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on pilot initiatives and industrial ecosystems.
4 PMC Visualization Analysis

To explicate the specific types of policy support for the
dual development of traditional manufacturing enterprises
in China and identify potential shortcomings in existing
policies, this paper employs the PMC policy evaluation
model proposed by Estrada'”. In addition, the paper in-
corporates the topic of the previous mining-based PMC
framework dictionary to calculate the PMC index for dif-
ferent stages. This quantitative evaluation approach there-
by enables a comprehensive assessment of policy texts.

4.1 PMC index analysis

In this paper, values are assigned to all sub-dimension-
al variables based on the results of the topic modeling
process. After analyzing the evolving patterns of PMC in-
dices across the various stages (see Fig.4), it is obvious
that the policy framework supporting the concurrent
growth of traditional manufacturing enterprises is under-
going a process of deepening and enhancement. The in-
creasing scores in dimensions X2, X6, and X7 in the
PMC framework indicate that the policy formulation
process has progressed in terms of its underlying princi-
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ples, has become more complex in its measures, and has
grown more focused in its implementation. The fluctua-
tions in scores for X1 and X9 shown in the figure suggest
a tendency toward collaborative governance in policies
that promote the dual development of traditional manufac-
turing enterprises.

017 017 033 033 020 004 033 025
[ ] [ ] N

0.14
2000—2005 ¢ ; * O® o . @ e
XI X2 X3 X4 X5 X6 X7 X8 X9
0.96
014 029 o017 938 028 o013 033 032
2006_2010 L 1 1 1 1 1 1 1 1
XI X2 X3 X4 X5 X6 X7 X8 X9
0.77 099
0.14 0.17 026 028 020 033 025
20 l 1720 l 5 L | 1 1 1 1 1 1 ]
XI X2 X3 X4 X5 X6 X7 X8 X9
0.93
0.83 017 0.87 093 092 033 067

0.20
20 1 6_2020 L 1 1 1 1 1 1 1 ]
X X2 X3 X4 X5 X6 X7 X8 X9

0.93 0.89 091 088 0.96
0.17 033 057

0.24
2021—2023
L 1 el IR Wy ! -

X1 X'2 X3 X4 X5 X6 XI7 X8 X9
Fig.4 Bubble chart of the PMC index

The PMC surface plot offers a visualization of the in-
ternal equilibrium of the policy at each phase, and the
overall and phases PMC surface plots are shown in Fig. 5.
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Fig.5 Overall and phases PMC surface plots. (a) Overall average PMC index surface plot; (b) 2000—2005 PMC index surface plot; (c) 2006—
2010 PMC index surface plot; (d) 2011—2015 PMC index surface plot; (e) 2016—2020 PMC index surface plot; (f) 2021—2023 PMC index surface plot
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At the initial stage, the scores of all PMC main dimen-
sions were under 0. 33, indicating that China’s dual de-
velopment policies were not mature in this stage ( see
Fig.5(b)). At the secondary stage, the degree of con-
vexity of the PMC surface is the most obvious ( see Fig.
5(c)), and the highest point is the policy instruments
dimension with a PMC score of 0. 96, which indicates
that the Chinese government had realized the importance
of employing different types of policy instruments to
solve various problems of the manufacturing enterprises.
At the exploration stage ( see Fig. 5(d)), the PMC score
of the policy nature dimension has increased, suggesting
that China has used policy types to enhance the dual de-
velopment of enterprises. In the later stages ( see Figs. 5
(e), (f)), the PMC surface tends to smooth out, and
other dimensions have gradually developed and improved
in terms of policy measures, policy fields, policy partic-
ipants, etc.

4.2 PMC index radar graph
The PMC index analysis quantifies the dimensions of

@B 2000—2005; 2006—2010;

2011—2015; @@ 2016—2020;

X6 and X7 and produces a radar graph illustrating the
PMC index of policy measures ( X6) and function links
(X7).
4.2.1

As illustrated in the radar graph representing the poli-
cy measures dimension ( see Fig. 6), as the dual devel-
opment phase progresses, new paradigms of policy
support begin to emerge, namely, information support

Policy measures dimension

and industrial ecology. Green data centers and industry
development platforms, harnessing technologies such
as the Internet of Things and big data, in addition to
information service platforms, are established to pro-
vide businesses with essential information support.
These initiatives cultivate an industrial ecosystem where
participants pool resources,
create value collaboratively. The relatively modest in-
dices for consumer subsidies and government procure-
ment indicate that the demand-side efforts were not
enough.

exchange services, and
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X6.1 Science and technology innovation

X6.2 Talent policy
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X6.4 Infrastructure policy o
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X6.8 Government procurement

X6.7 Product standard
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Fig.6 Radar graph of the PMC index of policy measures (X6) dimension

4.2.2 Policy function dimension

The digital and green development of traditional manu-
facturing enterprises involves strategic changes and ad-
vancements along the entire value chain. It transcends
isolated stage enhancements or individual processes, in-
stead entailing a comprehensive transformation that covers
the entire lifespan of the enterprise. Fig. 7 is a radar
graph representing the policy function dimension, where
material inputs and production processes stand out as cru-
cial focal points supported by policy measures. The de-

velopment of greener material input relies primarily on the
advancement of efficient electric heating technologies, the
promotion of renewable energy sources, and the recycling
of waste materials. To promote a clean and digital evolu-
tion of the production process, measures such as the es-
tablishment of intelligent green factories, research institu-
tions, and digital infrastructure are employed. However,
the PMC indices for links such as product development,
supply chain, and marketing management show somewhat
unfavorable performance.
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Fig.7 Radar graph of the PMC index of function links (X7) dimension

5 Results Analysis

The policy governance philosophy has transitioned from
a “regulatory government” paradigm to one of a “service-
oriented government”. Frequent environmental incidents
in the early stages compelled the government to imple-
ment command-type policies to regulate corporate con-
duct, and policy formulation followed a top-down ap-
proach. The response of enterprises to these policies in-
fluenced the evolution of the policy philosophy. With the
emergence of digital technology, offering new opportuni-
ties for green development, enterprises shifted from being
passive recipients of administrative directives to active
agents in policy implementation.

The evolution of the policy support pattern has shifted
from “dispersed matching” to “integrated symbiosis”.
Under the traditional support pattern, enterprises encoun-
tered limitations in their dual development efforts due to
their dependence on existing resources. With the advent
of digital technology, the transition from physical to vir-
tual resource aggregation became possible. The govern-
ment responded by introducing measures to promote the
integration of resources from diverse sources, levels, and
content.

6 Conclusions

1) Concerning the issuing subjects of policies, there re-
mains room for improvement in coordination between
them. The government can enhance cooperation between
departments, overseeing both enterprise development and
those responsible for key administrative and economic re-
sources. In addition, comprehensive coordination should
be established between departments involved in digital de-

velopment and those involved in green development, in-
volving direction, scope, and focus to enhance the inte-
gration of dual development.

2) Concerning policy measures, the predominant focus
is on the supply and environmental aspects, with limited
attention being given to demand-side measures. As for
the green development of enterprises, the government
could stimulate market demand through green product
standards and green purchasing policies to enhance the
market returns and strengthen the motivation for the green
development of enterprises. As for digital development,
the government could establish an ever-connected digi-
tized network to better address the needs of enterprises.

3) Concerning policy participants, the government can
direct its attention toward the practical requirements of
manufacturing enterprises. For digital development, the
government can foster digital service providers to increase
the probability of successful digital transformation. For
green development, efforts should be undertaken to prop-
agate the principle of green consumption throughout soci-
ety.

4) Concerning policy function links, current policies
are inadequate in supporting product development, supply
chain management, and marketing management. The
government could establish a comprehensive cloud plat-
form that spans the entire value chain, integrating demand
signals from various enterprise stages and aligning exter-
nal resource support with enterprise needs more effective-

ly.
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