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With increasing pressure on industry resulting from the need for ecological and environmental protection and sustainable
development, green innovation development has gradually become a central issue of concern. With predictions of “peak”
carbon, the need for carbon neutrality, and the requirement to pursue sustainable development goals, green innovation is
not only important for the high-quality growth of the pharmaceutical industry but also represents an impetus to develop
high-level talent. The promotion of the further coordination and integration of industry and talent through green innovation
is an important issue in contemporary industrial economic development.
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| 1. Introduction

In recent years, a green development approach with the theme of “economic growth, resource conservation and
environmental friendliness” has been given a great deal of attention. With increasing pressure on industry resulting from
the need for ecological and environmental protection and sustainable development, green innovation development has
gradually become a central issue of concern . According to the Health Care Without Harm Report 2021, with the rapid
growth of medical treatment globally, the energy consumption generated by medical services, pharmaceutical R&D, and
production has increased substantially, with industry carbon emissions now accounting for 4.4% of all carbon emissions
(2. The impact of pharmaceutical manufacturing on ecological degradation and global warming cannot be ignored. In the
process of economic development, green innovation resources have significant advantages over other innovation
resources. Thus, strengthening the development of green innovation resources and capitalizing fully on green innovation
resources are key to promoting industrial transformation and economic development. Globally, highly concentrated
industrial clusters, and the employment of highly skilled people, are important features of the development of the
pharmaceutical industry. The need to ensure that talent is available to meet the needs of industry reflects contemporary
developments and the technical advancement of the industry. In recent years, China has sought to accelerate the
matching of available talent to the needs of the pharmaceutical industry. However, the current Chinese pharmaceutical
industry is large but not strong, and there is an urgent need for talent resources that match modern industrial
developments. A lack of understanding of the green agenda and insufficient independent innovation ability have become
major constraints . With predictions of “peak” carbon, the need for carbon neutrality, and the requirement to pursue
sustainable development goals, green innovation is not only important for the high-quality growth of the pharmaceutical
industry but also represents an impetus to develop high-level talent . Green innovation can enable the saving of
resources and protection of the environment based on the characteristics of novelty and value 8. The promotion of the
further coordination and integration of industry and talent through green innovation is an important issue in contemporary
industrial economic development. It is important to determine how green innovation can affect the integration of industry
and talent, in order to optimize the allocation of industrial resources, enhance the level of scientific and technological
innovation, and promote green development.

The economic belt along rivers has long been regarded as a strategic priority for economic development globally. As the
largest inland river economic belt in the world, China’s Yangtze River Economic Belt (hereafter referred to as the Belt)
spans three regions in eastern, central, and western China. It is the largest developable economic belt with the widest
influence in China. As an important pharmaceutical production base in China, the Belt shows some distinct advantages in
the pharmaceutical industry, which accounted for 40% of the country’s GDP in 2020. In the context of global scientific and
technological revolution and industrial transformation, as well as the influence from such domestic policy changes as
volume-based procurement and the dynamic adjustment made to the national medical insurance catalog, the macro-
environment of China’s pharmaceutical industry has frequently changed in the direction of development, with green
innovation accepted as an important theme of the pharmaceutical industry. Although the Belt stands out in the wave of
green innovation due to its superior innovation resources and greater market inclusiveness [, the green innovation
efficiency of the Belt is low, and there is a significant spatial variation in industrial green innovation between different



regions 4. To address this issue, this entry is aimed at analyzing the logic of FIT and the mechanism of influence exerted
by green innovation on FIT, evaluating the comprehensive development score of the pharmaceutical industry, talent
support, and green innovation through a comprehensive development model and exploring the current state of FIT and
the promoting effect of green innovation on FIT in the Belt according to the fusion model. This is expected to enrich the
research results on FIT and the impact of green innovation on FIT, thus providing a reference for the further improvement
of FIT in the Belt.

| 2. Green-Innovation-Related Studies

Since the 1980s, when Brundtland put forward a sustainable development model in his report Our Common Future, there
has been close attention paid by academics to the issue of economic development and resource and environmental
constraints [&. Since the beginning of the 21st century, such economists as Cooke have attempted to combine green
development with innovation systems, with the relevant studies conducted from the perspectives of resource conservation
and environmental protection 29, various issues of performance measurement 11 efficiency measurement (22231
impact mechanism 24, and policy research on green innovation have become the main areas of research for domestic
and international scholars.

As for industrial sustainable development, there is a growing concern about the negative impact of industrial activities on
the environment and an increasing commitment made to developing environmentally friendly or less harmful products to
reduce environmental stress and achieve sustainability. As indicated by Qu and Liu, green innovation plays a crucial role
in this process and is effectively addressing the growing environmental issues and requirements for sustainable industrial
development, as green production processes can be adopted by firms to develop the new green products that differentiate
themselves from the competitors 12, According to Jiang et al., the increase in energy consumption can motivate firms to
perform green innovation activities, which suggests a positive and bilateral relationship between green innovation and
economic sustainability 18], As revealed by Li et al., green innovation exerted not only a significant influence on corporate
sustainability in energy-intensive industry through the structural equation model but also a positive impact on performance
both financially and socially 14, In the view of Fei and Li, the adoption of green innovation technologies in the
manufacturing industry is conducive to enhancing sustainability under market mechanisms X8, Notably, it was discovered
that green entrepreneurship plays an important role in the process of increasing green innovation level to enhance
sustainability, which allows firms to build awareness and capacity for green innovation directly or indirectly 2. Besides,
green innovation exerts a reverse promotion effect on green entrepreneurship 29, Therefore, the leading strategic role of
green entrepreneurs is to encourage firms to develop the organizational dynamics that not only empower them to produce
as many innovative green products as possible but also promote the development of their green innovation level for the
sustainable development of individual firms in the industry [24],

Regarding the performance in industrial development, Bilent and Cankaya conducted regression tests on the data
collected from 53 companies in the automotive, chemical, and electronics manufacturing sectors in Turkey, demonstrating
that green manufacturing applications had a significant positive impact on environmental and social performance 11,
Relying on technology and innovation, OECD countries and emerging economies explored new ways to accelerate the
transition to green development 2. By analyzing the data from 2005 to 2007 for 110 manufacturing sectors in eight
countries—China, Germany, France, ltaly, Japan, Korea, the UK, and the US—Sam Fankhauser et al. discovered that
green innovation can enhance the competitive advantage of manufacturing among countries 23], but at the same time the
path of green technology innovation affected the transformation, and the upgrading of manufacturing varies with the level
of environmental regulation. Besides, it was found in the study of Zhang to exert a dampening effect when the level of
environmental regulation is low, stimulate the industry to develop rapidly when the level is medium, and move the industry
into a low and stable period when the level is high [24125],

With regard to the impact of talent concentration, there has been a consensus reached within the industry and in
enterprise management on the existence of a talent war and the scarcity of talent as a resource 28, In spite of this, there
are fewer scholars who have directly investigated the impact of green innovation on talent concentration, which can be
described from two perspectives. One is the impact of green environmental development on talent concentration and
mobility. When economic development reaches a certain level, income level rises, people’s demand for environmental
comfort grows, and the possibility of talent migration or loss increases [24. Jiang and Li analyzed the panel data collected
from 211 Chinese cities to discover the impact of improving the habitat environment on urban innovation, which leads to
the results showing that the concentration of high-quality talent can be promoted by the improvement of the living
environment and innovation capacity 8. The other is the effect of innovation on industrial talent clustering. In practice,
innovative-oriented cities can produce talent clustering effects, while human clustering and human capital structure levels
are capable of producing knowledge and diffusion effects, which is a reaction to regional technological innovation 29129,



Through literature review, it can be found that there is plenty of literature focusing on the relationship between green
innovation and industrial development quality. However, the connotation and extension of industry are very broad, with
only a few studies relating directly to the pharmaceutical industry. Besides, when it comes to the research contents, the
research on the relationship between green innovation and industrial development and talent development focused mostly
on one-way impact analysis, which results in a shortage of the research on the impact of green innovation on the fusion of
industry and talent. Thus, this entry is expected to enrich the research on the FIT and green innovation and to reveal the
impact of green innovation on the FIT in the pharmaceutical manufacturing industry through quantitative empirical
evidence, thus contributing ideas to further improving the level of FIT in China’s Yangtze River Economic Belt.

| 3. Logic of FIT and Mechanism of Green Innovation’s Influence on the FIT

3.1. Logic of the FIT

According to the theory of synergy, there is mutual influence and cooperation between various open systems with different
properties in the environment B, In terms of regional economic development, industry-related and talent-related
indicators are integrated to constitute a consortium through the mutual promotion of mutual constraint methods, with the
coupling of industry and talent in the regional economy as the form or relationship that works together. The coupling
suggests a strong correlation between two or more subsystems, as the subsystems are coordinated with each other,
promote each other, or constrain each other 2. After a unity is reached for the development score and coordination level
of industry and talent, the coupling relationship becomes closer, which is referred to as fusion. In this entry, the
pharmaceutical industry is represented by three dimensions: industrial scale, industrial efficiency, and industrial growth
potential, with talent support divided into talent scale, talent structure, and talent effectiveness. Figure 1 shows the logic
of FIT and the mechanism of the impact made by green innovation on the FIT.
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Figure 1. The logic of FIT and the mechanism of green innovation’s influence on the FIT.

Under the FIT, the development, upgrading, and transformation of industry present a powerful platform for the
concentration and development of talent resources 231, In the meantime, the essence of talent development is embedded
in industry, providing a solid supporting force for industrial development. On the one hand, from raw materials to product
manufacturing, it is further extended to the upstream basic research and downstream market expansion. As every session
of industrial development is inseparable from the support of talent, so the development and upgrading of the industry can
be considered as the process of constantly investing in human resources for intellectual breakthroughs. On the other
hand, the expansion of industrial scale and the accumulation of benefits provide abundant funds and comprehensive
technical support for talent cultivation. As a result, there is an increase in returns, which induces the continuous expansion
of talent scale and the optimization of talent structure and effectiveness. In addition, the stability and upgrading of
industrial development show a new trend toward the high level and quality of talent support, which drives the optimization
of talent structure and the improvement of talent effectiveness on a continued basis.



3.2. Mechanism of Green Innovation’s Impact on FIT

In this entry, green innovation consists of green innovation input, expected output, and non-expected output. To achieve
the purpose of promoting further integration of industry and talent, it is necessary to reinforce the carrying role of industry
and enhance the supporting force of talent by increasing green innovation input and expected output and by reducing
non-expected output.

As for the influence of green innovation on solidifying the industrial carrying role, it is mainly reflected in three aspects:
expanding industrial scale, accumulating industrial benefits, and enhancing industrial growth potential. Firstly, promoting
green innovation is not confined to reducing the consumption of resource inputs and pollution emissions in the production
process. Instead, the emphasis should also be placed on increasing the demand for pollution control technologies, clean
production processes, green intelligent equipment, and so on. This requires green technology innovation to be practiced
in each enterprise, which in turn prompts enterprises to improve their R&D effectiveness constantly. Moreover, the
diffusion of innovative technologies will involve more similar enterprises in transactions and cooperation, which is
conducive to achieving industrial scale 4. Secondly, improving the quality of R&D can help expand the innovative output
of the industry and increase the industrial benefits continuously. Finally, green innovation can not only improve the
material input and innovation environment of industrial innovation development but also promote the recyclability and
sustainable development of industry. As a common theme of global economic development, the practice of the
sustainable development concept will further drive the growth of industrial potential 2!,

The influence of green innovation on enhancing the talent support force is reflected in the expansion of talent scale, as
well as the improvement of talent structure and effectiveness. On the one hand, the economic and industrial development
shows the trend of innovation, and the clustering of innovation talent is essential for innovation activities, which means the
success or failure of innovation depends on the growth of innovative talents. Therefore, due to the enhancement of
innovation capability, the talent team is required to meet the demand for innovation development by constantly optimizing
and adjusting the quantity and structure of talents. On the other hand, promoting innovation development is conducive to
creating a positive innovation environment and promoting the free flow of scientific and technological factors. This is a
prerequisite to promoting the positive connection between the scale of innovation input and the level of talent output,
ensuring the effectiveness of talent transformation and raising the overall level of talent support.

References

1. Jiang, L.; Zuo, Q.; Ma, J.; Zhang, Z. Evaluation and prediction of the level of high-quality development: A case study of
the Yellow River Basin, China. Ecol. Indic. 2021, 129, 107994.

2. Health Care’s Climate Footprint. Health Care without Harm, ARUP. 2019. Available online: https://noharm-
global.org/documents/health-care-climate-footprint-report (accessed on 22 May 2022).

3. Sun, L.W.; Cao, L. Construction and synergy analysis of green innovation system in Chinese manufacturing industry.
Technol. Econ. 2017, 36, 48-55.

4. Liu, M.G. A study on the relationship between environmental regulation, green innovation and firm performance.
Technol. Innov. Manag. 2020, 41, 539-547.

5. Schiederig, T.; Tietze, F.; Herstatt, C. Green Innovation in Technology and Innovation Management—An Exploratory
Literature Review. R D Manag. 2012, 42, 180-192.

6. Huang, L.; Wu, C.Q. Research on the efficiency of green technology innovation and its dynamic mechanism in cities of
Yangtze River Economic Belt. J. Chongging Univ. (Soc. Sci. Ed.) 2021, 27, 50-64.

7. Liu, M.Y,; Yuan, B.L. Spatial heterogeneity effect of environmental regulation and green innovation efficiency--based on
data of industrial enterprises in Yangtze River Economic Zone. Financ. Account. Mon. 2018, 24, 144-153.

8. Holdgate, M. Our Common Future: The Report of the World Commission on Environment and Development. Environ.
Conserv. 1987, 14, 282.

9. Cooke, P. Regional innovation systems: Development opportunities from the ‘green turn’. Technol. Anal. Strateg.
Manag. 2010, 22, 831-844.

10. Horbach, J. Determinants of environmental innovation: New evidence from German panel data source. Res. Policy
2006, 37, 163-173.

11. Sezen, B.; Cankaya, S.Y. Effects of Green Manufacturing and Eco-innovation on Sustainability Performance. Procedia
Soc. Behav. Sci. 2013, 99, 154-163.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

35.

Zhang, J.; Kang, L.; Li, H.; Pablo, B.; Skitmore, M.; Zuo, J. The impact of environmental regulations on urban green
innovation efficiency: The case of Xi'an. Sustain. Cities Soc. 2020, 57, 102123.

Luo, Q.; Miao, C.; Sun, L.; Meng, X.; Duan, M. Efficiency evaluation of green technology innovation of China’s strategic
emerging industries: An empirical analysis based on Malmquist-data envelopment analysis index. J. Clean. Prod. 2019,
238, 117782.

Eiadat, Y.; Kelly, A.; Roche, F.; Eyadat, H. Green and competitive? An empirical test of the mediating role of
environmental innovation strategy. J. World Bus. 2008, 43, 131-145.

Qu, K.J.; Liu, Z.M. Green innovations, supply chain integration and green information system: A model of moderation.
J. Clean. Prod. 2022, 339, 130557.

Jiang, Z.; Lyu, P.; Ye, L.; Zhou, Y. Green innovation transformation, economic sustainability and energy consumption
during China’s new normal stage. J. Clean. Prod. 2020, 273, 123044.

Li, L.; Msaad, H.; Sun, H.; Tan, M.X.; Lu, Y.; Lau, A.K. Green Innovation and Business Sustainability: New Evidence
from Energy Intensive Industry in China. Int. J. Environ. Res. Public Health 2020, 17, 7826.

Fei, H.; Li, J. The impact of technology-based environmental regulation on industrial green innovation in resource-
based cities-examples from the Yangtze River Economic Belt. Urban Probl. 2022, 2, 35-45+75.

Li, L.; Jiang, F; Pei, Y.; Jiang, N. Entrepreneurial Orientation and Strategic Alliance Success: The Contingency Role of
Relational Factors. J. Bus. Res. 2017, 72, 46-56.

Xia, Y.F,; Liu, P.S. Does Bank Competition Promote Corporate Green Innovation? Evidence from the Location of Bank
Branches. China World Econ. 2022, 30, 84—-116.

Skordoulis, M.; Kyriakopoulos, G.; Ntanos, S.; Galatsidas, S.; Arabatzis, G.; Chalikias, M.; Kalantonis, P. The Mediating
Role of Firm Strategy in the Relationship between Green Entrepreneurship, Green Innovation, and Competitive
Advantage: The Case of Medium and Large-Sized Firms in Greece. Sustainability 2022, 14, 3286.

OECD. Transitioning to Green Innovation and Technology (OECD Science, Technology and Industry Outlook 2012).
Innovation Policy Platform. 2019. Available online: https://www.innovationpolicyplatform.org (accessed on 14 April
2022).

Fankhauser, S.; Bowen, A.; Calel, R.; Dechezleprétre, A.; Grover, D.; Rydge, J.; Sato, M. Who will win the green race?
In search of environmental competitiveness and innovation. Glob. Environ. Chang. 2013, 23, 902-913.

Peng, W.B.; Wen, Z.Z. Green innovation and high-quality development of China’s economy. Jianghan Trib. 2019, 9,
36-43.

Zhang, L. Environmental regulation, green technology innovation and manufacturing transformation and upgrading
path. Tax. Econ. 2020, 1, 51-55.

Gallardo, E.; Nijs, S.; Dries, N.; Gallo, P. Towards an understanding of talent management as a phenomenon-driven
field using bibliometric and content analysis. Hum. Resour. Manag. Rev. 2015, 25, 264-279.

Chen, Q.H. Analysis of the mechanism of the role of environmental factors on population migration. China Rural Surv.
2015, 3, 87-95.

Jiang, X.; Wei, F.; Li, G.L. Can the improvement of living environment stimulate urban Innovation?—Analysis of high-
quality innovative talents and Foreign direct investment spillover effect mechanism. J. Clean. Prod. 2020, 255, 120212.

Feldman, M.P.; Audretsch, B.D. Innovation in Cities: Science-based Diversity, Specialization and Localized
Competition. Eur. Econ. Rev. 2011, 43, 409-429.

Mukim, M. Does Agglomeration Boost Innovation? An Econometric Evaluation. Spat. Econ. Anal. 2011, 7, 357-380.
Hermann, H. The Mystery of the Composition of Nature; Shanghai Translation Press: Shanghai, China, 2013.

Li, Q.; Wei, Y.N.; Dong, Y.F. Coupling Analysis of China’s Urbanization and Carbon Emissions: Example from Hubei
Province. Nat. Hazards 2016, 81, 1333-1348.

Da Silva, L.B.P.; Soltovski, R.; Pontes, J.; Treinta, F.T.; Leitdo, P.; Mosconi, E.; De Resende, L.M.M.; Yoshino, R.T.
Human resources management 4.0: Literature review and trends. Comput. Ind. Eng. 2022, 168, 108-111.

Zhang, J.X.; Sun, X.R.; Li, H.; Philbin, S.; Ballesteros, P.; Skitmore, M.; Lin, H. Investigating the Role of Emissions
Trading Policy to Reduce Emissions and Improve the Efficiency of Industrial Green Innovation. J. Manag. Sci. Eng.
2021, 6, 377-392.

Trachuk, A.; Natalia, L. The Impact of Technologies of the Industry 4.0 on Increase of Productivity and Transformation
for Innovative Behavior of the Industrial Companies. Strateg. Decis. Risk Manag. 2020, 11, 132-149.



Retrieved from https://encyclopedia.pub/entry/history/show/59623



