturing industries or industrial relocation [35] as N Hosoe have previously
argued the need to promote competition in manufacturing through deregulation in order
to improve the efficiency of the industry [36]. Research by Ogawa K shows that the
capital market prefers manufacturing companies to expand their market share due to
technological advances [37]. Since 2020, COVID-2019 has even brought a significant impact
on the Japanese consumer goods industry’s traditional development model. The turbulent
external environment has driven the Japanese government to strengthen the supply chain
design and re-upgrade the consumer goods industry through digital transformation [38].

Considering that the consumer goods industry belongs to the manufacturing sector, it
is a representative industry for the transformation of manufacturing services and digitaliza-
tion, and the development of each industry is closely related and complementary. Therefore,
this article’s research results have enlightenment for other types of manufacturing and
other industries such as the service industry. On the one hand, unlike the cosmopolitan
cities of the developed world, the development of China’s industries is experiencing a
period of dividend from the concentration of population and labor capital, and there is
still much room for upward mobility. The government and enterprises should make full
use of existing resources to tap into the potential of industrial development and strive to
reach a higher level. On the other hand, all sectors in China should always be keenly aware
of the internal and external environment and learn from the lessons of Tokyo, Japan, to
prepare for industrial development before it approaches the threshold of its contribution to
the economy. For example, all sectors should make full use of technologies such as cloud
computing, mobile internet, big data, internet of things, and artificial intelligence to enable
industrial transformation and upgrading so that the industry can pass the threshold stage
and enter the following new climb. Besides, Shanghai, as one of the more internationalized
cities in China, is highly representative. This study uses Shanghai as a research sample,
which can provide a reference for the development of the consumer goods industry in
Chinese cities such as Beijing, Shenzhen, and Hangzhou. As a representative of the devel-
oping countries, China can also provide a reference for the industrial development of other
developing countries to a certain extent.
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5. Research Conclusions and Policy Recommendations
5.1. Research Conclusions

This paper analyzed the impact of employment density of the consumer goods indus-
try in Shanghai and Tokyo on economic development and specifically examined which
categories of consumer goods industry have considerable development space and the great-
est impact on economic development. By means of comparative analysis, the industrial
structure characteristics of Tokyo’s high-quality consumer goods industry were fully used
for reference to further cultivate Shanghai’s characteristic industries. Based on the focus on
the population threshold, this study analyzed the mechanism of the Shanghai consumer
goods industry on urban economic development in detail:

Firstly, according to the above analysis results, there is a threshold effect between
the Tokyo consumer goods industry and urban economic growth, while the economic
contribution curve of the Shanghai consumer goods industry has not reached the inflection
point. Most of Tokyo’s consumer goods industry is on the role of economic development
after the threshold from positive to negative, indicating that Tokyo’s consumer goods
industry has reached the inflection point of industrial development. Combined with the
proportion of consumer goods industry in Tokyo’s GDP can be seen; although the economic
contribution of the consumer goods industry is reduced, in terms of its absolute value,
it still dominated in many industries. However, most of Shanghai’s consumer goods
industry shows a negative effect after the threshold, indicating that the development of
Shanghai’s consumer goods industry has been weak in the past decade, and has not played
its industrial advantages to drive positive economic growth. However, since the negative
coefficient becomes smaller after the threshold value and shows a trend of positive effect
transformation, Shanghai should still stimulate the economic vitality of the consumer
goods industry and vigorously develop the consumer goods industry combined with the
development experience of Tokyo. Under the background of the continuous increase of
population density in Shanghai, we should give full play to the effect of “consumption”
as one of the three carriages to stimulate economic growth and promote the healthy and
stable growth of the urban economy.

Second, combined with the above ranking of the development potential of consumer
goods industry, Shanghai consumer goods industry in accordance with the order from
large to small: food processing industry, cosmetics industry, clothing industry, packaging,
and printing industry, indoor decoration industry, small electronic processing industry,
pharmaceutical manufacturing industry, and process tourism. Comparing the development
status of various industries in Tokyo, it can be found that there is still a big gap between the
Shanghai consumer goods industry and Tokyo. Therefore, Shanghai should give priority to
the development of the food processing industry, cosmetics and cleaning supplies industry,
clothing industry, and other industries in the first and second echelon on the basis of
vigorously developing the consumer goods industry and promote the overall economic
contribution ability of the consumer goods industry after forming the characteristics of the
consumer goods industry in Shanghai.

5.2. Policy Recommendations

Through the comparative analysis of the above international data, combined with
the new concept of “new manufacturing”, this study suggests that the transformation and
upgrading of Shanghai consumer goods industry should be based on the following two
theories. These two theories are the industry chain, the value chain, and the innovation
chain three chain merger theory, service industry, and manufacturing industry integration
theory. According to the above theory, Shanghai should extend the traditional consumer
goods industry to the upstream and downstream ends of the industrial chain, and it should
combine the R & D design of upstream products with the downstream market and brand
to forge the core competitiveness of the industry, to realize the new positioning of Shanghai
consumer goods industry in health, beauty, and intelligence. Shanghai should integrate sci-
entific research and technical service industry into the upstream R & D design of consumer
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goods industry chain to improve industrial innovation and product added value; Increase
the financial and technical support for information transmission, software and information
technology services in the field of consumer goods industry, and it should provide strong
information integration development of the whole industrial chain for the development
of consumer goods industry. In the downstream of the consumer goods industry chain to
develop wholesale and retail, auxiliary industry chain downstream marketing, shaping
well-known brands. Shanghai should connect the upstream and downstream of the indus-
trial chain through the combination of industrial chain, value chain, and innovation chain
to promote the intelligent development of consumer goods industry. At the same time, the
pharmaceutical manufacturing industry, arts and crafts, tourism supplies manufacturing
industry in consumer goods industry can be integrated with medical services and enter-
tainment services in service-oriented production, respectively, to create a medical science
and technology achievements incubator park and a cultural and creative park and promote
the high-level and high-quality integrated development of the industry. Finally, through
industrial chain innovation and industrial integration, the integration and development of
Shanghai’s traditional consumer goods industry and producer services (scientific research
and technical services and information transmission, software and information technology
services) and service-oriented manufacturing (entertainment services and medical services)
are promoted. Relying on the completion of the landmark industrial park, Shanghai’s
economic development is provided with impetus.

5.3. Research Limitations and Perspectives

This study examines the consumer goods industry in Shanghai, China, and Tokyo,
Japan, and empirically analyses industry data from 2007 to 2016. Through comparison,
this study identifies gaps and problems between Shanghai and Tokyo and makes some
suggestions for the future development of Shanghai, but the following limitations remain.
On the one hand, although Shanghai has taken reference from Tokyo’s development ex-
perience in Japan in the process of internationalization, there are still specific differences
between China and Japan, especially in terms of the level of industrialization between
regions. China’s manufacturing industry has always had a huge domestic market, and
in the process of urbanization, there will be a surplus of labor and difficulties in employ-
ment for university students for a longer time. Therefore, the consumer goods industry’s
threshold values in Tokyo, Japan, are more of a reference for Shanghai, which should still
benchmark the experience of more international metropolises, such as New York, USA,
in its industrial transformation. To promote economic development faster and better: on
the other hand, due to limited access to data, this study only provides statistical analysis
up to 2016, but with increased uncertainty in the environment, there is an urgent need
to analyze developments in the last five years for comparison and trend forecasting. In
summary, the authors believe that future research could focus on comparative studies of
other cosmopolitan cities in order to develop more applicable conclusions. Furthermore,
the research needs to track and analyze each city’s industrial development in recent years
to portray the development pattern of the industry from a long-term perspective and pro-
vide suggestions for the transformation and upgrading of the industry and the economic
development of the city.
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