Gu, G. and Xu, B.

Paper:

https://doi.org/10.20965/jaciii.2017.p1048

Innovation Path of Manufacturing Enterprises and Strategies for
Transformation and Upgrading in China

Guangtong Gu™*****T and Bing Xu***

*School of Economics and Management, Zhejiang A & F University
Hangzhou, Zhejiang 311300, China
**Center for China Farmers’ Development of Zhejiang
Lin’an, Hangzhou, Zhejiang 311300, China
***Research Institute of Quantitative Economics, Zhejiang Gongshang University
Hangzhou, Zhejiang 310018, China
E-mail: bingxu0@aliyun.com

Corresponding author, E-mail: guguangtong@163.com
[Received December 25, 2016; accepted May 2, 2017]

The economy is facing transformation and technologi-
cal upgrading, which is particularly imperative to up-
grading the real economy in China. It is well known
that manufacturing is the core of the real economy.
Therefore, insights into the innovation path of man-
ufacturing enterprises are helpful in understanding
problems that exist, and they suggest future strategies
in manufacturing innovation. In this paper, based on
historical data from 2000 to 2014, Bayesian methods
and time-varying parameter dynamic regression mod-
els are used to identify the innovation path of manufac-
turing enterprises. This paper shows that the relevant
research departments within firms need to improve
the efficiency of research and development (R&D) in-
stitutions and mobilize the enthusiasm of full-time
R&D personnel to provide a solid foundation for in-
novation, and transformation, and upgrading of the
manufacturing industry. The paper also shows the
need to improve the efficiency of R&D investment and
new product R&D investments. In addition to inde-
pendent R&D, manufacturing enterprises should also
increase the adoption of foreign technology into their
own manufacturing processes. Finally, some future
strategies with regards to transformation and upgrad-
ing are discussed.

Keywords: manufacturing enterprises, enterprise trans-
formation, innovation path, research and development,
capital investment

1. Introduction

The manufacturing industry is the mainstay of the na-
tional economy, the pillar industry of the national econ-
omy, and the leading sectors for economic growth. It is
also the main channel to increase employment, and in-
ternational competitiveness. The manufacturing industry
can be considered “the main battlefield” of scientific and
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technological innovation, and is an important source of
maintaining national competitive strength and innovation
vitality. The scientific and technological innovation fac-
tors directly affect the speed, quality, and efficiency of a
country’s economic development, and determine the in-
ternational division of labor and status of the country in
the process of globalization.

At present, the global industrial competition process
is undergoing a major adjustment. Developed countries
have implemented reindustrialization strategies that are
reshaping the competitive advantages of their manufac-
turing industries. Some developing countries actively par-
ticipate in the global industrial division of labor to facil-
itate the transfer of industries and capital, and to speed
up the planning and layout of their industries. In par-
ticular, breakthrough innovation [1, 2] is more concerned
with relative incremental innovation. China is the world’s
largest manufacturing country, and manages the world’s
largest manufacturing share in terms of weight. China
needs to develop manufacturing industry, the implementa-
tion of innovation driven development strategy, accelerate
economic transformation and upgrading its technological
level to achieve the dream of becoming a global power
with strategic global significance. However, the Chinese
manufacturing industry faces challenges from developed
countries and other developing countries, and must turn
these challenges into opportunities by having the deter-
mination and confidence required to develop a stronger
manufacturing industry, through innovation and techno-
logical upgrading.

Coe, Helpman, and Hoffmaister [3] uses 22 cases of
OECD national data to carry out an empirical study test-
ing the theory of Grossman and Helpman [4]. The pa-
per finds that, the establishment of an international re-
search and development (R&D) spillover model based on
endogenous growth model, the share of imports of trade
partners R&D estimates are weighted by import trade
overflow R&D, research on the relationship between for-
eign R&D spillover and TFP, the import trade channels to
obtain R&D are important factors to promote the importa-
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tion of technical progress. Cohen and Levinthal [5] show
R&D has a “double effect” on technical progress, that is,
a direct role in promoting a new technology and another
role in the formation of “absorption capacity,” which pro-
motes spillover into other R&D processes.

Kinoshita [6] believes that R&D investment paly an in-
novative role and has a learning effect, and finds that the
role of domestic R&D activities for enhancing the absorp-
tive capacity of enterprises is far greater than its role in
technological innovation.

In this paper, we argue that the development of the Chi-
nese manufacturing entrepreneurship is currently facing a
severe challenge of “two-way extrusion” from developed
countries and other developing countries. China must
transform this challenge into an opportunity by creating
a more solid foundation through innovation and techno-
logical upgrading. It is necessary to analyze the impact
of the innovation path on the industrial value added in the
process of transformation and upgrading of manufactur-
ing enterprises, as well as on the new product sales rev-
enue in the process of transformation and upgrading of
manufacturing enterprises in China.

This paper makes several contributions to the manu-
facturing entrepreneurship literature. First, our findings
provide evidence that R&D institutions of some manufac-
turing enterprises are too complex and inefficient. Sec-
ond, our findings provide evidence that there are prob-
lems in the use of funds, and R&D personnel enthusiasm
may not be high. Thirdly, our findings provide evidence
that lack of innovative capacity of enterprises wastes a
lot of money, thus these enterprises need to upgrade in
a timely manner by adopting. Finally, our results suggest
some implications for innovation policies, and we provide
a strategy for Chinese manufacturing industry, as well as
prospects for the future.

Our results imply that relevant research departments
within firms in China need to improve the efficiency of
their R&D institutions, and mobilize the enthusiasm of
full-time R&D personnel to provide a solid foundation
for innovation, transformation, and upgrading of the man-
ufacturing industry. The efficiency of R&D investment
and new product R&D investment needs to be improved
as well. Finally, in the current context, it is necessary to
continue to support the adoption of technology.

The rest of this paper is organized as follows. Section 2
reviews the relevant literatures and establishes the theo-
retical framework leading to our estimation hypotheses.
Section 3 provides a description of our empirical model,
data set, and variables. Section 4 reports and discusses the
econometric results. Finally, Section 5 reports our con-
cluding remarks and presents strategies moving forward
with regards to transformation and technological upgrad-
ing.

2. Literature Review and Hypothesis

Schumpeter [7] shows that economic change and
growth is attributed to innovation activities. Solow [8]
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shows through an empirical test that economic growth of
developed countries is to a large extent due to techno-
logical progress, which is brought about by R&D inno-
vation. Howitt and Aghion [9] points out that economic
growth is brought about by a series of random quality
improvements or vertical innovation, which itself comes
from R&D activity with uncertain results. Romer [10]
presents the endogenous growth theory, which states that
economic growth is not affected by the accumulation of
capital; technological progress is independent of outside
capital; and R&D incentives determine the rate of eco-
nomic growth and promote long-term economic growth.
At the enterprise level, Chen [11] finds that the output
elasticity of R&D is about 0.24 by using a medium-sized
manufacturing enterprise panel data with 5451 observa-
tions in China for the period of research between 1997 to
1999. Zhang, Zhang, and Zhao [12] use a stochastic fron-
tier production function (SFA) analysis on a 1995 cross-
sectional data of 8341 large- and medium-sized Chinese
enterprises to investigate R&D efficiency issues.

2.1. Research and Development

In the manufacturing industry, some key products and
key components of the technical content and level of the
continuous development process are important, in achiev-
ing upgrade. The improvement of the technical level is
mainly achieved through two ways: the introduction of
technology and independent research and development
R&D. Romer [13] states that the technological progress
rate of some countries is low because their investment
in the knowledge production sector is insufficient, and
thus, these countries are stuck at a low level of long-term
growth. R&D investment endogenous growth model is
the most widely used to describe the basic model of tech-
nological progress described above.

The Chinese manufacturing industry faces the compe-
tition from industries in both developed countries. Al-
though the scale of the Chinese manufacturing industry
has been ranked first in the world, its level of innovation
is not high and it is characterized by a long-term existence
of heteronomy, industry overcapacity, and high energy
consumption. In the context of this new global competi-
tion, the Chinese manufacturing industry must attempt to
improve innovation capability, eand quipment manufac-
turing enterprises should increase investments in scien-
tific research and personnel, product quality, and crafts-
manship. Some scholars believe that there is a tension
between independent research and development of man-
ufacturing enterprises that are introducing new technol-
ogy introduction and entities that carry out independent
research and development (i.e., that there is a “crowding
out effect””). However, more scholars believe that the two
share a “complementary” relationship. Empirical tests of
different countries and different economic characteristics
of the enterprise have led to the conclusion that there is a
positive link between the two. Manufacturing enterprises,
if their technological capacity is high, will introduce and
imitate advanced technology and develop technology for
key products or parts, so that they can win in the market.
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Schmookler [14] was the fist study to consider patents
as a direct consequence of technological innovation.
Bound [15] uses a data of large- and medium-sized man-
ufacturing enterprises listed in the U.S. to analyze tech-
nological innovation investments and patents and finds a
significant positive correlation between investments and
patent technology innovation of enterprises. A similar
conclusion was also presented in Beneito and Sanchis-
Llopis [16]. Boeing, Mueller, and Sandner [17] find that
patents are the main output of enterprise R&D activities,
and enterprises spending on technological innovation ac-
tivities gives the enterprise an excess return on the long-
term intangible assets.

Reviewing the existing literature leads us to two hy-
potheses, which will be tested in our paper.

Hypothesis 1: In China, the number of R&D personnel
did not result in any significant positive impact in terms of
technological improvement in manufacturing enterprises.

Hypothesis 2: Having too many independent non-
enterprises R&D institutions is not conducive to increased
innovation and transformation of Chinese manufacturing
enterprises.

2.2. Transformation and Upgrading

Humphrey and Schmitz [18] believes that an upgrade is
the process of enterprises obtaining technical and market
capacity, and presents four modes of upgrades from the
perspective of global value chain: clear process upgrad-
ing, product upgrading, functional upgrading and cross
industry upgrading. Broadberry [19] notes from the pro-
ductivity performance perspective that the development of
manufacturing is a process of ups and downs based on
a comparative analysis of UK, US, Germany, and other
countries. Kaplinsky, Morris, and Readman [20] points
out that the process of industrial upgrading and innova-
tion process is that more emphasis on innovation and more
competitive rivals who are more efficient than the prob-
lem, but only a form of industrial upgrading.

Reviewing the existing literature leads us to a hy-
pothese, which will be tested in our paper.

Hypothesis 3: Despite continued R&D investments and
R&D of new products, the transformation and upgrading
of China’s manufacturing enterprises is insufficient.

The key motivation behind industrial upgrading is the
pursuit of profit, which is influenced by factors such as
factor endowments, technology level and agglomeration
effects. Intra-industry upgrading can be considered a pro-
cess of resource optimization and adjustments between
different nodes along the value chain, and the upgrad-
ing of the industry, the reallocation of resources between
different industries. Brandt [21] shows that from a mi-
cro perspective, industrial upgrading is the process of ad-
vancement of higher value-added sectors of the economy
by analyzing the promotion the value chain form.

Reviewing the existing literature leads us to a hy-
pothese, which will be tested in our paper.

Hypothesis 4: In the absence of independent innovation
and economic downturns higher levels of investment in
technology generation are favorable.
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In this paper, industrial upgrading refers to change in
labor distribution among different industries, the gradual
transition from low-skilled physical labor to high-skilled
intellectual labor, and the increased share of R&D person-
nel as the economy develops. Following these changes,
other changes will take place indirectly such as increase
in industrial production level, the number of patents, and
the development of new products.

3. Empirical Model, Data and Variables:
Descriptive Analysis

3.1. Empirical Model, Data and Variables

The data used in this paper are drawn from the China
Statistical Yearbook and China Statistical Yearbook on
Science and Technology for the period 2000-2014. This is
an annual data compiled by the China National Bureau of
Statistics and the Chinese Ministry of Science and Tech-
nology, and presents data from manufacturing firms cate-
gorized by industry and size. The China Statistical Year-
book provides industrial value added (one of the depen-
dent variables, mathematical notation y;; ) and the national
invention patent application authorization number. The
China Statistical Yearbook on Science and Technology
provides exhaustive information on large- and medium-
sized manufacturing enterprises on a number of issues, in-
cluding effective invention patents (x;;), R&D institution
expenditures (x;2), number of staff at R&D institutions
(x13), number of R&D institutions (x;4), domestic tech-
nology expenditures (x;5), expenditure on technology ab-
sorption (x;6), expenditure on the adoption of technology
(x¢7), expenditure on technology transformation (x;g), new
product sales revenue (another dependent variable, math-
ematical notation y;,), expenditure on new product devel-
opment (x;9), internal expenditure of R&D funds (x;19),
and number of full-time equivalent R&D personnel (x;11).

The relationship between the variables described above
is as follows. First, by definition, the secondary sector
includes manufacturing, construction, mining, electricity,
etc. However, in China, the World Bank WDI Database
shows that the proportion of the manufacturing sector in
industrial value added is typically as high as 78—-80%.
Therefore because the China Statistical Yearbook pub-
lishes industrial value added, but not the figures for man-
ufacturing value added, many academic papers opt to use
the industrial value added y;; as a substitute for manu-
facturing ouput. One of the advantages of this approach
is that it allows for obtaining the time-varying path of
the impact of manufacturing innovation on the secondary
sector. More importantly, the manufacturing industry is
the top priority of China’s current economic restructuring
and upgrading efforts. Second, to further characterize the
output of innovation in manufacturing industry, this pa-
per uses new product sales revenue y;; as another depen-
dent variable. Finally, the independent variables in this
paper are all within the system of manufacturing innova-
tion activities. This guarantees the rationality for further
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Table 1. Descriptive statistics: whole sample (period 2000-2014) and raw data.

Manufacturing Enterprises Innovation Path and Countermeasures

Variables mean standard deviation min max rang skewness  Kkurtosis
GDP 310641.74 186318.48 100280.1 643974 543693.9 0.56 —1.09
X1 85419.604 94608.932 6054 303855 297801 1.276 0.603
X2 21137668.01 16438291.03 3075258.3 49837893.3 46762635 0.631 —1.053
X3 958825.697 564674.083 323468.27 1805452 1481983.73 0.36 —1.488
X4 13163.786 5677.721 6923.47 23048 16124.53 0.709 —0.788
X5 1226424.226 584753.073 245781.3 1921047 1675265.7 —0.301 —1.494
X6 935584.537 457952.025 176926.7 1532166 1355239.3 —0.149 —1.331
X7 3370244.27 542682.42 2355387.1 4118747 1763359.9 —0.587 —0.825
X3 26818426.99 7702904.703 9950797.9 36581661 26630863.1 —1.02 0.219
X9 31185435.59 25782772.95 3791304.7 77961941.2 74170636.5 0.708 —0.964
X10 27044813.06 22895096.16 3230543.3 69906623 66676079.7 0.764 —0.837
X1 950607.517 571876.1816 296697 1927137.4 1630440.4 0.583 —1.123
Y 119905.4 67169.8 39931.8 228122.9 188191.1 0.299 —1.553
Y2 502110000 390521000 76076656.7 1230000000 1150000000 0.665 —-0.979
21 £

arow rate

2000 2002 2004 0% 2008 2010 a1z 2014
time

Fig. 1. The growth rate (< 9%) of GDP and variables of man-
ufacturing enterprises (2000-2014).

research and the validity of the conclusion.
Our estimation equations are two time-varying dy-
namic regression models as follows:

11

yit = ) X+ Broye +&1, t=1,2,....,T . (1)
i=0
11

yt2:thieti+8t27 1=12,....,T - (@)

i=0

where x;0 = 1 for all ¢ (and thus allows for an intercept),
B:i (including B;1») and 6;; are vectors of unknown coef-
ficients for the i-th regressor at time ¢, &) and & are the
innovation term at time belonging respectively to Eqs. (1)
and (2), the variance of the innovations is time-varying so
that &1 ~ N(0, 6121) and g, ~ N(0, 6;22)’ and T is the time
of final observation.

As indicated in Egs. (1) and (2), we adopt a novel
Bayesian method (Kalli and Griffin [22]) to identify the
influence path of the secondary sector in the development
of manufacturing enterprises, and the innovation paths of
manufacturing enterprises respectively. All variables are
converted to actual growth rates by dividing the index
value by the value year 2000 as the base year.

Vol.21 No.6, 2017

Journal of Advanced Computational Intelligence

40

grow rate
230
1

20
1

2000 2002 2304 2006 2008 2010 2012 2014
time

Fig. 2. The growth rate (maximum value > 9%) of variables
of manufacturing enterprises (2000-2014).

3.2. Descriptive Statistical Analysis

Table 1 reports basic descriptive statistics of our es-
timation time series data, for the period of 2000-2014.
These include gross domestic product (GDP, unit: bil-
lion yuan), and all of the innovation and R&D data on
large- and medium-sized manufacturing enterprises from
the Ministry of Science and Technology: x1 (unit: one), x;
(unit: one), x3 (unit: person), x4 (unit: one), xs (unit: ten
thousand yuan), x¢ (unit: ten thousand yuan), x7 (unit: ten
thousand yuan), xg (unit: ten thousand yuan), x9 (unit: ten
thousand yuan), xjg (unit: ten thousand yuan), x;; (unit:
persons).

Figures 1 and 2 show the actual growth rate of these
variables by dividing the index value by the value in year
2000 as the base year. Fig. 1 shows the growth rates where
the maximum value < 9%. Fig. 2 shows the growth rates
where the maximum value > 9%.

From the descriptive statistics presented in Table 1,
Figs. 1 and 2, specifically the standard deviation of all
variables, we see that fluctuation is large. The aver-
age value of GDP is RMB 310,641.74 billion and the
maximum value is RMB 643,974.00 billion. The differ-
ence between the maximum and the minimum is RMB
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Fig. 3. Time-varying parameter fB;; (yais= value of By,
Xgxis=time, i = 1,2,...,12, t = 2001,2002,...,2014) path
based on Model 1. The parameter path is from left to right,
and up to down in the panel.

543,693.90. GDP distribution is right and flat. Com-
pared to year 2000, the GDP growth rate continued to
rise growing in pace with the industrial value added (y;)
and the full time equivalent R&D personnel (x1;). The
average number of the large- and medium-sized manu-
facturing enterprises’ effective invention patents (x;) is
85,419.604. Its distribution shows a spike in the right tail,
and the relative growth rate is the fastest among all indica-
tors. The raw data for medium-sized manufacturing enter-
prises corresponding to y, and R&D institutions expendi-
tures (x;) show similar growth trends. The expenditure on
new product development (x9) and the internal expendi-
ture of R&D funds (x) also show similar growth trends.
The average number of staff in R&D institutions (x3) is
958,825.697. Its growth rate has increased from 3.572%
in 2011 to 4.387% in 2012, followed by a slower growth
in pace with number of R&D institutions x4. Compared
to the year 2000, the growth rates of purchase of domes-
tic technology expenditures (xs5) and expenditure on tech-
nology absorption (xg) staggered until 2011, after which
there was a clear decline. The growth rates of the expen-
diture on the introduction of technology (x7) and the ex-
penditure on technology transformation (xg) began to fall
after the financial crisis in 2008.

4. Econometric Results

This paper fits the dynamic regression model in Eqgs. (1)
and (2) with the Normal-Gamma AutoRegression us-
ing Bayesian MCMC methods. Therefore, the pos-
terior is sampled integrating over fB,1,Bp,...,B12 and
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Fig. 4. Time-varying parameter 6;; (yaxis= value of 6y,
Xaxis=time, i = 0,1,...,11, r =2001,2002,...,2014) path
based on Model 2. The parameter path is from left to right
and up to down in the panel.

6:1,6,...,6,11, and the realizations of these parame-
ters can be generated using standard forward-filtering
backwards-sampling (Fruhwirth-Schnatter [23]) in the
Gibbs sampler. The steps of the MCMC sampler follow
Kalli and Griffin [22]. By iterating 12,000 times, we draw
the time-varying parameter path diagrams based on Mod-
els 1 and 2 (See Figs. 3 and 4). From Fig. 3, we see the
influence of the innovation path on the industrial value
added in the process of transformation and upgrading of
manufacturing enterprises in China. The effective patent
number (x;;) of manufacturing enterprises in 2008, before
the secondary sector, is insufficient to boost the industry,
although there is a certain increase in output value. How-
ever, the impact significantly decreased after 2011, which
is quite different from its fast growth rate (see Fig. 2). The
R&D institutions expenditures (x;2) for the entire indus-
trial output value is still relatively weak. The impact of
the staff of R&D institutions (x;3) on the entire industrial
output value in 2006 and two 2011 time points signifi-
cantly decreased. The number of R&D institutions (x;4) is
not more favorable (i.e., the impact on the industrial out-
put value shows a declining trend year after year, despite
the improvement from 2009 to 2011). Following China’s
investment of 4 trillion yuan, the impact of the following
variables on the industrial value added in 2009 dropped
to their lowest points: purchase of domestic technology
expenditures (x;5), expenditure on technology absorption
(x:6), expenditure on the adoption of technology (x;7), ex-
penditure on technology transformation (x;3), expenditure
on new product development (x;9), and internal expendi-
ture of R&D funds (x;19). The results were significant, but
after 2011, the results began to decline. The contribution
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of new product sales revenue (y;») to the secondary sector
began to decline in 2011, but by 2013, it began to pick up.
The full time equivalent number of R&D personnel (x;11)
on the industrial value added has a positive impact, but in
2011 there was a new turning point.

From Fig. 4, we see the influence of the innovation path
on new product sales revenue (yy;) in the process of trans-
formation and upgrading of manufacturing enterprises in
China. On average, new product sales revenue (y;2) in-
creased on a year-by-year basis. The number of effec-
tive invention patents (x;;) on new product sales revenue
(yr2) in 2011 appears to have peaked, followed by a sig-
nificant decline in the effect. The R&D institutions ex-
penditures (x;2) and the expenditure on new product de-
velopment (x;9) appear to have had a low effect in 2012.
The staff of R&D institutions (x;3), number of R&D in-
stitutions (x;4), expenditure on the adoption of technology
(x¢7), and expenditure on technology transformation (x;g)
have negative impacts on the new product sales revenue
(yr2). The contribution of the purchase of domestic tech-
nology expenditures (x;5) and the expenditure on technol-
ogy absorption (x;s) to the new product sales revenue (y;2)
rose significantly and positive effects after 2009. The in-
ternal expenditure of R&D funds (x;19) and R&D equiv-
alent full time personnel (x;11) on new product develop-
ment decreased significantly over the 2009-2012 year, but
rose significantly after 2012.

In summary, our estimation results provide evidence on
our Hypotheses. In particular, our results show that the
transformation and upgrading of China’s manufacturing
industry is still far from advanced; further, R&D insti-
tutions require improvements and mobilization of enthu-
siasm for innovation in R&D staff as well as streamlin-
ing. Finally, our findings also point to the need for in-
creased internal R&D investment funds, while in short
term it also calls for continued efforts to improve product
innovation capacity through technology generation, giv-
ing further support to Hypothese 3 and 4.

5. Conclusions

In this paper, we analyzed the impact of the innovation
path on the industrial value added in the process of trans-
formation and upgrading of manufacturing enterprises,
and the innovation path on new product sales revenue in
the process of transformation and upgrading of manufac-
turing enterprises in China. Our empirical approach is
based on Kalli and Griffin [22], and we use a MCMC
Bayesian method for dynamic regression models where
both the values of the regression coefficients and the im-
portance of the variables are allowed to change over time.

We used a time series data set for Chinese manufac-
turing firms provided by the China Statistical Yearbook
and China Statistical Yearbook on Science and Technol-
ogy for the period 2000-2014, which is representative of
China’s entire manufacturing sector comprising large- and
medium-sized firms. Our measure of the economic indi-
cators of growth rate uses 2000 as the base period.
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Our results indicate that China’s relevant research de-
partments within firms need to improve the efficiency of
R&D institutions and to mobilize the enthusiasm of full-
time R&D personnel, to provide a solid foundation for
innovation and transformation, and upgrading of the man-
ufacturing industry, as well as the efficiency of R&D in-
vestments and new product R&D investment. In the cur-
rent context, it is necessary to continue to support the
adoption of technology.

The main contribution of the paper is providing evi-
dence that some manufacturing enterprises’ R&D institu-
tions are too complex and inefficient, with problems in the
use of funds. Enthusiasm in R&D personnel may also not
be high. Lack of innovative capacity of enterprises leads
to a situation where money is wasted. The new technology
generation is necessary, and enterprises need to upgrade
in a timely manner. Our results suggest some implica-
tions for innovation policies. First, government depart-
ments should implement differentiated policies for man-
ufacturing enterprises in R&D. For example, government
departments should increase policy support for the strate-
gic development of key industries. Enterprises that do not
have development potential or enterprises with long-term
losses should be laid off or even eliminated. Second, it
should give full prominence to the leading role of indus-
try funds. Industrial funds could play the role of financial
leverage to attract social capital to participate in invest-
ments with development potential for small and micro
industrial enterprises and emerging industries. Finally,
China should improve the financing guarantee system of
manufacturing industry. There is a need for the accelera-
tion of the government and market functions to guarantee
finance, effectively playing the role of a risk compensa-
tion fund in leveraging its role to support industrial enter-
prises in financing.

6. Strategy Moving Forward

Upgrading of traditional industries, in addition to tech-
nological innovation and product innovation, involves
transformation of the mode of production. To build a new
manufacturing mode, industries must be transformed to
flexible, intelligent, and meticulous. This is undoubtedly
the essence of industrial transformation and upgrading,
but is also becoming the development goal that most do-
mestic enterprises are pursuing.

It is worth noting that in China’s industrial revolution,
traditional and emerging industries are blending in a com-
plementary manner. The technology industry, equipment
manufacturing industry, as well as the rapid development
of information technology and application, is driving the
transformation of traditional industries to create a model
to improve its competitiveness.

However, there are some issues still pending for imple-
menting China’s industrial transformation and upgrading
in enterprises. Adhering to the artisan spirit, firm indepen-
dent innovation, and core technology promote Chinese
manufacturing to build international brands. To this end,
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we propose several strategies as follows: design services
to enhance action, promote innovation and design devel-
opment and promotion of customized services; implement
actions to improve manufacturing efficiency; optimize the
supply chain management; promote the development of
networked collaborative manufacturing services and out-
sourcing support services; implement customer value pro-
motion action; implement product life cycle management;
provide system solutions and innovative value-added in-
formation services; implement actions to innovate service
models; develop financial support services; and grasp new
trends in smart services.

With regards to the implementation of innovation
driven development strategies, the State Council issued
the China manufacturing 2025 plan in May 2015 (Chun-
mei, Xiaodong, and Tao [24]), which encourages the im-
plementation of the innovative manufacturing power strat-
egy, seizes the rare present opportunity, and exerts intel-
lectual superiority. The objective is to realize the transfor-
mation from made-in-China, speed-in-China, and quality
in China.

An optimistic view is that China is a big manufacturing
country, but could also become a super internet power.
Data shows that Chinese manufacturing value added was
up 6.8% in 2016, including the global manufacturing out-
put accounted for more than 19.8%, and China is the
world’s largest exporter for 6 consecutive years. At the
same time, the size of China’s internet users reached 688
million, internet penetration rate rose to 50.3%, and on-
line retail market transactions amounted to 38,285 yuan,
ranking first in the world. In addition, in automotive in-
dustry, the sale of internet-enabled cars (Chen [25]) and
smart cars are booming. In this case, the integration of
the manufacturing industry and the internet, would create
large aggregation and multiplier effects.

However, the fusion of the manufacturing and the in-
ternet is still in its infancy. From the domestically scale,
more manufacturing and the internet mean the realiza-
tion of the integration of manufacturing units or produc-
tion lines. It is extremely rare to achieve a workshop
or factory-wide intelligence effect. Many manufacturers
choose to build an internet platform and cross-border in-
tegration of the manufacturing industry and internet com-
panies have not yet become mainstream. Accordingly the
integration of the manufacturing industry and the internet
is also a promising opportunity in China.
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