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1. Introduction

In September 2023, General Secretary Xi Jinping first put forward the important concept of "new quality
productivity” during his visit and research in Heilongjiang, and in March 2024, during the deliberation of the Jiangsu
delegation, the General Secretary pointed out that the development of new quality productivity should be led by
scientific and technological innovation, and should be coordinated to promote the upgrading of traditional
industries, the growth of new industries, and the cultivation of future industries, and to strengthen the deep fusion
of scientific and technological innovation and industrial innovation. innovation and industrial innovation, and
actively promote the development of new productivity. The definition of new quality productivity in the government
report not only covers emerging industries and future industries, but also emphasises the upgrading and
transformation of traditional industries, especially the promotion of the innovative development of digital economy.
This policy orientation aims to achieve revolutionary technological breakthroughs, innovative allocation of
production factors, and in-depth transformation and upgrading of industries through the key driving force of
"innovation", which in turn will give rise to "high-quality” workers, labour materials, labour objects and their
optimal combinations, ultimately leading to total factor productivity (TFP) improvement. Ultimately, the "advanced
productivity" of total factor productivity will be formed. In this context, enterprises, as the micro-main body of
economic development, have become a key indicator of their competitiveness in terms of their ability to sustain
innovation. The proposal of new quality productivity provides enterprises with unprecedented development
opportunities, and at the same time, it also puts forward higher requirements for their continuous innovation ability.

At present, our economy is facing an important period of transformation and upgrading. Over the past few
decades, China's economy has grown at a high rate and made remarkable achievements. However, as economic
development has entered a new normal, the traditional crude growth mode has become difficult to adapt to the
development needs of the new era. At the same time, the global economic situation is complex and volatile, and
international competition is becoming increasingly fierce, which requires China's economy to accelerate
transformation and upgrading to achieve high-quality development. The national "14th Five-Year Plan" and the
2035 Vision Outline clearly point out that innovation is the core of modernisation, and emphasise the need to
accelerate the construction of an innovation-led industrial system and promote high-quality development. The
emergence of new quality productivity provides an important path for enterprises to achieve transformation and
upgrading. Through the development of emerging industries, cultivation of future industries, and promotion of the
digital transformation of traditional industries, enterprises can continuously improve their innovation ability and
core competitiveness. Therefore, it is of great significance to study the impact of the development of new quality
productivity on the continuous innovation of enterprises, in order to upgrade the industrial structure and enhance
the competitiveness of enterprises. At present, relevant research mainly focuses on the theoretical level, and
empirical research is relatively scarce. Based on this, this paper uses the financial statement data of A-share listed
enterprises from 2012 to 2022 to empirically test the impact and transmission mechanism of developing new
quality productivity on enterprises’' continuous innovation, and puts forward policy recommendations based on the
research findings to help enterprises adapt to the market development trend faster and achieve sustainable
development.

2. Literature Review and Research Hypotheses
2.1. Literature review

2.1.1. Relevant studies on new quality productivity
Compared with traditional productivity, new quality productivity adapts to the requirements of the new era,
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gathers new knowledge, masters new processes, develops new products, contains new kinetic energy, expands new
markets, and meets the new needs of the people, reflecting a qualitative leap in productivity development and
enrichment of connotation (Luo, 2024). Understanding new quality productivity must be based on the new
phenomena, new problems and new reforms of China's economic development, and effectively deal with the
dynamic balance between the supply side and the demand side (Zhang, 2024), productivity and production
relations (Gao, 2023), capital and workers' income, and the real economy and finance. Regarding the research on
indicator measurement of new quality productivity, at the macro level, some scholars have constructed a
comprehensive evaluation indicator system, which is used to assess the level of new quality productivity from four
key dimensions, namely, the industrial innovation system, the economic support system, the talent supply system,
and the future industrial development system (Wu et al., 2024). Based on the micro level, some scholars have
constructed a micro enterprise level indicator system based on the theory of the two factors of productivity, from
the four sub-factors of live labour, materialised labour, hard technology and soft technology, and used the entropy
value method to measure the new quality productivity (Song et al., 2024). Some scholars have also constructed a
comprehensive system of indicators in the three dimensions of green productivity, technological productivity and
digital productivity, and used the improved entropy weight-TOPSIS method to measure the new quality productivity
(Lu etal., 2024).

Most academic research on new quality productivity focuses on the driving mechanism, characteristics of the
elements and the role of empowerment. In today's globalisation, culture has become one of the key factors to
measure the comprehensive national power of a country, and is as important as economy and politics. The strength
of cultural soft power directly affects the development direction of the country and becomes a key factor to promote
the leap of productivity (Guo, 2024). Based on the factor characteristics of new quality productivity, Zhang et al.
(2024) explored the spatial and temporal characteristics of the development of China's new quality productivity by
using the Dagum Gini coefficient method, the kernel density estimation method, and the global and local Moran
indices, and found that the overall difference in China's new quality productivity and its internal differences in the
eastern, central, and northeastern regions are on the rise, while the internal differences in the western region are
on the decline. In addition, NPP empowers different aspects, for example, Zhang (2024) argues that digital NPP can
help common prosperity by promoting the extension of the agricultural industry chain, in which the extension of
the agricultural industry chain plays a partly intermediary role between digital NPP and common prosperity. Ren
(2024) points out that the enabling role of new quality productivity is reflected in the construction of a modern
economic system, the cultivation of new kinetic energy and the enhancement of the quality of the supply system,
which is a strategic task to achieve the new development of Chinese-style modernisation. In order to further
promote the development of new productive forces, China should follow the dynamic evolutionary logic of
"nurturing-generating-developing-diffusing-sustaining”, and realise a dual balance between disruptive and
progressive innovation. This requires optimising the organisational management model and fostering new
production relations that are adapted to the development of new productive forces (Zeng et al., 2024).

2.1.2. A related study on continuous innovation in business

Scholars have been studying continuous innovation in enterprises from different perspectives. Within firms,
some scholars have found that through employee stock ownership plans, firms are able to motivate their employees
to improve their skills and knowledge, thus enhancing the firm's innovation capability and efficiency (Yushan, 2024).
Continuous innovation mediates the relationship between technological diversification and firm resilience.
Technological diversification enhances firms' adaptive capacity and strategic flexibility by promoting continuous
innovation, which in turn affects firms' resilience and long-term stability in the face of adversity (Wang et al., 2024).

Some scholars have also focused on national speciality and new small-giant listed companies and found that the
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presence of academic executives has a positive effect on the promotion of continuous innovation (Cai et al., 2023).
In addition, digital transformation stimulates innovation vitality and motivation within the enterprise by building
an innovation incentive mechanism. Regionally, the relationship between regional dispersion and innovation
persistence shows an inverted U-shaped feature, i.e., increasing regional dispersion to a certain extent can promote
innovation, but beyond a certain point, its positive effect diminishes (Jia et al.,, 2021); for the ways to promote
enterprises' persistent innovation, some scholars have mentioned that resource patchwork is a key mediator of
enterprises' persistent innovation. SMEs promote innovative activities through exploratory and exploitative
resource patchwork, i.e., reconfiguring and utilising existing resources as well as exploring new resources (Zheng
et al,, 2024). Zhang et al. (2022) argue that integrating key technologies and innovation resources in the industry
through continuous restructuring and mergers and acquisitions, as well as converging and integrating global
innovation resources and integrating into the global innovation chain and industrial chain, are important ways to
enhance the innovation capability of enterprises. At the same time, attracting and cultivating high-end talents
through digital platforms and tools can provide intellectual support for enterprise innovation (Ling et al., 2024). In
order to cultivate the sustained innovation capability of enterprises, both the immediate response strategy through
strengthening the current innovation investment and the historical reserve strategy through utilising the historical
innovation accumulation can significantly enhance the value reengineering level of distressed enterprises (He et al.,
2024).

2.1.3. Literature Review

Although there has been a lot of literature exploring the issue of new quality productivity or sustained
innovation of enterprises, there is still a relative lack of literature examining the relationship between new quality
productivity and sustained innovation of enterprises from the perspective of microdata. As the pig's trotters of a
country's innovation capability, empirical studies with enterprises as the object of study can provide more reliable
empirical evidence for the relationship between new quality productivity and sustained innovation of enterprises.
Based on this, and without filling the gap in the existing literature, this paper explores the impact of developing new
quality productivity on firms' sustained innovation based on the existing literature. Possible marginal contributions
include: (1) Most of the current research on NQP focuses on the theoretical level, but this paper uses "high-tech”,
"high-performance”, "high-quality” and "advanced productivity" as seed terms. Advanced Productivity" as the seed
vocabulary, combined with the connotation of enterprise science and technology innovation, with the help of
Word2Vec neural network model, to complete the construction of the dictionary of new quality productivity, which
provides ideas and methods for future research. (2) The article analyses the unique impact of NQP on the
sustainable innovation of enterprises from both direct and indirect perspectives. Compared with the traditional
concept of productivity, the new quality productivity focuses more on innovation, change and breakthrough, which
not only focuses on the innovation of technology, but also emphasises the innovation of organisation, management
and market. (3) Through the heterogeneity analysis, the impact of NQP on the sustainable innovation of different
enterprises is examined from both macro and micro perspectives, which provides empirical evidence for
enterprises to break through the traditional model and achieve sustainable development.

2.2. Research hypotheses

The core of new quality productivity lies in the innovation and progress of technology. With the rapid
development of science and technology, new technologies, processes, materials and modes are emerging, and new
quality productivity provides enterprises with more efficient, intelligent and environmentally friendly production
methods (Yang, 2024). The application of these innovative technologies not only improves productivity and product
quality, but also inspires enterprises to explore new business models and market opportunities. In addition, the
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development of new quality productivity promotes organisational optimisation and talent cultivation within
enterprises (Xu et al, 2024). Driven by new quality productivity, firms need to adjust and optimise their
organisational structure to adapt to the rapidly changing market and technological environment. This includes
promoting cross-functional collaboration, improving decision-making flexibility and responsiveness, and building
a more open and innovative corporate culture. As NQP continues to mature and be applied, firms are able to develop
more competitive products and services and enter new market segments. At the same time, NQP also promotes the
integration and optimisation of global supply chains (Zhang, 2024), enabling enterprises to make more effective use
of global resources and improve the international competitiveness of their products and services. In addition,
enterprises can introduce foreign advanced technology and management experience through international co-
operation to accelerate the pace of their own technological innovation, and at the same time, they can also promote
their innovations to the international market to achieve wider application and impact. Based on the above analysis,
this paper puts forward the first research hypothesis:

HI: Developing new qualitative productivity can help promote sustained innovation in enterprises

The development of NPPs can have an innovation incentive effect on firms. Firstly, through the development of
NQP, firms can adopt and master cutting-edge technologies (Xu et al., 2024), thus gaining a leading position in the
market. This technological advantage not only brings higher profit margins for enterprises, but also meets consumer
demand for high-quality and high-efficiency products and services, which in turn stimulates enterprises’
willingness to innovate. Secondly, the cultivation of new quality productivity promotes a change in corporate culture
(Luo, 2024), encouraging employees to actively innovate and experiment. An environment that supports innovation
and tolerates failure can stimulate the creativity of employees, promote new ideas and solutions within the
enterprise, and bring continuous innovation vitality to the enterprise. Furthermore, government support for new
quality productivity, including policies such as tax incentives and capital subsidies, reduces the economic risks and
costs of innovation for enterprises (Feng, 2024). These incentives provide enterprises with the necessary resources,
optimise the innovation environment and encourage long-term R&D investment and innovation activities. Based on
the above analysis, this paper proposes the second research hypothesis:

H2: Developing new qualitative productivity will promote continuous innovation in firms through innovation
incentive effects.

The development of NQP can lead to improvements in three aspects of firms' environmental, social and
governance performance. Firstly, NQP usually involves clean energy, environmentally friendly materials and
sustainable production processes, and these practices reduce the negative impact on the environment (Ren, 2024),
which helps to reduce firms' innovation costs and innovation risks. Secondly, the development of NQP helps to
enhance the contribution of firms to the well-being of society, and firms build a good public image through the
fulfilment of their social responsibilities, which not only enhances employee satisfaction and loyalty, but also
attracts more customers and partners, and creates a positive social environment for the firms' innovation activities
(Zhang, 2024). Furthermore, the advancement of new quality productivity is often accompanied by the optimisation
of corporate governance structures, such as enhanced transparency, decision-making efficiency and risk
management capabilities. Excellent governance practices enhance the trust of investors and other stakeholders and
provide broader resources and support for corporate innovation (Xuexin, 2024). Based on the above analyses, this
paper proposes the third research hypothesis.

H3: Developing new qualitative productivity will promote sustained innovation in firms by improving their ESG
performance

The institutional environment creates an ecosystem conducive to innovation for firms by providing support in
avariety of areas, such as intellectual property protection, policy support, financial market development, education
and training systems, fair competition policies, technological infrastructure, social and cultural incentives, clear
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regulatory frameworks, and international co-operation and exchanges (Wu, 2023). In such an environment, firms
are able to obtain the necessary resources and confidence to reduce innovation costs, cultivate innovative talent,
reduce uncertainty in the innovation process, and, guided by market demand and consumer preferences, more
actively adopt new quality productivity and engage in sustained innovation activities to adapt to changing market
and technological conditions. This reinforcing effect of the institutional environment makes it more likely for
enterprises to achieve continuous innovation in the face of new-quality productivity and promotes the common
development of enterprises and society (Guan, 2024).

H4: Other things being equal, the institutional environment reinforces the impact of new quality productivity
on firms' continued innovation.

Based on the above analysis, the framework diagram of this paper is shown in Figure 1.
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Figure 1. Developing new qualitative productivity.
3. Research design

3.1. Modelling

Based on the above analyses, the following basic econometric model is constructed in order to test the effect of
new quality productivity on the innovation activities of enterprises:

n
Inopt;; = ay + a;Npro;, + Z nxControl; + p; +ve + & ¢ (D
k=1

where i denotes an individual firm and t denotes a year;lnopt;, denotes the innovation performance of firm i
inyeart; Npro;,

denotes the level of development of firm i's new qualitative productivity in year t; Control;, denotes a set of
control variables;u; denotes individual firm fixed effects;y, for time fixed effects;s;, is a random perturbation

term.
3.2. Description of variables
3.2.1. Explained variables
In this paper, enterprise sustained innovation (Inopt) is selected as an explanatory variable. Drawing on the

study of Ling Shixian et al. and referring to the study of Ling Shixian (2024) and others, it reflects the sustained
innovation capability of enterprises by comparing the patent output data of the current period and the previous
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period.

Patentapply, + Patenrplay;_,
Patentapply,_, + Patenrplay,_,

[nopt; = In [ X (Patentapply, + Patenrplay;_,) + 1] (2)

Inopt, is the sustained innovation of the firm in year t of the listed company, and Patentapply is the sum of
the number of applications for invention patents and utility model patents. t-1 and t-2 are the previous year and the
previous two years of the sample year, respectively.

3.2.2. Explanatory variables

The core explanatory variable in this paper is new quality productivity (Npro). In order to avoid endogeneity
problems, this paper adopts text mining metrics to measure firms' new quality productivity in the following steps:

Firstly, "new quality productivity" is used as the seed word; secondly, "advanced productivity" is also used as
the seed word based on the CCTV news' viewpoint on new quality productivity; the text of the annual report is
screened, and it is found that "new quality productivity" has not appeared in the annual report disclosed up to 2022;
"advanced productivity" has been partially used. The word frequency of "new quality productivity”, "advanced
productivity" has been part, so continue to expand the word frequency category, the three characteristics of the new
quality productivity: "high-tech”, "high-efficiency”, "high-quality" and "advanced productivity" as the seed words.
Thirdly, based on the four seed words, we use the Word2Vec neural network model to obtain the seed words using
the python technique. Third, based on the four seed words, we obtain the similar words of the seed words by using
the Word2Vec neural network model and python technology, and in order to improve the accuracy of the
measurement, we only keep the words with higher similarity, for example, we exclude some high-tech company
names to complete the lexicon construction; fourth, we mine the word frequency of the seed words and the similar
words that appeared in the annual financial report +1 to take the natural logarithm to indicate the new quality
productivity of the enterprise.

3.2.3. Control variables

The main control variables in this paper are management shareholding, equity concentration, firm size, two
positions, percentage of independent directors, nature of ownership, salary incentives, type of audit opinion, and
market intensity. Specific variables are defined as shown in Table 1:

Table 1. List of variable definitions.

categorisation variable name Variable Definition
independent variable Npro new quality productivity
implicit variable Inopt Continuous corporate innovation
pms Management shareholding
con shareholding concentration
size Enterprise size
dual two jobs in one
control variable pid Percentage of independent directors
soe Nature of property rights
ci Salary incentives
audit Type of audit opinion
ms market intensity

3.3. Data sources and descriptive statistics
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In this paper, the financial statement data of A-share listed companies from 2010 to 2022 are selected as the
research sample, and balanced panel data are constructed. In order to ensure the validity and stability of the sample,
the samples of ST, *ST and PT listed companies with missing values and poor operation are excluded, and at the
same time, the data of all the samples are shrunk by 1% up and down to get a total of 7,091 companies' observations.
The data used in this study are obtained from Wind database and Cathay Pacific database.

The results of the descriptive statistical analysis of the variables show that the maximum value of sustained
innovation of enterprises is 13.0559, the minimum value is 0, and the mean value is 3.8291, which indicates that
there are significant differences in sustained innovativeness among different enterprises. The maximum value of
new quality productivity is 5.9026, the minimum value is 0, the mean value is 3.3673, and the standard deviation is
0.7745, which also indicates that there is a difference in the degree of development of new quality productivity
among different enterprises.

The Pearson correlation coefficients between the variables show that new quality productivity is positively
correlated with sustained innovation in enterprises at the 1 per cent level, indicating that the development of new
quality productivity is conducive to the promotion of sustained innovation in enterprises. The correlation
coefficients between the variables are less than 0.536, indicating that there is no problem of multicollinearity
between the variables.

Table 2. Basic statistical characteristics of the main variables.

VarName Obs Mean SD Min Median Max

Inopt 7090 3.5323 2.3338 0.0000 3.8291 13.0559
Npro 7090 3.3387 0.7745 0.0000 3.3673 5.9026
pms 7090 0.1505 0.1960 0.0000 0.0303 0.8918
con 7090 33.4426 14.3067 2.1969 31.0967 87.4563
size 7090 22.3656 1.3197 18.3696 22.1620 28.5483
dual 7090 0.3130 0.4637 0.0000 0.0000 1.0000
pid 7090 0.3855 0.0759 0.2000 0.3750 0.8000
soe 7090 0.2992 0.4579 0.0000 0.0000 1.0000
ci 7090 15.5223 0.7028 13.0448 15.5025 18.9415
audit 7090 0.9766 0.1512 0.0000 1.0000 1.0000
ms 7090 0.1685 0.2075 0.0064 0.1321 13.5580

Table 3. Correlation analysis.

Variables (1 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) Inopt 1.000

(2) Npro 0.129%** 1.000

(3) pms -0.077*** 0.053%** 1.000

(4) con 0.093*** -0.122%*  -0.107*** 1.000

(5) size 0.269%** 0.131%** -0.380%** 0.219%** 1.000

(6) dual -0.056%** 0.060*** 0.220%** -0.020* -0.194%** 1.000

(7) pid 0.018 0.011 0.121%** 0.062%** -0.037%** 0.103%*** 1.000

(8) soe 0.141%** -0.089%**  -0.471%** 0.210%** 0.434%* -0.310%*  -0.123*** 1.000

(9) ci 0.198*** 0.219%+* -0.178*** 0.006 0.536%** -0.115%%*  -0.041**+* 0.150%** 1.000

(10) audit 0.070%** 0.001 0.029** 0.077*** 0.074*** 0.000 0.016 0.034%*+* 0.068*** 1.000

(11) ms -0.067***  -0.057*** 0.109*** -0.076%%*F  -0.243%** 0.081*** 0.025** -0.137*%*  -0.059***  -0.141**  1.000

#*% p<0.01, ** p<0.05, * p<0.1

4. Empirical testing and analysis of results

4.1. Baseline regression results
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Table 4 reports the results of the benchmark regression on the impact of new quality productivity on firms'
continuous innovation. Column (1) shows that the coefficient on new quality productivity is 0.389, which is
significantly positive at the 1 per cent level when no control variables are included. Column (2) reports the effect of
all control variables on firms' continuous innovation. Column (3) shows that the regression coefficient of new
quality productivity is 0.313, which is still significantly positive at the 1 per cent level when all control variables and
industry and year fixed effects are added, indicating that new quality productivity has a significant positive
facilitating effect on firms' continuous innovation. The results in Table 3 indicate that the development of new
quality productivity significantly promotes sustained innovation of enterprises, which supports the research
hypothesis 1. The possible reason for this is that the development of new quality productivity requires enterprises
to continuously pursue new technologies, processes and methods in order to optimise the production process.
Improve production efficiency, thus promoting the technological progress and industrial upgrading of enterprises.
At the same time, the new quality productivity emphasises the cross-fertilisation of multiple fields and technologies,
which allows enterprises to break the boundaries of traditional industries and realise cross-field co-operation and
innovation between enterprises.

The results of control variables show that management shareholding, equity concentration, firm size,
percentage of independent directors, nature of ownership, salary incentives, and type of audit opinion are
significantly and positively related to firms' continuous innovation.

Table 4. Baseline regression results.

(1) (2) (3)
Inopt Inopt Inopt
Npro 0.389™ 0.313™
(0.039) (0.038)
pms 0.432™ 0.348™
(0.155) (0.154)
con 0.004™ 0.005™
(0.002) (0.002)
size 0.407™ 0.382™
(0.028) (0.029)
dual -0.042 -0.062
(0.059) (0.059)
pid 0.734™ 0.687"
(0.346) (0.345)
soe 0.297* 0.336™
(0.071) (0.070)
ci 0.324™ 0.303™
(0.047) (0.047)
audit 0.574™ 0.563"
(0.174) (0.173)
ms 0.118 0.159
(0.131) (0.130)
Year fixed effects YES YES YES
industry fixed effect YES YES YES
N 7090 7090 7090
R? 0.078 0.148 0.156

Note: * ** *** indicate significant at the 1 percent, 5 percent and 10 percent levels, respectively, with standard errors in
parentheses. The following table is the same

4.2. Robustness tests
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4.2.1. Substitution of explanatory variables

In order to prove the robustness of the above conclusions, this paper refers to the study of Song Jia (2024) et
al. and adopts the total factor productivity of enterprises accounted for by the LP method as a measure of new
quality productivity. From the regression results in column (1) of Table 5, the total factor productivity coefficient is
significantly positive at the 5 per cent level, indicating that after replacing the explanatory variables, the
development of new-quality productivity has a significant contributing effect on firms' sustained innovation, and

Hypothesis 1 of this paper is initially verified.

Table 5. Robustness Tests.

6) @) ©) @
Interpretation of substitutions Replacement is explained Exclusion of anomalous years Remove anomalies
variant variant municipalities
Npro 0.126™ 0.345™ 0.269™
(0.014) (0.042) (0.042)
TFP_LP 0.103™
(0.051)
pms 0.159™ 0.430™ 0.269 0.317"
(0.057) (0.155) (0.173) (0.169)
con 0.003™ 0.004™ 0.005™ 0.004"
(0.001) (0.002) (0.002) (0.002)
size 0.749™ 0.350™" 0.394™ 0.282™
(0.011) (0.040) (0.033) (0.034)
dual 0.017 -0.040 -0.007 -0.040
(0.022) (0.059) (0.067) (0.064)
pid 0.376™ 0.765™ 0.513 0.527
(0.128) (0.347) (0.395) (0.386)
soe 0.041 0.289™ 0.399™ 0.442™
(0.026) (0.071) (0.081) (0.077)
ci 0.366™ 0.306™ 0.311™ 0.390™
(0.017) (0.048) (0.053) (0.052)
audit 0.444™ 0.548™ 0.700™ 0.628™
(0.066) (0.176) (0.192) (0.184)
ms 0.812™ 0.157 0.376 0.126
(0.083) (0.134) (0.243) (0.136)
Year fixed effects YES YES YES YES
industry fixed effect YES YES YES YES
N 6811 7075 5377 5664
R? 0.677 0.148 0.167 0.137

4.2.2. Substitution of explanatory variables

To further capture the quality of sustained innovation, the natural logarithm of the amount of firms' R&D
investment is used to measure firms' sustained innovation, drawing on Mei (2024) and others. The results are
shown in column (2) of Table 5, and the coefficient of Npro is 0.126 and significant at the 1 per cent level, indicating

the robustness of the benchmark regression.

4.2.3. Exclusion of anomalous years

Due to the impact of the new crown epidemic in 2020-2022, there is a certain degree of instability in the
development of enterprises. Therefore, this paper excludes 2020, 2021, 2022 and other years affected by the new
crown epidemic for regression again, the regression results are shown in column (3) of Table 5. It can be found that
the coefficients of the core explanatory variables are significantly positive at the 1 per cent level, which indicates
the robustness of the core argument that "new quality productivity can significantly promote sustained innovation

in enterprises”.

4.2.4. Excluding anomalous cities
Considering that the specificity of the administrative level may have some impact on the regression results, this
paper draws on Zhang (2024) and others to exclude the samples from the four municipalities of Shanghai, Beijing,

Tianjin and Chongqing, and the regression results are shown in Column (4) of Table 5, where it is found that the
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regression results are still significant, proving once again that the benchmark regression is robust.
4.3. Endogeneity test

4.3.1. GMM estimation

Although the benchmark regression controls for industry and year fixed effects, the empirical results of this
paper may still be affected by some unobservable factors as well as the reverse causality between new-quality
productivity and firms' sustained innovation, for example, firms with a high level of sustained innovation can often
continuously improve their productivity and quality by introducing new technologies and developing new products,
which are technologically innovative, and can be directly transformed into productivity This technological
innovation can be directly transformed into productivity, which in turn affects the new quality productivity level of
the firm. In addition, omitted variables can also lead to endogeneity problems, in order to alleviate these problems,
this paper refers to Han (2024) et al. and adopts differential GMM to test the causality between the two, and the
results are shown in Table 6. Firstly, the Hansen test of the GMM model fails the original hypothesis at the 10 per
cent significance level, that is, the instrumental variables do not suffer from over-identification problems. It can be
found that the level of new quality productivity still significantly contributes to the level of continuous innovation
of firms after considering the endogeneity problem.

Table 6. Endogeneity test.

- (1) (2)
variant differential GMM Heckmman two-stage regression
Inopt B 0.252*

(0.123)

-1.421*
IMR - (2.717)
L.Inopt 0.441™ --

(0.113)

control variable be be
Year fixed effects be be
industry fixed effect be be
sample size 7090 7090
AR(2) P-value 0.192 --
Hansen test P-value 0.765 --
Wald chi2 -- 202.73 (0.000)

4.3.2. Heckman two-stage regression

In this paper, we refer to the research idea of Yuhao (2024) et al. and use the Heckman two-stage model to deal
with the endogeneity problem due to self-selection bias. The first stage uses the probit model to predict the
probability of selective value taking and get the inverse Mills ratio (IMR) to test whether the control variable in the
previous period has an effect on the firm's new qualitative productivity (Npro), and in the second stage the IMR as
a control variable is added to the model to correct the selectivity bias to get more accurate estimation, and the
results are shown in column (2) of Table 6. The results show that the regression result of new quality productivity
on firms' continuous innovation is significantly positive, indicating that the model setting can effectively overcome
the endogeneity problem.

4.4. Analysis of intermediation effects

Based on the previous analyses, this paper argues that the development of new quality productivity will
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promote firms' continuous innovation through innovation incentives and ESG performance. In order to test the
above mechanism of action, this paper constructs a stepwise method mediation effect model based on model (1):

n
M;, = ay + a;Npro;, + Z nkControl; + p; +ve + & ¢ (3)
k=1
n
Inopt; s = ag + ayNpro; ¢ + a;M; . + Z nControl; ¢ + u; +ye + &t 4)
k=1

where M is the mediating variable and the other variables are the same as before.

4.4.1. Incentives for innovation

New quality productivity is often accompanied by the application of new technologies, which can inspire
enterprises to develop new products and services to meet new market and consumer needs. Through continuous
innovation, enterprises are able to develop new market areas and increase market share, which in turn improves
the level of continuous innovation. Therefore, this paper refers to the study of Ling Shixian (2024) and takes the
ratio of research and development investment to operating income (R&D) as the corporate innovation incentive
variable, and the regression results are shown in columns (1) and (2) of Table 7. The results in column (1) show
that the estimated coefficient of new quality productivity on firms' innovation incentives (R&D) is 0.709, which is
significant at the 1% level, indicating that the development of new quality productivity can significantly increase
the level of firms' innovation incentives. The results in column (2) show that the estimated coefficient of corporate
innovation incentives (R&D) on firms' sustained innovation is 0.029, which is significant at the 1 per cent level,
indicating that corporate innovation incentives (R&D) play a mediating effect between new-quality productivity
and firms' sustained innovation, which verifies hypothesis 2.

4.4.2. Corporate ESG performance

The development of new quality productivity can not only directly promote the technological progress and
product innovation of enterprises, but also create a more stable and favourable external environment for
enterprises by enhancing their ESG performance, thus providing a solid foundation for their continuous innovation.
In this paper, the annual average of firms' ESG scores is used as the mediating variable of ESG performance, and the
regression results are shown in columns 3 and 4 of Table 7. The results in column (3) show that the estimated
coefficient of new quality productivity on firms' ESG performance (ESG_score) is 0.030, which is significant at the
10 per cent level, indicating that the development of new quality productivity can significantly improve the level of
firms' ESG performance. The results of column (2) show that the estimated coefficient of enterprise ESG
performance (ESG_score) on enterprise sustained innovation is 0.135, which is significant at the 1% level, indicating
that enterprise ESG performance (ESG_score) plays a mediating effect between new quality productivity and
enterprise sustained innovation, which verifies hypothesis 3.

Table 7. Mediation effect test.

(1) (2) (3) (4)
R&D Inopt ESG_score Inopt
Npro 0.709" 0.274™ 0.030" 0.328™
(0.089) (0.039) (0.017) (0.038)
pms 1.276™ 0.278" 0.538™ 0.241
(0.362) (0.157) (0.069) (0.157)
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con -0.016™ 0.005" 0.004™ 0.005™
(0.005) (0.002) (0.001) (0.002)
size -0.386™" 0.386™" 0.111* 0.388™"
(0.069) (0.030) (0.013) (0.029)
dual 0.539™ -0.049 -0.085" -0.047
(0.139) (0.060) (0.026) (0.059)
pid 0.947 0.604* 1.238" 0.483
(0.812) (0.352) (0.155) (0.350)
soe 0.664™" 0.335™ 0.128™ 0.320™
(0.167) (0.072) (0.031) (0.071)
ci 0.781™ 0.294™ 0.229™ 0.241™
(0.111) (0.048) (0.021) (0.048)
audit 1.676™" 0.444* 0.778™ 0.596™"
(0.421) (0.183) (0.086) (0.194)
ms 21.046™ -0.041 -0.635™" 0.787"
(0.522) (0.252) (0.099) (0.225)
R&D 0.029™
(0.005)
ESG_score 0.135™
(0.027)
Year fixed effects YES YES YES YES
industry fixed effect YES YES YES YES
N 6736 6736 6946 6946
R? 0.341 0.151 0.144 0.159

4.5. Moderating effects test

This paper uses the following model to test the moderating effect of the institutional environment based on the

benchmark regression:

n
Inopt;s = ay + a;Npro;¢ + a;Npro;, X IE,, + Z nControl; + pu; +ve + &t (5)
k=1

where [E,,; represents the institutional environment of the province p where the firm is located in period t.
See equation (1) for the explanation of the other variables.

Next, this paper tests the moderating effect of institutional environment between new quality productivity and
firm sustained innovation, and the results are shown in Table 8. The results show that the coefficients of the
interaction terms of new-quality productivity, new-quality productivity and firm sustained innovation are all
significantly positive, indicating that the effect of new-quality productivity on firm sustained innovation is positively
moderated by the institutional environment. This paper further analyses the impact of five dimensions of
institutional environment - the relationship between government and market (IE_1), the development of non-state
economy (IE_2), the degree of development of product market (IE_3), the degree of development of factor market
(IE_4), and the development of market intermediary organisations and the legal institutional environment (IE_5)
on the impacts of new-quality productivity and firms' sustained innovation. Therefore, where the institutional
environment is better, the promotion effect of new quality productivity on firms' continuous innovation is

strengthened, verifying Hypothesis 4.
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Table 8. Moderating effect test results of institutional environment.

1) (2) (3) 4) () (6)
Inopt Inopt Inopt Inopt Inopt Inopt
Npro 0.314%** 0.239** 0.488" 0.514" 0.180** 0.329*
(0.128) (0.106) (0.264) (0.142) (0.042) (0.128)
IE 0.042%**
(0.007)
NproxIE 0.023***
(0.002)
IE_1 0.078**
(0.058)
NproxIE_1 0.030**
(0.015)
IE_2 0.076%**
(0.009)
NproxIE_2 0.015%***
(0.003)
IE_3 0.098**
(0.053)
NproxIE_3 0.025**
(0.011)
IE_4 0.013**
(0.003)
NproxIE_4 0.011%**
(0.001)
IE_5 0.037***
(0.008)
NproxIE_5 0.011%**
(0.002)
control variable containment containment containment containment containment containment
Year fixed effects YES YES YES YES YES YES
Province fixed effects YES YES YES YES YES YES
N 7079 7079 7079 7079 7079 7079
R2 0.157 0.156 0.157 0.157 0.157 0.157

5. Summary and Implications

The report of the twentieth CPC National Congress points out that innovation is the first driving force leading
development, and that it is necessary to open up new fields and new tracks of development and to continuously
shape new dynamics and new advantages in development. Continuous innovation occupies a central position in the
overall situation of China's modernisation. A large number of studies have examined the impact of enterprise
management structure and development background on continuous innovation, but few scholars have explored the
impact of new quality productivity level on enterprise continuous innovation. By mining the seed vocabulary of new
quality productivity through Python technology and manually arranging the database of new quality productivity
of A-share listed companies with the help of Word2vec neural network model, this paper empirically analyses the
specific impact of the level of new quality productivity on the continuous innovation of the enterprise and the
mechanism of its action. The main findings of this paper: (1) The development of new quality productivity has a
significant role in promoting enterprise sustained innovation; (2) The development of new quality productivity can
promote the continuous innovation of enterprises through the innovation incentive effect and the enhancement of
enterprise ESG performance; (3) With the improvement of institutional environment, the promotion effect of new
quality productivity on enterprise continuous innovation becomes more obvious.

Based on the above research, it can provide important lessons for developing countries such as India, China
and Pakistan. The study provides policymakers, business managers and academic researchers in these countries
with a new perspective that the development of new quality productivity (including emerging industries, future
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industries and digital transformation of traditional industries) is an important way to promote sustainable
innovation and economic growth. The significant positive effect of new quality productivity on firm innovation
revealed by the study encourages firms in these countries to invest more in emerging technologies and digital
transformation to enhance their core competitiveness. Improvements in the institutional environment were
highlighted as being able to strengthen the role of new and qualitative productivity in promoting firm innovation,
implying that countries such as India, China and Pakistan need to continue to optimize the institutional environment
in terms of intellectual property rights protection, policy support and financial market development in order to
provide good external conditions for firm innovation.

Based on the above findings, this paper puts forward the following policy recommendations:

Firstly, we should correctly grasp the new qualitative state of the new quality productivity and improve the
development of the new quality productivity. Research findings indicate that the development of new qualitative
productivity has a significant contribution to sustained innovation by enterprises. Specifically, the government can
encourage enterprises to adopt and master cutting-edge technologies, improve productivity and product quality
through technological innovation, and develop new business models and market opportunities. Internally,
enterprises can be encouraged to restructure their organisations, establish cross-sectoral collaboration
mechanisms, and improve their flexibility in decision-making and speed of response to market changes. In addition,
it can guide enterprises to explore new market demands, continuously adjust and optimise their products and
services through market research and user feedback, and inject new kinetic energy into their continuous innovation.

Second, it stimulates innovation in SMEs and improves market competitiveness. Based on the findings of the
study, the development of new quality productivity can promote continuous innovation by enterprises through the
innovation incentive effect. Accordingly, government departments can establish and improve innovation
ecosystems, including technology innovation platforms, business incubators, science and technology parks, etc., to
provide enterprises with all-round innovation support. Measures such as education reforms and talent introduction
programmes can also be adopted to cultivate and attract highly skilled personnel to provide human resources for
enterprise innovation. In addition, enterprises' innovation activities can be monitored and evaluated on a regular
basis, so as to keep abreast of the effects of innovation policies, provide a basis for policy adjustments, and help
enterprises to sustain innovation in technology.

Third, focusing on corporate ESG performance and developing ESG practices. The study concludes that the
development of new quality productivity can promote continuous innovation by enhancing corporate ESG
performance. For the environment, enterprises should adopt clean energy and environmentally friendly materials
and implement green production processes to reduce negative impacts on the environment. Meanwhile, by fulfilling
their social responsibilities, such as providing fair labour conditions and participating in community services,
companies can build a good public image and enhance their social performance. In addition, corporate governance
can be strengthened to enhance transparency and decision-making efficiency, and risk management capabilities, in
order to enhance the governance performance of enterprises and jointly promote the sustainable development of
corporate innovation.

Fourthly, the institutional environment should be strengthened to stimulate market dynamism. Research
findings indicate that as the institutional environment improves, the role of new quality productivity in promoting
sustained innovation by enterprises becomes more obvious. Accordingly, the government should formulate clear
industrial and innovation policies, specifying which fields and industries to support, and providing enterprises with
a clear development direction and expectations. At the same time, the predictability of policies can be improved
through an open and transparent policy formulation and implementation process, reducing uncertainty and
compliance costs for enterprises. In addition, the effects of policies are regularly assessed, feedback from
enterprises and the community is collected, and policies are adjusted and optimised in a timely manner to improve
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the level of sustained innovation by enterprises.
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